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THE MANCHESTER SHIP CANAL. 
Tue Provisional Committee for this undertaking, nothing 


deterred by the rejection of their Bill last session by the- 


House of Lords, have deposited new and revised plans of 
their scheme, and appear to be fully determined to 
it to a successful issue next session. It will be remembered 
that the initial objection to this scheme last year was that 
the promoters had not deposited plans showing what 
works were intended to be carried out in the estuary of the 
river Mersey between Runcorn, were the river proper may 
be said to end, and Garston, the highest point in the 
estuary where a permanently deep channel is at present 
maintained. The promoters, acting on the advice of 
eminent counsel, assume that if they could show that the 
construction of the canal from Manchester to Runcorn was 
practicable and within their estimate, that the existing law 
enabled them without the sanction of Parliament to carry 
out such works in the estuary as would be necessary if they 
first obtained the consent of the Board of Trade and of the 
conservators of the river. The Examiner on Standing 
Orders taking an opposite view of the matter, rejected the 
Bill, but the House of Commons, regarding the under- 
taking as one of such importance to the trade of Man- 
chester and the surrounding towns, passed a resolution to 
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Manchester Corporation, who have hitherto regarded the 
position selected for the docks in Salford as being not 
sufficiently close to-the city. After all, the site of the docks 
is within a mile and a-half of the centre of Man- 
chester; and is immediately accessible by branch lines of 


carry | rhilway from the London and North-Western and 


Cheshire lines railways. The line of the canal has been 
laid out with somewhat less of curvature than the 
original design, there being in the new scheme 104 miles, 
or half the total length, almost perfectly straight. 

The depth of cutting has been reduced, and although an 
additional lock has consequently become necessary, there 
will be a considerable saving in the total cost of the scheme. 
A further practical benefit will be gained in bringing the 
surface of the canal nearer than it was first designed to the 


will change over and wash the southern margin, or fall 
into an intermediate position about the centre of the 
estuary. The illustration which we give below shows 
the position of the proposed training walls, but the 
Parliamentary plans make ample provision for deviation 
from the position now fixed. It will be seen that it is in- 
tended to carry the main channel in a gently ing line 
from Runcorn Gap down the estuary te a point almost 
abreast of Garston, and about th uarters of a mile from 
the shore. The distance between the training walls will 
increase from 300ft. at Runcorn to 1000ft. at the point 
where they terminate close to deep water at Garston. The 
river Weaver, an important tributary to the Mersey, which 
debouches at Weston, is to be carried round along the 
shore line northwards by a training wall in order to keep 


level of the surrounding country. In last year’s scheme was | the docks at Weston Point open, and is then to be con- 


included a swinging aqueduct for carrying a branch of the | 
| 


nected with the main channel, as shown on the e v 


Bridgewater Canal over the Ship Canal at Barton near | At a point about five miles from the lower end of the main 


Manchester, and now-an additional provision is made by 
which coal barges can be lowered from the Barton Canai 


training walls a channel is intended to be carried from the 
main tae in an oblique direction, running towards the 


down to the level of the ship canal, and if necessary raised | mouth of the river Gowy, which falls into the estuary from 
again into the Barton Canal; so that if anything should | the Cheshire side. 


occur to interrupt the communication through the re- 
volving aqueduct, the coal barges could be pé over the 


This channel is ex to set up such a scour as will 
keep Ellesmere Port clear, and will 
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suspend the Standing Orders. The Bill consequently came 
before the committee, who, after a searching and almost 
unprecedentedly long enquiry, declared the preamble of the 
Bill to be proved, so far as the canal proper was con- 
cerned ; but certain conditions were attached to the com- 
mittee’s decision restraining the promoters from proceed- 
ing with any of the works authorised by the Bill until 
the necessary powers had been obtained to construct the 
estuary works. 

It was late in last session before the Bill reached the 
Committee of the House of Lords, and consequently the 
enquiry was less complete and exhaustive in the be pe! 
House than the enquiry in the Commons, and the end of 
the matter was that the Bill was thrown out. As the 
proceedings of the committees are strictly private after 
the room has been cleared, it is not certainly known 
how the Bill came to be rejected; but there are two 
facts which may account for it—first that the com- 
mittee was reduced in number by the illness of one. of 
its members, and secondly that it is a well understood 
rule in the Lords’ Committees that when the members 
are equally divided in voting upon.a measure of this kind 
the chairman gives his vote in favour of the opposition. 
The rejection of a measure is not always a discouragement 
or a disadvantage to promoters. It enables them to re- 
consider and revise the details of their undertaking ; and 
it would appear that the experiences of the contest of 
Jast session have enabled the promoters of the Man- 
chester Ship Canal to strengthen a great number of the 
more assailable points of attack, besides reducing mate- 
rially the cost of the whole undertaking. In its general 
features the scheme is the same as was submitted. to 
Parliament last year. No alteration has been made in 
the arrangement of the docks in Salford, but the com- 
pany has submitted plans of the river from the docks 
upward fora distance of 2 miles and 3 furlongs, the inten- 
tion being to dredge and regulate the channel to enable 
large traffic to be carried into the heart of the city—up, in 
fact, to the Cathedral and Victoria station, This extension 
upwards is intended to meet the requirements of the 


exactly in the same manner, has been designed by Mr. 
Leader Williams and is in use on the River Weaver 
Navigation. 

The revised plans show a considerable improvement in 
respect of the several railway diversions that the under- 
taking will involve. Last session the opposing railway 
engineers laboured to show that the gradient of 1 in 114, 
the ruling gradient adopted by ‘Mr. der Williams for 
the diversions, was Py gee and would involve the ex- 

nse of bank engines in order to carry on the hea s 
traffic To meet this difficulty the gradients een 
much improved ; all those previously shown as 1 in 114, 
which is the same as the existing gradient to the Runcorn 
Bridge, have been changed to 1 in 132, or a foot in two 
chains. The last Bill showed the Stockport and Warring- 
ton Branch Railway passing under the canal with descend- 
ing and ascending gradients of 1 in 60, which was obviously 
open to objection. In the revised plans this railway passes 
over the canal with gradients of 1 in 132, so that the tech- 
nical grounds of objection so strenuously urged by the rail- 
way interest last session have been to a great extent 
removed. A small but important addition is now made 
to the scheme. It consists of two little branch lines of 
railway which are brought to the side of the canal from 
the Liverpool and Stockport line. These lines will bring to 
either bank coal from Wigan and from the great Yorkshire 
coal-fields for the supply of steamers and for export. 

The promoters are coming pores with plans showing 
what they propose to do in the estuary. If the configura- 
tion of the esturial portion of the Mersey were at all per- 
manent there would be no difficulty in at once fixing upon 
the best position for dredging the artificial channel and con- 
structing the training walls ; but the estuary is so unstable 
that within a year, or even a few months, it is liable to be 
completely changed, and the conservators’ plans, on which is 
laid down the position of the low water channel as sur- 
veyed from year to year, form a most interesting object 
of study for those who are interested in the physical 
action of streams and currents. One year the channel 


clings to the north side of the estuary, and the next it 


Mersey. These works have not, we believe, been decided 
upon without consultation with the conservatorsof the Mer- 
sey ; and if the promoters are able to show that the require- 
ments of the conservators have been kept in view and acted 
upon, the case for the ship canal will be strengthened suffi- 
ciently to meet every opposing interest. The main channel 
through the estuary will have a depth of 40ft. below the level 
of ordinary spring tides, and 31ft. below low water of neap 
tides. Abundant capital is provided for in the Promoters’ 
Bill, the scheme being in some respects more extensive than 
that of last year. The interest of the Bridgewater and 
other canals will have to be purchased, as well as a con- 
siderable amount of property in Warrington and Man- 
chester, in order to extend the company’s operations up the 
bed of the Irwell to Hunt’s Bank. The capital to be raised 
— the Act is £8,000,000, in £800,000 shares at £10 
each, 


THE CALCUTTA INTERNATIONAL EXHIBITION. 
No. I. 

Inp14 has opened the first international exhibition ever 
held in Asia. The affair promises to be very successful, 
and certainly, from whatever cause failure or shortcoming 
may arise, it will not be that exhibitors did not support 
the enterprise. The motive-power in this case came from 
abroad, and very wide abroad indeed. The Australian 
Colonies have furnished the prime mover—M. Jules 
Joubert, a Frenchman naturalised in Australia—and thence, 
too, came very large numbers of exhibitors, much useful 
material, and plenty of organising power. There are many 
striking features in this exhibition, but amongst them 
nothing is more notable than the perfect readiness of the 
Australians. At the time that it was difficult to find an 
advance copy of the official catalogue, the Victorian 
representatives were distributing a beautifully printed and 
most elaborately descriptive catalogue of the exhibits in 
the Victorian Court. This catalogue is full of information 
concerning the country and its products. New South 
Wales had a similar catalogue, and in the Tasmanian 


operate favourably 
gap without difficulty. A similar lift, though not applied | on Stoyne Deep, which is the principal anchorage in the 
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Court there is a complete index cabinet and printed 
catalogue of the minerals and rocks of that colony. This 
cabinet is octagonal in form, and on each of its eight faces 
are arranged the small boxes containing the minerals, over 
400 in number. These are so pl that a person of 
ordinary height may examine the contents of each box as 
he stands, and the catalogue gives a description of each 
mineral after its number in the case. Iky specimens of 
these samples are in many instances shown im another part 
of the court. The secret of this readiness comes out in the 
statement that these catalogues and cabinets have been 
prepared by order of the Colonial Royal Commissioners for 
the Australian exhibitions at Melbourne and at Sydney. It 
need scarcely be said that gold dust is one of the products 
shown here. These samples are of alluvial gold, and one 
represents gold which has realised the highest price in the 
market, viz., £4.3s. 10d. per oz. Iron isalso found in great 
abundance on the river Tamar, but after some months 
working by a company it was found that chromium was 
present in the ore, and the iron was rendered by this 
mineral so hard and brittle as to be unsaleable in the 
market, and- the works were abandoned. ‘Tin is found in 
such abundance that it promises, the Tasmanians say, to 
astonish the world. The exports of tin in seven years 
reached the value of £1,050,898. In the first of these 
seven years the value was but £220, and in the last 
£299,178. The cabinet, which was arranged by Mr. T. C. 
Just, begins with tin ores, 163 specimens, and goes on to 
coals, shales, clays, lead, and copper ore, silver, bismuth, 
manganese, and auriferous quartz, and auriferous quartz 
and gold. In the Victorian Court are specimens of the 
eucalyptus or gum tree. This amazingly useful tree 
furnishes medicine and timber. The president of the 
Victorian Commission, Mr. Joseph Bosieto, of Melbourne, 
has prepared and exhibits here an immense variety of drugs 
and medicines obtained from the eucalyptus. The tree 
is classified amongst the indigenous timbers of Australia 
in. no less than twenty-one varieties, some of which are 
said to rival the Wellingtonia Gigantea of California in 
size. The timber of these trees is reportéd to be valuable 
in shipbuilding and in engineering works. The eucalyptus 
iio, yellow box, is so tough and close-grained as to 
be used by millwrights for the cogs of wheels. It also 
makes good trenails for shipbuilding purposes. The red 
tree is adapted for buffers of railway carriages and 
or sleepers. Mining machinery is very largely shown, 
and here is also a good display of railway plant. The 
mining and boring tools have a special value, as they have 
suggested by experience. Mr. E. T. MacGeorge’s 
drill test or bore-hole indicator is an invention of this kind. 
It was found that a diamond drill would —— from the 
perpendicular or straight line when working. . In one case 
this divergence was to the extent of 80ft. In attempting 
to drive from a shaft to a quartz reef discovered by the 
borer, these divergences have led to much useless outlay of 
money. Mr. MacGeorge’s invention provides a method of 
testing each evening the direction of the work done by the 
borer during the day. The indicator is thus applied :— 
Iren piping, or hollow rods 10ft. in length, jointed end to 
end to about 500ft., is provided for the pi of forcing 
the test apparatus into the bore; a guide tu gonlly fitting 
into the borehole is attached to the lowermost of the rods, 
this tube is securely closed against water pressure an 
contains six phials fitting accurately the guide tube; each 
phial is fitted with an upper bulb containing a plummet, 
and a lower bulb containing a semi-floating magnetic bar 
needle free to assume the meridian. The phials are also 
filled with a solidifying fluid liquefied by heat for use, and 
capable of co ing when in situ—i.e., in the bore—and 
of fixing the plummet and needle at their natural indica- 
tions as in the bores, and thus | the angle ans 
ing of the phials ef the guide tube, and consequently 
pry itself at the depth reached by the phials. 
A core extractor is attached below the guide tube, and 
the lowest phial. When the extractor is un- 
screwed this phial enables the extractor containing it 
to be placed in the true position, both as to the inclina- 
tion and the bearing it had below. This information is of 
great value to those on whose behalf a bore is none made, 
since it forms a guide as to the proper site for the next 
bore shaft or level to be made. e phials being brought 
to the surface, a recording instrument, a sort of modified 
theodolite or altazimuth instrument, supplies the means of 
replacing the phials one by one in the exact position; both 
as to inclination and regen which they in the bore- 
hole and of reading the angles of inclination and magnetic 
bearing from the vertical and horizontal arcs or graduated 
circles; the mean reading of six phials being taken as the 
true indication. This instrument is in general use in 
Victoria. 

India offers a wide field for the introduction of agri- 
cultural machinery, but the great question is how to occupy 
this field. The ee are very poor, very contented, and 
obstinately wedded to their own ways. They seem also 
to have the faculty of making other people like themselves. 
When the late Mr. John Head, of the firm of Ransonies 
and Head, endeavoured to induce the Government of India 
to introduce steam thrashing machines in India, the final 
argument inst the scheme came from the reports of 
British resident officers, who pleaded the badness of the 
roads and the consequent difficulty of yy § t i 

t the e 


machines from place to place, and also tha’ a ae 
ment of — machines would, while saving labour, 
have the effect of starving the poor who do agricultural 
work for three rupees—about 5s.—a month. is is the 
difficulty which engineers and machinists have to encounter 
in India. Labour is so cheap and abundant that the 

ents for saving labour lose their force. The people 
need few clothes, but little or no bedding, and their food 
is of the plainest and most simple kind. ese conditions 
enable them to work for 60s. a year, and encourages them 
to swarm upon the face of the earth. In water-raising 
for irrigation purposes this is specially apparent. The 
water is everywhere raised by hand. In a journey of 
1400 miles from Bombay to Calcutta there is not a wind- 
mil] pump to be seen, but methods of or age | water by 
hand are common, One of the most simpl these was 


a trough balanced on the edge of a stream on an upright 
; to this trough was fixed a pole, which being raised 

y the man on the bank, dipped the trough into the 
stream or pool, and when the man pressed down the pole 
the trough, which is fixed in a line with the pole, rose full 
of water and shot it over the bank into a pool to feed the 
irrigation channels of a rice field. Even one of Warner’s 
windmill pumps could not compete with this when the 
man’s labour may be had for 2d. a day. This primi- 
tive instrument is defended, especially on the ground that 
the man in —— of it could execute such simple repairs as 
it mightneed. The argument is somewhat better in this than 
in the case of thrashing machines. The Indian cultivators 
are continually being urged to send their corn to market 
in a cleaner and better condition. The price is kept down 
very much by the dirt which is the result of treading out 
the corn by oxen on open thrashing floors and winnowi 
with the fan. But while the poverty of the s 
cultivators and the bad roads keep out the thrashing 
machine, of course pumping enginés have even a worse 
chance, for so long as the water is raised no one need find 
fault ; whereas the ill-condition of the corn sent to market 
has a depressing effect on all, on the farmer and on the 
labourer alike. 

The same remark applies to vee! “aeer machinery. 
Here is to be found a set of Ganz’s milling machinery, and 
also grinding mills by Robey, by Turner, and by other 
English makers. But the man has only just died who 
first erected a steam flour mill in Bombay, the most 
Europeanised city in India; and there is to be seen in daily 
use, in the native bazaars here in Calcutta, the ancient 

uern, or hand mill. The bulk of the natives of India buy 

eir corn and grind it as their forefathers did two 
thousand years ago. If they bought the flour ready made, 
some members of the household would be idle. It is this 
abundance of labour, and this instinctive conservatism, 
which engineers and machinists who would operate in 
India have to contend with. The people have their own 
ways, and they have an instinctive feeling that they are 
happiest with those ways. Once they can be aroused or 
iekeaed to accept changes, a fine field will be opened, for 
the soil is rich, the climate good, and the ple are 
numerous. Almost anything might be done in India with 
skill, capital, and modern meth witness the growth of 
the Assam tea trade ; but this is a new ind , and has 

wh up at once. The wheat cultivation, though largely 

Geaect in modern times, has grown up gradually under 
native influences. It is hampered by the prejudices and 
by the poverty of the natives. ey plough with a 
wooden wedge, which only scratches the ground ; they 
irrigate the growing crop by hand ; they cut it down by 
manual labour ; thrash it with oxen, and laboriously drag 


it to market in ox-carts, and over roads which are simply | Sect 


tracks. Yet India produces from 30,000,000 to 35,000,000 

uarters in the provinces under British rule alone, and if 
the? native States in the Punjab, Rajputana, Malwa, 
Bandelkand, and Guzerat be added, India is the largest 
wheat-producing country in the world, except, perhaps, 
the United States. It isa fine field for the enterprise of 
agricultural engineers, if they can only manage to occupy 
it. 


i 
The exhibition is very fine and characteristic. Every- 


d|thing likely to be of use in India is found there, and 


the known English makers are represented. 


FOREIGN NOTES. 

Tue Bochumer Verein, Westphalia, has just taken the order 
for 16,000 tons of steel rails for the South and South-Eastern 
Railways, which are about to be built by the Portuguese 
Government. The price at which the order was taken is 124f. 
per ton, delivered in Lisbon, and the next lowest quotations 
were:—The Cockerill Company, Seraing, 130°80f., and the 
Rheinische Stahlwerke, 135f. The tenders of several firms were 
rejected on formal grounds by the Committee of Investigation. 

The present state of the Russian iron trade in all its branches 
affords an interesting theme for contemplation; not only 
because of the wide field of action which it offers to the invest- 
ment of foreign capital, but also on account of the varying success 
which has attended the establishment of industrial concerns in 
different provinces of the empire. Whilst, for instance, the iron 
trade is more or less depressed in the central provinces, consider- 
able activity prevails in Poland, where no less than six new 
steel and ironworks have lately been opened. These establish- 
ments, which are for the most part situated in the neighbour- 
hood of Sosnovice, on the Warsaw-Vienna Railway, owe their 
existence mainly to the high tariff on iron, which has induced 
foreign manufacturers to open branches upon Russian territory. 
These Polish works appear to be gradually but surely absorbing 
a trade which has hitherto been monopolised by a few large 
St. Petersburg, Moscow, Charkow, and Nishni-Novgorod firms, 
A large number of the first established Russian ironworks com- 
panies committed the mistake of depending almost entirely upon 
Government for employment, and are not in a condition to work 
for private customers on an extensive scale, or to compete suc- 
cessfully with the new companies. The Aboukoff Steelworks at 
St. Petersburg, for instance, are only partially employed, and 
notwithstanding the enormous resources at their disposal, the 
managers were unable to supply armour plates until Messrs, 
Connal and Co.. of Sheffield, undertook to superintend the 
manufacture of compound plates on the Wilson system. The 
Aboukoff was purchased by the Russian Government after its 
collapse as a private concern. The same was the’case with the 
Baltic Engine Works, which were, however, subsequently leased 
te a French shipbuilding company, and the engines for a number 
Several large concerns which were started a few years back with 
French capital are now in the market, and others are working at 
a loss. is state of affairs is chiefly due to the fact that these 
companies have erected their works at the instigation of the 
Russian Government without, having previously assured them- 
selves that assistance would Senity bo forthcoming from that 
quarter. For instance, a German firm was induced to erect very 
extensive powder mills under the impression that the Govern- 
ment would prove their principal customer. But they soon per- 
ceived to their cost that such was not the case, and that they 
were compelled to compete with foreign firms for Russian orders 
in the usual manner. 

The shipbuilding yards on the coast of the Black Sea are well 
provided with Government work, as three powerful breastwork 
ironclads are now in course of construction at Sebastopo 
Nicolajew, and at the yard of the Black Sea Steamship Com- 


pany. The steel foi building these vessels—about 6000 tons— 
is being supplied by the Briansk Steelworks, which, though 
nominally owned by a private .company, are really in the hands 
of the Government, and were found *. General Timaschew 
some ten years ago. The ironclads Dmitri Donshoi and 
Wladimir Monomach, to which reference has already been made, 
were built entirely of English and Scotch steel; but on a peti- 
tion being addressed to Government by the Putilow Ironworks 
and other Russian firms, complaining of the preference shown 
to foreign material, the Admiralty decided to employ only steel 
of native manufacture for the future. The dependence of these 
works upon the assistance of the Government contrasts un- 
favourably with the independence shown by the Polish firms, 
who have succeeded in establishing themselves at the head of 
the trade without any prospect of such aid. At the present 
moment these firms have as many orders on hand as they can 
well manage, and it is anticipated that the new Ivangorod-Dom- 
browa Railway will still further extend their field of business. 

As the German War Navy has now reached the numerical 
strength provided for in the programme of 1871-73, butlittle heavy 
marine engine work is likely to be required in the course of the 
next few years. Three or four sets of large engines for vessels 
at present in course of construction are still in hand at private 
works, but it is probable that future demands for this class of 
work will be supplied by the Government establishments at 
Wilhelmshaven and Danzig. Several well-known marine engi- 
neers, who were called to Germany for the purpose of designing 
and building the engines for the new navy, have already com- 
pleted the term of their engagements, and much regret is felt 
in Berlin engineering circles at the approaching departure of 
Mr. P. Weatherhead, formerly of Messrs. Penn and Sons’ works, 
who has for many years been the chief engineer of the Egells 
Company. Considerable activity prevails in the manufacture of 
engines for torpedo boats, of which class of vessel a large number 
is about to be built for the German Government. 

On the 25th December the screw steamer Sirius, built by the 
Flensburg Shipbuilding Company, made her trial trip and 
realised a speed of 10 knots per hour. The Sirius was built of 
iron to the order of Messrs. Holm and Molzen, and her dimen- 
sions are 207$ft. by 30ft. by 15}ft. 


by Hyde Clarke; ‘‘ Water 


invented by Adolph Keim, of Munich—by Rev. J. A. Rivington; 
“Slate ing,” by W. A. Darbishi At the tings of the 
Sections the following papers will be read:—Foreign and Colonial 
ion—** Canada as it will appear to the British Association in 
1884,” by sage 8. Colmer, Secretary to the High Commissioner 
for Canada; ‘‘ The Portuguese Colonies of West Africa,” by H. H. 
Johnston; “‘ Reflections on Chinese History, with reference to the 
present situation of affairs,” by Demetrius G. Boulger; “‘ Borneo 
and its Products,” B. Francis Cobb, Vice-President of the 
Society ; ‘‘ The Rivers Congo and Niger as entrances to Mid-Africa,” 
by R. Capper, F.R.G.8. Applied Chemistry and Physics Section— 
‘* Manufacture of Gas from ed Coal,” by Professor Wanklyn and 
W. J. Cooper; ‘The Upper Thames as a Source of Water Supply,” 
Dr. Percy F. Frankland ; ‘‘Cupro-Ammonium Solution an its 
se in Water-proofing Paper and Vegetable Tissues,” by C. R. 
Alder Wright, F.R.S., D. Sc.; ‘KE ic Applications of Sea- 
weed,” by Edward C. Stanford, F.C.8. Indian Section—“ State 
Monopoly of Railways in India,” by J. M. Maclean; “‘The New 
Bengal Rent Bill,” by W. Seton-Karr; ‘Trade Routes in 
Afghanistan,” by Griffin W. Vyse; ‘The Existing Law of Land- 
lord and Tenant in India,” by W. G. Pedder. The course of 
Cantor lectures will be on ‘Recent Improvements in Photo- 
Mechanical Printing Methods,” by Thomas Bolas, F.C.S.; ‘‘The 
Building of London Houses,” by Robert W. Edis, F.S.A.; ‘ The 
Alloys used for Coinage,” by Professor W. Chandler Roberts,” F.R.S., 
“Chemist of the Royal Mint; ‘‘Some New Optical Instruments 
and Arrangements,” by J. Norman Lockyer, F.R.S., F.R.A.S.; 
a and Distillation,” by Professor W, Noel Hartley, 
Roya. InstrruTion Or Great Britary.—The probable arrange- 
ments for the Friday evening meetings before Easter, 1884, to 
which members and their friends only are admitted, are as 
follows: — Friday, January 18th, Professor Tyndall, D.C.L., 
F.R.S., M.R.I., ‘‘ Rainbows.” Friday, January 25th, the Rev. 
Professor T. G. Bonney, M.A., F.R.S., “‘ The Building of the Alps.” 
Friday, February Ist, Professor F. Max Miiller, “‘ Rajah Rammo- 
hun Roy, the Religious Reformer of India, (died at Bristol, 1833).” 
ar i February 8th, Mr. George J. Romanes, M.A., LL.D., 
F.R.S., “‘ The inian Theory of Instinct.” Friday, February 
15th, Professor T. E. Thorpe, F.R.S., “‘ The Chemical Work of 
Wohler.” Friday, Feb 22nd, Sir Frederick Bramwell, F.R.S., 
M.R.L., London—below Bridge—North and South Communica- 
tion.” Friday, Feb 29th, Professor D. E. Hughes, F.R.S. 
M.R.I., ‘‘Theory of Magnetism, illustrated Experiments.” 
Friday, March 7th, Mr. C. Vernon Boys, A.R.S.M. Friday, March 
14th, Mr. J. N. Langley, F.R.S., “‘ The Physiological Aspect of 
Mesmerism.” Friday, March 2ist, Mr. W. nt, ‘The Art of 
Fiction.” Friday, March 28th, Prof.Osborne Reynolds, M.A,,F.R.S. 
‘The Two Manners of Motion of Water shown by Experiment.” 
The lecture arrangements are as follows :—Subscribers of two 
guineas are admitted to all the courses; a single course, one 
gee. or half-a-guinea (lecture hour, three o’clock). Christmas 
ectures: Professor Dewar, M.A., F.R.S., M.R.L., six experimental 
lectures (adapted to a juvenile auditory) on ‘‘ Alchemy ” (in rela- 
tion to modern science), on December 27th (Thursday), December 
29th, 1883 ; January Ist, 3rd, 5th, 8th, 1884. Before Easter, 1884: 
Mr. Reginald Stuart Poole, LL.D., Keeper of Coins, British 
Museum, two lectures on ‘The Interest and Usefulness of the 
Study of Coins and Medals,” on Tuesdays, January 15th, 22nd ; 
Mr. Archibald Geikie, LL.D., F.R.S., Di r-General of the 
Geological Survey of the United Kingdom, five lectures on ‘“‘ The 
Origin of the Scenery of the British Isles, on Tuesdays, Jan 
29th, and February 5th, 12th, 19th, 26th; Professor John G. 
MeKendrick, M.D., F.R.8.E., Prof. Inst. of Med. Univ. of Glas- 
w, Fullerian Professor of Physiology, R.I., five lectures on 
‘Animal Heat: its » Distribution, and Regulation,” on 
Tuesdays, March 4th, 1ith, 18th, 25th, and April 1st; Mr. 
Ernst Pauer, Principal Professor of the Pianoforte at the Royal 
College of Music, six lectures on “The History and Development 
of the Music for the Pianoforte, and its Predecessors the Clavecin, 
chord, &. (with musical illustrations on these instruments), 
On Thursdays, yosee A 17th, 24th, 31st, and February 7th, 14th, 
21st ; Professor Tyndall, D.C.L., -» M.R.I., six lectures on 
“The Older Electricity: its Phenomena and Investigators,” on 
Thursdays, February 28th, March 6th, 13th, 20th, 27th, 
April 3rd; Professor Henry Morley, six lectures on “ Life 
Literature under Charles I.,” on Saturdays, January 19th, 26th, 
and ry 2 2nd, 9th, 16th, 23rd; Captain Abney, R.E., F.R.S., 
M.R.I., six lectures on ‘* Ph phic Action, Considered 


1; | Work of Radiation,” on Sa March ‘1st, 8th, 1th, 2 
29th, and April bth, , 


Tue Society or Arts.—The following arrangements have been 
made for the meetings of the Society of Arts this year. 
The papers to be read at the ordinary meetings will be :—‘‘ Electric 
Launches,” by A. Reckenzaun ; ‘‘ Science Teaching in Elementary 
Schools,” by William Lant Carpenter, B.A., B.Sc.; ‘‘Coal Gas as , 
a Labour-saving Agent in Mechanical Trades,” by Thomas Fletcher, 
F.C.S.; “‘ Sanitary Progress,” by B. W. Richardson, M.D., F.R.S.; 
“The Progress of Electric Lighting,” by W. H. Preece, F.R.S.; 
“Forest Administration in India,” a Dr. Brandis, F.R.S.; 
| ** Reclamation of Land on the North-Western Coast of England,’ 
a Regulation in England,” by 
General Rundall; ‘‘Telphe by Professor Fleeming Jen- 
kin, F.R.S.; of Mural Painting ”— 
| 
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FORTY-TON HYDRAULIC CRANE, PORTSMOUTH DOCKYARD. 


MESSRS. THE HYDRAULIC ENGINEERING O©O., CHESTER, ENGINEERS. 
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Apove we illustrate one of a pair “of hydraulic cranes cal- ribs, and faced up ina lathe, and this casting rests on a live | crane and the tire, a live ring, having rollers Sin. in diameter, is 
omnies . lift forty tons. They are ay serunintiehie and were built ring as shown, the live itself resting on a turned facing | set, and the wood blocks serve to receive and deaden any shock 
b Rve Hydraulic Engineering ep | of Chester for her | which is part of a cast iron bed-plate, through which the holding that might arise in the working of the crane to the outer 

ajesty’s yard at Portsmouth. In the year 1877 the | down bolts pass, and are secured underneath with cotters. ring. Two hydraulic cylinders, with their rams and pulleys, as 
Admiralty invited designs and tenders for the construction of H At the ground level, a circular cast iron bearing ring of a box | shown, are bolted one at either side of the mast, and a pitch 
pair of cranes of this kind, and this omens See design section is recessed in the masonry ; the holding rt den bolts | chain passes half round the chain wheel and over the ram 
tender were accepted subject to certain modifications in ‘etal through and secured by nuts; the clear distance between | pulleys; these are used for racking or slewing the cranes round 
ordered by the Admiralty. The height of the rails on the jib | the bed-plate and the ring is 25ft. in. and the two are con- through a quarter of a circle, swinging the forging from the 
from the ground is 20ft., and the from the centre of the | nected by four lengths of cast iron tubing, 8ft. outside diameter, | furnace to a steam hammer. The lifting cylinder is 16in. 
mast to the centre of the li cylinder, when the cylinder is | bolted together through internal flanges. The top ring has diameter, and 8ft. stroke, it has a heavy flange cast round it 
at the end of the jib, is 27ft. traverse of the cylinder on | dovetailed recesses in it as will be seen on the plan; these are / strengthened with ribs as shown, and the carriage consists of a 
the jib is 15ft., the mast and jib are simply a bent box girder. | filled with wood blocks, and inside them an iron ring or tire is | ring with bearings for the traverse wheel axles. The flange and 
The mast from the toe or step to the end of the traverse rail is | placed. Round the mast at this level is a cast iron ring made ring are so fitted as to admit of a slight ball-and-socket action ; 
a single box, and from thence to the end of the jib it is split into | up in four segments, bolted and rivetted to the mast ; the outer | the wheels of this carriage move on a of rails on the jib 

small the lifting cylinder traverses. cirele of this ring combines the ordinary live ring bearing of the arms. At the outer end of the jib to left of the centre a 
The toe rests in a casting with a broad flange strengthened by ! crane, and a chain wheel above it. Between the castings on the | snatch wheel is carried in a bracket, and at the inner end of the 
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rails a similar wheel is set to the right. At either side of this 
jib, outside, is fixed a hydraulic cylinder and ram, and these are 
connected with the lifting cylinder carriage by chains passing 
over the snatch pulleys; one of these rams draws the lifting 
reylinder and carriage inward towards the mast, at the same 
time running in the ram of the opposite cylinder by hauling its 
chain ; the other ram serves to draw the lifting cylinder out to 
the end of the jib. The water is carried from the accumulators 
by means of a series of pipes as shown, the pipe connecting the 
lifting cylinder being arranged with a knee-joint, and the 
arrangement of the other pipes is plainly shown in the 
engraving, as well as the three handles controlling respectively, the 
lifting, traversing, and i . The mast of the crane is 
provided with two manholes, one above and one below the live 
ring at the ground level, for the purpose of affording access to the 
live ring at the toe of the crane, for oiling and examination. In 
the centre of the casting at the toe a large steel pin is strongly 
secured, and it rotates in a suitable hole in the bed-plate. The 
whole of the gear at the ground level is covered closely in by 
wrought iron chequer plates to exclude dirt, which plates can 
be readily removed at pleasure. The rams, both of the racking and 
traversing motions, are steadied by slipper guides on theram heads. 
These cranes are supplied with water from accumulaters, 12in. 
diameterand 1 2ft. stroke,anddoubleengines 10$diameter cylinders 
by 16in. stroke, theaccumulator pressure being 700 Ib. to thesquare 
inch. We have reason to believe that these cranes, which have 
now been in operation nearly four years, are working most satis- 
factorily. The Hydraulic Engineering Company is a very old 
and well reputed firm, having formally been known as Bryan, 
Johnson and Co.; it is now under the management of Mr. E. B. 
Ellington, and has for many years made the design and con- 
struction of hydraulic machinery a successful study. Most of the 
splendid machinery in the Hull Docks has been constructed by 
this company. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE EFFICIENCY OF FANS. 

Sir,—If the di ion now pr ding will result in nothing 
more than the establishment of a common standard of comparison 
of efficiency for fans, it will have done a great deal of good. M. 
Murgue’s ‘‘ equivalent orifice” seems to labour under the disad- 
vantage of being solely adapted to the water gauge of the icular 
case under consideration. I think that Mr. Hodgson’s tables, given 
in your last issue, point to a much better standard, viz., cubic feet 
of air moved per minute for 100ft. of peripheral velocity — or 
it may be, for simplification, dia. cu. ft. x revs. per min., as in 
table below—at lin. water gauge or free. For — we might 
have, horse-power—less friction of engine—for 1 cubic feet of 
air per minute, at lin. water gauge or free. The “lin. water 
gauge or free,” would be used according to the capability of the 
fan for moving or for pressure; and for pressure fans the test 
might be made at the most effective water gauge, and reduced by 
calculation to the unit, the trial water gauge being stated. For 
some time past I have consulted various price lists, and corre- 
sponded with various fan makers, as to the capabilities of different 
fans, and as I wanted to make a <p tm between them, I 
adopted the plans sketched out above—where my information was 
complete enough—with the following results :— 


H.P. for Cub. ft. of | 
vs. 1000 c. ft. of air for 100ft.' 
Make. jpermin. air permin., of diam. | Weight. 
free. revs., free. 
Schiele .. .. .. 60in. | 1000 580 2} tons. 
Ginter .. ..-..| Gh 700 | “533 13 
.. .. .. | 1000 “888 225 is 
SS 60in. 300 972 720 2 
Blackman Air Pro- | | 
48in. 600 | 084° | 1230 | 2hewt. 


I should be glad if some of your correspondents could give me 
some particulars concerning the ‘‘Guibal” and ‘‘ Waddle ” fans, 
so that I could complete this table. In fact I want as many particu- 
lars as will furnish all the above results of every fan that I can get. 
So far the Blackman Air Propeller seems to take the lead; but I 
am not so much astonished at this, b this fan does not work 
in a case of any kind, and is all feed or discharge surface. in. 
fan of this description is so constructed as to give 20 square feet of 
feed area, and 12 square feet of discharge area; and ata recent 
trial, I am informed, a fan of this size delivered 38,000 cubic feet 
of air at lin. water gauge, at 600 revolutions G. T. H. 


London, December 24th. 


Smr,—In reply to Mr. C. H. Treglown’s question, ‘‘ Why did not 
Mr. Capell object to the water gauge reading at the meeting?” 
Iwas some distance from him, and did not hear his figures, but 
well remember his speaking of “‘ two ways of calculating the water 

uge,” by one of which the power in the air would be much 
her than the power in the engine. He referred to certain wild 
observations made at unknown speed after the trials on the first 
day as one of the methods for calculating the water gauge. 
Against this I protested strongly, and explained why a wind 
gauge observation made close to the inlet obstruction was perfectly 
unreliable. 

He then asks why I ignored the trials of November 1st. My 
reply is, because I knew nothing about them officially, the results 
not having been put into my hands; and when I went to the 
meeting on the 5th I was actually unaware of the figures which 
would produced, except by hearsay. After some considerable 
time I obtained the diagrams and particulars from the secretary. 

On November ist it was agreed by all that the water gauge 
taken close to the inlet was most unsatisfactory and misleading. 
I agreed to repeat the trials on the 3rd, and to have a 6ft. length 
of tube, and a vena contracta mouth. I got all ready for the 3rd, 
and the secretary and another engineer, also a member of the 
South Staffordshire Mining Institute, attended, as I thought, on 
behalf of the Institute. The secretary stated at the meeting he 
saw the 36in. fan pass at 699 revolutions 13,770 cubic feet of air 
per minute through the mouth of the 6ft. length of 20in. diameter 
tube, and give in the open mouth of the tube 3}in. water gauge, 
with indicated horse-power of 3°14. He also stated he saw the 
same fan, with inlet contracted to 45in., give at 920 revolutions 
7hin. water gauge in the opening. He was followed by the other 
member of the Institute who was present, who corroborated every 
particular. A gentleman who was sceptical on the first day got u 
and stated the inequalities of the water gauge had been correc 
by the 6ft. length of tube, he having seen the fact and the fan 
working that morning. Now, I ask, why does Mr. C. H. Treg- 
lown ignore the evidence of the secretary of the Mining Institute, 
who attended to watch the experiment agreed upon by the members 

resent on the first day? Why are these results ignored, which 
ve been published in the Colliery Guardian, and have not been 
contradicted—nay, have been vouched for by Mr. Alexander Smith, 
the secretary, in your paper, and by another gentleman in the 
Colliery Guardian? 

I hope I may not be thought presumptuous when I say this is 
not the way to search out difficulties in science or mechanics— 
simply to ignore them. If I saw a cart drawing a horse, I should 
at once say it was contrary to all my experience, but should 
‘buckle to” and proceed to investigate the paradox. The trials 
which I shall hold next month will be merely a repetition in every 


epee of the first experiment to establish their authenticity. 
he new high-pressure blast fans and low-pressure disc ventilat 


Canals, where the haulage is not only non-fleeting, but non-patent, 


can then be tested. Neither are quite 
4 ee Hodgson, I ly say hi iments d 

In reply to Mr. J. mn, Tean only say his experiments do 
not yn water gauge with my Gin. fan tested at the office of 
THE ENGINEER, and reported on in THE ENGINEER, February 16th, 
1883; nor of the open fan tested the following week, also at office of 
THE ENGINEER. The closed Gin. fan gave, with a blade tip speed of 
7700ft., Tin. water gauge; the open fan the same—see ENGINEER, 
February 16th, 1883, and February 23rd, 1882. On February 19th 
some trials of the open harvest fan were made in London. The 
representative of the Ficld, and, I believe, of THE ENGINEER, and 
several gentlemen, were there. The open 14in. harvest fan lifted 
by hand 4in. to 5in. of water, and by steam 7in. to 8in.—see Field, 
February 24th, 1883. I have to-day procured a harvest fan such 
as was tested by Mr. Hodgson, and after careful tests make him 
this challenge—that he sends the Phillips 15in. fan to Birmingham, 
to be run at the approaching trials coupled to the spindle of a 14in. 
open harvest fan. If he is right in his figures, I will pay £5 to his 
county ey © if not, he shall pay to my county infirmary a 
like sum. He has printed partic wrong in every respect; I 
ask for the public proof that his figures are given bond fide. 

In conclusion, I wish to remark that 3in. of water raised at 7800 
blade tip s is a wretched performance for a close fan; Gin. to 
Zin. should be the standard at that speed. I find that at the 
** Reading trials” the Phillips 15in. fan at 76 revolutions of handle 
gave— 

Blade tip speed. 
5447 2374ft. 


‘ sve 
Compare this with data given in Mr. Hodgson’s letter— 
Blade tip. speed. Foot-pounds. Cubic feet. 
4800 3593 l man 


The difference between 1-man power and 53°757 foot-pounds is very 
striking, yet with the same machine the man passes nearly 200 cubic 
feet more air. He has also given one clue to his observations. I 
find by running the fan the reverse way I get results nearly the 
same as he has published. Perhaps he made this error. 
G. M. CAPELL. 
Passenham Rectory, Stony Stratford, December 23rd, 1883, 


y just yet in the size I 


Foot-pounds. Cubic feet. 
53°757 839 


NEW PATENT RULES, 

Str,—The new rules issued by the Board of Trade contain the 
following :—5. ‘‘ The forms A, B, and C in the first schedule of the 
Act s be altered or amended by the substitution therefor 
respectively of the forms A, Al, B, and C in the second schedule 
hereto.” 

Al has no counterpart in the Act, and seems to be an attempt to 
repeal the provision that no patent shall be granted as heretofore 
to the importer of an invention who is not the inventor. The 
applicant using this form declares that an invention has been com- 
municated to him from abroad by—————and proceeds to say 
“that I claim to be the true and first inventor thereof.” No man 
can legally or conscientiously claim to be the inventor if he is not 
so; and importing is not the same as making an invention by statute 
or otherwise. But if the applicant is what he claims to be, the 
inventor, the statement that Fis own invention has been communi- 
cated to him by a foreigner is superfluous and misleading. Though 
the Board of Trade is authorised by the Act to vary the forms, this 
does not give the power to vary the law. J. K. SMYTHIES. 

5, Pump-court, Temple, W.C., January Ist. 


Srr,—Section 13 reads—“ Every patent shall be dated and sealed 
as of the day of the application, provided that no proceedings sha! 
be taken in respect of an infringement committed before the pub- 
lication of the plete specification.” Provisional protection is 
defined by Section 14 as “‘ protection from the consequences of use 
and publication.” An inventor can obtain nine months’ protection, 
but it appears from Section 13 that everybody may immediately 
begin to infringe and do so for nine months, as they cannot be pro- 
ceeded against for infringements committed before the publication 
of the let ificati Surely such protection is a “‘delu- 


sion and a snare,” and a patent is really only for thirteen years and 

three months. Wasa comma intended at the word committed, and 

should it be understood to read—‘‘ Provided that no proceedings 

shall be taken in respect of an infringement committed, before the 

publication of the complete specification ?” P. J. 
Manchester, December 24th, 1883. 


Sir,—Upon reading a letter in to-day’s issue, signed Archibald 
W. Finlayson, I wish to say that with regard to Clause 33, I think 
he is mistaken. If he turns to your issue of September 7th, he 
will find that a patent may be granted for one invention only, and 
the words ‘‘ but may contain more than one claim.” 

Stowe, Weedon, . Zist, 1883. Tuos. C, SARGEANT. 


AYR HARBOUR SLIPWAY. 


Srr,—I observe a letter in THE Encrveer of 14th inst. from 
Messrs. Day, Summers, and Co., which, for the benefit of those 
who may wish to build a slip dock, requires an answer. 

When the Ayr Harbour Trustees instructed me to prepare plans 
for the 1200-ton slip now completed, I took the trouble to make 
myself acquainted with the various methods adopted for a 
up vessels on inclines or slipways. Messrs. Day, Summers, an 
Co. brought their ‘‘ patent” system under my notice, and put 
themselves to a great deal of trouble to supply me with informa- 
tion regarding their slipway and the system of wire rope haulage, 
for which they have taken out a patent. I visited their slip, and 
was much pleased with the flexibility of the wire rope manufac- 
tured by the Messrs. Bullivant, of London, and its apparent suit- 
ability for its work, but I was not pleased with the machinery, 
which appeared to have been designed teo weak, and afterwards 
supplemented by an auxiliary engine; nor did I like the use of the 
worm gearing, which seemed to be the distinctive feature of the 
system. : 

On my recommendation, the trustees resolved to adopt the wire 
rope system of haulage, but with the simplest ible arrange- 
ments, and I prepared the requisite drawings and specification for 
machinery, such as may be seen at any colliery or railway incline 
where wire rope is used. The result has been entirely successful. 
Messrs. Day, Summers, and Co. tendered for the erection of the 
Ayr machinery according to their own design, but the offer was 
not accepted. Messrs. Day, Summers, and Co., however, made a 
claim of £300 for royalty, which was resisted by the Harbour 
Trustees, who informed the claimants, through me, that they were 
quite prepared to contest with them their perfect right to adopt 
wire rope haulage without infringement of any valid patent, but 
expressed their willingness, in consideration of the courtesy shown 
by Messrs. Day, Summers, and Co. to the trustees’ representatives 
on two occasions when visiting Southampton, and the trouble th 
took in starting their machinery, and otherwise in connection wit 
this matter, to grant an honorarium of one hundred guineas, pro- 
vided all claims were waived. Messrs. Day, Summers, and Co. 
accepted the sum offered instead of the £300 claimed, but pre- 
ferred to take the money as for their ‘‘ patent right,” instead of as 
an honorarium, and the trustees, to end the matter, ultimately 
agreed to do so, so long as it cost them nothing more. 

Now, I do not wish to take away any credit that is due to 
Messrs. Day, Summers, and Co., for had we not heard of the 
successful working of their slip by means of wire rope, the idea of 
adopting that system would probably not have occurred to us; but 
if Messrs. Day, Summers, and Co. wish to get royalties for their 
fF a ms system,” the less they rush into print by way of cheap 

vertisement, and to disparage the work of others, the better, 
especially of those who know that boats have been hauled up 
inclines or slipways by wire ever since wire ro were 
generally known—notably on the Monkland and Shropshire’ Union 


and isely similar to that adopted by Messrs. Day, Summers, 
and Co. and the Ayr Harbour Trustees. It would be interesti' 
to know that a spoon that had been used for eating porridge coul 
be patented for eating peas. JNO. STRAIN, 
154, West George-street, Glasgow, 
December 20th, 1883. 


TORPEDO BOAT RUDDER. 
Str,—I beg to forward herewith a sketch of a torpedo boat with 
a peculiar kind of rudder on each side of the vessel, which I believe 
has not hitherto been tried. I think that rudders made on this 
system are specially adapted for torpedo boats, by means of which 
t 3! could be made to turn in their own length; and also, when 
both rudders are placed in a line at right angles to the keel of vessel 


Fic.2 Fic.t 


they would, in case of necessity, cause an abrupt stoppage of the 
vessel, even if going at full speed. I would also suggest that when 
iron or steel screws are to be used, to have them coated with 
enamel, such as is used for lining kitchen utensils, by which means 
the friction of screw in the water would be much reduced. The 
publication of these remarks in your valuable journal will much 


oblige. CHARLES FOLKERT. 
Nicolaieff, South Russia, Dec. 18th, 1883, 


THE PLANIMETER, 

Sir,—As you appear to be interested in proofs of the operation 
of the planimeter, I would refer you to a kinematical theorem pro- 
pounded by Mr. A. B. Kempe in Nature, June 6th, 1878, I give 
the extract on the enclosed half-sheets. In the planimeter we, of 
course, have the case of N=o; but putting N=1, we might pro- 
bably find a method of reading 4 the planimeter the area of a 
curve enclosing the fixed point of the planimeter. 

A simple geometrical proof of the working of the instrument 
seems to be the following—I take the same letters as Mr. 
Fisher :—Let the arm OJ describe the element JJ! and back, 


while the pointer P describes the element P! P on one limb of the 
curve to be measured, and pp! on the other limb. The motion of 
J P may be regarded in a small element as a motion of translation 
and a motion of rotation. The motion of rotation when d is 
zero, as the whole comes back to its original point—giving the case 
N=o in Mr. Kempe’s theorem—while the translational motion 
gives as the area of the element P P! pp! the difference clearly of 
the parallelograms P P! J J'and p p! JJ‘. Either side J J! being the 
same, this is proportional to the difference of their breadths, which 
is clearly registered by the wheel. This proof occurred to me some 


1] | Years ago, and may be perfectly well known now. 


Joun H. BLAKESLEY. 
23, Fopstone-road, Kensington, S.W., December 29th, 1883. 


Take a ao. and, for clearness of idea, consider it as fixed horizontally 
On this fixed plane lay another, and throughout the subsequent move 
ment let the surfaces of the two planes always remain in contact. Now, 
let the — plane starting from any position be moved about in any 
manner whatever, pony J any number (N) of rotations, the points of it 
describing curves of any desired degree of complexity on the lower plane ; 
and let it finally settle down again into its initial pre. the curves 
described _— points on it being, in consequence, closed curves. Take 
the upper plane, and let us investigate the position on it of those points 
which have described curves of any given area (A) on the fixed plane. 
However complex the curves described by them may be, the points will 
be found to lie in a circle on the upper e ; and if we give to A different 
values, the corresponding circles will be found to be all concentric. 
Further, if we call the circle corresponding to the value A=o the zero 
circle, the area of the curves described .§ the points on any other circle of 
the system = N times the ring included between that circle and the zero 
circle. It is remarkable that such a singular point as the centre of the 
circles should exist. In the special case where N =o, i.¢., where there has 
been only an oscillatory movement of the upper circle, and no complete 
rotation, the system of concentric circles is replaced by a system of 
parallel straight lines, the area of the curves descri by the points on any 
straight line of the system being proportional to the distance of that line 
from the zero line. It should, per! , be pointed out that the area of a 
figure 8 is zero, as the two halves are of opposite signs; also that when a 
int reciprocates on a curve the area enclosed by it in its path is zero. 
‘or example: if we take the interesting case of a circle rolling inside 
another of twice its diameter, every point on its circumference recipro- 
cates on a straight line, and co uently the circumference is the zero 
circle. This theorem was suggested to me by reading a paper by Mr. C. 
Leudesdorf in the Messenger of Mathematics, where I have y enun- 
ciated it. It seems, however, to be one which, from its startling simpli- © 
city, may interest a class of readers than a purely mathematical 
one. The proof is simple. Let P P! be two points on the mo’ plane, 
and let AA! be the areas described by them. Let P Pl=r, and let the 
total movement of Pi ndicular to PPl=n. Then A—Al=nr + 
N73. If we take P! as origin and the position of P'P in which 7 is a 
maximum and equal to »! as initial line, cos. @. Thus A—Al= 
n} cos. 8r+Nar?, the equation to a family of concentric circles. Trans- 
forming to the centre, we have A= Nw (r?—a2), where a is the radius of 
zero circle. 


BOILER ASSURANCE. 

Sir,—Last week I drew your attention to Mr. Gray's report, and 
this week you criticise it and disagree with his remarks about 
** boiler assurance,” and you “further say that boiler assurance 
cannot do everything,” “but it can do a great deal and ought 


— far from “‘ doing everything,” never did any good at 


came under my own experience where a boiler had been 
insured in a dangerous condition, said boiler being about thirty 
years old and without an original plate, I believe, exposed to the 
fire, but full of patches and frequent repairs, the last repair having 
been done in an unskilful and grossly careless manner, leaving the 
boiler worse than before; yet spite of this I was informed by the 
principal himself—neither hearsay nor theresay—that he paid 
and renewed the premium for “‘ assurance” of same. 

30, Hagley- , Birmingham, JOHN Swirt. 

. December 18th, 1883. . 


AN IMPROVED GAS-BURNER. 

Srr,—In € last issue of THE ENGINEER you published an 
account, with sketch, of an improved gas-burned by R. mn, 
Stoke, Ipswich. Allow me to inform Mr. R. Allison that he is not 
the first inventor of this gas-burner. I have made and used this 
burner nearly three years ago, which I showed to some friends, 
who informed me that I should find a similar one in Knight's 
“Dictionary of Mechanics,” and there styled Franklin’s burner, 
the main features of which are the same, with the exception of the 
annular pipe up the centre. A. Hemineway, 

Roehampton, London, 8.W., December 27th, 1883. 


THE EXPLosioN AT CARTHAGENA.—The Royal Mail Company's 
steamer Nile brings news that in the fatal explosion on board the 
ler gave way. seven engineering cook 
and baker were killed, 
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RAILWAY MATTERS. 


Tue Varna Railway was blocked last week by a heavy snowfall 
from Christmas Day, and the mail service was much interrupted, 
and even telegraphic communication became uncertain. 


THE Railway Age reports that 6600 miles of new American rail- 
way were built in 1883, —— 11,600 the previous year. This 
a cost 165,000,000 dols., and makes a total mileage of 
120,000, 

Tue Texas Pacific Railway bridge across the river, 
Liouisiana, has been completed, It has been two years building, 
and cost £100,000. This bridge is of great importance to the 
South-Western Railway traffic. 


THE second section of the Hounslow and Metropolitan Railway, 
of which Messrs. Wells, Owen, and Elwes are the engineers, carry- 
—_ line on to the Hounslow Barracks, isin active progress, and 

ill probably be ready for opening during this year. 

THE number of passengers—of every description—who travelled 
to and from various stations on the Metropolitan Railway on 
Boxing Day, the 26th of December last, was 227,146, being an 
increase of 2052 over the number conveyed on the corresponding 
day in 1882, 

TENDERS for the third section of the Dlawarra Railway from 
Coal Cliff, New South Wales, to the uarie River, a distance 
of 26 miles and 15 chains, have been opened. Seven were received, 
and the lowest was that of Messrs. Proudfoot and Logan, the 
amount being £318,526 2s. 8d. This is approximately at the rate 
of £12,432 per mile, but, the Colonics and India says, it is only 
for works such as excavations, bridges, culverts, and laying the 
permanent way. It does not include the permanent way materials 
station buildings, water supply &c. On this section, near Coal 
Cliff, there will be a tunnel 1056 yards in length. 

A BRIDGE is to be built over the Susquehanna River between 
Havre de Grace and Port Deposit, Md., on the Baltimore and 
Ohio’s new Philadelphia branch. It is to rest on granite piers, 
which will be founded on the bed rock by means of pneumatic 
caissons sunk after the manner of those at the East River and 
St. Louis bridges. There are to be five of these caissons, each 
about 40ft. by 80ft/ in area, and they are to be sunk to depths 

ing from 50ft. to 85ft. below water surface. The grade line 

ill be 90ft. above water, there being no draw. Where crossed b 
the Baltimore and Ohio the river is over a mile wide, and is 
divided into two channels by an island. Thus there will, in a> 
be two bridges. The longest span is to be 520ft. and most of the 
remaining spans 400ft. each. 

Ir appears by a return recently printed by order of the Legis- 
lative ae that the total cost of the New South Wales Tram- 
ways up to the end of 1882 was £458,145, of which the Bridge- 
street to Redfern line cost £41,665; Liverpool-street to Randwick 
and Coogee cost £66,443; Darlinghurst to Waverley and Woollahra 
cost £37,332; Crown-street to Cleveland-street cost £6511; railway 
to Glebe Point and Forest Lodge cost £38,827; Devonshire-street 
Junction to Botany, £71,262; Newtown-road Junction to Marrick- 
ville, £30,160; Campbelltown to Camden, £29,515. Rolling stock, 
£136,430. The earnings for the year are given as follows :—Red- 
fern to Bridge-street, £23,651; Liverpool-street to Coogee, £22,323 ; 
Darlinghurst to Waverley and Woollahra, £33,226; Crown-street 
to Cleveland-street, £10,498; railway to Forest Lodge and Glebe 
Point, £3539; Devonshire-street to Botany, £18,819; Newtown- 
road to Marrickville, £9146; Campbelltown to Camden, £2153. 
The total expenditure for working the several sections, taken in 
the same order, shows the following figures :—£28,443, £20,813, 
£23,417, £9586, £9678, £16,374, £9130, £2720, or a total of £120,181, 
as against the total mene of £128,355, which gives a credit 
balance of £8174, or nearly 6°4 per cent. 

For some time the failure of the Government as a railwa: 
owner has kept alive the proposal for transferring the Frenc 
State Railways to the existing companies. The price is set down 
at from 400,000,000f. to 420,000,008, the State guaranteeing 4°65 
ay cent. interest. Two grounds are given for this sale. The first 

that the State railways are at present badly managed, and that 
the State is losing by them. The second is that the transaction 

save the Government from the necessity of resorting to a 

loan to adjust the Budget. Both grounds seem bad. If the 
Government is losing on the railways, it is quite comprehensible 
that it should sell them, but without guaranteeing interest. The 
Times Paris correspondent says: It would be better to sell ata 
lower price and give no guarantee ; for to guarantee a losing con- 
cern is a ruinous process. This would not necessarily be the case, 
as a private company could work at a profit, and this it is not 
as easy for the State to do as for private persons. The corre- 
spondent referred to says ; ‘‘ This system of selling State aon to 
cover Budget deficits can be carried too far, and might finish by 
isposing of the Louvre.” He will probably learn that the chief 
reason for the sale is that France is now convinced that railways 
— pay well that are in the hands of uninterested Government 


THE report of the Oude and Rohilkund Railway Company for 
the first half of 1883 shows the following results, as compared with 
the corresponding half of 1882:—In number of passengers, a 
decrease in 1883 of 43,954, or 3°01 per cent.; in receipts from 
passengers, a decrease in 1883 of £14,406, or 12°21 per cent.; in 
tons o' oy a decrease in 1883 of 39,717, or 7°97 per cent.; in 
receipts from goods, a decrease in 1883 of £1368, or 0°83 per cent.; 
in gross receipts, a decrease in 1883 of £6886, or 2°29 per cent.; in 

expenditure, a decrease in 1883 of £26,390, or 14°48 per cent. ; 
in profit, an increase in 1883 of £19,504, or 16°54 per cent.; in 
expenditure on gross receipts, a decrease of 7°57 per cent. The 
falling-off in gross receipts as shown in the accounts—viz., 
is more apparent than real, as it was chiefly owing to a consider- 
able reduction in the freights charged for the carriage of revenue 
stores. On one item alone—coal—the charge for carriage was 
reduced from one-sixth to one-tenth pie per maund per mile, and 
if the nominal debits and credits under the head of carriage of 
revenue stores were eliminated, the actual earnings would have 
represented an increase of £2771. In ordinary seasons so small an 
increase would have been accepted as an indication of slow but 
but during the half year under review, every- 
thing pointed to more prosperous results,. 


THE following is a list of lines of proj railway surveys and 
South Wales Crown Lands oe Gite for the purpose of having 

Crown lands through which such lines pass reserved from sale, 


Bay to Armidale, coast survey, Morpeth to Grafton; from Narrabri 
¥ Memgindi; from Narrabri to Moree; from Coonamble to 


from Wagga W: to Tumberumba ; from Culcairn to Germanton; 
from Culcairn to wa; from Cooma to Bombala; from Bombala 
fold Bos from Rolandara to Candelo; from Bega to Eden, Two- 


d| Amsterdam ap 


NOTES AND MEMORANDA. 


THE Gaceta Industrial says a concentrated solution of bichromate 
of potash and glue makes an excellent cement for repairing articles 
of broken glass. After covering the fractured surfaces with this solu- 
tion a are brought together and exposed to the action of the 
sun. is cement resists boiling water. 

In his recent lectures at the College of France, Maurice Levy 
has given equations which, the Journal of the Franklin Institute 
says, rigorously define the electric field and the magnetic field of a 
dynamo-electric machine in its permanent state. Although the 
equations cannot be integrated, he has deduced many consequences, 
among which he calls especial attention to the following :—The 
electro-motive force of a dynamo-electric machine is not, as has 
been commonly thought, proportional to the velocity of its coils; 
it can only be expressed by an infinite series, arranged according to 
the integral powers of that quantity. 

M. Brarp has communicated some investigations to the French 
Academy, which give the following results:—(1) On plunging a 
red-hot carbon into a bath of melted nitrate, an energetic current 
flows from the bath into the exterior circuit. (2) The melted 
nitrates become very fluid, and, like greasy bodies, lubricate the 
heated bodies with which they come into contact. (3) In order to 
obtain a current it is not to plunge the carbon into the 
nitrate bath, but it suffices to «Eo a metal capsule containing 
some grains of the melted nitrate upon the burning carbons. M. 
Brard is continuing his experiments. 

In an article which appeared in a late number of the Aéronaut, 
David Napoli, President of the Société de Navigation Aérienne, 
examines the comparative desirability of steam and electric motors 
for propelling long balloons. He found that a twenty-horse steam 
engine, working for ten hours, would consume 200 kilogrammes of 
coal and 1400 kilogrammes of water. An electric engine of 20-horse 
power, with al] its supplies for ten hours’ service, would weigh 
about 1400 kilogrammes, which is less than the bare consumption 
of material in the steam engine, leaving out of the question the 
weight of the generator and of the mechanism of transmission. 

AT a meeting of the Physical Society a short time ago, Dr. J. 
Blaikley read a paper on “‘ The Velocity of Sound in Air,” in which 
he described a modification of Dulong’s method of measuring it 
by the wave-length in a pipe lengthened. Dulong did not allow 
for the partial tones, which are an important factor, whereas Mr. 
Blaikley does. By means of organ pipes of different diameters, 
the author has found the velocity to be about 320 metres per 
second. Mean result with four-tubes: one of 54°*1mm. diameter, 
|.velocity = 329°73 metres per second ; one of 32°5mm. diameter, 
velocity = 328°78 metres; one of 19°5 mm. diameter, velocity = 
326°9 metres; one of 11°7 mm., velocity = 324°56 metres. The 
velocity diminishes as the tube is smaller in bore. ‘ 

MesstEvurs Crarts and Pernet have eae some recent com. 
munications to the French Academy, relating to the changes which 
thermometers undergo when they are heated for along time. In 
manufactories of printers’ ink, where oils are heated to a tempera- 
ture of 270deg. C.—538deg. Fah.—for many days, the most 
accurate thermometers often become so changed as to indicate 
errors of ten or more degrees. The Journal of the Franklin 
Institute says M. J. Salleron calls attention to similar changes at 
much lower temperatt The ar ters, which are employed 
in sugar refineries where molasses is treated by osmosis, are 

lunged for many days in liquids which are heated to 95 deg.— 

deg. Fah. Although this temperature is below the boiling 

point of water, it is sufficient to ae modify the areometers 
and to soften the glass enough to make them untrustworthy. 


A SHORT time ago M. Bosanquet _— a communication to the 


Physical Society on ‘The M of a © Magnet,” 
which he showed how to measure by the method a published 
him. A compound magnet made up of eighteen s: cylinders 


of magnetised steel placed end to end is hung in a cradle carried 
by a delicate bifilar suspension, and placed at right angles to the 
magnetic meridian. e deviation from zero produced by the 
magnet is noted; then the magnet is divided into two parallel 
rows of nine cylinders the cradle, and the deviation again 


west line, multiplied by a constant, is the moment of the magnet. 
The author also pointed out that to define the condition of a per- 
manent et it was begs op 6 to know the difference of magnetic 
potential, the “‘resistance of the metal, and the resistance of the 
external space.” 

Durinc the week ending December 1st, in 33 cities of the United 
States, having an aggregate population of 7,378,100, there died 
2709 persons, which is equivalent to an annual death rate of 19°1, 
a slight diminution from the rate of the preceding week, viz., 20°6. 
For the North Atlantic cities the rate was 17°7; for the Eastern 
cities, 20°1; for the Lake cities, 15°1; for the River cities, 16°7; 
and in the Southern cities, for the whites 22°0, and for the coloured 
37°0 per 1000. Of all the deaths 33°1 per cent. were of child 


noted. The tangent of the angle of deviation from the east and | has 


MISCELLANEA. 


Tur French Association for the Advancement of Science will 
probably meet during August in the town of Blois, the birthplace 


of Denis Papin. 

M. VAN RYSSELBERGHE’S invention permitting telegraph lines 
to be used for telephoning at the same time, is to be applied to the 
whole telegraph system of Belgium. 

THE Universal Maritime, Colonial, and Industrial Exhibition 
at Antwerp in 1885 is to cover twenty-two hectares, Space will 
be half the price charged at Amsterdam. 

To the names of the recipients of awards at the late Fisheries 
Exhibition Y needy ublished, has now to be added that of 
Messrs. Hudswell, Clarke, and Co., for their wrought iron pulleys. 

A PAPER “‘ On the Shipping Trade, and on the Rise and Progress 
of — and Steamships, including the Trade of Liverpool,” by 
Mr. W. Blood, has been published by Messrs. E. Smith and Co., of 
Liverpool. 

Tue Paris of the 28th ult. stated that a definitive agreement 
had been arrived at between the Suez Canal Company and the 
British shipowners on terms affording legitimate satisfaction to 
the company’s interests. 

THE Hove Commissioners have adopted a reportrecommending the 

ing of a contract with Messrs. W. Hill and Co. for the con- 
struction of a sea wall, with inclined and timber groynes, for the 
protection of the foreshore, for a sum of £23,946. 

A PRELIMINARY trial trip will take place on Saturday next, 
leaving Temple steamboat pier, of a steamer of very novel 
construction named the Stanley, built for the King of the 
Belgians, for the Association Internationale, for the use of S 
in the interior of Africa. This steamer is of extremely no 
and interesting construction. 

THE second general meeti of the International Soci 
of Electricians was held at Paris on 13th December. Mr. George 
Berger, elected president by a large majority, referred to the great 
loss sustained by science in the death of Sir C. William Siemens 
and deprecated the connection between the scientific members and 
any commercial or financial enterprise. 

THE Jersey Chamber of C has ved to petition the 
States Assembly to construct a graving dock in St. Helier’s har: 
bour. _ It is alleged that through the want of such accommodation 
Jersey vessels have to be removed to other ports for irs, and 
that, as the consequence, all the skilled workmen have com- 
pelled to leave the island to obtain employment elsewhere. 

THE Wellington, New Zealand, Harbour. Board have instructed 
Mr. Napier Bell to prepare a quad with estimates, for 
wharf and dock extensions, and voted to pay for prelimi 
studies. Mr. Napier said his plan would be a general one, whic 
could be carried out in sections according to nents, similar 
to a general plan drawn by Sir John Coode for Melbourne Harbour. 

INTERESTING trials were made last month—December— by the 
telegraph engineers to the German Government in substituting a 
Siemens and Halske dynamo-electric machine for voltaic batteries. 
From the 4th to 7th December inclusive the current was sent 
simultaneously through from fourteen to eighteen lines with 
excellent me Very powerful batteries had before been required. 

A RETURN recently laid before Parliament at Sydney shows that 
the total acreage under timber reserves at the end of 1881 was 
4,003,000} acres; the income received from them amounted to 
£12,326 12s. 10d., of which the sum of £11,292 18s. 10d. came from 
rent, es and timber licenses, and £1033 14s. from ring- 
barking fees. The total cost of forest rangers during the year was 
£12,591 19s. 5d.; the average rent paid from £1 12s. 1d. to £2 per 
square mile. 

On February 14th last an order was made by the New South 
Wales Legislative Assembly for a return of the amounts paid to 
Mr. John Fowler, C.E., for commission, and the same as regards 
other engineers. India and Colonies says the return has 
just been published, and shows that the total amount paid 
for commission to Mr. Fowler was £38,241 3s. 8d. The return, 
however, does not state the period during which Mr. Fowler 
been acting as consulting engineer for the colony. 

THE new journal Woods and Forests describes a very simple 
instrument for measuring the heights of trees and other objects. 
It consists of a board 94in. square covered with lines drawn 

el and at equal distances and at right angles. A plumb bob 
ooen from one corner and a sight hole, parallel with one side, is 
made along one edge. By setting the board 
a pole, so as to look at any selected part of the hole of the tree, 
then setting so as to look at the top, the plumb bob indicates the 
height on the parallel squares. The instrument is called a dendro- 
meter, and is invented by Mr. Kay, forester to the Marquis of Bute. 

THE city authorities of New York are discusssing plans for 
largely increasing the water supply, which has long been 


» which is pivotted on 


under five years of age, the proportion of deaths of this class con- 
tinuing highest in the Lake cities, where it was 40 per cent. 
According to the statistics officially published by the American 
Sanitary Engineer, accidents caused 3°6 per cent.; consumption, 
14°6; croup, 2°5; diarrhceal diseases, 3°0; diphtheria, 3°9; typhoid 
fever, 2°9; rial fever, 1°1 ; scarlet fever, 2°2; pneumonia, 8°1; 
bronchitis, 3°2; measles, 0°7; and whooping cough, 0°7 per cent. of 
all deaths. Diphtheria continues most severe in the e cities, 
in which it causes 6 per cent. of all deaths. 


At the meeting of the Chemical Society on the 20th ult., a pa 
was read on “‘ The Decomposition of Ammonia by Heat,” by- W: 
Ramsay and S. Young. e results obtained may be d up 
as follows :—When ammonia gas is passed through a porcelain tube, 
or an iron tube, or a glass tube, fitted with asbestos cardboard, the 
amount of decomposition at 500 deg. to 520deg. is nearly equal 
and very small. monia, therefore, begins to decompose a little 
below 500deg. In contact with a glass surface the temperature at 
which decomposition begins is much higher: the amount of 
decomposition depends on the rate of of the gas and on the 
nature of the surface. Thus ammonia is completely decomposed 
by passage through a plain iron tube heated to 780 deg. By 

ing ammonia through a glass tube containing iron wire at 
P60 deg.—76 per cent. of the ammonia was decomposed with copper 
wire under similar conditions—only 2 per cent. was decomposed. 
Mr. Warington pointed out the importance of these results in con- 
nection with the now common practice of making soda lime com- 
bustions in iron tubes. 

M. BourDALov, having stated in 1864, in his work, ‘ Nivelle- 
ment Général de la France,” that the average level of the Mediter- 
ranean is by 0°72 metre lower than that of the Atlantic, this 
result was received with some distrust by geodesists. General Tillo 
points out now, in the last issue of the Russian Jzvestia, that this 
conclusion is fully supported by the results of the most accurate 
levellings made in Germany, Austria, Switzerland, and Spain, 
which have been published this year. It appears from a careful 
comparison of the maseueares at Santander and Alicante by 
General Ibanez, that the difference of levels at these two places 
reaches 0°66 metre, and the differences of level at Marseilles and 

pear to be 0°80 metre when compared through 
Alsace and Switzerland; the Comptes Rendus de la Commission 


vid | Permanente de l’Association Géodésique Internationale arrive at 


0°757 metre from the comparison with the Prussian levellings, 
whilst the fifth. volume of the ‘‘ Nivellements der Trigonometri- 
schen Abtheilung der, Landesaufnahme” gives 0°809 vid Alsace, 
and 0°832 vid Switzerland. The difference of levels at Trieste and 
Amsterdam, measured vid Silesia and Bavaria, appears to be 0°59 
metre. Each of these four results—0°72, 0°66, 0°80, and 0°59— 
having a probable error of. 0°1 metre, their accordance is quite 


satisfactory, and we may, Vature says, admit thus that the average 
level of the Mediterranean is in fact lower by 0°7 metre than that 
of the Atlantic, 


cq’ The city is said to require 150,000,000 gallons of 
water daily, but only gets 95,000,000, the maximum which the 
Croton aqueduct can deliver. There is a loss of nearly 5,000,000 
gallons daily in pipe leakage, and another 10,000,000 in waste of 
various kinds; while 25,000,000 gallons daily are used in business 
houses, breweries, factories, &c. The elevated railroads use 1,000,000 
gallons per day ; the shipping, 1,500,000 ; public offices, 2,500,000 ; 
gasworks, &c., 3,000,000; and the hotels, 1,000,000. The Croton 
water rents average about 116,000 dols. per week. 

WATERWORKS are about to be established at the town of 
Wallingford, Berks, a successful commencement having just been 
made in finding a most abundant supply of water. Messrs. Le 
Grand and Sutcliff; of London, have sunk one of their bored tube 
wells 55ft. deep into the’ upper green sand formation. An 
exhaustive trial of the strength of the spring has been made by 
pumping at the rate of 120,000 gallons per twenty-four hours for 
seventy-two consecutive hours, without making any impression 
upon it. Mr. W. A. Ripley, of Bracknell, is the engineer. This 
result is of considerable importance to the district, as by the old 
system of well-sinking a greatly increased outlay would have been 
incurred in sinking cylinders to exclude the impure land springs. 

Dingler’s Journal recently described the explosion ef an 
open kettle. At a factory in Neusalz a large cast iron wash kettle 
was used to hold water, into which melted iron was allowed to 
flow, in a moderate stream, for making iron shot. On October 
23rd, 1882, one of the workmen by mistake allowed the iron to 
flow too rapidly. There was a sudden development of steam, 
which threw out a part of the water, frightening the labourer and 
causing him to drop his ladle, so that about 20 kilogrammes— 
44 Ib.—of melted iron fell at once into the water. There was an 
immediate rapid outburst of steam and a loud explosion, which 
shattered the kettle into fragments, tore up the -work, threw 
the workman nearly 8ft. backwards, and broke his right leg. 
Only very small pieces of the kettle were found where it stood ; 
some of them were thrown to a distance of about 50ft. The facts 
of this explosion have important bearings. . 

At Jonkoping, Sweden, is the oldest and largest match factory 
in the world. It was established 100 years ago, and there are now 
to be seen specimens of the matches used at the beginning of the 

resent century, consisting of big fagots of wood furnished with a 
handle and a tip to dip in a bath of sulphur. The wood from 
which the present kind of matches is made is taken from the 
adjacent forests, which are divided into fifty sections. Every year 
one section is cut and then replanted with young trees. The trees 
are hewn into” pla in the forest and cut into slivers in 
the factory. The boxes are made of the outside: of the. trees. 
The factories are on the banks of lakes which are connected with 
one another by wide canals. Millions of matches are turned out 
each day. The Scientific American says some idea of where they 
all go to may be obtained from the statement that there are at 
least 280,000,000 of matches burned each day in the United States 


or an average of five matches for each person, 
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Tweed River, vid Casino, Lismore, and Byron Bay; from 
Grafton to Inverell, vid Glen Innes; from Grafton to Tenterfield ; 
from Grafton to Tabulam; from Uralla, or Kentucky, to Inverell; 
from Tenterfield to Casino | from Woodburn to Duka | from Trial 
Cobar; from Nyeee to Cobar; from Cobar to Wilcannia; from 
Dubbo to Coonamble ; from Mudgee to Coonamble, to aecommo- 
date, if practicable, the townships of Gulgong, Cobborah, an ; 
Mandooran ; from Dubbo to Werris Creek ; from Dubbo to Forbes: || 
from Werris Creek to Wellington; from Forbes to Young, 
Grenfell ; from Forbes to Wellington ; from Forbes to Wilcannia ; ’ 
from St, Leonard’s to Pierce’s Corner ; from St. Peter’s to Liver- 
ag from Cemetery, near Kiama, to Jervis Bay ; from Perth, 
. W. ree to Rockley ; from Gundagai to Tumut; from 
Bourdo to Robertson, vid Burrawang; from Goulburn be 3rd 
Bredalbane _ to Crookwell | from _ to Braidwood ; 
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2 THE SHOLAPUR WATER SUPPLY WORKS 
MR. C. T. BURKE, A.M.I.C.E., ENGINEER. 
‘4 (For description see page 7.) 


EN WAY PAYA 


Plan of Engine House. Fig.3. Supply and Distributing Pipes 
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THE SHOLAPUR WATER SUPPLY WORKS. z 


THE ENGINEER. 


Pig 


Half elevation. 


From a report by Mr. C. T. Burke, A.M.I.C.E, which has 
recently reached us, “On the Water Supply to the Town of 
Sholdpur,” we gather the following information, which will 
interest many of our readers, though Indian affairs are said, 
incorrectly, we think, to attract very little attention :— 

Sholdpur, the chief town of the Sholdpur district, is situated 
in latitude 17°-40' north, and longitude 75°-57’ east; its distance 
from the sea in a direct line is about 184 miles, and its height 
above “mean sea level,” at the site of the “high-level service 
reservoir,” is 1563ft. The population, according to the latest 
census, that of 1881, consists of 59,437 inhabitants; of this 
number 2537 live outside the limits of the system of water 
supply; the number of permanent residents supplied, therefore, 
rainfall of Sholdpur, ith ly all 

i ho , in common with near! parts of 
the Deccan, is precarious and capricious, as money Be seen from 
the following table, which shows the total fall in each year, as 


to their situation, must have been very impure; but i pe 
cipal supply was derived from what is known as the Si war 
tank, a small reservoir situated close to the Sholdépur Fort. 
This tank afforded at best but an uncertain and unsatisfactory 
supply, as in years of drought it failed altogether; in years of 
small rainfall the water stered is shallow and insufficient, while 
even when the water lasts throughout the year, it becomes quite 
unfit for use before the close of the hot-season. The 
accompaniment. of such a want of water supply—sickness, 
epidemics, and much suffering—were the consequence, a state of 

ings which, we are informed by Mr. Burke’s report, is almost 
wholly changed by the abundant supply made available by the 
completion of the Ekrék tank. 

In 1871 water was let into the principal canal, and from that 
time this work has afforded a plentiful supply of good water. 
Its beneficial effects were more especially felt in 1876, when, but 
for the ample supply available, the inhabitants of this large and 


Years. Total fall, | Monsoon 

Inches, 

1870 .. 31°69 19°31 
1871 .. 14°99 12°85 
1872... 87°61 35°44 
1873. 28°33 23°58 
1874 .. 34°67 31°67 
1875 ., 24°67 22°92 
1876 .. 10°57 - 8°81 
1877 .. 36°28 82°56 
1878: 69°37 06°77 
1879 .. 23°03 19°54 
1880": 96-23 34°76 
28°98 


Again rage total fall in the period extending 
from 1862 to 1871 was only 20°55in.,.which, when compared 
with the falls in the succeeding years, tends to show that the 
large sheet of water of the Ekrak tank—see the map, p. 6— 
the area of which at “full supply level” is about seven square 
miles, exercises a pli ti and. beneficial influence in in- 


with this point, it is interesting to com the abnormally large 
fall which occurred at SholApur in 878, with the 


Distance and 
Towns. ion from | Rainfall. 
Sholépur. 

Miles, Inches. 

Sholépur 69°37 
Madha .. 82 N.W. 29°81 
Bairsi 40 | N.N.W. 84°77 
Karmila 64 N.W. 85°01 
- Previous to the construction of the tank the inhabi- 


tants of the town of Sholdpur obtained an unwholesome 
precarious supply, partly wells, the water of which, owi 


pop town would, without doubt, have experienced the dire 
effects of a water famine. In 1872 Mr. C. T. Burke, B.E., was 
appointed to act as executive engineer at Sholdpur, and, in com- 
pliance with an application from the municipality, prepared an 
approximate estimate, descriptions, &c., of a scheme, and 
attended at a general meeting of the commissioners, at which 
Mr. T. Bosanquet, C.S., collector of Sholdpur, presided. At 
this meeting, after much discussion, it was formally decided, by 
a very majority, that the municipality were not in a posi- 
tion to undertake the work. In 1876 the question was again 
raised, and the municipality sanctioned Rs. 960 for the prepara- 
tion of complete plans and estimates; but, owing to the occur- 
rence of the great famine of 1876-77, when it was found neces- 
sary to employ all the available establishment upon relief works, 
it was impossible to undertake the investigation, which was 
therefore deferred until 1878, when Mr. Burke prepared and 
submitted a complete and final report, accompanied by detailed 
plans and estimates. Three distinct schemes were carefully 
considered by which the requisite supply might be obtained :— 
(1) By the construction of a tank on the Shelgi ndla, 
(2) By taking the water direct from the Ekrak tank and raising 
it to the height necessary to command the town, &c., by utilising 
the power generated at the site of the outlet works of the 
Ekr&k low level canal. (3) By taking the water from a site 
in the fifth mile of the Ekraék low level canal, and raising it to 
the requisite height by steam-power. Sample A was taken from 
the mouth of the Ekrak low level canal, and sample B from the 
Ye = of the canal at the site from which the supply is now 
wn. off :— 


A. B. 
Total solid grains per gallon .. .. .. .. .. 1400 .. 10°85 
Albumenoid O84 .. O88 


The sediments in sample A consisted of vegetable débrie and 


;| paramina, and in sample B vegetable débris and diatoms. The 


analysis shows that the water is sufficiently free from impuri- 
ties, in both cases, to admit of its being used for all domestic 
purposes without the intervention of filtration. The total 
amount of solid matter present is so small that no objection can 
be taken to the water on the score of the presence of mineral 
impurities, 

he ammonia results are, however, enough to frighten Dr. 
Frankland to death. Mr. Burke thinks they “are only just 
within the limits usually laid down as admissable in potable 
water.” It will necessary to take every precau- 
tion to conserve, strictly and carefully, the area of land draining 
into the canal, Fortunately this, he says, can be effected with 
little trouble and at small , as the land lying between 
the tank and the Shelgi river is at present free from all noxious 
influences. If at any time it be found desirable 
to filter the water, filtering beds can be very simply and inex- 
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pensively arranged in the settling tank. Mr. Burke's report, 
with complete detailed plans and estimates, was submitted to 
Mr. J. H. E. Hart, M. Inst. C.E., chief engineer for irrigation, 
who, in forwarding them for consideration to the municipality 
of Sholépur, remarked as follows :—“The first project is im- 
practicable, and may be discarded, and of the two remaining, I 
prefer the latter, the cost of which is Rs, 1,93,894, against 


usual | Rs. 2,95,292, thus showing an economy of Rs. 1,01,398. I also 


accept Mr. Burke’s designs and calculations, and forward them 
with approval.” At a general meeting of the municipality, held 
at Sholdpur on the 29th October, 1878, it was decided to adopt 
Mr. Burke’s project, scheme No. 3. It was further decided ata 
general meeting subsequently held that the execution of the 
works should be entrusted to the irrigation branch of the Public 
Works De ent. The money was readily obtained and 
placed to the credit of the Public Works Department, and the 
works were commenced on the 6th November, 1878. In pre- 
paring this scheme it was assumed that it would be necessary to 
provide for a daily supply of 50,666 persons, the population 
estimated according to a return corrected up to 1872; and 
assuming a daily allowance of 5 gallons per head, the minimum 
total daily demand was estimated at 253,330 gallons. The qucse 
tion of the requisite daily allowance per head received special 
attention, and it was decided that 5 gallons would be sufficient, 
as the wells.and small tanks in and about the town would still 
be available for washing purposes. The actual quantity of water 
consumed admits of simple and accurate measurements, and the 
quantities shown in the following table may be relied upon as 
representing the correct daily and monthly consumption in 
1881 :— 


~ {Mean maxi- Average 
Rainfall] mum tem- | Consttmp- (daily con- 
Months, in each |perature in| ineach sumption 
month.| shade in | month. | in each qi rt 
| each month. month. | ~ 
|. 
In. cts. Galions. 
May 9,071,445 292,627 5-14 
96°10 7,857,519 261,917 4°60 
July (2 90°80 8,014,982 258,548 4°54 
August .. awit @& 89°50 7,946,175 256,828 4°50 
Septem| al 4 40] 8780 7,562,982 | 252,099 | 4-43 
October.. .. 84] 90°50 $8,028,292 | 258,977 | 4°55 
November .. ...2 17 84°20 7,037,456 234,582 412 
December .. ..| — 83-90 7,492,055 | 241,679 | 4°25 
Mean average... 7,876,868 | 257,096 | 4°52 


The water is taken from the low-level canal leading from the 
EkrGk tank, in which the suj ply is practically unlimited. This 
tank, one of the largest of its class undertaken by the Govern- 
ment, is situated about four miles due north of the town of 
Sholdpur. The accompanying map illustrates the relative posi- 
tions of the tank and canals, the town, &c. The Ekrak project 
was suggested, and preliminary surveys were made in 1863 by 
Major-General Fife, R.E., and complete plans and estimates were 
submitted to, and sanctioned by the Government of India in 
1866. The works were commenced in December, 1866, and the 
dam was closed across the river in December, 1869; water was 
admitted to the low level canal for irrigation in September, 1871. 
The tank is formed by an earthen dam thrown across the 
Adhila, a tributary of the Sina river; this dam is 7000ft. in 
length, and -has a maximum height of 76ft. Thesurface area of 
the tank, when full, is about seven square miles, the maximum 
depth of water is 59ft., and the available capacity above the sill 
of the low-level canal is 3310 millions of cubic feet. Owing to 
the failure of rain the tank received, practically, no replenish- 
ment from October, 1875, to June, 1877, a period of almost un- 
precedented drought; in this interval the water surface gradu- 
ally fell, and reached a minimum level on the 9th June, when it 
stood at 16°25ft, above the sill of the outlet sluice leading to the 
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well as the monsoon fall, from June to October inclusive, for a a : 
period of eleven years. The average total fall is 31°58in., and 
the average monsoon fall is 28°93in. It will be observed that ; 
there is a great difference in the fall of rain in one year as com- sf 
pared with another, as well as in consecutive years. In 1876 the 2 
amount gauged was only 10°57, while in 1878 nearly seven times 
as much was registered. In two years the fall gauged was con- : 
siderably less than half the mean average, and in five years was 
below this 
creasing the rai in its immediate vicinity. In connection “ 
this district, as shown in the annexed table marginal abstract 
it will be noticed that the fall gauged at Sholdépur is nearly 
twice that registered at any other station in the district :— I 
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low-level canal. This is the lowest level to which the water has 
subsided since the first filling of the tank in the rains of 1870. 
The available storage capacity at this level-is 573 millions of 
cubic feet, or 3570 millions of gallons, and as the rate of con- 
sumption of water supplied to the town of Sholdpur in a year— 
vide data given in par. 10—is less than 100 millions of gallons, 
it is not too much to say that the available supply is practically 
unlimited. The Ekrék tank full supply level is 1521°6ft. above 
height in feet above mean sea level at Bombay. 

The works as constructed under Mr. Burke are described as 
follows :—The settling tank is situated close to the Ekrak low 
level canal, from which it is sypplied, the water being drawn 
off through an iron pipe 9in. in diameter, fitted with a sluice 
valve, by means of -which: the supply is regulated. A meter, 
Siemens’ patent, is fixed upon this pipe, by which the flow into 
the settling tank can be accurately measured. The tank is 
square in plan and has a length and breadth of 146ft. at the 
floor level, and 148°00ft. at top. The total depth of water is 
10°-40ft., and that available is 9°60ft.; the difference being 
allowed for the accumulation of silt deposits. The available 
capacity is equal -to-1,292,705 gallons, or about 5°10 days of the 
estimated supply. The nature of the material at the site of 
this tank, and through which it has been excavated, consists of 
muram soft and hard, overlying boulders and soft rock. The 
sides are protected by retaining walls, upon which a parapet is 
constructed around the tank; the walls are faced with coursed, 
the backing being of uncoursed rubble masoury. 
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hard muram, upon which, allowing an offset of 1ft. on all sides, 
the superstructure is raised. The dimensions of the ashlar 
masonry are 1lft. 6in. by 5ft. by 3ft., constructed in courses 
each 12in. in thickness; the lower course consists wholly of 
through stones, the second of smaller stones, breaking joint 
with those of the lower course, and the third or upper course of 
Shahabad stones, the course being made up of five stones all 
laid as headers. The stones are chisel-dressed throughout, and 
the joints in the masonry are nowhere less then jin. in thick- 
ness. The surface of the masonry being dressed to a true leyel, 
the iron bed-plates are set thereon, and are firmly bolted by 
means of six bolts 14in. diameter, passing through the masonry 
to the lowest course, to which they are made fast by means of 
pins passing through the bolts, washers being placed between 
the pins and the stones. The manufacturers have fixed forty 
strokes, or 120ft. per minute, as the limit of piston speed to 
which the pumps should be worked, but less than that is suffi- 
cient to do the required work, as may be seen from the follow- 
ing calculations of the capacity of the pumps. It may be 
remarked that the analy of the pumps, unlike that of the 
steam cylinder, is independent of the height to which the water 


is to be raised 
Let Q = number of gallons 
to be raised per 
200,000 _ aaa. 
minute = 10x60 = 333°3 gallons. 


» L = length of stroke in feet = 3ft. 

» N = number of strokes per minute. 

»» D = diameter of pump in inches = 10in. 
Q _ 07854 xl x 6°25 


N 144 
» 
Q 
~ 003409 


=33 strokes nearly 
which is the rate of piston speed at which the municipality have 
been instructed to work the pumps. The following statement 
affords information ing the results derived from observa- 
tions on actual working of the pumps from April to December, 
1881 : 


| Average | Average lau | 
number of pressure aantity of 


4 10x40 


A layer of concrete, having a minimum thickness of 6in., has 
been laid to form the floor, in which shallow wide surface drains 
shave been constructed to facilitate the cleaning of the tank. A 
scouring pipe, 9in. in diameter, fitted with a sluice valve, is fixed 
with its centre line at the floor level, to admit of the tank being 
scoured out when n Two suction or supply pipes, each 
8in. in diameter, fitted with strainers, are fixed in the tank, and 
are connected with the pipes leading to the pumps. An 
enamelled iron gauge, graduated into feet and tenths, is fixed to 
the face of the retaining wall, by means of which the rise and 
fall in the tank is accurately ascertained. 

The arrangements, construction, and detailed dimensions of 
the engine-house are shown in Figs. 2 and 3. It consists of 
three rooms having the following dimensions :—Pump-room, 
30ft. by 18ft.; boiler-room, 40ft. 3in. by 25ft.; store-room, 18ft. 
by 8ft. 9in.; height of rooms from floor to ceiling, 16ft. The 
foundations of concrete are laid upon muram ; the super- 
structure is formed of rubble masonry, the stones being squared, 
and laid in 6in. courses; the arches and parapet are of brick- 
work ; the string course, cornice, key-stones of arches, and the 
door steps are of ashlar masonry. The rooms inside are 
plastered and coloured white. The floors throughout are formed 
of Shahabad flags laid upon a 3in. layer of concrete. The roof 
is fire-proof, and consists of brick arches resting upon and 
springing from rolled iron-plate beams; the haunches of the 
arches are filled in with concrete, by means of which the whole 
is brought to a nearly level surface. The chimney has a total 
height of 52ft. 9in. from the surface of the ground. The con- 
crete foundations, 6}ft. in depth, of the chimney are laid upon 
rock, which was carefully levelled and prepared; the super- 
structure for a height of 18}ft. is of block-in-course masonry, 
lined, for 15ft. in height, with fire-brick 44in. in thickness, set 
in fireclay ; upon this the chimney is raised, octagonal in cross 
section, of ordinary brickwork, having three bands of fire-brick 
placed at equal intervals; the height of the brickwork is 
32ft. 5in., which is surmounted with a coping of ashlar work— 
see Fig. 2. A lightning conductor of copper tube, of lin. inter- 
nal diameter, is fixed to the chimney by means of copper hold- 
fasts; the forked end is laid in the ground, and is carried down 
to a water-bearing stratum. A bungalow has been constructed 
close to the engine-house for the use of the engineer in charge 
of the pumps and machinery. This bungalow copsists of two 
rooms and a verandah. A fuel shed has been provided, and is 
situated at a convenient distance from the engine-house; the 
internal dimensions are 56ft. by 18ft., the height from floor to 
the eave of roof being 10ft. The superstructure is of rubble 
masonry, raised on concrete foundations; the roof is of corru- 
gated iron, being bent to a segmental arch-shape, and tied with 
wrought iron rods—see Fig. 5—does not require trusses. 

The pumping machinery provided consists of two pumps 
manufactured by Messrs. Tangye Brothers and Holman, of Lon- 
don, and are of the kind known as the “Special steam pump.” 
When worked separately each pump is ‘capable of raising 200,000 
gallons in ten hours, or when combined 400,000 in ten hours, 
and delivering into the “ high level service reservoir,” at an ele- 
vation of 160ft.—including head due to friction in pipes— 
through a line of piping 10in. in diameter, and about 8500ft. in 
length. Each steam pump has a steam cylinder 18in. and a 
water cylinder 10in. in diameter, both having a stroke of 36in. 
The water cylinder is lined with brass. Cast iron air 
vessels about ten times the capacity of the barrels of the pump 
are fixed, one on the supply, and the other on the delivery main, 
to -equalise. the flow of water. They are provided with air 
pumps, pipes, and relief valves, The pumps are set upon a 
superstructure of ashlar masonry resting on concrete founda- 


tions; these latter are 6ft, 9in, in depth and are founded upon 


water 

Months. a of | pumped in | Fuel consumed. 

| minute. | boiler. each month. 
| No Ib. Gallons. Tons ewt. qr. Ib. 
April .. 37 48 6,625,127 | 57 3 O 6 
May .. 38 47 9,071,445 80 3 2 1 
June .. 38 46 7,857,519 |87 0 O 10 
July .. 38 47 8,014,982 5 0 2 
August | 7,906,175 |87 8 S$ 2 
September 39 | 48 | 7,562,982 | 83 4 1 + 
October 39 | 48 8,028,292 | 77 i ae 
November 39 49 | 7,037,456 | 69 3 3 0 
December 39 49 {| 7,492,055 | 78 We 


In the original estimate it was estimated that 100,000 gallons 
would be raised per ton of fuel consumed, which is practically 
correct, as may be deduced from the results collated in the 
above statement, thus— 

The maximum quantity of water raised per 
ton of fuel consumed 


so oe 125608 gallons. 
The av quantity of water raised per ton 


of fuel consum: 
The minimum quantity of water raised per 


The fuel used consists of the wood of the bibul tree-—acacia 
arabica—which being purchased in its green state is not always, 
when used, as dry as it ought to be; and this accounts for a 
greater quantity being used, proportionately to the useful work 
done, in some months, as compared with others. The boilers, 
two in number, are of the Cornish type, having six Galloway 
tubes in the flue. Each boiler is 28ft. in length, and 5ft. lin. in 
diameter, and a steam dome 3ft. in height, and 2ft. 4in. in dia- 
meter ; six Galloway tubes are fixed in the flue; each boiler is 
eee with a fire-box of sufficient size to admit of wood fuel 


The site selected for the low-level service reservoir is situated 
close to the town gateway, locally known as the “Bijapur gate,” 
and is about 5800ft. distant from the engine or pump house. 
It is designed to supply the town, with the exception of the 
Sakhar-peit and the suburbs, which are supplied from the high- 
level reservoir. The general design and dimension are given in 
Fig. 6. The reservoir is circular in plan, having arched radial 
walls which support the roof, the thrust of the arches being 
taken by buttresses, which generally strengthen the external 
wall. The principal dimensions are as follows :— 


Diameter internal at floorlevel .. .. .. .. .. = S2ft. 
= concrete wall.. .. = S4ft. 
” fullsupply level .. .. = 85dft. 
Height of floor above floor of settling tank = 58}ft. 


that available is 68,711 cubic feet, or 429,133 gallons, which is 
equivalent to 1°69 days of the estimated daily demand, The 


whole site of the reservoir was excavated through soil and 
muram to rock; fissures in the latter were scraped out, at least 
2ft. in depth, and filled or grouted with liquid Portland cement 
mortar. The floor and foundations of the main wall, &.—see 
Fig. 6—are formed of concrete, which is composed of :— : 


Lime, freshly burnt and ground .. = one part. 

Broken stone, l}in. ga 06 = three ,, 


The lime and sand were first mixed into mortar in the usua 
manner, and then thoroughly incorporated with the broken 
stone. The concrete was carried up in 6in. layers, The external 
main wall is of the section shown in the sketch. The height is 
10ft., the top thickness 2ft. 6in., and that at bottom 6ft.; the 
inner face has a batter of 1 in 12, and the external surface is 
formed with a curve of 17ft. radius. The front part of the 
external shell is of coursed rubble masonry, the stones being 
squared and laid in 6in. courses; the remainder of the section 
being constructed of uncoursed rubble masonry. In the execu- 
tion of the work great care was taken to preserve break joint, 
horizontally or vertically, throughout the section, The results 
have been most satisfactory, as, neither in this nor the high- 
level reservoir, has there been any leakage whatever. The 
superstructure is finished off with a cornice of ashlar masonry, 
of the section and form shown in the sketch. The radial walls, 
eight in number—Fig, 6—are each 2ft. 6in. in thickness ; each 
wall has three arches of respectively 12ft., 11ft. 9in., and 
11ft. 6in. span, the rise being 3ft. The first arch springs from 
the centre pier at a height of 12ft. above floor level; the second 
from a height of 10ft. 6in., and the third from the external wall 
at 9ft. above floor level. The centre pier has a diameter of 10ft. 
at the base, and decreases on all sides towards the top, with a 
batter of 1 in 12, The other piers, of which there are sixteen, 
two in each radial wall, measure 3ft. 6in, by 2ft. 6in. at the 
base, and have a batter on the sides of 1 in 12, The radial 
walls are finished off to the curve of the roof. The roof—Fig. 6 
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—consists of corrugated iron sheets supported upon iron beams 
of T and channel section. These beams rests upon the radial 
walls, and are bolted thereto; they are arranged at distances of 
7ft. 6in. from centre to centre. The corrugated iron sheets are 
of galvanised iron, of 20 B.W. gauge, and are laid with laps of 
6in. at the ends and two corrugations at the sides. The sheets 
are first rivetted together and then laid upon the purlins, and 
fixed by bolts; the junctions and laps are of galvanised iron 
20ft. gauge, having laps of lft. on each side, Ventilation has 
been amply provided for by constructing the roof near the apex 
15in. higher than the main roof; the intermediate open space is 
protected by a netting of wire of }in. mesh, which effectually 
prevents birds, &c., from entering the reservoir. The rain water 
falling on the roof is carried off in a Qin. semicircular gutter, 
constructed on the top of and around the external wall—Fig. 8 
—and is discharged through a 4in. down pipe into the road-side 
drains. All ironwork was first oiled and then received three 
coats of paint, the last being given after all other work had been 
completed ; the finishing coat for all external ironwork is French 
grey picked out with black. The arrangement and details of 
the supply and distributing pipes, where they join the reservoir, 
are shown in Fig. 9. The supply pipe is 10in. in diameter, and 

i into a small chamber from which the water passes 


over a weir into a second chamber, and escapes through a small 


opening into the reservoir. 

The scouriug and overflow pipes are illustrated in Fig. 10, 
which shows the arrangements and all details. Sluice valves are 
fixed on the distribution and scouring pipes as shown. The 
“high-level” reservoir is precisely similar in design, arrange- 
ment, and details to that described under “low-level reservoir,” 
but is larger, having a diameter at the floor level of 95ft., and a 
total capacity of 96,399 cubic feet; that available being 88,193 
cubic feet, or 549,442 gallons, which is equivalent to 2°17 days of 
the estimated daily demand. This reservoir is not roofed, and 
as it is situated on the highest ground in Sholdpur, away from 
all contaminating influences, it is thought that a roof may not 
be necessary ; further, as the water is constantly being changed, 
it cannot, to any extent, be injuriously affected by exposure to 
the air. Arrangements have, however, made for a roof 
being readily erected should it be found necessary. This reser- 
voir is distant about 8125ft. from the engine or pump-house. 
The main has a clear internal diameter of 10in., and is laid in 
one continuous line from the engine or pump-house to the 
northern gateway of the city, known locally as the Tuljdpur 
gate; thence it is laid along the main street to the southern or 
Bijdpur gate, and from there along the public road to the high- 
level service reservoir. Close to the Bijdpur gateway a branch 
is taken to the low-level service reservoir. 

In calculating the dimensions of this main, it was assumed 
that the whole day’s estimated demand, or 253,330 gallons, 
would be passed through in ten hours, that is, the ordinary 
maximum discharge would be 1°125 cubic feet per second. A 
pipe of 8in. diameter would disc! this quantity with a velo- 
city of 3°28ft. per second, to which, adding lin. to allow for 
vehebtion of section by incrustation, &c., it was decided to use 
a main of 9in, diameter. Subsequently the diameter was in- 
creased to 10in,, and through this the average daily demand is 
discharged with a velocity of slightly less than 3ft. per second. 
The pipes are 0°562in. thiek, 9ft. 4in, over all, 4in, depth of 
en oot 5ewt, O gr, 161b,, a deviation of 3 per cent, being 
permitted, 

All pipes and specia castings were proved by hydrostatic 
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pressure to a pressure equal to a column of water 600ft. high. 
The pipes were-then tested on being landed in Bombay, and 
2°36 per cent. failed. It may be here stated, that since these 
works were brought into operation, there has only been a failure 
in one of the pipes forming the main, that is, 0°1 per cent. of 
the total number laid. Of the total number of joints, two 
failed, that is, 0°l per cent. of those made. The minimum 
cover, that is, depth of soil above the pipes in the trenches, was 
fixed at 24ft. The socket joints were formed as follows :—(1) 
At least one complete lap of clean white hempen spun yarn was 
forced to the bottom of the socket; (2) several laps of tarred 
hempen yarn were then coiled and tightly driven so as to leave 
a space of 24in. clear for the lead; (3) this space being, well 
dried was filled at one running with leal—melted from the pig 
—flush with the outside of the joint, which was then “set up” 
at least three times and the lead fringe cut off. Air valves are 
placed along the line of pipes, and close to the northern gate, at 
about 3000ft. from the engine-house, a reflux valve has been 
fixed. “Dead ends” are avoided as far as practicable so as to 
allow a free flow of water in the pipes. The lengths and dia- 
meters of the pipes laid are as follows :—Of 6in. pipes 10,530ft. ; 
of din., 9969ft.; of 3in., 12,737ft. Since the works were brought 
into operation in March, 1881, the following have been the 
numbers of failures of pipes :— 


Number of Percentage on Number Percentage 
of | failures of total number on total 
pipes. laid. in joints, made. 
6in. 2 | 01 2 | 01 
4in. 4 08 4 03 
Sin. 3 0-2 3 0-2 


Water is delivered throughout the town, &c., by means of 
stand and pipe posts fitted with suitable taps. The stand posts 
and masonry platforms are of the design shown in Fig. 12. The 
stand posts are fitted with Lambert’s patent push cocks, of a 
size and pattern specially designed and made for these works— 
see Fig. 12. During the progress of the works the municipality 
made an application requesting that extra stand and pipe posts 
should be provided, as well as some additional lines of distri- 
buting pipes in parts of the town not arranged for in the original 
estimate, so as to afford increased facilities for delivering water 
totheinhabitants. Anestimateof the probablecost was Rs. 24,905. 
This increased the original estimate of Rs. 193,894 to Rs. 218,799. 
The following statement shows the actual cost of the works 
under each sub-head :— 


Items. - | Amount. 
& 
speck steam pimps 17,940 5 6 
Low-level service reservoir .. .. .. .. 15,728 8 10 
Total, works .. .. .. .. | 1,87,071 0 2 
Tools and plant.. .. .. .. 1,818 12 11 
Public works establishment. . | 28,293 13 0 
Grand total. | 217,183 10 1 


Thus the total cost amounted to Rs. 217,184, showing a saving 
of Rs. 1615 on the amount of the estimate. The following 
shows the cost, assuming a maximum supply of 5 gallons per 
head per day :— 


Po - supply at Nature o' supply of 5 gal-| 
tion. supply, |Tetal Cost. tons per head) Remarks. 
per head. | per day. 
| 
Gallons. Rs. Rs. a. p. 


56,900 284,500 Constant.| 217,181 3 13 #1 


A daily average of 5 gallons per head was exceeded in one month only, 


THE BOARD OF TRADE AND MERCHANT 
SHIPPING. 
Tue following memorandum on load-line for merchant 


ships has been issued by the Marine Department of the 
Board of Trade :— 


From the time of the appointment of the Unseaworthy Ships 
Commission to the present time, the question of overloading has 
been prominent, and has e' the constant attention of the 
Board of Trade. When Parliament thought fit to invest the 
Board of Trade and its officers with the power of detaining un- 
seaworthy ships, it became their duty to detain ships which 
appeared to them to be dangerously overladen. In doing this, it 
was desirable, if possible, to act on certain principles, and it has 
been the constant endeavour of the Board to arrive at such prin- 
ciples, and to procure the co-operation of the shipping interest in 


so doing. 

In 1875 they invited the Committee of Lloyd’s Register, which 
so largely represents the shipping interest, and the Committee of 
the Liverpool Underwriters’ Weebiey, toappoint a committee, con- 
sisting of representatives of the two registries and of the Board of 
Trade, to consider the question of load-line. That committee, 
after holding several meetings, broke up, because the representatives 
of Lloyd’s Registry could not agree with the Liverpool reprsentatives 
upon the el ts of the tion to be discussed. In the meantime, 
it was necessary for the Board of Trade to act, and as their officers 
required instructions, a certain set of tables of freeboard were 

repared, which have been the subject of much misapprehension. 
ey were not, as has ti been supposed, hard-and-fast 
rules, nor were they prepared or used as final decisions of the 
rd. They were not in the first instance even promulgated or 
published, but were given to the staff of the Board as tentative 
rules, and as points of departure, in the application of which to 
particular cases the officers of the Board were desired to use their 
own judgment. But the difficulty which is inseparable from the 
exercise of a discretionary power, and which has been experi- 
enced by the Board of e in many other similar cases, 
soon arose. Complaints were made of the discretionary 
wers of the Board’s officers, and shipowners expressed their 
esire, not only to know what were the principles on which 
these officers acted, but to have those principles made definite in 
their application, so that they might be able to know before 
loading whether their ships would be detained or not. This desire 
appeared to the Board reasonable, and although the difficulties of 
sore fixed rules of freeboard remained as great as before, the 
rd did their utmost to comply by issuing to the trade the tables 
above referred to. But in thus complying with the desire of the 
trade, the Board did not issue these tables as final conclusions; on 


the contrary, they expressly invited that criticism which nas been 
so abundantly given. 

A further step in the same direction has been taken by the Com- 
mittee of Lloyd’s Register, in issuing a set of tables prepared by 
their own officers. These tables also were issued as tentative, and 
not as hard-and-fast rules; and although, as might be expected in 
rules issued by a body which largely represents the shipping 
interest, they have been less hostilely criticised by members of that 
interest than the rules of the Board of Trade, they have not met 
with universal approval. Under these circumstances, it appears 
to the Board of Trade that it is time to take a further step, and 
they propose to appoint another departmental committee to 
con this subject. In doing this, it is scarcely necessary to 
insist on the difficulties of the question, or on the various points 
which will have to be taken into consideration. But it may be 
useful to advert shortly to one or two points of importance. 

So long ago as 1870 a report of the Council of the Institution of 
Naval Architects was presented to Parliament, containing a strong 
recommendation that a certain minimum freeboard should be 
required ; what that freeboard would be is shown by the following 
paragraphs of that report :—- 

Extract frm Purliamentary Paper, 157-1870, referred to 
above.—* * * * * “There is a minimum height of. free- 
board which cannot be safely reduced in sea-going ships of ordinary 
fitment, and it is desirable to fix this minimum height. Freeboard 
should be understood to be the vertical height of the upper surface 
of the upper deck—not spar deck—at the side, amidships, above 
the load-water line. The proportion of freeboard chest increase 
with the length. One-eighth of the beam is a minimum freeboard 
for ordinary sea-going ships of not more than five breadths to the 
length, and 7, of the beam should further be added to the free- 
board for each additional breadth in the length of the ship this 
would give:—For a ship of 32ft. beam and 160ft. long, 4ft. 
freeboard; for a ——_ of 192ft., 5ft. freeboard; for a length 
of 224ft., 4ft. freeboard; for a length of 256ft., 7ft. free- 
board, the beam remaining the same, but, as the addition 
of a spar deck on long vessels may be considered an equi- 
valent or substitute for the increased freeboard required 
for extra length, a complete spar deck would leave the 
freeboard of these extra lengths at the original height of 4ft. 
It is not considered desirable to offer any recommendations 
with regard to poops and forecastles. It must depend entirely 
upon the professional judgment of the designs of a ship, 
whether looking to her proportions, form, and purpose, the addi. 
tions of poop and forecastle are expedient and safe. In general, 
where poops and f tles are adopted, they should be closed and 
seaworthy, but their weight may be inexpedient in long fine 
ships, and there are cases where a light topgallant forecastle, i.c., 
an open forecastle raised above the level of the upper deck, may 
be useful in keeping heavy seas out of the ship. In general, spar- 
decks in long ships are preferable to poop and forecastle, and no 
diminution of freeboard should be allowed for a poop or forecastle.” 

The above passage is important, since it shows what is the free- 
board which a few years since an important scientific body con- 
sidered necessary for safety. That freeboard starts with 4ft. asa 
minimum freeboard for ordi merchant ships, and in spar-decked 
~_ would require the whole height of the space between the main 
deck and the spar deck to be added to the minimum of 4ft. The 
freeboards, d d then y by this body, are so greatly in 
excess of the present practice of shipowners, or of —s that 
has ever been pee Al of them, as to show either that the Institute 
of Naval Architects at the time they made their report was 
altogether at variance with the practice of the trade, or that 
the freeboard in actual use has greatly diminished in the course of 
the few years during which the question has been under 
discussion. In either event, the difference above referred 
illustrates the difficulty of the subject. It must ber bered 


the heat transmitted into the work of expulsion of the exhaust 
steam by its own pressure at the end of the stroke of the piston. 
This heat reappears in the condenser—and likewise in the receiver 
of a compound engine whose large cylinder is fitted with a cut-off 
valve—when the inrushing steam comes to a state of rest; the 
live motion communicated to this steam in the cylinder, at the 
expense of heat, reproducing the same quantity of heat when 
extinguished in the condenser—or receiver. But as regards the 
cylinder, such heat is lost, and pes detecti e indicator. 

Futhermore, there is a condensation of steam in the cylinder 
when the steam is used expansively, owing to the expansion, per se, 
and is due only to the transmutation of heat into interior work 
on the steam molecules, this transmutation being independent of 
any mechanical work done on the piston. The heat thus disap- 
pearing is not ble by the indicator. : 

The water of condensation due to the transmutation of heat into 
work when expanding steam is employed as the heat carrier, be 
that work of what nature, it may, internal or external, is not 
deposited upon the surface of the metal of the cylinder, but 
remains suspended in the steam and perfectly diff throughout 
the mass in the form of infinitesimal particles which give a cloudy 
or fog-like appearance to the expanded steam, whereas non-ex- 
panded steam, when employed as the heat carrier in doing work, 
remains transparent, no such water of condensation being present 
in it. The time of making a stroke of the piston is so short, and 
the watery icles of condensation are so excessively small and 
so intimately mixed with the very much greater mass of steam, 
that both are swept into the condenser together before any separa- 
tion by gravity can take place. 

The water of condensation due to the ing temperature of 
the metal of the cylinder during a double stroke of its piston, and 
composing by far the greater portion of the cylinder condensation, 
is mainly deposited previous to the closing of the cut-off valve, 
and is spread uniformly in the form of dew over the inner 
surfaces of the cylinder and its steam passages, whence it is re- 
vaporised ly during the expansion portion of the stroke of the 
piston, and the remainder during the exhaust stroke, so that when 
the cylinder again takes steam these surfaces are dry and compara- 
tively cool. Thus the cylinder acts alternately as a condenser and 
a boiler, but the re-evaporated steam so obtained in the cylinder 
gar but little dynamic effort in comparison to its heat cost. 

t is used upon the piston almost without expansion, and its entire 
effect from the point of the stroke of the piston at which the 
re-evaporation takes place, back to the valve face, is lost. Of all 
the components of loss in a steam engine, this cylinder condensation 
is the greatest, and the economic advantages of steam jacketing 
and steam superheating are derivable directly from its prevention. 
As regards the enormous influence on the ic production of 
the power exercised by the metal of which the cylinder is made, an 
answer may here be properly given to the questions: How duri 
the exceedingly short time required for a double stroke of the 
piston, even in the case of the slowest working engine, can the 
transfer of so much heat be effected, first from the steam to the 
metal of the cylinder, whereby a considerable portion of the 
former is condensed and then from the metal of the cylinder to 
the water of condensation; whereby the whole of the latter is 
re-vaporised, as is experimentally shown to be the fact? Indeed, 
does not the exceeding brevity of the time in which these effects 
are ee to be produced furnish a sufficient negative to the 
possibility of such energetic action by the metal of the cylinder ? 

The answer is, that the weight of metal composing the cylinder 
is so much greater than the weight of steam or of water within it 
per single stroke of piston, and the extent of interior cylinder 
surface e in connection therewith is so large comparatively 
that no difficulty need be experienced in accepting the fact of the 
rapidity with which the heat is transferred, notwithstanding that 


that this question cannot be regarded from a shipowner’s point of 
view alone. If the interest of the shipowner in bringing home his 
ship safe were in all cases such as to make that his first object, no 
legislation and no rules would be necessary. But, under the 
present state of the law, this is not the case; and the interest of 
the public, and of the men whose lives are at risk, will be sacri- 
ficed, unless the rules are such as to compel the reckless and 
ignorant to do that which they would not otherwisedo. Any rules 
which are founded on the experience of the inferior class of ship- 
owners will be an evil, and will lower instead of raising the 
standard. 

In the case under consideration, this primary difficulty is much 
increased by the number of Map wn data which have to be taken 
into consideration. Thus the dangers from overloading may be 
stated to include the following, viz.:—({1) The decks may be swept 
> the sea and the crew washed off ; (2) the sea may pour on to 
the deck faster than the ae will relieve it, por get into the 
ship through hatchways or other insufficiently protected openings. 
(3) the ship may be so heavy that a very slight addition to her 


the specific heat of iron at the ordinary temperatures of working 
cylinders is about 0°115, while that of water at the same tempera- 
tures is about 1°015. The heat conductibility of iron is about 
forty times greater than that of water, and its density about 7°2 
times greater. 

Taking for illustration the case of a small cylinder in which the 
maximum weight of feed-water per hour was vaporised in the boiler, 
the weight of steam entering the cylinder per single stroke of 
piston was only 0°12825lb. The interior surface of the cylinder 
was 1200 square inches, and the weight of cast iron in direct 
connection therewith was about 2201b.; consequently, not only 
did the weight of iron exceed the weight of steam 1716 times, but 
the latter if reduced to water and spread evenly over the former 
would form a coating only 0°0031in. thick. So far from there being 
any difficulty in conceiving that a considerable percentage of this 
weight of steam could be condensed to water by the metal of the 
cylinder having a disposable cooling power represented by its 
weight, its specific heat, and the difference of temperature in the 
cylinder during a double stroke of its piston acting through the 

atively large extent of surface within the cylinder, the real 


weight may sink her; (4) the ship may be deficient in stability; (5) 
the ship may be too weak in construction to bear the strain of 
heavy cargo. 

The dangers above referred to vary according to many varying 
causes besides the mere depth of the ship in the water. All the 
following are different factors which have to be taken into con- 
sideration:—(1) General form and size of ship; (2) form of the 
ship below water; (3) form and construction of deck; (4) strength 
of the hull; (5) construction and strength of hatchways and all 
other deck pee (6) means of escape for water on deck; (7) 
nature as well as weight of cargo; (8) relative position and stowage 
of different parts of cargo; (9) nature of voyage; (10) probable 
weather or voyage, remembering that the seasons differ in ifferent 
parts of the world. 

Out of these the first six alone can be known when the ship is 
built. The last four differ from time to time, and any rule as to 
load-line must be so made and applied as to vary accordingly. 
Thus it is obvious that the number and variety of the dangers to 
be avoided, and of the different factors to be taken into considera- 
tion, make the eee | determination of load-line one of very 
peculiar difficulty. And the difficulty is made more formidable by 
the important consequences which will arise from any mistake. If 
the load-line is fixed too low, it is a serious detriment to the carry- 
ing powers of British ships; if fixed too high, it is a legislative 
sanction of a dangerous practice. 


THE DIFFERENCE BETWEEN THE WEIGHT OF 
WATER VAPORISED IN THE BOILER AND 
THE WEIGHT OF THE STEAM ACCOUNTED 
FOR IN THE CYLINDER BY THE INDICATOR. 

By Mr. B. F. IsHERWwoopD. 
Were there no cylinder condensation due to other causes than 
the production of the power, the differences named above would 
not exist. Supposing the absence of priming or foaming in the 
boiler, the weight of water and the weight of steam would be 
equal. Among these other causes is the action of the metal of 
the cylinder, which alternately takes up heat from the steam and 
gives out heat to the resulting water of condensation, the former 
quantity of heat appearing to be greater than the latter as shown 
by the indicator, but equal in fact when the heat is included which 
re-vaporises that portion of the water of condensation which is 
present in the cylinder at the end of the stroke of its piston when 


the exhaust valve opens, the resulting steam of which passes to- 


the condenser during the exhaust stroke of the piston, and thus 
escapes detection by the indicat This re-vaporisation is due to 
contained heat in the water of condensation, and to the heat of 
the metal of the cylinder over which this water is spread, and to 
the less pressure in the condenser than in the cylinder, the 
interiors of these two vessels being in common as long as the ex- 
port is open. 


here is also a condensation of steam in the cylinder, due to! Mirro: 


difficulty would be in conceiving the reverse. Besides which, 
experiments have shown that pure saturated steam in contact with 
a cooler metallic body condenses almost instantaneously until heat 
enough is transferred sufficient to equalise the temperatures of the 
two bodies. The same considerations show that the water of 
condensation thus deposited upon the inner surfaces of the cylinder 
will be re-vaporised therefrom with exceeding rapidity when the 

ressure under which it was deposited is reduced, by the disposal 

eat of the metal of the cylinder and by the contained heat of 
the water of condensation, the latter being measured by the 
difference between the total heats of vaporisation due to the 
difference of pressure. The cylinder acts as a condenser during 
the period of steam admission, as a condenser and boiler during 
—— of expansion, and as a boiler during the period of 
exhaust, 


BOILERS FOR THE STEAMSHIP ABYSSINIAN. 


WE illustrate on page 10 one of a set of boilers made for the 
mail steamer Abyssinian by Messrs. J. Jones and Sons, Liverpool. 
The boiler is one of the largest yet made, being 16ft. long and 
16ft. in diameter. It is double-ended, and has eight Fox’s 
corrugated furnaces 3ft. 6in. in diameter, with grates 6ft. 4in. 
long. The tubes are 6ft. 4in. long between the plates. Circu- 
lators are used to carry the water down from the surface without 
interruption—a most important consideration. All the dimen- 
sions are so clearly given that further description is unn se 
The boilers have been some time at work and given every satis- 
faction. 


Women As ENGINE DrIvers.—The American woman has at last 
found an outlet for hergenius. The engine-roomis, itseems, the place 
in which she can exert her energies toadvantage. The surroundings 
of one young lady are thus mentioned in a Western paper: “‘A 
model 60-horse power nickel-plated engine has been recently con- 
structed at the machine shops of Messrs. Duvall and Co., Zanes- 
ville, Ohio, to be used in running their works, which are the oldest 
in the city. The engine is said to be a marvel of beauty, and the 
room in which it has recently been set is fitted up with massive 
black walnut furniture, large mirrors, and other adornments, in- 
cluding gold fish and flowers; presenting more the appearance of 
an elegantly furnished parlour than anything else. This engine- 
room has slate glass windows on three sides, the entire height of 
the compartment, commanding an extensive view that exposes it 
to every one coming into the city by rail. The engine is in charge 
of Miss Sarah Bogue, niece of the senior proprietor of the works, a 
beautiful, accomplished, and talented young lady, sufficiently 
acquainted with the science of mechanism to discharge the duties 
of an engineer efficiently.” Is not this grand. No grease, no smell 
of oil, no hot bearings, no glands to _ » not an oil can to carry. 
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rs and flowers and gold fish. here is that young man? 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs, Gerotp and Co., Booksellers. 
LEIPSIC.—A. TPwiermever, Booksel 


ler, 
NEW YORK.—Tae Wittmer and Rocers News Company, 
Bl, Beekman-street. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be cenmpentet by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE | or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
yood faith. No notice whatever will be taken of anonymous 
communications, 

Founper.—A letter for this correspondent awaits his application. 

Oe ae Nordenfelt gun was illustrated in our impression for January 

st, 

Loco,—Air pumps or their equivalents are indispensable to all engines, but 
smaller pumps can be used with surface condensers than with jet con- 
densers, because much leas air finds its way into the condenser, 

Latent Heat.—You may put in any curve you please, You cannot open 
your line until it has been passed by the Board of Trade, but the sharpness 
of acurve will not prevent the line being worked under suitable conditions, 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance) :— 

(including double numbers)... £0 148. 6d. 
Yearly (including two double numbers) .. £1 9a. Od. 

If credit occur, an extra charge of two shillings and sixpence per aanun vill 
be THE ENGINEER is registered Jor transmission wroad, 

Cloth cases for binding Turk Enarneer Volume, price 28. 6d. each. 

A complete set of Toe EnGineer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
culvice to the Publisher . Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 

Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New Bruns’ 

Portugal, 

West Coast A Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, 21 Borneo, Ceylon, Java, and Singapors, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

*.” The charge for Advertisements of four lines and under is three shillings ; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
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practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 
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Letters relating to Advertisements and the Publishing Departwent of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuk Encineer, 163, Strand. 


MEETINGS NEXT WEEK. 
Tue Institution or Jan, 8th, at 8 p.m.: 
ae a eeting. Inaugural address of Sir J. W. tte, C.B., 
en 


Society or TeLecrapH ENGINEERS AND ELecrricians.—Thursday, 
= wa Inaugural address by the President, Professor W. G. Adams, 
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Aw endeavour to look into the ibilities of the near 
future involves a reference to, if not a review of, the 
actualities of the past. Hence it is that our annual pros- 
pect becomes equally a retrospect. With the past a blank, 
the future can have no definite expectancy, and no estimate 
of the probable would be possible. The results of activity, 
peetoadomel artistic, and industrial, show themselves in 


trade. Slackness and briskness in trade and agriculture | not 


reflect almost equally on engineering prosperity and the 
activity of the civil engineer. To the state of trade, 
then, at present and throughout the interval since we were 
last occupied in this same task, we must turn for an index, 
or for the means of taking stock, of the useful effect of the 

t year’s labours, and of their application in the year 
into which we are now launched. 

The present state of trade is said to be puzzling, and the 
results for the whole year conside disappointing. 
Reasons are sought in various directions as explanations of 
the alleged depression. Expectations are said to remain 
unsatisfied. e revival which set in in 1879-80 is held to 
have been slight, and followed by a constantly increasing 
slackness, Nowhere, it is said, is there real prosperity. 
Before searching for the causes of the present aor bad 
state of trade, it may, perhaps, be allowable to ask 
whether the depression, of which so much complaint has 
been made, really exists? We believe that an impartial 
view of the facts obtainable all over the kingdom 
will show that the trade of the country is simply 
enormous; that it was never so great in some 
branches and never ter in any. We in 
land are a grumblers, which is not uliar; but 
itisa yee larity that we believe a good deal in the validity 
of each other’s mbling? If we ask, Whence comes 
most of the grumbling? the answer is, everywhere. Who 
— most? Everybody. Those who have, whether 

ugh their fault or not, some real ground fora grumble, 
start one; those who have none just keep the grumble 


profits are low. The disappointment seems to be that no 
great inflation of prices has taken place. Upon this every- 
one is to be congratulated. No corresponding and conse- 
quent great fall has to be expected. Taken on the whole, the 
evidence is to the effect that those who are best able to do 
good work and supply the materials required are not with- 
out plenty of orders, The modern steel makers are all busy, 
those whose speciality in iron manufacture is lessenin, 
in demand in consequence of the growing use of steel, 
will complain of want of orders. tt is unfortunate for 
the ironmakers, but it is a necessary result of the pro- 
gress in the art of cheap steel making. The demand for 
cheap steels has, however, attracted a large number of 
capitalists, and hence, though there is an enormous quan- 
tity of steel to make, there are very many people to make 
it. In the coal trade there is an enormous output of coal, 
but prices are low. Those who have best plant, best 
arrangements and management, other things being equal, 
will make most profits. Profits are undoubtedly small, per 
ton of coal, but the aggregate profits are large, and it can- 
not be expected in these > ae that a fortune is to be made 
out of every truckload—at least, not by the colliery 
owners ; that is only to be done by the middlemen. Ship- 
building is now slack compared with what it has 
been during the last three years. Those who have wished 
for the improvement of trade by “leaps and bounds” have 
had it in this, with the result that new comers in the trade 
have been attracted, and the further result that now the 
oceans are pretty well covered with ships, there are more 
to build ships than ships to build. The demand has fallen 
to something below normal conditions. The increase in the 
number of shipbuilders reduces this demand so “trade is 
bad.” The same thing holds good in coal—in almost 
everything. Railway traffic returns show that trade is 
really good; but that just now it does not increase as fast 
as traders. Our producing capacities increase at an almost 
incredible rate. en in the course of a few months the 
natural increase in demand has caught. up to our producing 
capacity, we shall still grumble; but, probably, only for 
politic purposes. Great producing capacity caused over com- 
petition that has done harm, and this is peculiarly true of the 
iron trade, which is in so bad a condition that furnaces 
will have to be blown out and production reduced. 

It must be something of very grand proportions now to 
make an engineer admit it a remarkable engineering feat. 
The economical limit to has been nearly reached in 
bridges already constructed; mountain tunnels have been 
made up to nine miles in length, and a mile or two more 
will now hardly call forth special notice; subaqueous 
tunnels have been made of sufficient length to prove that 
with modern machinery similar tunnels of greater length 
may be constructed without calling for any great amount 
of genius to show the way. Docks and harbours in 
dozens have been made, many of large size, and a few 
acres more in area will not secure the engineer the fame 
that awaited the men who did the first big things. Water- 
works, by the side of which Sir Hugh Middleton’s feat 
sinks into microscopical proportions but for its “ firstness,” 
are opened with a corporation lunch, and a mention of the 
name of the mayor, and forgotten. The opening of a 
great Continent-crossing railway is the affair and talk 
of a few days. The laying of an oceanic area Sa cable 
is mentioned in a paragraph, though only a few 
have gone since the progress of the deposition of the 
Atlantic cable was watched for weeks with unabated 
interest by millions, That is to say, the record of the past 
year carries with it no chronicle of an engientins epoch- 

ve been completed, or e t progress towards that 
end, but diss has rather pt the manner of 
the doing than the thing done. Structural works, 
including roads, railways, Br m9 docks, harbours, sea 
walls, and so on, are built very much upon the same 
general lines as they were a dozen years ago, or a quarter 
of a century ago. The changes which have been made 
relate chiefly to the machinery and apparatus employed 
by the constructor or contractor in carrying out these works. 
In road-making no changes have been made. In railway 
building excavating machinery has been used on a large 
scale, and in America an apparatus has been brought 
into use for sweeping a whole train load of ballast 
off the trucks without hand labour, by means of a form of 
double-breasted plough the width of the trucks, which the 
locomotive, ti from the train for the purpose, d 
along the whole length of the level bedded train, We do 

nae that this been used in this country, but there 
seems no reason why a modification of the idea should not 
be brought into work in constructing railway embank- 
ments. “Tipping” formed the subject of an oil painting 
in arecent Academy exhibition. If some mechanical means 
could be found for dispensing with horse labour in this 
work that picture might acquire some interest as an illus- 
tration of how things used to be done. In the construction 
of docks the increasing use of machinery is the chief form 
of change. In mountain tunnel construction the ter 
rapidity with which the work is effected is largely 
due to the use of improved rock drilling machinery, and in 
other tunnels, such as that under the Mersey, the use of 
the Beaumont and English boring machine has enormously 
increased the rate at which the tunnelling can be done. 
Perhaps an equally arent change in this respect is due to 
the improvement of explosives, the value of which has 
been specially shown in the Alpine tunnels and in Ameri- 
can mining operations. In the longer mountain tunnels 
and mine i ings, the high temperatures met with have 
proved formidable difficulties; but here again it may be said 
that the improvements in compressed air machinery have 
provided the means of working when work would other- 
wise have been impossible. In the St. Gothard Tunnel, 
just before the meeting of the two oe in February, 
1880, the temperature rose as high as 93 deg. Fah. This, 
combined with the foulness of the air, produced an immense 
diminution in the work done per person and per horse 
employed, whilst several men were actually killed by the 


going, to throw dust; and all base a sufficient excuse for 


unstinted indulgence in the old pleasure on the fact that ! 


dynamite grees, and others suffered from a disease: which 
was to.a hitherto unknown species of internal worm. 


If the Simplon Tunnel] should be constructed—and French 


engineers and others seem intent upon it—yet higher tem- 
peratures ma‘ per, have to be dealt with. e diffi- 
culty can hardly be said to be completely mastered, but much 
has been done in that direction. But by far the most satis- 
factory solution, in most cases at least, is obtained by 
taking advantage of the properties of compressed air. Air 
can be com at the end of the tunnel either by 
steam engines, or by turbines where water is available. 
This compressed air may be led in pipes to the face of the 
heading, and used there to drive the small engines which 
ie rock-drilling machines, That the efficiency of 
such machines is low, chiefly owing to the loss of heat 
generated in compression, is a matter of secondary im- 
rtance in this case. But the result of this loss of 
eat is that a current of cold and fresh air is continually 
issuing from the machines at the face of the heading, 
where it is most wanted, and where it is most efficient as 
a ventilating help, In the St. Gothard the hottest 
were always some little distance behind the face of the 
heading. Although in this case as much as 120,000 cubic 
metres of air at atmospheric pressure were daily sent into 
the heading, yet the ventilation was very insufficient. 
Moreover, the hi h ure which is used for working the 
machines is not the adapted for ventilation, Hence 
in the Arlberg Tunnel separate ventilating pipes are em- 
ployed, containing air compressed to about one atmosphere, 
which is delivered in much larger quantities, although not 
at so low a temperature. In connection with this question 
of ventilation a long series of observations have been taken 
at the St. Gothard, both during and since the construction ; 
these have proved that the barometer never stands at 
the same level on the two sides of a great mountain 
chain. 

In bridge pier construction compressed air is more 
than ever used, and the older and more expensive 
methods of sinking foundations and building piers are 
being replaced by one which is very much more rapid. 

As we have already said, the free use of compressed air 
and air only slightly compressed as used in the Arlberg, 
will overcome the difficulty of ventilation in the construc- 
tion of any tunnels that are likely to be made. The work- 
ing of some tunnels might, however, be more difficult in 
this respect; but perhaps Mr. Crampton’s proposal to 
make three small tunnels instead of one large one may be 
looked upon as affording the means of working even sucha 
tunnel as that luckless one under the Channel, the Bill for 
which was thrown out by the House of Commons on the 
24th of July last. Mr. Crampton estimates that, by the 
adoption of three tunnels, they can be constructed cheaper 
where ordinary locomotives are used, give better ventila- 
tion than in one, that any two of them can be used at 
pleasure for the traffic, whilst pure air for ventilation 
passes through the other. Side by side, three separate 
tunnels are formed, each of sufficient dimensions to allow 
of a train passing along it. About midway of the length of 
the tunnels, all of them are connected together by large air 

so that air may freely from one to the other. 
About midway between the centre of the tunnels and each 
of their ends is formed a branch at right angles, either 
above or below the other tunnels, and from this branch 
openings are formed into each of the tunnels, each opening 
being provided with doors or valves, clear of the main 


ears | tunnels. The branch is led to any convenient point, at 


which a pumping engine or exhausting apparatus may be 
erected for > Nae foul air from it. If two of the 
tunnels are left open to this branch, and the third one shut 
off from it by closing the door or valves, vitiated air will be 
drawn off from the two tunnels through the branch, . whilst 
fresh air will enter them, partly through their open ends, 
and Feary’ at the centre, where it is in communication with 
the third tunnel, so that fresh air will be drawn along the 
third tunnel, from the bottom of its vertical shaft, down 
which air is forced, provision being made for the 
and will pass into the other two near their centre, and be 
drawn through the branch, as above explained ; the quan- 
tity of pure air being sufficient, so as to dilute the bad 
gases. By means of the doors above mentioned either any 
of the three tunnels can be used, as fresh air outlets, whilst 
the others are used as outlets for the mixed impure air and 
gas. By this means all the three tunnels will be efficiently 
ventilated, whilst at the same time the line of rails in one 
tunnel can be repaired, and the other tunnels used for the 
passage of trains; the tunnel in which the repairs are 
oing on may be made the fresh air inlet tunnel. It may 
3 here mentioned that the Board of Trade have intimated 
to the promoters of the South-Eastern and Channel Tunnel 
Railway Bill that if the bills which have been deposited are 
persevered with, it will be the duty of the Government to 
op’ them in Parliament. 
te construction of bridge superstructures no re- 
markable chan, have to be mentioned. The most 
noteworthy bri completed in the past year is that 
connecting New Fork and Brooklyn across the East River. 
Of this suspension bridge it is needless to enter into detail 
here as we gave a full account of it in our impression of 
the Ist June last. It is remarkable as having a river span 
of 1595°5ft., towers 271°5ft. above high water, and 78°5ft. 
below that level, the two main towers containing together 
85,000. cubic yards of masonry, and the anchorages weigh- 
ing 60,000tons. It is a wire pad e suspension bridge, and was 
altogether thirteen years in course of construction,  — of 
that time being lost by financial difficulties. It was 
designed by John A. Roebling, the builder of the Niagara 
and Cincinnati suspension bridges, which are familiar to 
all interested in bridge construction, and it will probably 
remain for a long time the longest span suspension bridge 
in the world. e = is very great, but it is far from 
what may some day be looked upon as approaching the 
limit in this direction, although the permanent load is great. 


The weight of the roadway complete is 6746 tons. The 
cables weigh 3460 tons, the suspenders 1180 tons, the 
timber flooring 2760 tons, and the steel rails for the car 
tracks 660 tons, making the total permanent weight of the 
bridge superstructure 14,680 tons. A load of 3100 tons 
can * placed upon it with safety, but it is estimated that © 


the maximum weight of moving and vehicles 
which can be crowded on it is 1380 tons, The roadway is 


/ 
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85ft. in width, suspended from four steel cables 15-5in. dia- 
meter by steel suspenders, attached to steel floor beams 7}ft. 
apart. Six longitudinal trusses divide the flooring into five 
parts. The two outer parts are for the use of vehicles. The 
two inner divisionsare laid with steel rails, and provided with 
endless wire ropes for hauling across the rapid transit cars. 
Between the two inner divisions and at some distance 
above them is the space devoted to foot passengers, 
15ft. Tin. in width. The total cost reaches £3,000,000. 

The mostinteresting bridgestructureat presentin p 
is the Forth Bridge, the largest ever undertaken. It will con- 
sist of two spans of 1700ft., two of 675ft., fourteen of 168ft., 
and six of 50ft., with a clear headway for navigation of 
150ft. above high water of spring tides. The two large 
spans are two cantilevers, each 675ft. long, with a 
central girder 350ft. long, the depth of the cantilevers 
being 350ft. at the piers and 50ft. in the centre. To hold 
aloft and to maintain the immense weight of steel of which 
the cantilevers and girder will be composed, piers will be 
required of corresponding magnitude. The central pier, 
on the island of Inchgarvie, will consist of four cylindrical 
masses of concrete and masonry, 45ft. in diameter at the 
top and 70ft. at the bottom. They will be founded on 
rock at a depth below high water varying from 24ft. to 
70ft., and will be carried up to 18ft. above high water. 
The length of the bridge will be more than a mile, and of 
the viaduct approaches 2754ft. The contract has been let 
for £1,600,000. Considerable progress has been made 
with the masonry, about 17,000cubic feet of granite masonry 
having been set, and the number of men employed will 
soon reach 800. Some idea may be formed of the magni- 
tude of the undertaking from the statement that the 
materials required would fill 1000 goods trains of average 
length and capacity. The whinstone required will, how- 
ever, be found on the spot, the granite being shipped from 
Aberdeen, the steel from Glasgow and South Wales, 
and the Portland cement from different places in 
England. As it is intended to manufacture the 
steel superstructure of the bridge on the spot, very 
extensive works lighted by electric lamps have been 
constructed at Queensferry, and the plant provided includes 
about fifty steam engines of various classes, and a large 
number of especially designed hydraulic tools, drilling 
machines, and other tools for dealing with the 45,000 tons 
of steel which will be used in the bridge. The manufac- 
ture of the superstructure of the bridge will soon be com- 
menced. All the important members subject to compres- 
sion will be of a tubular form, as will have been gathered 
by those who read the paper on the subject read at 
Southampton in 1882, by Mr. Baker. About three miles 
of steel tubes, ranging from 12ft. to 5ft. in diameter, and 
from l}in. to }in. in thickness, will be required. Plant, 
including gas and other furnaces, has been provided for 
this purpose. The steel plates are heated in gas furnaces, 
and stamped to the | serve curvature in a 2000-ton 
hydraulic press ; the edges planed and the plates temporarily 
clamped together to form a tube about 400ft. in length. 
Travelling drilling machines will then traverse the tube and 
drill all the holesrequired torivet the plates together, but this 
rivetting will not be done until the bridge is being erected, 
plate by plate, across the Forth. All of the machinery re- 
quired to commence the manufacture of the tubes in the 
new works has been designed by Mr. Arrol, one of the 
contractors, and is similar to that described by us last year 
in our impression for the 22nd of September, 1882. 

To fix the position of the piers of a bridge having two 
clear spans of 1700ft. and two of 700ft. across a channel 
200ft. in depth, is not easy,and a few words may be said 
about it. e Forth banks are more or less precipitous 
and the country undulating, so that it was difficult to get a 
base line for a trigonometrical measurement. At the re- 
quest of Mr. Fowler, the Ordnance Department kindly sent 
a party of sappers to recover the old stations used in the 
Ordnance Survey of Scotland, and to take the necessary 
additional observations to determine the width across the 
Firthof Forth. The calculated result differed about 1ft. from 
that obtained by Messrs. Fowler and Baker. To measure 
offthe 1700ft. that length was first measured with exactitude 
along a straight piece of the North British Railway, and 
posts of a certain height fixed at each end. A steel pianoforte 
wire was then hung from these posts with a sag or droop 
of 24ft. at the centre, and marks were fixed to each end 
of the wire to indicate the 1700ft. length. The wire was 
then coiled on a roller and taken on board a steam launch, 
from which it was laid across the channel of the Forth. 
It was then hauled up above the surface of the water till 
it hung with the original droop of 24ft., when, assuming 
the temperature to be the same, the marks put on the 
pianoforte wire should indicate the required span of 1700ft. 
This process was repeated several times and the wire taken 
ashore to the railway to test whether it had stretched; but 
all the observations were in accord. The sensitiveness of 
this simple mode of measuring the span with a wire weigh- 
ing only 8 Ib. in all will be seen when it is stated that 
when Mr. Baker slacked out the wire only jin. in the 
1700ft., an observer in a boat in the centre of the Forth 
at once signalled there was too much droop in the wire. 
At another time he signalled that it was too high, but a 
reference to the thermometer showed the temperature had 
fallen 2 deg., so that the wire proved itself a most delicate 
indicator of changes of temperature. It will be here 
interesting to record that during the storm of the 12th 
of last month, which seems to have been general in its 
violence all over the country, the pressures of wind recorded 
on the boards erected by Mr. Baker were—on the small 
board, about 1°5ft. square, 38°5 lb. per square foot; on the 
large board, having an area of 300 square feet, the re 
recorded was 21°5 Ib. per foot. At Wexford, at the same 
time, the maximum pressure recorded on a board about 
2ft. square was 28 Ib. 

A cantilever bridge, somewhat similar in general design, 
but with the largest span only 500ft., mc as than one- 
third of the Forth spans—has recently been completed 
over the Niagara gorge, to carry the Michigan Central 
Railway. The spans have been built out by means of a 
travelling double jib crane, 66ft, in length, the jib framing 
projecting 40ft, 


Of the tunnel work of the year, first mention must be 
made of that through the Arlberg. This tunnel is 10,270 
metres in length, while the Mont Cenis Tunnel is 12,323, 
and the St. Gothard 14,900 metres. The first took fourteen 
years and a-half, and the second about eight to bore ; the 
Arlberg Tunnel took a little over four years. Dynamite 
has been largely used, and the Brandt revolving rock drill 
was employed, as well as the Ferroux percussion drill, to 
supply which with compressed air several streams from 
the heights of the snow-covered Arlberg were gathered on 
the eastern side into reservoirs, from which turbines were 
supplied. On the western side water was passed through 
pipes under a pressure of about 1500 Ib., to work the Brandt 
revolving borer, which cuts cylindrical blocks from the 
rock. The gallery was driven on a level with the bottom 
of the future tunnel, and not on the Belgian system. The 
two halves of the work were allotted on December 21st, 
1880, to two contractors—Ceconi for the eastern part, and 
the Brothers Lapp for the western side; but the piercing 
of the galleries, effected in the beginning by ordinary tools, 
as the nature of the stone did not allow the employment 
of boring machines, had already begun in June, 1880. On 
November 13th and November 17th respectively, the per- 
cussion and the rotating borers began their work, which 
advanced on each side at an ave of from 5 to 7 metres 
daily, the greatest result having been achieved in 1882, 
when 3590 metres were bored; while the St. Gothard 
Tunnel had a maximum of boring in 1878 of only 2530 
metres. Throughout the whole of the time the boring 
proceeded at about three times the speed reached in the 
Mont Cenis, while it approached double that achieved in 
the St. Gothard. The rate gradually increased from 
136°6 metres per month to 379 metres per month. 

In England the tumel which has attracted most atten- 
tion is that under the Severn, which is being carried out 
by Mr. T. A. Walker. With the exception of four weeks 
from the 10th October to the 7th November, during 
which time the work was ially interrupted by the 
breaking-in of a large fresh-water spring under the 
Monmouthshire approach, the tunnel works have pro- 
ceeded with great rapidity during the whole year, the 
rate for some months having reached about 300 lineal 
yards of finished tunnel driven and lined each month. 
The cutting on the Bristol side of the river, which con- 
tains more than 800,000 yards of excavation, is about one- 
third completed. Of the 30 chains of tunnel on the same 
side of the river and under the land, about 26 chains are 
completed, and the bridges and culverts are now in a for- 
ward state. Under the river itself, from the shaft on the 
Bristol side, 75 chains of tunnel are finished ready for 
permanent way. There is, then, half a mile under the 
river in active progress, and three-quarters of a mile, com- 
pleting the river length, has been arched from the Mon- 
mouthshire side. The drainage heading, from the main 
shaft to the centre of the river, has been completed and 
lined with brickwork. The three shafts beyond the river 
on the Monmouthshire or Welsh side are spaced about 
40 chains apart, and from each of these about 25 chains 
of tunnel has been completed. The cutting in the 
approach on this side of the river is well advanced, 
and the material from the cutting is being deposited 
in a large station-yard, where the trains, before entering 
the tunnel, will be marshalled. At the point where the 
large spring broke in on the 10th October, there are but 
ten chains of tunnel to complete, and this is being left till 
the other work is completed, and further pumping power 
provided. The pumps at present at work, or provided as 
a reserve, are six 15m. pumps on the Bristol side of the 
river; five 15in. pumps, one 28in., and three 18in. pum 
at the outlying shafts on the Welsh side; and at the main 
shaft on the Welsh side there is a 75in. cylinder engine 
working a 35in. pump; two 50in. cylinder engines, each 
working a 26in. pump; and one 70in. cylinder engine, 
working a 28in. and two 18in. do There are now 
being erected at this point, in addition to the above, one 
70in. engine with a 37in. pump, one 70in. engine with a 
35in. pump, and two 60in. engines each with 3lin. pum 
With regard to the great spring which burst into the 
tunnel on the 10th October, the spring had been flowing 
at the rate of about 3000 gals. per minute for six months 
through the top heading, and probably this represents the 
whole permanent volume of the water to be dealt with; 
but on the date above mentioned, the men in the lower 
heading tapped the same fresh-water spring at a depth 
nearly 20ft. below the top heading, thus draining to that 
depth all the water stored infissuresinthatextradepth. Such 
an occurrence had not been unprovided for, and strong head 
walls had been built across both top and bottom headings, 
with iron doors and sluices as a safeguard inst any 
probable inrush of water. The water ran in at first at the 
rate of nearly or quite 30,000 gallons per minute, slackenin 
after three days to about 10,000 gallons per minute, an 
the pumping power at that point being about 11,000 gallons 

r minute after the first week the water was steadily 
owered in the workings, and when it seemed to be clear] 
ascertained what the ultimate quantity to be dealt wit 
was, the door was shut and the works were cleared of 
water in three or four days. The pumps now being 
e will raise 14,000 gallons per minute in addition to 
the 11,000 already provided for. It is expected that the 
whole of the brickwork of the tunnel will be finished 
before the end of this year. At some future time it may 
be found possible to make use of Poetsch’s system of 
freezing up springs and undesired water —o like 
those which have caused so much trouble in this tunnel. 
This system we have lately described. 

The tunnel under the Mersey is the most important part 
of the Mersey Railway, of which we recently gave a full 
account, e distance between the shafts at Liverpool 
and Birkenhead is about a mile, of which some 1300 yards 
are under the river itself. The main tunnel is fora 
double line, and is lined and inverted throughout with 
brickwork and cement. It is ed by a drainage 


heading, 7ft. in diameter, chiefly driven by the machine 
already mentioned. This heading is now approaching 
completion, the intervening distance between the faces 
being at last report about 160 yards, but it is now about 


80 yards. This heading is being cut from two faces 
through solid sandstone rock, at the rate of about 35 yards 
per week, partly by hand and partly by,machine. The 
tunnel itself is being excavated from several faces. ‘The 
water does not show any considerable increase, and is 
readily dealt with by the pumping machinery on the two 
sides of the river. ’ 

Amongst the proposed engineering works of t ni- 
tude is the Ship Canal, of the of 
which we give an account in another page. 

The Panama Canal is, perhaps, the most prominent 
thing in its way. The first sod was cut on the Ist of 
January, 1880, and work was begun about fourteen months 
after. It has been commenced from both ends of 
the canal, and various points as well on the proposed line. 
There are 26 large workshops in full operation, and the 
plant employed in excavation comprises 18 dredging 
machines, 72 excavators or steam navvies, 94 steam engines 
for the workshops, over 3000 wagons for removing earth, 
28 locomotives, 19 steam tugs, and 74 barges. If the canal 
is completed, vessels leaving London, Liverpool, or Havre 
for San Francisco, by using the canal will shorten the 
voyage by no less than 10,500 miles; from London, Liver- 
pool, or Sch for Sydney by 6600 miles; and from the 
same ports to Valparaiso by 4200 miles; and to the Sand- 
wich Islands by 8400 miles. The greatest difficulty to be 
overcome is the fearful unhealthiness of the country 
through which the canal has to be made. The rate of 
mortality has apparently been decreased by special atten- 
tion to housing the labourers, Small wooden stilt houses 
have been erected on high points for 10,000 labourers. 
The sickness among those labourers was 10 per cent., 5 per 
cent. only of which was due to fever, and this, at the date 
of the last report referring to the subject, was considered 
very small. The number of men employed is now large, 
but not the 20,000 which it was boasted would be there at 
this date. The Canal Company has opened a large 
hospital, and the latest accounts from there stated that 
there were only 25 persons in the hospital. The canal, 
which is to be sixty miles in length, has been divided into 
ten sections, and each of these sections has been let to a 
distinct contractor, so that the time on any one of those 
sections of six miles is supposed to be the measure of the 
time it will take to construct the canal in its entirety. 
The earth and rock to be excavated is estimated at about 
140 millions of cubic yards, and this is expected to be re- 
moved by the end of 1888. The general width of the 
canal when completed will be 136ft., but where it 
through rocky portions of age the width will be 
reduced to 86ft. The uniform depth of the canal will be 
28ft., so that it will admit all vessels drawing 26ft. Gin. to 
pass safely from end to end. 

Since M. Dingler, the chief engineer, has been on the spot 
several causes for increasing the estimated cost have turned 
up. The tides in the Atlantic and Pacific differ very 
materially. At Colon, on the Atlantic, the difference 
between high and low water mark is not more than 2ft.; 
whereas at Panama, on the Pacific, the average variation 
in the height of the water is 13ft., and is sometimes no less 
than 19ft. Gin. Moreover, high water at Colon is about 
nine hours later than at Panama; therefore, when it is 
high or low tide at Panama the tide at Colon is half wa 
between high and low. The maximum difference whic 
could exist between the level of the waters of the two 
oceans would therefore be equal to half the height to 
which the tide rises at Panama on the Pacific. If the 
canal communicated freely with the two oceans, there would 
be an alternate current from the Atlantic to the Pacific, and 
from the Pacific to the Atlantic, the duration of each current 
being about six hours. It may be said that there would 
moreover be no slack water, as the level of the water in 
the two oceans is reached at the moment when the tide 
runs the strongest—-that is to say, at half water at 
Panama. By comparison with the canals and rivers which 
empty themselves into the Bay of Biscay, M. Dingler, 
however, estimates that the rapidity of the currents in the 
canal would be something like 6ft. 6in. to 8ft. per second. 
To keep the promise made by M. Ferdinand de Lesseps, 
and to satisfy the requirements of navigation, it is 
necessary that vessels should be able to out of the 
canal into the Pacific and enter it from the ocean at all 
times of the tide without either difficulty or obstacle, 
and without preoccupation concerning currents pro- 
duced in the canal by the tide. To realise this, M. 
Dingler explained in his last report that it will 
suffice to establish lock chambers at the Panama ex- 
tremity of the canal. To enable vessels of all dimensions 
to enter and pass out of the canal at the Pacific end at all 
times, M. Dingler proposes that it should be made to ter- 
minate in three branches, each furnished with a lock 
chamber, capable of containing a vessel 180 metres long, 
one branch to be used by vessels entering the canal, 
the second for ships passing out into the ocean, and the 
third to be employed when one or other of the entrances 
may be under repair. To avert the danger of floods during 
the heavy rains, it is also pro to create an immense 
reservoir in the upper valley of the Chagres. M. Dingler 
also advises the - creation of one large siding, about 
5 kilos. long, half-way between Colon and Panama, where 
two trains of as many as twenty-five vessels each could 

each other without either inconvenience or danger. 
ic penned tariff is 15f. per ton, which is somewhat 
different from that of the Suez Canal which the Govern- 
ment accepted in July, in the scheme announced on the 
llth, and discarded on the 23rd of that month, The 
Corinth Ship Canal, commenced in May last year, seems to 
present few difficulties except in the removal of the 
enormous mass of 8,000,000 cubic metres of rock in the 
mountainous parts. The canal will be nearly four miles 
in length, and vary in width from 328ft. to about 70ft., 
the depth being 26ft. The estimated cost is about one 
million sterling. : 

The canal from St. Petersburg is now about two-thirds 
completed. It was commenced in 1876, and work 
leisurely. The canal starts from the mouth of the Neva, 
where it will open into a large basin, and proceeds south- 
wards for nearly two miles, In this part of its course it 
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will have a navigable width of 207ft. Taking a wide 
curve, it will then join the canal which goes direct to 
Cronstadt; and from the same point a branch will proceed 
to meet the Neva above St. Petersburg. It will have a 
uniform depth of 22ft. The soil is easy to work, consisting 
almost entirely of clay, sand, and gravel, and a total quan- 
tity of 47,737,000 cubic yards of ballast has been extracted, 
being about two-thirds of the whole. The remainder will 
be excavated by the end of next year. The dredgers 
employed are all English, except two small ones made at 
St. Petersburg, and one in Belgium; they number alto- 
gether ten, and are capable of excavating a total of 
188,354 cubic yards in ten hours’ work. There seems to be 
no hurry about this job.’ 

Turning now to railway work, we are first reminded of 
the ceremonious opening of the Northern Pacific Railway. 
Of this some account was given in our pages as recentlyas the 
23rd of November, so it is unnecessary to refer further to it 
here. In England the most important line of railway in 
course of construction is the Hull and Barnsley line, upon 
which some of the fastest work ever done in this country 
has been completed, under Mr, Shelford and Mr. Bohn. 
The whole line, with the new docks at Hull, is in a forward 
state, the great ew with which the work has been 
executed by Messrs. Lucas and Aird being due to the 
enormous plant which they have brought to on it, as 
well as about seven thousand navvies. On the railway 
sixty locomotives have been used, and eighty more in the 
dock, the excavation of the fifty acres off which has been 
remarkably rapid owing to Mr. Abernethy’s use of hydrau- 
lic excavating, lifting, and tipping machinery. In com- 
mencing the work, the hydraulic engines and pumps which 
will form the permanent plant for the working of the dock 
cranes, coal tips and other machinery, was fixed, and this 
has been used to work the excavating machinery, with the 
result that the dock will, though of large size, be com- 
pleted with about three years of work. This railway 
and dock scheme has always been very popular in 
East Yorkshire, and, in fact, may be said to have been 
demanded by the inhabitants, so as to overcome the delays 
and cost which attended carrying coal from Barnsley to Hull 
on two different lines and delivering at a dock sepa- 
rately owned. Vessels entering Hull with cargo often left 
empty to load with coal elsewhere owing to delays ; and 
when it is remembered that a few hours’ delay will some- 
times be of great importance to a shipowner, the value of 
a through line from a rich coal-field with a fine dock pro- 
vided with every necessary in the way of machinery will 
be recognised. e line is of first-class order; the sidings 
will almost everywhere be arranged without dead ends, and 
stand-by lines for local trains will be provided at almost all 
stations to enable express trains to pass without delay. 
A commencement will soon be made with the Halifax and 
Huddersfield extension, and the other authorised works by 
which a connection will be secured with the London and 
North-Western Railway, so that the company’s lines will 
then form of a through route between Liverpool, 
Manchester, and Hull. The proposed extension com- 
mences near the Cudworth station, on the Midland Rail- 
way, by junctions with that line and the Hull and Barns- 
ley original undertaking, now nearly completed ; and it 

west, through the Flockton coal-field, to Hudders- 
ield, and thence by direct route to Halifax—a total 
distance of about thirty miles. 

The 10th of this month will be the anniversary of the 
opening of the Metropolitan Railway. A little less of 
vestryism, and the line then opened might by the 10th have 
been circular. The twenty-first birthday of this mole 
train service is to be celebrated, and it is said that the 
entire staff of about 1000 has been invited. We do not 
know how this celebration is to be carried through with the 
men absent nor how the line is to be worked while a thou- 
sand of them are away. Mr. Bell will, however, no doubt 

this; but it is to be regretted that the Inner 
Circle completion link will not ready for openin 
at the same time. The line itself is practically completed, 
but the stations, and the many things which on a line that 
cuts through so much property, sewer pipes, and so on, are 
comprised in “finishing,” remain to completed. The 
stations will not be until June next, though a great 
deal of the ironwork is now being put together. Of a 
good deal of the work on this very expensive piece of railwa 
hee gave a full account in our impression for the 9th March 
ast. 


In the construction of the permanent way of railways, 
nothing notably new has been done during the year. In 
the near future there is no doubt that the more general 
employment of iron or steel permanent way will be notice- 
able, and it may be desirable to encourage this, not only 
because of the growing scarcity of timber, but for the 
same reason that the Belgian Government has been 
petitioned to follow the example of Germany in this 
matter, namely, to increase the consumption of home 
produce. 

During the year considerable pro, has been made with 
the work of the Vyrnwy water su i scheme for Liverpool, 
but the Manchester Thirlmere scheme has in its engineering 
aspects been almost wholly stopped by the enormous 
award to the Countess who owned lake property and 
rights, an award which has greatly increased the difficulties 
attending the purchase of property along the route of the 
aqueduct. If many such awards as that above mentioned 
were made, public works would receive a great check, 
especially if any claim were allowed for the water itself, 
like that set up in this case, The award gave a sum 
which was equivalent to about ninety years’ purchase of 
the sag concerned. 

During the year we have several times commented upon 
the Brighton beach and the groynes erected to prevent the 
loss of foreshore. The result of the work there carried out 
indicates the necessity for a different form of gre e; and 
here, as in a good many places, there is no doubt that a 
form of open-work groyne would be much more successful. 
In many places it is useless to try to stop the sea. To 
break it up and take the velocity out of the water, and so 
dissipate its energy, is what is wanted, so that the back 
wash may have but small velocity. The Hove Commis- 


sioners have now determined to expend about £30,000 for 
wood groynes and sea wall. 

The private Bills in Parliament this year promise a lot of 
work in the future, the total number being 294. Of these 
134 are railway Bills, 27 tramway, 1 canal—namely, the 


-Manchester—31 water, gas, and lighting, no less than 26 


harbour, dock, and port, 32 town improvement, 9 road and 
bridges, and 34 miscellaneous, 

The Clyde Trustees have formally lodged completed 
plans of proposed wharfage extension works, the construc- 
tion of which they seek to have authorised in the ensuing 
session of Parliament. In this new Bill the trustees ask 

wer to construct two quays or wharves in the burgh of 

artick, two almost immediately adjoining the western 
boundary of Govan, and one at Dalmuir, about eight miles 
down the river; while they also request to be authorised 
to acquire and work the ferry of Irskine, one mile and a- 
half beyond Dalmuir. Should the powers sought for be 
granted, the harbour of Glasgow will be very materially 
— and both shipowners and shipbuilders will be 
considerably benefitted by the uisition. The imme- 
diate cause for the proposed extension is the necessity for 
roviding wharf and quarantine accommodation for the 
Fanidien cattle trade, which has assumed very large 
dimensions during the past two years. The present 
landing place for Canadian cattle is at Plantation Quay, 
on the south side of the river above Govan; but as this 
portion of the harbour is required for the main entrance 
to the new docks at Cessnock, the local authority have 
received notice to leave in Whit-Sunday next. The present 
limits of the harbour are such as to make the erection of a 
néw quarantine station impossible, hence the present appli- 
cation for powers to extend further down the river. e 
plans of the new works and additional lands bearing the 
name of Mr. James Deas as the engineer for the contem- 
plated extensions were, according to statute, deposited on 
the 30th ult. These show that the first of the proposed 
uays will be situated on the north side of the river at 
eadow-side. It will be fully 600 yards in length, the 
face of the wharf coinciding with the top of the present 
river bank. A large portion of ground is pro to 
acquired in connection with this new quay. e second 
projected wharf—also situated on the north side of the 
river, and near above—will be fully 500 yards in length, 
the face of the wharf coinciding with the top of the 
present slope. The ground proposed to be acquired in con- 
nection with this wharf extends from the river bank to 
Dumbarton-road. The third and fourth wharves proposed 
are situated on the south side of the river, the first of 
these being about 170 yards in length, and occupying the 
present vacant ground between Fairfield and Linthouse 
shipyards. The second of these two quays will be 
between 1100 and 1200 yards in length, and will be 
the most extensive of the works embraced in the new 
_ It = be situated on the lands of Shieldhall, and 
the ground proposed to be acquired in connection comprises 
the of Shieldtall estate, about 80 in 
extent. This land already the advantage of a 
railway connection with the Glasgow and Paisley joint 
line. The south line of the river, in way of this wharf, 
will be —- straightened, the work in connection with 
which will be effected by dredging. The fifth of the pro- 
wharves is to be erected on the north side of the 
river at Dalmuir, immediately east of the Clyde Trustees’ 
works, and has been designed chiefly to afford people in 
the district the a of river passenger steamers. 
The need for such a wharf in this rapidly rising locality is 
now evident enough, but when the Singer sewing machine 
factory, employing about 3000 hands, and Messrs. J. and 
G. Thomson’s engine works, employing half that number, 
are in full working condition, the accommodation now 
proposed will have become imperative. The remaining 
item in the parliamentary notice is the proposed acquisi- 
tion by the trustees of the Erskine horse ferry, which has 
so long been the subject of litigation. In the interest of 
the industrial public, the ferry cannot be too soon put into 
working order, and under the management of such a body 
as the Clyde Trustees, the boon would be certain to be 
efficiently maintained. 

Up to the present hour the sale of has suffered no 
erp mage amage from the advent of the electric light. 

at the gas interest will receive some check from the new 
illuminant is very — but for some time to come the 
effect can scarcely be anything more than a retardation of 
the advance which would otherwise make. The 
demand for artificial light grows with the increase of popu- 
lation, and is further fostered by habits of refinement and 
luxury. Where large areas have to be illuminated the 
electric light comes in as a formidable rival to gas, espe- 
cially where pecuniary considerations are not paramount. 
The attractions of the late Fisheries Exhibition at South 
Kensington were greatly enhanced after dark by the effec- 
tive illumination due to the electric light. The presence 
of this competing agent also has an effect in beating down 
the price of gas; and we lately commented on the fact that 
while in the course of fourteen years the consumption of 
gas in London had been doubled, the gas rental of the com- 
panies had only risen by about one-half. Accordin 
to a parliamentary retwrn issued last month, the preeere. 
of the gas companies throughout the United Kingdom at 
the close of 1882 was £32,934,935, or an advance of 
£2,348,313 on the oo year. The capital invested in 
gs undertakings by the local authorities of the United 

ingdom at the close of 1882 was £17,326,183, being an 
advance of £3,286,600 in the twelve months. Thus the 
total capital devoted to the manufacture and distribution 
of gas at the end of 1882 was over £50,000,000, as com- 
pared with less than £45,000,000 a year before. The actual 
amount invested by the local authorities is not capable of 
being ascertained with perfect accuracy, owing to the 
capital being in some cases roe for various purposes 
in addition to the gas undertaking. Still, the figures are 
sufficiently near to the fact, especially in estimating the 
yearly progress. Judged by these figures, the gas interest 
would seem by no means languishing. Last year we 
referred to sundry new modes of burning gas which were 


coming into vogue, designed to develope the illuminating 


wer of the commodity, and to cheapen the cost of light: 
Methods of this kind are recéiving trial somewhat exten-. 
sively, and there can be no doubt that from year to year 
there has been considerable pr ess made in the art of 
consuming gas to advantage, both for lighting and heating 
Spmpeniayos more especially the former. One point con- 
nected with the use of gas is the maintenance of a proper 
quality in the public supply. The quantity of gas con- 
sumed can be readily ascertained, though there has been 
some controversy occasionally on this point. As for the 
lighting power and the purity of the gas, it has been 
thought that London was sufficiently protected by means 
of the testing stations established and conducted under the 
authority of the Corporation and the Metropolitan Board. 
But latterly it has been discovered that, owing to com- 
plications zmong the numerous gas mains in the metropolis, 
consequent on the amalgamation of companies, a large 
uantity of gas goes entirely untested. The Metropolitan 
board, having detected the omission, have communicated 


on the subject with the Gas Referees appointed by the . 


Board of Trade, and steps are being taken to extend the 
system of gas-testing, so that by no possibility shall gas 
fall below the proper standard without. being officially 
observed. Another matter of interest consists in the pro- 
gressive amalgamation of the metropolitan gas companies. 
On July Ist the London Gas Company became absorbed in 
the Chartered, thereby reducing the number of com- 
panies in London to three. More recently there been 
a proposal to absorb the South Metropolitan Gas Company 
into the Chartered, in which case the latter company will 
have the entire command of the field, with the exception 
of the Commercial. But the scheme of amalgamation 
with the South Metropolitan Company is powerfully 
opposed, and inasmuch as it contemplates alterations which 
seemingly demand the authority of Parliament, the pro- 
bability is that the Board of Trade will refuse to sanction 
the scheme. 

The water companies, not only of London, but_ of the 
country at large, have been suddenly hit in a very un- 
expected manner by a legal decision, which prescribes that 


be | “annual value,” unless otherwise defined, shall mean “ net 


value.” Accordingly, these companies, in levying their 
¢ are henceforth to have reference to the rate- 
able value of property, instead of the rack-rent. They 
may, indeed, show in some cases that the “net value” is 
something more than the value assessed to the rates, but 
the difference cannot be much, and is scarcely worth a 
contest. The companies generally express their willing- 
ness to accept the decision of the House of Lords in the 
Dobbs case, but it is not unlikely that they will seek to 
recoup themselves by a more rigid enforcement of their 
statutory rights in making up their accounts against the 
consumer. The agitation on this subject will give renewed 
force to the demand for placing the water supply in the 
hands of the local authorities. The idea that this can be 
accomplished by means of competition is popular, but the 
expectation is fallacious, unless towns are willing to 
undergo enormous inconvenience and loss. London is of 
all places least likely to submit to a second system of 
water mains, however anxious the inhabitants may be to 
avenge themselves on the companies. As for changing the 
sources of the supply, this might be effected without any 
eat disturbance of the streets, but would involve a very 
ae outlay. Concerning the quality of the water there 
is less alarm now tlian formerly, thanks to the investiga- 
tions of other chemists than Dr. Frankland. Even the 
latter has moderated his tone, and Sogpetts testifies to 
facts which are favourable to the London water — 
The chief bitterness now is in reference to the price. i 
also touches the- question as to the terms on which the 
London water companies shall be bought up, if ever that 
transaction is to be effected; and there is great rejoicing 
among their adversaries in the prospect that the profits of 
the companies will be curtailed by the judgment of the 
law lords in the late appeal case. The Corporation of 
the City have given notice of a Bill for the coming 
session of Parliament, which is to regulate the water 
companies in almost every particular, prohibiting back 
dividends, preventing increased charges founded ‘on 
the quinquennial valuation of property, and providing 
that the domestic supply shall be given by meter where so 
demanded. The Metropolitan Board are going to introduce 
a Bill of another kind, simply giving them power to expend 
money to promote legislation on the water question for the 
future, or to institute legal proceedings in reference to the 
supply. Power of this kind would enable the Board to 
introduce a water scheme if they saw fit. But the state- 
ments of the Home Secretary make it appear that the 
water supply of London will be left substantially where it 
is until some new form of government is given to the 
metropolis. The Southwark and Vauxhall Water Company 
are going to Parliament once more with a Bill to extend 
their statutory limits and to enable them to effect agree- 
ments with other companies. It will be remembered 
‘that last August a deputation from certain suburban 
localities waited on the Home Secretary complaining 
that they were subject to the large metropolitan water 
companies, and wishing to be independent of them. 
Whether these parties would be gainers by setting up on 
their own account may be doubted. There are engineering 
reasons why the London water companies, large as they are, 
should undergo amalgamation. Neither does the example 
of Richmond, in exercising its power to oust the Vauxhall 
Company, tend to encourage separate local efforts. In the 
provinces it does not appear that the water supply is 
always well aduladetered by the local authorities. The 
waste of money in some cases is extraordinary, and this is 
a failing from which the companies are generally free. 
One source of costliness in the water schemes of the 
resent day is the enormous compensation demanded by 
downers. It is a serious question whether the claims 
of property have not been carried too far in this respect, 
the necessity of the towns having been too often made the 
opportunity for exorbitant demands, which have been 
unfortunately conceded. 
Whether the “sewage problem” is any nearer its solu- 
tion now than at the beginning of 1883 is scarcely made 
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ess by the events of the past year. Some 
is doubtless being —— in a quiet way, and some- 
how it comes to pass that we hear very much less than 
formerly as to the pollution of rivers. Yet the Rivers 
Pollution Prevention Act of 1876 is frequently condemned 
28 useless. When we hear of this statute it is generally in 
connection with some suspension of its provisions for a 
period of time, and when one respite expires another is 
granted. The Thames Conservancy Board, under their 
own Act, to obtain convictions against offenders, 
but the penalties never seem to be paid. “The unfortunate 
Lower ‘Thames Valley Main Sewerage Board is still alive, 
with Sir Thomas Nelson as chairman, and is seeking for a 
Provisional Order to carry out a scheme in which precipi- 
tation by chemicals will play a leading part. As usual, 
there is opposition, no persons being willing to have se 
works established on or near their pro i 
vicinity of their residence. The Ro 
appointed to inquire into the complaints relative to the 
metropolitan drainage outfalls have ceased to take evidence, 
and may be su to have their report nearly ready. 
Should they decide against the tuation of the existing 
outfalis, and recommend that the sewage be discharged at 
points more remote from the metropolis, the will 
not be a very agreeable one for the ratepayers, although it 
may have its attractions for the engineer. The inquiry 
has no bearing on the water supply; but it is alleged that 
the river is so polluted by the os he from the outfalls 
as to be offensive, contaminating the atmosphere and 
affecting the health of the contiguous population. If this 
be so, it is to be feared that many other rivers in England 
are in an unsatisfactory state. But the most serious effect 
of sewage—or pollution which ought to be carried off by 
means of sewers—is that which arises when there is an 
admixture with the water supply. Local authorities are 
often remiss in this matter, and the danger especially affects 
small communities. Yet the statistics of mortality show 
that the health of the people is improving, and that 
zymotic disease is on the decline. Where certain forms of 
sickness break out it would often appear that the milk 
supply is the chief vehicle of om People who 
scrupulously filter the water they drink are unexpectedly 
poisoned by the contents of the milk pail. The mixing-up 
o none and wells in villages and small towns is the 
most di form of drai poisoning extant. It only 
more, and the becomes prolific 

idus e otic germs, diphtheria or fever being 
forthwith distributed at the etoble 

In mechanical engineering nothing startling has been 
= during the past year. At the same time progress 

been made. It becomes daily more difficult to effect 
improvements on existing devices. We do not mean for a 
moment to assert that a time is ap) hing when no 
further advance in mechanical science will be possible, but 
it was obviously much more easy to reduce the consump- 
tion of fuel from 30 Ib. per horse per hour to 10 Ib. than 
it is to bring down the consumption from 1} Ib. to 1} 1b. 
The quantity of inventive power in the world seems to 
he read constant, and it is always at work. The fruits of 
its labours appear gp in the patent-offices of this 
and other countries. It can hardly fail to strike the 
thoughtful man that the number of patented inventions in 
every-day use is extremely small compared to the number 
taken out by ine inventors. Much that is 
ly, and in the fullest sense of the words good for nothing, 
is patented. A proportion of inventions is never touched 
because the inventors lack capital. There remain in- 
ventions which are really ingenious, yet practically 
useless, either because something better is already in 
existence, or because they will not pay. This is the test 
in the present wa | of the utility of an invention. If by 
it 


working it a profit may be earned, the invention will be 
called, and is, The most exquisite device which it is 
possible to uce must be ed as valueless unless it 


can be worked at a profit. is a very unsentimental 
view of the question; but it is the correct view, and much 
none and ——— would be saved if inventors as 
a y. would keep it carefully before them. Further- 
more, we would warn the inventor to make himself 
oor acquainted with the circumstances and condi- 
tions of the trade which he proposes to benefit, before he 
spends much money or thought in inventing. Above all, 
let him stand in awe of theories imperfectly supported by 
facts. Certain and trades are carried on under 
conditions apparently so bad that they can easily be 
improved upon; but it will usually be found that 
a good reason exists to account for what may appear 
to the outsider to be stupid mistakes. We might 
e use of ventilating fans for drying ricks began to 
be talked about. The Royal Agricultural Society carried 
out an elaborate and costly series of experiments at Read- 
ing, in 1882, to test the value of the system, and of a 
number of fans hurriedly patented to provide for its wants. 
The result was practically a failure. The trials proved 
weather ; that, ough it might be possible to 
grass in this way, it oan ak aus to make hay. A 
very pretty theory fell to the ground. It is not, perha 
too much to say that the inventor ransacks the earth for 
some subject on which to exercise his talents; and as this 
process has now been going on for a considerable period, 
it becomes, as we have said, daily more difficult to invent 
something which is at once new and good. Indeed, the 
world. must look more to the discoverer than to the in- 
ventor.for its future towards that perfection, 
mechanical. and otherwise, which some people imagine it 
to be eapable of attaining. 
In tlie whole range of the mechanical arts nothing will 
be found wipes universal the 
action wer, or development of en » whichever 
like to call it. As engine 
pure and simple, little need be said. The non-compound 
engine bids fair to become extinct, because the compound 
engine is all round a better machine. That it is more 
economical to use high-pressure steam than low is certain, 
and the compound engine provides a better way of using 


high steam than the simple engine does. This is entirely 
apart, however, from the consumption of fuel. If theory and 
practice alike are good for anything, then it is certain thata 
non-compound engine may be made which will burn as little 
coal as the compound engine; but when it is made it is not 
as good as its rival. Its valve gear must be more complex, 
its turning more irregular, and the strains set up in its 
parts greater. All these things have to be taken into 
consideration. A glance at the history of the compound 
engine will suffice to show that if it could not be turned out 


‘for about the same price as the engine which it superseded, 


there would have been no supercession. The first com- 
pound engines used at sea were complex; but they were 
haps as economical in fuel as anything since produced, 
ut the shipowners would not have them. Nothing worth 
mentioning was really done in compound engines until 
the weg Aaguemnr struck some one to build a compound 
engine, like any other two-cylinder engine, only with one 
cylinder smaller than the other, the smaller exhausting 
into the valve-chest of the larger. This solved the 
whole problem in a moment. It is a curious fact that the 
name of the man who first did this is not known. The 
compound engine has grown up in some mysterious way, 
but the author of really the greatest improvement made in 
marine engineering for many years remains, so far as the 
world at large is concerned, in obscurity. If proof of what 
we say be wanted, we may point to the portable engine and 
its co ers. Many varieties of compound engine have been 
recently exhibited, by, for example, Messrs. Aveling and 
Porter, and Messrs. Burrell. These things appear at a single 
show, and no more is heard of them; but the case is different 
with the common Pe in which two cylinders, big and little, 
lie side by side. We may cite the engines me Messrs. 
Fowler, of Leeds, who produced the first compound semi- 
portable in 1879,and Messrs. Richard Garrett and Sons, who 
made the first successful compound portable not long 
afterwards, Now nearly all the principal agricultural engi- 
neers make compound portable and semi-portable 
engines. 

"While dealing with this class of machinery we may say 
a few words concerning the direction which progress is 
likely to take during the year on which we have just 
entered in traction engines. That these when of consider- 
able power are likely to be compound need hardly be said. 
The most probable alteration in other will be the 
adoption of — There can be no doubt that a road 
locomotive properly mounted on springs is a better machine 
than one without them. Almost from the first attempts 
were made to use springs of some kind, and the experiments 
undertaken ended for years in failure. The problem is one 
apparently not difficult of solution, yetit would seem that there 
is more in the background than appears at first sight. We 
have during the last twenty years seen a great number of 
spring wheels and systems of springs, brought out, and the 
inventors or manufacturers have invariably stated that the 

roblem was solved, and as invariably they have given > 
building engines so fitted within a very few soni. e 
confess that we now look on all such assertions with 
incredulity. The spring carried traction engine has yet to 
be produced unless Messrs. McLaren, of Leeds, have 
solved the problem; and we imagine that they have, 
because they continue to make and sell engines fitted with 
their wheels, and spring wheels besides. "This, so far as we 
are aware, no one else is doing, or has ever done to the 
same extent. We may perhaps remind our readers that 
the spokes in the M‘Laren wheel are made of steel plates, 
bent to an elliptical form, so as to im a slight, yet 
sufficient elasticity to the wheel. Such a wheel would 
have been impossible a very few years 290, because the 
steel required could not have been obtained of the proper 
quality at the price. Now little difficulty is encountered 
in getting what is required. 

e transition from traction engines to steam tramways 
is very easy and consistent. In Teaueidtion of engines 
for this purpose steady oe ate is being made, always by 
adhering to principles which ought to be sufficiently obvious. 
Steam tramway locomotives are not toys, and they must 
be made very strong and verysimple. We hear much less 
of breaks down and failures from wear and tear than we 
once did. Three firms in this country seem to have the whole 
tradein their hands, namely, Messrs. Merryweatherand Sons, 
of Greenwich; Messrs. Wilkinson, and Messrs. Kitson, of 
Leeds. On the Continent there has recently been a good 
deal heard of Honigmann’s system, and a few words con- 
cerning it will not be out of place here. It has long been 
known to chemists that if steam be condensed in a solution 
of caustic soda, the temperature of the solution will soon 
become higher than that of the steam. This phenomenon 
is not iar to soda salts. It is also manifested by lime, 
though in a less degree; and many years ago Mr. 
Perkins, of high-pressure steam notoriety, proposed 
to utilise this property, but did nothing in the 
matter. M. Franqg is well known as the inventor of a 
fireless locomotive, which is used to some extent on the 
Continent, and in the year 1882 he, according to his own 
statement, which we see no reason to doubt, thought of 
utilising caustic soda—sodic a way which will 
be understood in a moment. In company with M. Lentz, 
of Dusseldorf, he carried out some experiments, and in 
March, 1883, M. Amclin, a chemist, was employed to make 
further researches. In May, 1883, Herr Honigmann, a 
German chemist, patented the use of caustic soda, and ever 
since a paper war has been waged as to priority of inven- 
tion. The nature of this war will be readily understood 
when it is borne in mind that one is a Frenchman and 
the other a German. The best of the —_ is that the soda 
has, up to the present at least, proved of very little value for 
the intended pu . The fireless locomotive has in lieu 
of a boiler, a cylindrical vessel which is nearly filled with 
water. Into this steam is blown until the water is 
heated up to the same temperature as the steam. A 
quantity of the steam is condensed during the process, and 
on reducing the pressure the whole of this steam is 
liberated again from the water, or more strictly, fresh 
steam equal in quantity is produced, and may be used to 
work an engine. Thus, for example, if the water has a 


temperature of 60 deg. to begin with and the steam one of 


360, corresponding to a pressure of about 154 Ib. absolutely, 
then each d of water can take up 300 units, In 
theory, all the steam put into the water, which may amount 
to as much as one-fifth of its whole weight, will given 
back again as the pressure falls, and will be available for 
working an ine. It is thus possible to store up energy 
ag to the development of 15 or 20-H.P. for two hours. 

e invention is at least twenty years old, and was first 
brought into a practical shape by Dr. Lamm, an American. 
He forced hot water into the receiver, M. Franq blows in 
steam with the same result and more convenience. It is 
clear that losses will take place from radiation, and that a 

t deal would be gained if the vessel could be kept hot. 

e soda is used to impart heat. In practice, while the 
engine is at work, the temperature never falls below about 
280 deg. If the temperatures have a wider range, 
of course better results can be had. In using caustic 
soda the ordinary receiver was placed, during the 
first experiments, in a casing surrounding it, the space 
between being filled in with dry soda. The exhaust steam 
from the engine entered below, rose through the soda, and 
escaped above. The heat then given out by the soda 
of course was im to the water in the receiver, 
and aided to maintain its temperature, but this plan 
did not answer, as the soda did not get the steam 
equally, and modifications were made. To the Moni- 
teur Industriel we are indebted for the following 
particulars of one experiment. The engine ran 
8°37 miles in 3 hours 49 minutes, from which must be 
deducted two stops of 11 and 7 minutes respectively. The 
track was only 80 metres long, so that the engine had to be 
stopped and reversed at end. The weight of soda 
solution carried was at starting 732 kilogs. with 15°7 per 
cent. of water; at the end of the experiment the por- 
tion had risen to 43°8 per cents; in all 377 kilogs. of water 
were evaporated. Up to the time of the first stop the load 
consisted of a wagon containing 17,200 kilogs.; sub- 
sequently this was replaced by two wagons weighing 
together 13,200 kilogs. During the first hour the tempera- 
ture of the water remained unaltered. The soda solution 
rapidly rose 7deg. or 8 deg. Cent., and then slowly fell 
3 i The steam rose 5 deg. in temperature and the soda 
lost 5 deg. while the engine was standing. At the end of 
the run the temperature of the solution was 157 deg., 
that of the steam 147 deg. It is clear, then, that a certain 
advantage was gained 4 it must be borne in mind that 
the solution has to be re-concentrated to restore the soda, 
and the whole gain will be less than the value of the fuel 
required for this re-concentration. Again, the soda 
deteriorates, becoming carbonised by the carbonic acid in 
the air; and the weight to be carried is greatly increased ; 
so that, on the whole, no real pecuniary advantage appears 
to be gained, but the reverse; but it does seem, on the 
other hand, that an engine can be made to run somewhat 
further with than without the soda. Herr Honigmann, of 
course, regards this as a paramount advantage. 

Transferring our point of view, we may consider the 
direction being taken in railway locomotives. The most 
startling novelty in this direction last year was Webb's 
compound engine. Of these there are now, we believe, 
about a dozen at work, and they are said to give great 
satisfaction. As the inventor is also the judge and jury in 
this case; the public must use their own discretion in 
arriving at an opinion. The engine ought to be successful 
as a machine; as to economy in fuel, it is said to save 
about 20 per cent.; but other locomotive superintendents 
venture to think that as good results can be got without 
compounding. There seems to be no dispute, however, 
that compounding goods engines which have to work up 
heavy banks might prove very useful ; and we shall not be 
surprised if engines of this kind are designed, if not con- 
structed, during the year. At present, however, no one in 
this country is following Mr. Webb’s example, although 
compound engines are being made both on the Con- 
tinent and in the United States. In locomotive construc- 
tion generally the tendency is to build heavier and 
heavier engines. The weight, indeed, of all our nger 
rolling stock is increasing sem | but surely. e latest 
developments may be regarded, perhaps, as the new 
engines with 19in. cylinders, 26in. stroke, and ft. 
coupled wheels, being built by Mr. 8.. Johnson for the 
Midland. These will be fitted with Joy’s valve gear. 
Mr. Worsdell, of the Great Eastern Railway, is also 
building heavy engines, of the type illustrated last summer 
in our and fitted with Joy’s valve gear. The 
excentric and link motion no longer enjoy complete popu- 
larity, and it is not improbable that before long they will 
be entirely abandoned in favour of Joy’s gear, or some 
other of the same class, such as Marshall’s. ‘ 

In the race for cheap power the steam engine is, for the 
time being, the winner, but its supremacy is imperiled, 
in some fields at least. The gs engine is consti- 
say be na a formidable rival. Steam and gas engines 
both belong to that class of fluid motors in which the 
working fluid has first to be made and then thrown away ; 
and in this respect it differs from the hot-air engine, in 
which the working fluid is provided free of cost. Steam 
and gas have alike to be made before they can be used, 
and the question for the user is which can be made 
most cheaply, taking into account the weight of both 
required to produce a given result. A very good 
steam engine will require 20]b. of steam to give out 
one horse-power. A good gas engine will uire 
about 20 cubic feet of coal gas ipo ony #1b. The heat 
developed in the combustion of 1 cubic foot is equivalent 
to the evaporation of °68 1b. of water from 62 deg. Mak inga 

roper deduction for the imperfection of boilers, it may 

taken that 1 cubic foot would produce “4 Ib. of steam, so 
that 20 cubic feet would give 8 lb. of steam, and 60 cubic 
feet would be required to produce steam enough to develope 
1-horse power ; consequently it is three times as economical 
to burn gas in the cylinder of an engine as it is to use it to 
generate steam to drive an engine. The most noteworthy 
advance that has been made is the successful adaptation of 
“water “or hydrogenated carbonic oxide, as a working 
fluid. Thi we have already ponent out, must in no way 
be confounded with coal gas. fact, it is obtained from 
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coke from which all the coal gas has been expelled. With 
this Mr. Dowson has succeeded in obtaining a horse- 
power for 1} Ib. of coal per hour. It only remains 
to be seen on how large a scale the system can be 
worked. Owing, however, to the high speed of rotation 
at which the gas — must be driven, and the violence 
of the im which renders very strong crank shafts 
indispensable, it seems unlikely that large engines can 
be made on this system; possibly, 100 indicated horse- 
power is the maximum. It by no means follows, however, 
that this will generally limit their range of utility, 
Nothing could be more easy, for example, than to arrange 
—in the case, let us say, of a large cotton mill—ten 
engines side by side, all driving one crank shaft, with 
suitable couplings of course. In this way we should have 
1000 indicated horse-power at once; and the breakdown of 
any one engine would represent but a jal loss of 
wer. An overhead gantry would enable the broken- 
Hg engine to be removed and replaced by another in a 
very short time. The multiplicity of engines would get 
over the great objection which is now urged against the 
engine, namely, its want of regularity, which, no 
foubt, seriously detracts from its usefulness for some pur- 
poses, such as driving electric light machinery. 

We have alluded incidentally to hot-air engines. It 
is now at least thirty years since Ericsson startled the 
world with the hot air engines of the ship called after him. 
This vessel had four cylinders each 14ft. in diameter and 
6ft. stroke. The number of revolutions per minute was 
nine, and the horse-power about 300, obtained with 560 Ib. 
of coal, or say 1°861b. per horse per hour, a result wholly 
unequalled at that time. From 1852 to 1883 men have 
worked hard to oesog a really effective practical hot-air 
engine, and they have failed tomake anything useful of more 
than 20-horse power; and yet there can be no doubt that 
such an engine is thoroughly capable of displaying wonder- 
ful economy, The superlative difficulty lies in devising 
means of heating the air satisfactorily and preventing, at 
the same time, the utter ruin of piston and cylinder. On 
a small scale, this seems to admit of being done, as in the 
Bucket caloric engine; but not on a large scale. It would 
seem, again, that difficulties are encountered in adopting 
the system to a small motor for domestic purposes. We 
have repeatedly pointed out, we may here remark, that a 
domestic motor, something about 1-man_ power, is much 
wanted ; but we appear to be as far from it as ever, unless, 
indeed, electricity steps in and helps us, But from all that 
can be seen, it would seem that the successful inventor 
of a domestic motor might make his money and retire long 
before his machines will be superseded by a regular supply 
of electricity from street mains. The conditions to be com- 
fer with by the motor are, however, not very easy of 

ulfilment. We think, however, it is not impossible that gas 
might be used as the working fluid. A steam motor may 
be made which will rarely require replenishing with water, 
and will be clear of feed pantpe ang injectors ; but it would 
occupy rather more space t is desirable. Yet there 
might be a field for such an — and the advantage of 
having power enough available to drive, let us say, a 
sewing machine, whenever we choose to light a gas jet, is 
obvious enough. 

There is reason to believe that the tonnage of steamships 
built in 1883 is the on record; but there can be no 
doubt that it has been in excess of the real requirements of 
trade, and that there will be a considerable falling off this 
year. But new enterprises are being undertaken which 
will prevent our shipyards from being altogether idle. In 
marine engineering the tendency is all in favour of higher and 
higher ures. The Atlantic trade claims consideration 
first. The Cunard Company, following the example of the 
Guion Line, has ordered two very steamers from 
Messrs. John Elder and Co. These vessels will closely 
resemble the Oregon, and will be propelled by engines of 
12,000 or 13,000-horse power. e Oregon was In some 
respects the sensational ship of last year. Great things 
were expected of her; but they have not come oa 
Her machinery has broken down, pistons having ed. 
With the ruin of the engines of the Austral, by the same 
firm, before our eyes, it is not too much to say that Messrs. 
Elder have been unfortunate with their machinery of late, 
and vigorous measures will have to be taken to maintain 
the high reputation of the firm. Much is still heard about 
reducing the time spent on voyages across the Atlantic, 
but there is little hope that this will be accomplished this 
year at all events. Like most other things, it is a question 
of money to a considerable extent; and it is found that it 
will only pay to run high-speed steamers during about 
four months of the year, when the great tide of 
traffic sets in between England and North America. For 
te rest of the year the great Atlantic steamers will have 
up dock, or run at a dead loss, 
obtained in the past are not very encouraging. It is, if 
startling, nevertheless true that all that has been accom- 
plished in the last ten years is a reduction in the duration of 
Atlantic voyages by about 14 hours, while the consumption 
of fuel has risen from 90 tons to 250 tons in the twenty-four 
hours. It is true that such vessels as the Alaska or Oregon 
are more commodiousthan theirimmediate predecessors, but 
this has nothing to do with the question of speed. It is im- 
possible to obtain any information as to the rm, 90m 
of coal per horse ver hour in such ships; but we have 
every reason to think that it iscomparatively high. Their 
engines are nominally compound; but the steam is admitted 
for some 90 per cent. of the stroke into the high-pressure 

linders, and the ratio of ‘expansion is probably not more 

four or five to one. The first consideration is Ce 
and to secure this economy is cast to the winds, and the 
engines are driven as hard as they can go without the 
ightest consideration for the apes f of coal burned; big 
boilers and plenty of them being held in more repute than 
economical machinery. The Atlantic trade is peculiar in 
this res and we must turn to other routes than that 
from Liverpool to New York in order to find evidences of 
real advances in marine engineering. 

The triple Se engine has so successful that 

‘it is not improbable that it_will ultimately supplant all 


other types of compound engine, Messrs. y, 0 


~ 


Dumbarton, are building two sets; Messrs. Napier, of 
Glasgow, have in hand three sets of 5000-horse power each ; 
Messrs, Blair, Richardson, and Thomson have each in hand 
one set, Messrs, Shaw, Saville, and Co. are now running 
ships to New Zealand, and it is for two of these that 
Messrs. Denny’s engines are intended. The New Zealand 
Steam Shipping Company is running monthly boats direct 
to New Z . The voyage is about 13,000 miles, and is 
made in forty-five days, or even alittle less, The ships burn 
50 to 60 tons a day steaming at 124 knots. Shaw, Saville, 
and Co.’s Albion line is intended to compete with this com- 
pany, and to have a speed of about 13 knots, The engines 
are of very peculiar type. They have four cylinders and 
two cranks. The cylinders are in pairs, tandem 
fashion, the s on top of the large cylinders, 
The first small cylinder takes steam from the boilers 
for about five-eighths of the stroke, and exhausts into 
the valve chest of the second small eylinder, where it 
is further expanded, and then passes into the valve chest 
common to both the large cylinders, so that there are three 
expansions although there are four cylinders. The same 
result would be obtained if a fourth small cylinder were 
mounted on the top of the central or high-pressure 
cylinder of a triple-cylinder engine, like those of the 
Orient, and it is not improbable that this type of engine 
will be made. The engines which we have just descri 

will be supplied with steam having a pressure of 165 Ib. 
to the square inch, the heaviest ever carried at sea. The 
boilers will have steel shells 1}in. thick, and Fox’s corru- 
gated steel flues. We understand that since Mr. Fox 
adopted steel for his corrugated furnaces, not one has come 
down or given the smallest trouble. New machinery 
has been erected for their manufacture. The steel 
plates bent to make a furnace are welded by a special 
machine. A length of about 10in. of the seam is 
brought by a double gas blow-pipe and a reducing 
flame to a welding heat. The flue is then shifted a little 
way on, and brought under a very small steam hammer 
running at a high speed, which welds the seam perfectly 
in less time than it will take to read this. The gas flame 
is all the while at work on another length of 10in., and 
thus the process becomes almost continuous. The furnace 
tube is then heated all over in a special furnace, and shifted 
on to a corrugated horizontal roll; below this are two other 
similar rolls, which are raised by hydraulic pressure, and 
caused to rotate, and in this way the ines tube is rapidly 
corrugated between them. e results obtained are so 
far superior to those got with the old process of cor- 
rugating iron furnaces on the beak of an anvil under a 
steam hammer with a corrugated tup, that it is not too 
much to say that the co: ted flue owes its existence 
to-day to steel. Nor is this the only recent applica- 
tion of machinery to the manufacture of marine boilers. 
A company has been formed, and will start during the 
year at Barrow-in-Furness, for the manufacture of rolled 
steel boiler shell hoops, without a weld, up to 16ft. in 


diameter, lin. thick, and 4ft. Gin. wide. This will at once | be 


augment the strength of boiler shells by 25 per cent. for a 
iven thickness of plate. Only transverse seams will then 
ve to be rivetted. The machinery required is, we need 
hardly say, of a very heavy type, and it is being made by 
a very eminent Manchester firm. There is therefore no 
reason to doubt that the scheme will be entirely successful. 

It may be asked, Will not steam of such a pressure as 
165 lb. cause a good deal of trouble? How will packings 
and piston rings be got to stand it? No difficulty is anti- 
cipated, and with the advent of the boiler rings referred 
to avove 200 lb. on the square inch will certainly be 
carried. As difficulties arise ingenuity overcomes them. 
The Aberdeen, working with 125 1b., has run from this 
country to Australia with one set of packings, which were 
in capital order at the end of the run, never having been 
touched the whole way. These packings are Belldam’s 
patent, and are made of asbestos and soft metal, so put 
together that a species of incorporation appears to take 
place between the two. 

One of the most important points for consideration in 
designing machinery for very long voyages is that it shall 
not break down. this score the triple expansion 
engine advantages. Ifanaccident happens 
to any one of the cylinders the other two can be used. It 
is only necessary to hang up the disconnected piston, draw 
the slide valve, and re; the pressure according to 
which cylinder has failed. In fact, the ship may be said 
to carry always a reserve engine ; a competent engineer 
might, indeed, manage to complete a voyage ‘with ¢ one 
cylinder only if two failed. Again, ity age. that can 
be made interchangeable is interchangeable, and a spare 
length of crank shaft is carried. Mr. Thomson, 
of Southampton, is now introducing a new screw 
shaft coupling which is receiving much attention. 
If the shaft breaks the coupling or clamp is put on 
the broken part, and the ship goes on her way. There is 
nothing new in the use of p hae to mend shafts. They 
were su, in this journal many years ago, and various 
modifications have since been patented. It has been found 
in practice, however, that considerable difficulty was met 
with in getting a clamp in two pieces only to grip with suf- 
ficient tenacity a shaft pated ragged and distorted. 
Mr. Thomson’s coupling is, to meet the objection, made in 


three pieces, and so easily adapts itself to inequalities. | 


Under the conditions which now obtain a ship might with 
perfect safety undertake a voyage to New Zealand without 
any masts or power of Acts. be sail; and it begins, 
indeed, to be doubted whether masts are after all worth 
the trouble and expense which their presence entails. 
Before dismissing this branch of our subject, we 
may add that the sailing ship trade to Australia bids 
fair to be entirely superseded by steamers. Between 
the Peninsular and Oriental Company, the Orient Company, 
and Messrs. Milburn, there is now a steamer almost every 
week for Australia, and these vessels are now carrying 
Government emigrants, who, until recently, were always 
sent out in sailing vessels. The — always go by 
the Cape, picking up the favourable e winds thence, 
and return by the Suez Canal, so as to avoid head winds in 


f | the trade latitudes, 


In torpedo boats there have not been made the striking 
advances such as we have been able to record during the’ 
last few years, A number of second-class boats were. 
delivered to the English Government early last year by 
Messrs. Yarrow and Co. and Messrs. Thornycroft. The 
highest speed recorded was with one built by the former 
firm, when 17:27 knots, on a two hours’ continuous trial, 
was obtained, which, for a craft 63ft. long by 8ft. beam, is 
a somewhat remarkable result. The second-class boats 
built by both the above-named firms for the Admiralty are 
oa, with steam impulse gear invented by Messrs. 
arrow and Co, This system was tested by the Govern- 
ment authorities at Portsmouth in March last, and 
found to be Chorougly efficient and a considerable 
improvement upon the plan previously in use. At 
first, in the smaller craft, the torpedoes were lowered 
into the water by means of a sort of cradle at each side, 
and were discharged from the boat by means of their own 
propelling machinery. This, however, was not found to 
give satisfaction. Of the new type of boat there are eleven 
in the service. Nine have been received at Portsmouth 
from Messrs. Yarrow and Co. and Messrs. Thornycroft 
and Co. for the trial of their impulse gear, after having 
undergone satisfactory steam trials on the Thames, The 
steam ejecting apparatus of one of the former maker’s 
boats was tried at Portsmouth last March, by Mr. 
Mayston, of the Steam Department, and Captain Markham 
and Lieutenant Galway, of the Vernon. Mr. Andrews, 
of the Admiralty, was also present on the occasion. In 
this boat both the propelling engines and the impulse 
differ slightly from those which have hitherto been received 
into the service. The vacuum in the surface condenser is 
produced: by an et ma and a centrifugal circulating 
pump, which are worked by a small compound engine, 
which also works the feed ps. By these means the 
vacuum can be maintained when the main engines are at 
rest, and consequently great facility of starting is secured. 
The ejecting apparatus consists of a couple of hs, 
fitted el to each other forward, and having a slight 
dip downward. In these the torpedoes, which are 14ft. 
long and 14in. in diameter, are placed, the and 
ides being so arranged as to accommodate either the 
oolwich or Fiume projectile. At the rear end of the 
troughs are the impulse steam cylinders, to which steam 
is admitted from the boiler by means of an equilibrium 
valve. The cylinders are 6in. in diameter, while the 
thrust of the pistons is 7ft. When the steam is suddenly 
let in, the as are expelled from the troughs as 
from a gun. e diameter of the cylinders in the Yarrow 
boats is greater than in the Thornycroft craft, so that 
increased velocity of impulse is obtained. The use of 
equilibrium valves, instead of the ordinary slide valves, is 
another innovation by means of which the steam is so easily 
admitted that Captain Markham’s condition of acceptance, 
viz., that a man should be able to pull the trigger with one 
hand while steering the boat with the other—is capable of 
ing realised. From a report published at the time we 
learn that after the torpedoes had been received on board 
from the Vernon, a preliminary run was made alongside 
with a pressure of 801b. This being deemed satisfactory, 
the boat was taken up Porchester Creek, and two more 
runs were made, the first with a pressure of 60 Ib. while 
the boat was ing at 12knots, and the second with 
the full pressure of 120 Ib., the ‘boat ing thro the 
water at about 16knots. The first shot proved highly 
successful, nothing finer being desired than the t 
line which 
tor 


it maintained in the water. The second 
0, however, on leaving the boat, dived under water 
and buried its snout in the mud, the air bubbles indi- 
cating the spot where it had sunk far in the rear. -As it 
was thought this failure might be due to the lifting of the 
bow of the boat when driven at great speed, and the con- 
sequent change in the position of the troughs, relatively to 
the water, experiments were subsequently made to deter- 
mine the actual rise of the bows at various speeds, and 
with boiler pressures rising from 60 Ib. to 120 Ib. * It 
however, found that the maximum rise did not ex 
yin. per foot, which is considered as the normal ratio. 
On the second day of the trials three more torpedoes were 
discharged under way, the — going at 801b,, 100 Ib., 
and 1201b. pressure. The whole of the runs were success- 
ful, from which it is inferred that the failure of the previous 
day was owing to some defect in the torpedo itself, and not 
in the firing gear. 

In sea-going torpedo boats a few have been built, one of 
them, the Childers, by Messrs. Thornycroft, is now under- 
going trials at Portsmouth. All sea-going torpedo boats 
as now built are provided with a curved deck forward 
covering the torpedo tubes, at the after end of which is the 
conning tower. There are two funnels, so as to allow of 
the passage of the torpedo; in fact, they are all similar in 
all essential iculars to the Batoum, built four years 
by Messrs. Yarrow, which, as a matter of fact, the 
first of this class of sea-going boat. ; 

The electrical launch constructed by Messrs. Yarrow and 
Co., in conjunction with Messrs. Siemens Brothers and the 
Electrical Storage Company, must be recorded as an impor- 
tant advance towards the introduction of electricity for the 
propulsion of vessels; and what these experiments may 
Concerning ships of war and guns, we have not space to 
speak, nor - rs indeed, much to be said with which 
our readers are not familiar. Breech-loaders are rapidly 
replacing older guns with us, as they have done with other 
nations “ictitacsind tobe pretty generally held in the service 
that they are not so trustworthy as the muzzle-loader. 
The battle of guns and armour is waged now as fiercely as 
it was twenty years ago, each success of the gun being 
followed by aco: nding improvementinthe armour. But 
it would appear that the end is within measurable distance, 
and that the gun will scoreaqualified suécess, We fancy that 
nearly all that can be done has been done for armour. Steel- 
faced plates cannot be far from perfection, but who can 
say that of the guns? Comparatively light weapons now 
do work which not‘long since would have been regarded as 
impossible. The créditfor latest achievementin thisdirection 
is due to Sir J. Whitworth, and was obtained at Southport 
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on August 11th last, with a 9in. hexagonal bored gun 
made of fluid pressed steel for the Brazilian Government, 
in the presence of Admiral Azevedo and Captain Carvalho, 
of the Prazilian service. The gun weighed 20 tons ; the 
34-4in. long, 403Ib.; ¢ 197lb. A plate of 
wn’'s iron, 18in. thick, was at 90ft. from the gun, 
laced against a hoop 37in. long filled with hard rammed 
damp sand, behind which was placed a steel and oak back- 
ing 7in. thick. This was supported by a cast iron plate, 
19ft. Gin. long, 5ft. wide, and 14in. deep, held in position 
by baulks of timber all well bedded and covered with damp 
sand. The projectile, after perforating the 18in, plate, 
passed through the sand, and then through the steel plate 
and oak backing, broke up the cast iron plate, and finally 
buried itself it the sand at a distance of 17ft. from the face 
of the target and a depth of 4ft. below the cast iron plate. 
Previous to penetration, a range of 7876 yards was 
obtained with an elevation of 10deg. So far as we are 
past this result is absolutely unparalleled with agun of this 
weight. 

The use of steel rapidly extends in every department of 
engineering, but it must not be forgotten that this is a 
somewhat different material from that produced a few 
years ago. Much greater certainty of quality has been 
attained, and it is worth notice that less has mn heard 
for a long time past about porous ingots than used to be 
the case. The simple device schemed by Mr. Gijers, viz., 
soaking pits in which steel ingots are suffered to keep them- 
selves at a high temperature, has proved an immense suc- 
cess, and may no doubt tend to the further improvement 
of the metal. As to the use of steel for ships one fact is 
sufficient to give here. Last year Messrs. Sir W. G. Arm- 
strong, Mitchell, and Co., of Newcastle-on-Tyne, launched 
seventeen ships. The largest had a tonnage of 2657, 
the smallest was 15 tons, the ave was 1387 tons. All 
these were of steel save six. It will not be out of place to 
say here that the gigantic establishment of the North- 
Eastern Engineering Company at Newcastle-on-Tyne will 
be amalgamated with the firm of Messrs. Alexander Leslie 
and Co., of Hepburn, who will take charge of the ship- 
building department, Mr. William Allan remaining chief 
of the engine works. 

Notwit ding the depression which seems to be 
falling over the shipbuilding industry generally, exten- 
sions more or less important are being carried out in 
existing yards throughout the various centres, and entirely 
new works are even being established and spoken of. The 
Tyne district, which has been so largely augmented of 
late, is still seeking fresh acquisitions. At Bill Qua: 
Messrs. Skinner and Wood are establishing a new be | 
which is in a forward state of preparation. Messrs. Arm- 
strong, Mitchell, and Co. are rapidly pushing forward a 
new yard and plate works at Elswick, the most of the 
offices, workshops, &c., being completed; and the exten- 
sion of a large quay is commenced. It is reported that a 
number of influential Tyne gentlemen have formed a com- 
pany to make dry docks and engine and boiler works in 
the district on a very large scale. It is to take the title 
of “The River Tyne Dry Docks, Engineering, and Boiler- 
Limited.” 

On the Clyde, while no such new works or projects are 
afoot, there are numerous extensions to shipyards and 
engineering works, the vigorous prosecution of which 
seems to some an indication that the shipbuilders look upon 
the present cloud as only transient. Messrs. McMillan 
and Sons, of Dumbarton, in addition to mo erected, 
some little time ago, handsome new offices and acquired 
additional ground, have just finished the erection of extensive 
and lofty shops for their joiner work and for ironworking 
machinery, which will be well equipped. The new shops 
are on the north side of the yard, and the new position 
will enable the builders to construct and launch much larger 
vessels than heretofore,and give very much improvedaccom- 
modation for machinery and workmen. Thesmithyaccommo- 
dation has been found inadequate for the work within 
recent years, and the erection of a substantial new smith’s 
shop, enclosing the old one, has been effected. When the 
roof of the new shop is thoroughly completed, the old 
smithy will be demolished, and its area taken into the new 


op. 

| ee J. and G. Thomson, of Clydebank, are removing 
their engine works from Finnieston-street, Glasgow, to 
handsome new premises, just about completed, in imme- 
diate proximity to their shipyard. Powerful sheer legs, 
capable of lifting as much as 120 tons, have just been erected 
at the side of their tidal dock; these sheers were made by 
Messrs. James Taylor and Co., of Britannia Works, Birken- 
head, and this immense facility, coupled with the completed 
engine works, will enable the firm to finish all their vessels 
without taking them to the harbour or cranes of Glasgow. 
Equal facilities are being added to the yard of Messrs. 
Denny Brothers, of Dumbarton, whose new tidal dock and 
extended yard covers an area of 43 acres. Messrs. Day 
and Summers, Southampton, are supplying a pair of sheer 
legs capable of lifting 100 tons, which are now being 
erected alongside the new dock. A recent and noteworthy 
acquisition to the establishment of Messrs. Denny is the 
system of telephonic communication between all the 
departments of the extensive works, and also to the i- 
neering works of Messrs. Denny and Co. and to the 
Dennystown Forge, about three-quarters of a mile distant. 
The system, which is most complete, extends also to the 
residences of the several partners of both firms, and it has 
already been found of great advantage in facilitating the 
work in both establishments. 

In the South Wales district several projects are afoot, 
some of which have already taken tical form. A new 
slipway and dry dock are about to be constructed at New- 
port, on the east side of the river Usk. Contracts in con- 
nection with the works have just been let, and a 
ballast jetty and other preliminary works are to be erected 
forthwith. A company, called the Windsor Slipways 


Shipbuilding and Engineering Company, is about to start 
with a a 4, capital of £140,000 the establishment of a 
large shipbuilding and repairing yard on the western side 
of the Taff. The site, which is over 20 acres in extent, 
will be leased for 250 years from Lord Windsor. It has a 


river frontage of 1000ft., and it is believed that at neap 
tide there will always be 25ft. depth opposite the works at 
high water. Two slipways, one t. long, capable of 
accommodating vessels of 5000 tons, and one 900ft. long 
for 3500 tons vessels, are projected, together with a grid- 
iron 400ft. long, two shipbuilding berths, and a whost 
with sheer legs. The whole of the works are to be com- 
pleted within eighteen months. 

It is unsatisfactory to write the word failure in connec- 
tion with any undertaking, yet that seems to be the only 
term applicable to electrical progress during the past year. 
Undoubtedly the year commenced with t promise. 
“Only let us get the Provisional Orders, and work will be 
commenced at once,” was the cry of the companies. Well, 
they have the Provisional Orders, but where is the work ? 
The cry is still for time. The truth of the matter is that 
with nee half-a-dozen exceptions the Orders were in- 
tended to be used as levers to force money from the public. 
The money has not been forthcoming, and the holders of 
the Orders have no money to carry out the work. Electric 
light speculation has turned out a sorry business, but per- 
haps the tremendous depression will prove the best thin 
in the end. It will necessitate Birt poner a in lieu o 
reckless statement. The proceeds of actual work, and not 
the probable rise in shares, will be looked forward to as 
the gain of the investor. Prices of apparatus will not be 
inflated, but bear some approximation to their real value. 

Electrical work is becoming rapidly divided into dis- 
tinct branches—each branch requiring separate considera- 
tion. In days quite recent, inland telegraphy was almost 
the sole subject we had to notice of the applications of 
electricity. Then telegraphy was split into inland and 
submarine. The introduction of the electric light in 1878 
added another branch ; then came telephony, and to these 
may safely be added the transmission of power. Indeed, 
we are not sure that medical electricity cannot claim a 
distinct niche for itself, and we must not overlook electro- 
metallurgy, which is the contemporary of telegraphy. These 
branches are severally distinct from the other, each requiring 
special knowledge for its successful pursuit. Of course there 
are certain principles common to all—theseare the principles 
of thescience of electricity. The artsof telegraphy, telephony, 
electro-metallurgy, &c., are specialistic. e applications 
of electricity seem destined to play a far more prominent 
part than hitherto in the history of engineering, and 
certainly the work connected with submarine telegraphy, 
and even with inland telegraphy, requires attainments 
of sufficiently marked a character to deserve the considera- 
tion of all engineers. If, however, electric lighting and 
the electrical transmission of power are destined to occupy 
a far lower position than some enthusiasts imagine, some- 
thing very much approaching to a revolution, as things go 
now, will have to take place. Less important may seem 
electro-metallurgy; but it must be remembered that the 
nickeling of the bright parts of machinery is becoming a 
trade of large dimensions; and although nothing much as 
yet of a practical character has been done in the melting 
of refractory materials, the experiments of Siemens 
and Huntingdon are not of the nature of failures. 
Further, more than one—as yet uneconomical—attempt has 
been made in the direction of extracting ores partially by 
electrical methods. Electric lighting was no new thing in 
the laboratory, but it came upon us as practically possible 
in a somewhat startling manner. It is not, therefore, 
beyond the bounds of possibility that any year may see 
the adoption of the operations indicated 
above. There is no danger in keeping these possibilities 
in mind. It is, indeed, preferable to do so, inasmuch as 
these very —— may be utilised in the case of 
emergency. e art of electro-plating has long since 
assumed enormous proportions, and employs — and 
labour to a large extent in Birmingham, Sheffield, 
and London. 

The transmission of power is in the embryonic stage. The 
success of the electric railway at Berlin and at the Zank- 
erode Colliery probably acted as an inducement to a trial 
of electric railways in Britain. The first line on more 
than a toy scale, was that constructed through the ene 
of M. Volk at Brighton. This short line of a quarter of a 
mile has been very successful, and is now being extended 
about a mile. Starting from the Aquarium, it will be 
carried to the free pier, and ultimately by a tunnel and 
skirting the town, to the Downs. The line is constructed 
upon the shingle, close to the sea wall, in a very inexpen- 
sivemanner. The existing line has been worked by an Otto 

engine of 2-horse power, driving first a D, Siemens 
vals which was after a while replaced by a small 
Weston dynamo. The cost per passenger per mile, 
allowing 15 per cent. depreciation in plant, has been 
about 0°6d. e following details have n previously 
given, but may be repeated :—Engine, 2-horse power, Otto; 
current, 18 ampéres; electro-motive force, 55 volts ; 
weight of motor, 2°75 cwt.; weight of car, 7°00 cwt.; load, 
fe persons, 1 ton; gradient, 1 in 100; mean speed, 
seven miles an hour ; daily journey, 25 to 30 miles ; daily 
average of passengers, 350. The other electric railway— 
that at Portrush—is of greater pretensions, being from 
six to seven miles in length. This, however, has been so 
recently described by us that we need but recall it to 
memory. 
. Professor Fleeming Jenkin at Southport exhibited during 
the British Association Meeting his “Telpher”—a bar- 
barous word derived from Phosphorus, 
with neither of which electric railways have anything to do 
—and described the “ nest gearing” used in its construction 
before the Mechanical Section. fessor Jenkin has since 
at the opening of the session at Edinburgh University de- 
scribed of “Telpherage,” which he is 
with Professors Ayrton and Perry. The pith of this 
scheme is as follows:—A frame made to run on a line of 
rods carries an electric motor. An electric current is con- 
veyed from a stationary dynamo to this motor, or to motors. 
The motor is geared to a chain of “nest gear” by means of 
which the frame and the attached buckets or skeps are 
moved. The experimental line at Weston consists of two 
sets of rods supported by crossheads on oor 60ft. apart. 
The line is divided into sections of 120ft., and each 


section is insulated from its neighbour, alternate 
sections ps * insulated from the ground, but not from 
each other. The sections not insulated from the ground 
are also electrically connected to each other. The train is 
120ft. long, consisting of seven buckets. and a locomotive, 
and will carry a useful load of about 15 cwt. The motor 
used is that of Ayrton and Perry. The scheme, as we say, 
is altogether in the experimental stage, so that no data as 
to cost are forthcoming. The value of such a line com- 
ape with an ordinary light electric railway cannot as yet 

ascertained ; but no doubt, if successfully carried out, 
it will have advantages under certain conditions and cir- 
cumstances that, whatever the relative values, the “telpher” 
system would be preferred to any other. 

The electrical transmission of power in other phases is 
wholly a question of the future. eory is pretty clear as 
to what is required in the matter of electromotive force in 
order to transmit power economically over considerable dis- 
tances, and also as to the requirements of a good motor, but 
we do not know that the motor is yet forthcoming. Till 
lately opinions differed about the using of alternate cur 
rent machines for the transmission of power; but Hop- 
kinson, Gordon, and others point out that transmission is 
possible, although at present they do not agree that such 
transmission is economical. 

Leaving till last the consideration of the most important 
—or rather the most prominent—development of electricity 
we may dismiss in a few words the branches telegraphy 
and telephones. Progress in telephones has been far too 
slow, the reason being the exorbitant price charged for the 
luxury. Telephony recalls the question of overhead wires. 
Mr. Preece, in his paper before the Institution read a few 
weeks ago, rather favoured overhead wires. Sometimes an 
extreme case has advantage in the argument. Assume 
that the ter the number of subscribers upon a 
telephonic system the more valuable it is, and suppose 
every house connected. Further, let us become more 
civilised and have every house more burglar proof, 
and fire-guarded by connection with police and central 
stations; add to this that the telegraph wires be overhead, 
and every house electrically lighted, many of these wires 
being overhead, and epee ut enough, who would or 
could agree to it? Shall we agree then that in large towns 
overhead wires are a nuisance? The use of bronze wire 
lessens the evil; the systematic arrangement of the wires 
would lessen it still more, but still the evil remains, though 
of lesser degree. Those who have been able to use the 
telephone system speak very highly of its value. We, 
therefore, if it is so useful, would li e to see it within the 
reach of all. As regards inland telegraphy, the postal 
authorities have been busy preparing for a sixpenny tariff; 
otherwise there is nothing special to record. The service 
has proved remunerative during the year, the revenue 
amounting to £1,750,000, being an increase of £60,000 
over the preceding year. When we come to cables 
we have to consider work of a far different character from 
that of constructing land lines. In cable work, ‘ar ang and 
perseverance must be superposed upon knowledge and 
ability in order that success may be attained. One of the 
best, if not the best, pieces of work done by cable engineers 
waseffected by the Telegraph Construction and Maintenance 
Company’s ao. Scotia last month. A fault, or a 
series of faults, had developed in the Brazilian Submarine 
eae cable midway between St. Vincent and Pernam- 
buco. e fault was localised in cable lying in water from 
1000 to 2000 fathoms deep. It is very easy to talk or 
write about the picking up a cable in these depths, but 
few attempt to realise what the work really means, Some 
five or six thousand feet below the surface lies a thread some 
inch perhaps in diameter; this thread must first be found. 
Considering that thesea bottom is not exactly a billiard table, 
and the instruments used are not as sensitive as our 
fingers or an elephant’s trunk, the getting this thread upon 
the grapnels is no easy task. Miles of d ing are some- 
times done before the cable is found. Even when the line 
is found it has to be brought to the top, spliced, and 
returned. Those only who have undergone the anxiety of 
bringing up the cable know the intense eagerness manifes 
to see the cable safely buoyed or on . It may break at 
any moment, and thenall the previous labour is lost, the work 
commences again, and so on till successful. But to our 
tale. The Scotia left Greenock on November Ist, com- 
menced work on the cable ground on November 16th 
grappled the cable, spliced it successfully and completed 
the work on December 5th, Captain Cato in command. 
Work similar to this was done by the Eastern Company’s 
steamship Volta, the Porthcurnew-Lisbon cable being 
repaired in 1900 fathoms. The new cables laid during 
the year, although not giving a total so great as 
in some former years, are fairly numerous. The 
Silvertown Cable Works have been busy manufacturing 
for the Spanish Government, to connect the pogo’ 
Isles with Spain. The work is not yet complete, and will 
form part of the cable history of 1884. It is said that 
Messrs. Siemens are busy manufacturing cables for two 
fresh Atlantic lines, of which more will be heard in 1884. 
The Telegraph Construction and Maintenance Company 
has ships in the East laying, or about to lay, a cable, 
under a concession from the French Government, from 
Cochin Chinato Tonquin. The cable was manufactured on 
behalf of the Eastern Extension Company, which company 
will also lay a cable to connect Hong-kong with Tonquin. 
The foregoing constitutes the work to be done, During 
the past year the Eastern Company triplicated its Suez- 
Aden athe. The — of this cable is 1402 knots, and 
is wholly brass-covered. The Eastern Extension Company 
has laid some 922 knots connecting Hong-kong-Fouchow, 
Fouchow-Shanghai. The Great Northern Company has 
laid some 1370 miles of cable, connecting Vladivostock 
Nagasaki and Gutzlaff. The cables of the t companies 
just mentioned have been manufactured and laid by the 

elegraph Construction and Maintenance Company. — 

We must now briefly touch upon the delicate question of 
electric lighting. There has been during the year a con- 
stant succession of improvements in the apparatus used. 
We have now better arc lamps, better incandescent lamps, 
and better dynamos than we had twelve months since, 
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The improvements in are lamps have mostly tended 
towards simplification, economy, and steadiness. Those in 
incandescent lamps have tended towards greater length of 
life and the use of a smaller current to give normal results. 
It will, perhaps, be remembered that a short time ago a corre- 
spondence took place in our columnsrelative tothe Crutolamp. 
One pons tn praised the lamp. Another pointed out 
that the results of experiments at Munich gave it the lowest 
position of any lamp exhibited. Since that correspondence 
err Goetz has published the results of experiments upon 
improved lamps of this type in the Centralblatt fiir Electro- 
tooknih, The results show that in point of economy the 
Cruto lamp distanees the Swan lamp. For instance, a 
light of 15 to 16 candles, requires under the former system 
about half the power necessary under the latter. With 
regard to the length of life of incandescent lamps, we may 
mention a fact given us by Mr. Swan concerning the 
lighting of his house at Bromley. He stated that only 
two lamps had been destroyed in some nine or ten months’ 
constant use—only one, in fact, had gone under the ordinary 
conditions of use. It must be remembered, however, that 
Mr. Swan keeps his electro-motive force constant by the useof 
secondary batteries. Thisuseforsecondary batteries seems to 
us to render them all-important adjuncts to successful 
lighting. At the recent meeting of the Swan Company it 
was stated that 180,000 of these lamps had been made 
and sold during the year. The majority of these have 
been used in isolated installations; indeed, we know of no 
case where the Swan lamp has been used in connection 
with central station lighting. The Victoria installation is 
being rapidly completed, and will be the first such statian. 
Mr. Edison, on the contrary, can boast of a number of 
central stations. In New York some 10,000 lamps are 
connected from one centre. At the Holborn Viaduct a 
thousand lamps or so are connected ; and there are several 
such stations on the Continent. The French company has 
successfully carried out several installations of this 
kind, eg., at Milan, where 6000 lamps are in use; 
at Amsterdam, where there are two installations of 1000 
lamps each, &c. This latter company has, during its 
brief working history, carried out 215 permanent installa- 
tions, using 31,339 ps in France, Germany, Austria, 
Italy, Russia, Holland, Spain, and Belgium. The English 
Edison Company has also done a large amount of work, 
especially in ship lighting, as has the Swan. The firm 
which, during the year, has perhaps been the most success- 
ful is that of Crompton and Co. They have greatly 
enlarged their works at Chelmsford, and have been busily 
employed during the year. We have never hesitated to 
say that whatever success the electric light has attained in 
ye mp is due, in a great measure, to the energy and 
ability of Mr. Crompton. He made us really acquainted 
with arc lighting; he probably did more to introduce the 
Swan lamp than anyone else. Last year he brought out the 
compound machine, which is being so extensively imitated, 
and which is practically self-regulating. Besides that he, 
in conjunction with Mr. Kapp, has also introduced measur- 
ing instruments, which are stated to give excellent results, and 
Messrs. Hartnell and Willans have devised an electric 
sovernor manufactured by Messrs. Crompton and Co. 

e Swan and Edison companies, as we have said, 
have carried out a considerable work in ship lighting. 
The latter has introduced the Hopkinson-Edison machine 
—a machine which, as is indic. by the name, is a modi- 
fication of the Edison dynamo by Dr. Hopkinson. This 
latter gentleman has done good work in electrical matters. 
He was the first to introduce the characteristic curves found 
so useful in all that relatestodynamos. He worked at the 
question of transmission of power by means of alternate 
current machines; and he has invented a meter, and has 
greatly increased the efficiency of the smaller Edison 
machines by the modifications referred to above. 

With regard to actual installations, it is not necessary 
to give a mere list of such work, but we may be allowed 
to mention that Mr. Crompton has extended the installa- 
tion at the Law Courts; has fitted up the Law Courts- 
chambers with Swan and are lamps. The Edison Com- 
pany has extended the installation at the Houses of Par- 
iament, and has lighted 7 the Holborn Restaurant, also 
Gatti’s, while Eberles Hotel and others are lighted by Swan 
lamps. A large number of country and town mansions 
has been lighted, as have the Ocean Collieries and several 
tin-plate works in South Wales, and dye works and factories 
in the North of England and in Scotland. Mr. Crompton 
tells us that a great demand for the improved Crompton- 
Crabb are lamps arose in the early autumn, and has con- 
tinued keeping a great part of their works running day 
and night to supply the orders. M. Volk has lighted up 
the Pavilion at Brighton, using Swan lamps and Siemens’ 
machines; and several theatres in London, in Manchester, 
and elsewhere are now lighted almost solely with incan- 
descent lamps, and, altogether, though progress in general 
lighting is slow, there is a large and steady work being 
done in these isolated installations. 

In concluding our review of the present position of 
—— and its linked branches of industry, we cannot 
refrain from calling attention to the apparently rapidly ex- 
tending practice of State interference in industrial pursuits 
of all kinds, which is opposed to the old principle of 
Free Trade. It seems to be taken on certain questions as 
proved that the Government must interfere in directions 
where its interference never was dreamt of formerly ; we 
express no opinion here on the merits or demerits of the 
system, we only call attention toit. The Government regu- 
lations of the hours of labour in factories, the control of 
juvenile labour, the inspection of factories, and official 
interference in many other ways, are accomplished facts. 
It is worth considering where the interference will sto; 
It is quite possible to stamp out trades and inflict mue 
hardships with the most benevolent motives. So long as the 
influence of Government is well and wisely directed there 
is no danger; but much harm may be done by enthusiasts 
ovmacnid but half knowledge of their subject, and manu- 

acturers, shipowners, colliery proprietors, and others will 
do well to keep their eyes open and take care of their own 
ledge, talent, and skill have their dutiesas well as theirrights. 
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THE MARSANT SAFETY LAMP. 


Recently a paper, “On the New Marsant Safety Lamp for 
Mines,” was read before the members of the Manchester Geo- 
logical Society by Mr. Joseph Dickinson, H.M. Chief Inspector of 
Mines, and a summary of this paper was at the time given in 
our Lancashire notes. Since then a number of experimental 
tests with the lamp have been carried out by Mr. Dickinson, 
with the result that certain modifications have been introduced, 
and an improved “ Marsant,” made in accordance with these 
tests, has been introduced into the Altham Colliery, the 
scene of the recent disastrous explosion. We have been fur- 
nished by Mr. Dickinson with a record of the details of these 
experiments, and it will interest our mining readers to know the 
results of these experiments and the course adopted in testing 
the lamp. The tests were carried out at the Celynen Colliery, 
Monmouthshire, and, by the kindness of Mr. J. T. Green, the 
manager, the special apparatus at the above collieries was made 
available for the purpose. The lamp was tested by being put 
into a tube or pipe and exposing it to quick and varying currents 
of an explosive mixture of lighting gas, nearly all the series of 
tests being made three times with the following results :—First 
test: The Marsant lamp, as sent by M. Marsant, and as 
described in the paper read by Mr. Dickinson, went out, but gas 
continued burning under the gauze. A Celynen Mueseler lamp, 
tested at the same time, went out entirely. The Celynen has a 
shield about 2in. in depth around the bottom of the gauze 
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cylinder, resting on the top ring over the glass, and has also a 
strip of tinned iron, about jin. broad, strapped round the part of 
the chimney close to the underside of the gauze disc or diaphragm, 
which projects sin. at one side, to prevent gas burning underneath 
the disc in explosive currents. Second test: The Marsant, 
with the addition of a strip of tin-plate, about fin. in width, 
placed from the top to the bottom against the inner side of the 
inner gauze cylinder. The lamp went out as before, but gas 
continued burning under the gauze as before. The Celynen 
Mueseler went out entirely. Third test: The Marsant, with 
the addition of a strip of safety-lamp gauze, dividing entirely 
the inner gauze cylinder from top to bottom. The lamp went 
out, but gas continued burning under the gauze as before. The 
Celynen Mueseler went out entirely. Fourth test: The 
Marsant, with the addition of a third gauze cylinder placed 
outside the two other gauzes. The lamp went out, but gas 
continued burning under the gauze as before. The Celynen 
Mueseler, divested of its gauze cylinder, but in other respects 
as before, went out entirely. 
the outlet apertures at the top of the outer casing so covered 
as only to admit of the lamp burning freely, went out, but gas 
continued burning under the gauze as before. The Celynen 
Mueseler and an Evan Thomas lamp went out entirely. Sixth 
test : The Marsant, with the outlet apertures covered as in No. 5 
tests, and with all the side inlet holes covered, and also with 
about one half of the inlet space at the top of the crown or 
inner rim covered—all the air having to come up the vertical 
holes, and just enough air allowed for the lamp to burn brightly. 
The lamp went out, and then, with one flash of gas under the 
gauze, it went out entirely. The Celynen and the Evan 
Thomas also went out entirely. This was repeated three times 
with the same results. About twenty tests were made. In 
none of them did gas fire outside the Marsant ; but in those 
cases where gas continued burning underneath the gauze, and 
where it so burned for about half a minute without going out, 
Mr. Dickinson observes that it seems probable that it would 
have fired through, if the test had been continued long enough. 

These tests, Mr. Dickinson adds, show indisputably that if 
the Marsant lamp is to be used where it may be exposed to a 
current of explosive gas, a change in the construction will be 
required. M. Marsant has tried a movable ring for closing the 
air apertures, so as to extinguish the lamp. A ring for this 
purpose would enable a person in an emergency to extinguish 
entirely the lamp as at present constructed ; but unless he closed 
the apertures gas would still continue burning underneath the 
gauze, and might fire through eventually in an explosive current. 
To be safe, therefore, and independently of any such closing 
having. to be done in an emergency, the lamp should be self- 
extinguishing. To secure this, Mr. Dickinson urges that the 
inlet and outlet apertures should only be so large as to admit of 


the lamp burning freely, and that apparently the whole of the 


inlet should be up the vertical holes without any through the 


Fifth test: The Marsant, with P 


side inlets; and that the outer casing should not be removable, 
as it is now, but should be fixed either to the cage or be locked. 
The lamp, with the size of the inlet and outlet apertures thus 
limited, loses some of its advantages. It at first burns dimly if 
the casing is put on cold; but that is overcome in a few moments 
as the casing becomes warmed. The light then given is good, 
but not quite equal to that with the large apertures, and it goes 
out more readily when tilted. Apparently, however, some 
drawback of this kind is inseparable from a good and safe lamp. 
Based upon these trials, a lamp on the Marsant principle, but 
with smaller inlet and outlet apertures, has been made by Mr. 
Teale, and, as already stated, has been introduced into the 
Altham Colliery. This improved lamp was tested at the 
Celynen Colliery on the 12th ult., and Mr. Green, the manager, 
reports as follows :—“I have severely tested the lamp, and find 
that while there is sufficient ventilation, it goes out quickly in 
sharp currents of gas and air, and, in fact, acts in a satisfactory 
manner, I see one objection to the casing being fixed to the lamp, 
and it is this-—occasionally we find that in pushing the gauze up 
home the bottom flange of the same becomes a little displaced. In 
the present modified form this could not be observed, and I 
think a valuable addition would be made to the lamp by fixing 
a male and female screw on the ring and the bottom of the case 
respectively, so that an inspection of the gauzes might be 
obtained after they were up in their places, by simply unscrew- 
ing the case and pushing it upwards.” The accompanying en- 
graving illustrating the lamp is self-explanatory. 


SHIPBUILDING TIME. 


WE referred some time ago in THE ENGrvgER to the question 
of the periods of construction of vessels, and gave an instance of 
a firm which had published a list of the vessels built, and the 
time of construction. We have now before us a statement of 
the promised and the actual deliveries of steamships built at a 
prominent shipyard at West Hartlepool. It embraces 33 ships, 
and extends over a period in which there was a strike of the 
helpers. The actual time of delivery varies from 189 days from 
the date of the order to 431 days, the average being 328, all days 
being included. ‘Without referring now to the question of the 
delay or otherwise, it is worth notice that the building of 
vessels of varying tonnage, capacity, and power is pro- 
ceeding very satisfactorily when, despite the pressure of 
work that has been known during the past two years, the 
average time between contract and delivery has been reduced to 
328 days, including several vessels that were delayed from two 
to six weeks by reason of a strike. In the future it is probable 
that the time will be further abridged, because with the check 
that has of late been given to the shipbuilding trade, there will 
be a larger staff when needed to be put on any one vessel for 
which expedition may be needed, and there will be greater con- 
currence of work between shipbuilders, engine builders, and 
other workers. It is evident that this will have its bearing on 
the cost of the vessels, and also on the trade generally, because 
now that there is a possibility of greater rapidity of execution, 
orders will not be poured in so rapidly as they have been. The 
course of the shipbuilding trade has during the past three years 
been such as to call less than at some times for economies. This 
is being changed, and it is well worthy of notice that one of the 
chief of these that can be effected is the extracting of a fuller 
employment from a given amount of capital, the making of each 
berth more useful by building more vessels thereon in a 
i It would be interesting to learn what has been the 
experience of other shipbuilders on this question. 


THE NEW PATENT LAW. 


Tue following letter has been addressed to the Editor 
of the Times :— 


Sir,—Complaints have been made by several correspondents with 
reference to some defects that appear in the new Patent Law, or 
may result from its working. Will you let me refer to two 
prominent points? 

It has been stated in general terms that any unauthorised use of 
a of the Royal Arms will render the person using 
liable to a meg So £20, under Section 106 of the new Patents 
Act. It should be explained that the statute, in fact, only enacts 
that where any person without proper authority uses, in connection 
with any trade, profession, or calling, the Royal Arms or similar 
arms ‘‘in such a manner as to be calculated to lead other persons 
to believe that he is carrying on his trade, business, calling, or 

rofession” by authority of Royalty or the Government, he shall 
liable on summary conviction to a penalty of £20. The clause 

is especially aimed at any wrongful use of the Royal Arms, so as 
to enable articles to which they are attached to pass as having been 
patented under Royal nt, when such is not the case. The 
clause would also probably hit any person wrongfully holding him- 
self out to be a Royal tradesman, but to suppose that it is applicable 
to any ancient use of a representation of the Royal Arms that could 
deceive no one for an instant is absurd. 

Again, it has been pointed out that a notice has been lately 
issued from the Patent-office stating, in effect, that no application 
for a patent dated in 1883 can be accepted as coming under the 

rovisions of the Act of 1884. This, it is alleged, may be a hardship 
in the case of a country applicant who cannot sign his application 
on January Ist, 1884, and get it delivered on the same day at the 
Patent-office, while a town or suburban applicant can do so. It 
would, no doubt, be a hardship if two concurrent inventors should 
desire to apply both on the same day—January Ist, 1884—and 
both for the same invention, the town applicant would have 
priority in > of date. Considering that out of 119,614 
applications for patents made from 1852 to 1882, inclusive, sucha case 
hasonly been recorded once, as I believe, the contingency of its happen- 
ing is remote. If it should happen it may possibly be equitably 
dealt with under Section 116 of the new Act. The notice from the 
Patent-office is a warning that a line must be drawn between the 
operation of the old and that of the new law, and that no applica- 
tions actually drawn and dated in 1883 can come under the new 
Act, which res eps effect from the beginning of 1884. No one 
who has carefully studied the provisions of the new Patent Act 
and the rules made under it can fail to see that those who framed 
them have endeavoured to provide as fairly as possible for the 
interests of oper, on fair conditions. ere will be found, as 
happens in the working of all new systems, cases where hardshi 
or bop may occur, but if the new system be judici- 
ously and liberally worked, and —— be intelligent and docile 
in learning to take advantage of the improved law and practice, 
there can be no doubt but that they will as a class be largely 
benefitted. 

Let me, however, repeat that the working of the new and im- 
_ system ought to be, and may probably be, provided for 

iberally, and further give my reasons, It is true, and one rejoices 
at it, that patentees have been relieved from the heavy charge (£20) 
formerly paid on obtaining a patent, and will henceforth pay only 
£4, so that, with like numbers of applications, the income receiv- 
able by the Patent-office as regards this particular item will be 
reduced to a fifth, while the increased charges, especially for the 
new system of examination, will be very considerable. Without 
waiting for recovery of revenue from increase in applications, 
though much may be expected from this source, there will be, and 
are, as the Patent-office accounts show, abundant means available 
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to meet any reasonable increase of working charges. The number 
anna ened tents during ten years, up to and including 
1882, averaged yearly 5135. The number of patents granted in those 
ten years averaged yearly 3506. The payments made by patentees 
to the Patent-office averaged yearly £172,240. ucting all 
salaries and expenses—but including a small sum under ‘“ Designs 
and Trade Marks Account”—the surplus income paid by the 
Patent-office into the has averaged for ten years the large 
sum of £135,985. In the above figures the duties payable to the 
Crown, as ordi stamp duties on Crown ts of patents. are 
not reckoned. ey would be and were paid into the Geer as 
of course, but the surplus income derived from fees paid by in- 
ventors stands upon a different footing. The total amount of that 
surplus income received by the Treasury from the Patent-office 
since 1852 down to and including 1882 actually amounts to 
£2,372,775! Taking that large and still accumulating fund into 
—" and the existing annual surplus of £135,985, the — is 
clearly made out that necessarily increased expenses of pro- 

ly working the new system may be, nay, already are, abun- 
provided for. 

Some who, like myself, watch with interest the working of the 
Patent Law are afraid that the has been educated into 
too fond an affection for the goodly surplus funds which it has 
received from the Patent-office for so many years that it has come 
to count _~ them, and look for them yearly, as of right and as 
itsown. But, on the other hand, we hope + the Patent-office 
will henceforth be stoutly backed up by the Board of Trade in 
insisting that the i its 80 ived by the Treasury shall be 
available for the proper needs and benefit of patentees who un- 
questionably earn them. 

I remain, Sir, 
11, New-square, Lincoln’s-inn, Dec. 1883. 


tly, 
T, Aston. 


ENGINEERING TRADE IN 1883. 

Tre following half-yearly engineering trades’ report, 
issued on the Ist by Messrs. Matheson and Grant, of 
Walbrook, contains a great deal of interesting matter in a 
small space :— 

MANUFACTURING engineers are, for the most part, busy through- 
out the country, though only at moderate prices; but in the iron 
and steel trades the depression which we referred to in our July 
report has increased, and seems likely to become worse. On the 
Continent there is in most districts a similar condition of affairs— 
activity in the leading branches of engineering and low prices in 
the raw material. America, where manufacturers depend 
entirely on a home demand, trade is much worse than it is here, 
where the numerous markets available tend always to diminish the 
effect which a falling off of trade in any one country might pro- 
duce. The Bank of England rate of discount, which has 
during the last half-year between 4 per cent. and the present rate 
of 3 per cent., shows a want of idence among investors; but 
there are ample funds available and accumulating for new enter- 
prises when trade improves. 

Coal.—The rise in price which took place at the beginning of last 
year has been fully maintained ; the total output has been greater 
than in 1882, and colliery proprietors have, after some years of 
depression, been making fair profits. In the Midland Counties the 
actual or threatened strikes have caused prices to rise during the 
last few months, but to a large extent aie feeun the competition 
of steel makers, engineers, and others, to provide a store of fuel. 
Prices will probably fall to their old level, but there is a gradual 
tendency towards higher wages among the colliers, which is likely 
to tell on all me ical operations during the early future if 
trade improves. 

fell but continuously duri 
a further reduction appears pro 

in all kinds of iron. There is no improvement in the ‘Sathion 

demand; much of the shipments thither during the last half-year 


have been on old contracts which are hardly likely to be renewed, P 


and the lessened activity in English shipyards will tend still 
further to diminish consumption and to depreciate prices. 
Steel.—A momentous — seems to have arrived in this im- 
portant trade, and the radical changes in the position both of steel 
and iron, which, as the natural outcome of the 


ice will be that of the cheapest maker, it is probable that even 

ody possible where a 
, and in the le to secure 
orders for this reason, it is likely that the whole trade will fall 
into the hands of those who have the local advantages of close 
contiguity to materials or to suitable shipping ports, and to those 
who, by reason of having their own collieries, may find an indirect 
profit in continuing to make rails at a low price. e manufacture 
of steel for shipbuilding kept pace with the un ented activity 
in that branch of trade, and prices are now falling as that activity 
is relaxed. With the reduction which is now taking place in the 
demand for steel, competition will still further disclose its real 
cost as compared with that of iron, and hasten the time when iron 
made by puddling will be superseded for most structural purposes. 
In some forms of steel prices have been fairly maintained: thus 
the demand for locomotives and rolling stock of all kinds has bene- 
fitted the makers of tires and axles, and the leading Sheffield 
firms have been profitably employed with both home and foreign 
orders. The makers of steel castings are busy. 


Per ton. 
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America has i ceased to buy, 
having material enough at home to supply the diminished number 
of rolling mills that are at work. The market for old material is 
ion was follow a py i prices. The pri 
of old iron rails has been upheld by the shipment to Italy of ules 
40,000 tons during the year. From 49s. to 51s. per ton for heavy 
scrap iron, from 60s. to 63s. for double-head iron rails, and from 
64s, to 66s. for double-head steel rails, are the present free-on- 


board prices here. Old flange rails are, however, much cheaper, 
and cheaper in steel than in iron. 

Iron and steel shipbuilding.—After three years of unprecedented 
activity the natural reaction has arrived; the pri shipyards 
are only partially employed, and new steamers can contracted 
for at prices at least - cent. less than those of last January. 
Wages on the Clyde and at other shipbuilding centres had become 
so inflated that the present c was inevitable: but it is 
probable that there will be a recovery in the demand for steamers 
when moderate prices are reached. Meanwhile, the iron and steel 
works, the marine engine factories, and the numerous subsidiary 
trades which have found profitable employment during the last few 
years, share in the lessened demand. 

Bridges and structural ironwork.—The output of bridges menees | 
the past year has been very great, but the extension of factories an 
the introduction of labour-saving processes have so increased the 
power of production that tracts are more quickly executed 
than formerly, and the slightest lull in the giving out of new 
orders is immediately felt. Prices remain unaltered, except as 
they follow alterations in iron steel. From £13 to £16 per ton for 
iron bridges and £15 to £20 for steel bri are inclusive rates, 
Numerous bridges of very size are being built, and many 
more are projected in India and the Colonies, the successful con- 


pan girders giving 
e t to engineers. Steel is graduall: wg | employed 
as well as large structures, where heavy 
loads have to be carried, as it is becoming evident that the 
advantages of steel are not confined to cases where the 
total cost can be brought down to that of iron by a redue- 
tion of weight, but are to be obtained by maintaining 
the same, or nearly the same, weight, the additional strength so 
ined being much greater than the additional cost. Steel can be 
‘ht at an increase of only 20s. to 30s. per ton above the price of 
pm quality iron, the exact Ra tars between the two being 
mainly determined by the distance for carriage. And as the ductile 
steel with a breaking strength not exceeding 28 tons per inch 
which is now used for structures can be as easily worked as iron, 
and by the same machinery, bridges and roofs can be bought for 
about £2 per ton above the prices of iron structures of the same 
form and weight, though the difference is of course greater if the 
steel is in competition with low quality iron. 

Railway material and rolling stock.—The condition of the rail 
trade has been referred to. Locomotive builders have been and 
are now as busy as at any time during the last twenty years, and 
have orders in d for lish, Indian, colonial, and foreign rail- 
ways, which will occupy them for many months to come. But 

rices are still low ; makers seem to have little confidence in the 
ture; and the competition for new contracts is almost as keen as 
in recent years of depression. Railwa:; i builders are in 
much the same condition ; they have been and all com- 
plain of unremunerative prices. In this branch of trade the low 
rates are largely due to the increase of factories which has taken 
place during the last few years, and to the fact that much of the 
work done by carriage builders can be done by others, who at once 
compete if prices rise. The makers of railway appliances and 
station fittings of all kinds have been busy; but the orders in view 
for the coming year are not abundant, and workmen are being dis- 

in many of the factories. 

Mechanical engineers throughout the country have been well 
et during the year, and most of the leading firms who 
manufacture specialities, or who have a reputation a » have 
been and are very busy. Steam engines, sugar machinery, mining 
appliances of various kinds, and manufacturing plant have been in 
special demand. Machine-tool makers have been benefitted greatly 
by the activity of locomotive makers, shipbuilders, and marine 
engineers, and will feel the slackened demand among the latter 
trades. The use of hydraulic tools is extending. 

Agricultural ineers.—The home trade continues dull; 
farmers, though Sahwed from some of the heavier burdens that 
ressed upon them a few years ago are, as a rule, only just able to 
old their own, and have but little money available for the 
urchase of machinery, even when its use would be manifestly 


profitable. The export trade still remains good, and the supremacy 
which English makers have so long maintained in this branch of 
trade, wherever quality is the measure of value, still continues. 
Traction engines, portables with self-propelling gear, and road 
rollers, have been much improved, and are taking a more important 
position in the trade than formerly; but there is not in the 
agricultural trade generally any conspicuous novelty to report, and 
it isa sign of activity that the toating makers are not, as has so 
often happened, ting for custom by presenting new inven- 
tions for adoption. Steam engines are being = specially for 
the electric light; the compound system which been so suc- 
cessfully tried in portable engines appears likely to be generally 
saueeed the use of steel is exten ; and the advantages of 
much higher steam pressures than were usual a few years ago, seem 
at last to be recognised by and ventured on by users. An interest- 
ing official report has lately been received by the India-office con- 
cerning the agricultural machinery tried in India, from which it 
appears that the use of English implements is making but slow 
progress, a notable exception being a special kind of small sugar- 
cane mill sent from this country, which is finding great favour 
among the peasant cultivators, and rapidly su ing the wood 
and stone mills of native construction. 

Portland cement.—An active export demand to supply the new 
railways, docks, and other public works going on in various parts 
of the world is at present coincident with a similar activity at home, 
and the available supply from the factories can barely keep 
with the combined demands made upon them. Although a send 
proportion of the trade is being done at old contract prices, the real 
value has risen, and new contracts can be arranged only at an 
advance of about 6d. per 400 1b. cask. The manufacture of Port- 
land cement has been growing o during the last few years, 
and the increasing output from the factories in the London dis- 
trict, which from their local advantages nearly monopolise this 
trade, points to its becoming in a few years one of the leading 
staple industries of the kingdom. 

rotective tariffs abroad are still causing much discontent among 
English manufacturers who seek in foreign restrictions rather than 
in increased competition at home the cause of diminished profits. 


in in 
In the United States there is again some small agitation in favour | was being sign 


of reducing the duties; but public opinion is not yet ripe for a 
radical change, nor would a change be of much advantage to manu- 
facturers here, except in the general good that freedom of trade 
affords. For, when the prices of imported commodities fall, work- 
men’s wages, while in effect maintained, will also fall as the pur- 
chasing power of their money is increased, and American makers 
will then by their immense natural advantages not only hold their 
own against most kinds of imported goods, but will compete with 
us in the neutral markets, from which their present high cost of 
production shuts them out. In Mexico, although the United States 
1s seeking special advantages, there seems a disposition to put us on 
the most favoured terms ; oo the differential rates which have 
for the last few years — the importation of engineering goods 
from Germany and Belgium to the exclusion of cmilar English 
goods seem likely to be removed. In Australia the protective policy 
which has wrought such ill effects in Victoria is —s urged in New 
South Wales in the name of, and by the votes of, the working 
classes. Tenders are invited for 150,000 tons of steel rails to be 
made in that colony, and delivered after the year 1886. The great 
mineral wealth of the country must ultimately be utilised, but 
with the present sparse population, a policy which may have been 
endurable in a populous, self-contained country like the United 
States, is premature in Australia. And if, as is suggested as an 
alternative, the rails are only made in the colony from imported 
pig iron, ingots, or blooms, even the sw vantages will be 
small, and out of all proportion to the en imposed on the 


Publie works at home and abroad are likely to increase, At 
home the principal railway companies, besides promoting new lines 


are spending much money in widenings and enlarged stations. 
The railway tunnels under the Mersey and the Severn and the new 
Tay Bridge are well advanced. The new docks at Tilbury, on the 
Thames, are half finished; those at Hull are nearly completed; 
and at Cardiff important improvements are being carried out. For 
the coming Session of Parliament there are 295 Private Bills 
of the works in progress are supplied with material from 
England, and are under lish engineers. In India, the railways 
are being steadily but slowly extended, and if independent lines 
were would be forthcoming for the p 
In Australia, New land, Tasmania, and South Africa, new lines 
are ae constructed which will not only increase the demand for 
material, but will open up these countries to mining and other 
enterprises, which wait only for means of communication. The 
present war in China, though it may hinder and me will 
ultimately encourage engineering enterprise in that vast country. 
In conclusion, though the immediate pects for engineers do not 
appear very bright, no diminution in the volume of trade is likely 
to occur, and if there be lack of profit or employment it will arise 
mainly from excessive competition at home. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE chief feature of the South Staffordshire iron trade in 1883 has 
been the great demand for sheets of all descriptions, This has led 
toa larger output than at any previous period in the history of 
the trade. Prices of sheets for the galvanisers and for ordinary 
merchant purposes have fluctuated considerably but not violently. 
When the year opened they were £7 10s. per ton and upwards for 
les, £8 5s. easy for doubles, and £9 to £9 2s. 6d. for lattens ; 
while at the present time singles are quoted £7 15s. vewerd, 
—— Liverpool ; doubles, to £8 7s. 6d.; and lattens, 


Plates have not sold at all actively. bey we, ed last eleven 
months £9 has been the official quotation for plates, but 
supplies have been abundant at 10s., and tank plates have all 
along been offered at £7 per ton upwards. 

In the high-class bar trade those firms have done most who have 
sold at 10s. per ton less than the marked bar houses. The price of 
marked bars has seen only one change. Early in Fe the 
three principal houses felt that it was impossible to uphold the £8 
standard, since other houses had for some months been selling at 
£7 10s. A 10s. drop was declared and £8 2s. 6d. became the quota- 
tion for Round Oak iron, and this quotation remains. 

Second and third-class bars have sold well at from £7 to £6 15s, 
for the former, and at £6 10s. to £6 for the latter. 

There has not been the United States demand for henge ond 
strips which had been hoped, but the mills have been s 
occupied at about £6 10s. per ton easy for export qualities, and 
for superior sorts. 

Pig makers have not had a satisfactory year. 

In January 10s. was the quotation for hot-blast all-mines, but 
in actual business 67s. 6d. to 65s. was about the figure. Before the 
year had three parts run 62s, 6d. had become the selling price, and 
this rate continues. Part-mine pigs have ranged between 55s. to 
45s., and cinder pigs between 42s. fd. and 38s. 

A disastrous ironworkers’ strike against the advice of the men’s 
authorised leaders, extended through July and into August. The 
men struck against a reduction of 6d. per ton declared under the 
sliding scale. They were, however, unsuccessful, for the drop had 


business was transacted than last week. Yet this was not a. 
since buyers generally preferred to postpone operations until 
quarterley tings next Wednesday and Thursday. 

The best report was given by thin steel makers. These are par- 
ticularly well off for orders, which are arriving from the United 
States, Australia, Russia, Germany, Italy, the Brazils, and other 
foreign markets, as well as from large consumers at home. Good 
working a es were quoted at from £10 to £11 ton for 
singles; while stamping sheets, doubles, were £13 to £13 10s. per 
ton. Mild steel is being increasingly used for these sheets. Char- 
coal sheets for deep stamping purposes are in good sale, and for 
best sorts £20 per ton is obtained. 

East Worcestershire tin-plate makers themselves active 
on t of Australia, the Continent, ica, and elsewhere, 
and they made no complaint as to prices. 

Merchants’ sections of iron sold tamely. Good bars were £7 to 
£6 15s., and common £6 10s. to £6. Nail rods were to be had at 
£6. Hoops were £6 7s. 6d. to £6 15s. and £7. oS 
ranged from £6 2s. 6d. to £6 5s., and on to £6 7s. 6d. 
strip was an average of £8 5s. 

Pigs were slow of sale, but one or two vendors of hematites 
reported an increased demand. Their prices from 57s. 6d. 
to 60s. for grey forge sorts of Cumberland and Welsh manufacture. 
Staffordshire part-mines were 50s., and common 40s, to 37s. 6d. 
Derbyshire pigs realised 46s., and consumers of Northampton’s 
would not generally give more than 45s. The furnaces now blow- 
ing number 42. ay 

pros iron wire trade of Birmingham are grea\ 
improved the determination to which the railway companies 
serving this district have come. Wire declared ‘ unda‘ le” 
will now be carried from Birmingham to London at a 15s. per ton 
rate, instead of the 19s. 2d. rate charged in the past year. To 
Liverpool the charge will be 11s. 6d. instead of 14s. 2d. Rates for 
other places have been fixed upon the same basis. In the item of 
carriage from the ports equal justice will be now meted out to 
foreign and home manufacturers alike. Pending a final - 
ment, the through rates under which the German wire firms have 
had an advantage in English markets will be withdrawn, and the 

will be as from the ports. . 

Upon Birmingham ’C and in Wolverhampton 
yesterday, a memorial prepared by the Ironmasters’ Association 
i ed, desiring that the Board of Trade will verify the 
1121b. weight in accordance with the practical requirements of the 
ete bells gird d trades continue active. One large 

e bridge, er, an es continue active. e 
engineering firm in the Daten tunwace has its workmen employed 
extensively on Australian orders, and many of the workmen have 
made, and are still making, considerable overtime. In addition to 
contracts in hand for the Government of New South Wales the 
construction of a new iron bridge for that colony has been begun. 

Machinery continues to steadily supplant manual labour in cer- 
tain of our light industries. Rewntie I noticed its increased use 
in nut and bolt maki The same tendency is now more than 
ever observable in the lock trade, manufacturers putting down new 
mechanical apparatus which allows of a much greater outturn than 
before at a considerably reduced expenditure, while the quality of 
Se gree: it is stated, does not in any way suffer. 

ectrical apparatus is also being increasingly adopted in some of 
the light trades. One of the departments to which it is more than 
ever being applied is that of tinning and bronzing light ironfoundry 
of an ornamental and useful description for meg | a, 
The nickel platers, too, are suppl themselves wi proved 
machinery of this character. 

as I have just indicated. This is i noticeable at 

assert that they are now nt these i every way 
equal, if not indeed superior, to the American 5 

The Birmingham, the Wolverhampton, and the Walsall Cham- 
bers of Commerce are inclined to th 
Board of Trade to the manufacturers in 


= 

Upon ’Change in Birmingham this—Thursday—afternoon_more 

have been approaching since 1873, are likely to show some curious : 

developments during the coming twelve months. The simple pro- 

cesses of steel making are now thoroughly understood, and the 

steel works have increased out of all oo to the demand, 

each extension being justified by the plea that local advan- 

tages or the cheaper methods which are to be introduced will 

distance all competition. Contracts for steel rails on the rigid 

conditions imposed by the leading railway engineers can now be 

pa made at from £4 5s. to £4 15s. | | and as the standard of 
S 
P 
\ 
; iron and steel.—Prices have continued to fall since the 
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grates, as applicable also to other descriptions of hardware else- 
where made, upon which it has been custo: to impress or 
attach the Royal Arms and the word ‘“ Patent,” though it may be 
that, technically, no right is claimed to the use of those distinguish- 
ing marks. The Board has intimated that it has no intention of 
attempting to enforce the provisions of the new Act in the cases 
which the deputation from Derby brought before them; yet the 
adoption of the designations mentioned will be hereafter less 
frequent than before. 

he Dudley, Sedgley, and Wolverhampton Tramways Company, 
which was defeated last session in its effort to work its lines 
by steam, now proposes to limit the extreme external breadth of 
any engine or car to 5ft. Gin. The engines, as provided in the 
Provisional Order which has been issued, may go at a rate not ex- 


ceeding ten miles an hour, subject to regulations by the local 


authorities. The application of the the Dudley ‘Town 
Council for permission to use steam was on Tuesday granted. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The new year is throughout Lancashire so much 
of a holiday season that during the past week there has been practi- 
cally little or no business doing in either the iron or the coal trades. 
There has been no ting of the Manchester iron market since 
Friday last, and the members of the Coal Exchange are not hold- 
ing a meeting at all this week. Ironworks and collieries have also 
been closed for three or four days, with practically very little work 
at all being done at many of the pits during the week. 
. The Friday’s meeting of the Manchester iron market brought 
together a moderate attendance, but there was not much attempt 
at actual business.. One or two moderate sales of local and district 
brands of jis iron were reported on the basis of 45s, for Lanca- 
shire and 44s, 10d. for Lincolnshire forge less 24 delivered equal to 


Manchester, and there were a few offers at low figures. Beyond. 


this, however, I did not hear of anything being done. I may, how- 
ever, add that the year opens with both local and district makers 
of pig iron holding firmly to their prices on the present basis of 
quotations. In manufactured iron, however, the market if any- 
thing shows a tendency towards weakness. The average run of 
wrices at present is nominally £6 to £6 2s, 6d, for bars, £6 7s. 6d.. 

‘or hoops, and £7 15s. for sheets delivered into the Manchester 

district, but there is little or nothing doing. 
- In the engineering branches of trade the year opens with very 
fair prospects of continuing activity in some departments, and tool 
makers report fairly good orders coming forward. During the year 
retty general activity has been maintained throughout nearly all 
of.this industry. In all descriptions of railway plant and 
rolling stock there oxln uite a push of work all through the 
ear. Locomotive builders have had their shops full of orders 
ee for abroad, although some of the continental contracts 
taken in this district have proved anything but profitable, and 
have, I understand, only been carried out at a loss. All branches 
of the tool-making trade have also been busy, especially in heavy 
classes of work. One cause which has contributed largely to this 
has been the exceptional activity in marine engineering, and the 
demand for tools in connection with the iron shipbuilding yards, 
But apart from this class of work, there has been a good demand 
for general machine tools of special design which has kept’ makers 
well employed. Amongst the large eeigoning establishments 
work has also been generally fairly plentiful, and during the year 
a large weight of exceptionally heavy plant has been turned out 
for various ironworks both at home and abroad. .The boiler- 
making trade has been tolerably well employed, the lead- 
ing makers having had orders sufficient to keep them fully 
=~ In the small stationary engine trade work, as a rule, 
only been of a hand-to-mouth character, and in the cotton 
machine making trade activity has not been general. A few of the 
large firms, chiefly in the Oldham district, have been very busy, 
but many of the cotton machine makers in Manchester and other 
districts have not been more than indifferently employed. So far 
as the actual weight of work doing generally in the engineering 
branches of trade is concerned, there has not been much to 
complain of during the past year, but, as I have many times 
pointed out in my ‘‘ Notes,” the prices at which this work has been 
taken have, as a rule, been on so low a basis that they have left 
very little margin for profit. The men have reaped the best 
advantage from the past year’s activity; they have had full 
employment at relatively high-wages in proportion to the return 
obtained b crnplapens for the ee th of capital and labour. So 
far there m no attempt to interfere with wages in this 
district except on the very outskirts at Barrow ; and Lancashire has 
not been disturbed during the year by any disputes between 
employers and employed, such as have taken place in other 
districts. Unless, however, engineers can make more out of their 
plant and labour, the question of a reduction in wages is pretty 
nearly certain to force itself to the front before very long. 

It will be interesting to notice the kind of record of the past 
year given i the trades’ society organisations connected with the 
engineering branches of industry. The returns issued by the 
Amalgamated Society of Engineers show a steady demand for men 
all through the year, the number of unemployed members not 
having varied more than 1 per cent. during the whole twelve 
months, whilst it has never exceeded 24 per cent. of the member- 
ship. The secretary of the Moulders’ iety sums up the past 
a “not having been a bad one;” whilst the Steam Engine 

kers’ Society refers to the past year having been ‘‘a fluctuating 
and disappointing one.” From the commencement of the year 
until April the number of men out of employment gradually 
decreased until it touched the lowest point reached since 1875; 
but from April to November the number of unemployed bers 


ominous, as it forces the opinion that united action is being agreed 
upon by all the leading shipbuilders to take advantage of a quiet- 
ness in trade that we think is only of a temporary nature. To 
accept at one time of a reduction, in some cases equal to 15 per 
cent., is an operation that we believe our members will resist to 
the uttermost, and if extreme measures are resorted to on the 
employers’ side, may lead to a serious rupture, and'such an one 
as our trade has not had for many long years past. We hope it 
may be averted; but in the meantime we cannot guard our interests 
too carefully, and see that we prepare for any emergency that may 
arise hereafter.” 

In the coal trade there has been little or nothing doing duri 
the past week. Prices are nominally unchanged, no announce 
reduction of quoted list rates having been’ made,’ but if anything 
there is a tendency towards weakness in the market. At the pit 
mouth the enema prieee may be said to be about as under: Best 
coal, 10s. to 10s. 6d.; seconds, 8s. to 8s. 6d.; common, 6s. to 7s.; 
burgy, 4s. 6d. to 5s.; and good slack, 3s. 6d. to 4s. per ton. 

The renewed agitation for an advancement of wages, set on foot 
at the Miners’ Conference, held in Manchester during the past 
week, is regarded with indifference, and the very tone of the reso- 
lutions passed at the Conference shows that the delegates them- 
selves are fully aware that any movement for higher wages at 
present must be utterly futile. 

The announcement that Messrs, Alexander and ony Brogden 
had filed petitions for liquidation has been made when business is 

tically suspended in this district for the holidays, and it is 
difficult to ascertain what is the current of feeling with regard to 
the matter; but no doubt it will be a prominent subject of dis- 

ion at the ing Change meeting on Friday. It may, how- 
ever, be said that the announcement of the failure was not alto- 
gether unexpected in this district. Although the firm have a busi- 
ness establishment in Manchester, the actual business done here 
has of late years been very much contracted, and from inquiries 
we have made it does not appear likely that Messrs. Brogden’s 
failure will be very seriously felt, so far as it has any direct effect 
upon the iron trade in the district of Manchester. ; 

Barrow.—I hear of no having taken place in 
the hematite pig iron trade, which still continues very dull. 
Little business of any extent has been done during the past week, 
the orders coming to hand, on both home, American, and foreign 
account, being practically nil, and it is noticeable that there is a 
great lack of activity displayed by buyers. Makers all round show 
a great desire to accept orders at the present low prices. Stocks 
avn are very weighty, as the output exceeds considerably the 
deliveries. Prices are unchanged, the quotations of last week 
ruling. Mixed parcels of Bessemer are selling at 46s. 6d. per ton 
net at works. Steel makers at present are the chief consumers of 
Bessemer iron. They are, however, in receipt of but few good 
contracts ; yet they manage to keep the men in all departments 
well employed. The make in both the rail and merchant depart- 
ments has bond heavy. The demand for mild steel for spring and 
cutlery has not increased as fast as was expected, but the sales are 
very fair. Rails are quoted at from £4 10s. to £4 15s. per ton net 
at works. 

Shipbuilders are in a low condition, and they have little work 
on hand. It is pleasing to notice that the strikes in some districts 
which existed have all been amicably settled. — 

Iron ore is in quiet demand at unchanged prices. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


But few transactions in Cleveland pig iron have recently taken 
place. It is therefore difficult to say at what level prices really 
stand. Buyers are ready to give 36s. per ton for No. 3 g.m.b., 

rompt delivery, but sellers are scarcely yet willing to accept so 
Ce a figure. There are merchants who offer small lots at 36s. 14d., 
but makers, as a rule, remain firm at 36s. 3d. to 36s. 6d. per ton. 
Grey forge iron is nominally 34s. 6d. per ton. The value of No. 3 
g.m.b. has fallen about 7s. 6d. per ton during the year, the average 
price throughout being only 39s. 6d. 

The quarterly meeting of the Cleveland Iron Market will be held 
at Middlesbrough, on Tuesday, January 8th. 

Holders of warrants ask for 3d. to 6d. per ton more than makers’ 
iron can be had for; consequently no sales are made. 

The stock of Cleveland pig iron at Messrs. Connal’s Middles- 
brough store was reduced 781 tons last week. 

There are scarcely any sales to report ‘of finished iron. Some 
works were started on leony last, but most remained closed 
until the 2nd inst. There is no change in prices to notice, quota- 
tions being as follows:—Ship plates, £5 15s. per ton; shipbuilding 
angles, £5 10s.; and common bars, £5 12s. 6d., free on trucks at 
makers’ works, cash 10th, less 24 per cent. discount. 

It is expected that Monday working will now be resumed at the 
majority of the rolling mills, though many of the men and some 
employers are still averse to it. 

t a meeting of the Cleveland Ir ters’ Association, held at 
Middlesbrough on the 27th ult., a deputation of blast furnacemen 
was present, and the wages question was fully discussed. The 
men asked for an advance of five per cent. on the standard rate of 
wages over and above the rates of 1879. They also asked to be 
paid time and a-half from one o'clock on Saturdays till six o’clock 
on Monday morning, and demanded that the blast furnaces to be 
put in‘slack blast for twelve hours every Sunday. The masters are 
willing to abide by the old sliding scale, but say it is quite out of 
the question for them to make the concessions the men desire, as 
trade is bad and conpetition keen. The deputation said they 
would put the masters’ reply before their comrades, and would 
send a definite answer on or before January 12th. 


gradually increased until it got to the heaviest record since 
May, 1881. Since November, however, there has been an 
improved demand for men, and the number of unemployed 
has considerably decreased. With regard to the future prospects 
of trade, an extract from the report of the Steam Engine 
Makers’ Society for the close of the year, will indicate the view 
taken of the outlook from the men’s point of view :—‘‘ We are free 
to confess,” says the secretary of the above society, “‘ that the out- 
look is not very cheering, and although there has not been any 
— or disastrous decline in trade, we are afraid that in certain 
istricts wages will be tampered with to an excessive extent. There 
is an old adage that ‘a straw shows the way the wind blows;’ and 
if that theory be correct, we are afraid that before the new year is 
far advanced we shall have to contend with encroachments of a 
serious nature. As is well known, the shipbuilding trades have 
been more extensively employed during the past three years 
than at any period since the introduction of steam to ocean-going 
vessels, Of late the orders have not been so numerous, and 
although the decline is only as yet talked about, steps have 
already been taken to-reduce wages. During the past month 
notices have been posted or rumours circulated at Newcastle and 
in the northern ports generally, that with the beginning of 
February, 1884, wages of shipbuilders would be reduced to the 
* same rates as ruled previous to 1880. This means a lower wage to 
our class of from 4s. to 5s. per week, if the capitalists can carry it 
into effect. An important step in this direction has been taken at 
Barrow, where the very essence of the Newcastle notice was posted 
at the early part of this month, for the men were called upon to 
stand a reduction at the rates named. Our advice, as a council, 
to our members was to resist any reduction, on the principle that 
if they accepted or compromised it would extend to other localities. 
As at other places our members were not numerous enough to 
any out our instructions, the larger body were advised to accept 
the r cent. reduction, which an aggregate meeting decided to 
do. hen the men waited upon the manager of the firm to tell him 
of their compromises, he appeared to reluctantly accept their offer, 
but said if trade did not improve by February they would have to 
enforce the other 2s, reduction. This simple remark sounds 
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At a meeting of the Durham Cokemen’s Association, held on the 
22nd ult., it was reported that the mimeowners had refused to 
entertain the men’s application to raise the basis of the new sliding 
scale 10 per cent. above the old one. The following resolution was 
passed :—‘‘ That we do not agree to the renewal of the sliding 
scale, or any other mode of arranging our wages in future, until an 
arrangement is entered into with the coalowners providing that 
non-unionists shall receive no benefit from the arrangements 
entered into between the coalowners and this Association.” 

The accountant’s certificate under the Northumberland coal 
trade sliding scale has been issued for the quarter ending Novem- 
ber 30th, and shows the net average selling price of coal to have 
been 5s. 3°04d. per ton. The wages of underground workmen and 
banksmen will thereby be reduced 1} per cent. 

Work is entirely suspended at Messrs. Bolckow, Vaughan, and 
Co.’s Eston Steel Works this week. The firm insist on a reduc- 
tion of 10 per cent., and are not willing to submit the matter to 
an arbitrator as the men demand. About 4000 men are idle, and 
there is at present no prospect of an amicable arrangement being 
come to. 

The shi oes for the Tyne and Wear have been 
issued, nm | show that 159 vessels have been launched on the Tyne, 
of which twelve were of steel. The total tonnage is 216,573 tons. 
On the Wear 122 iron vessels and four steel vessels were built, with 
a tonnage of 212,313. This is an increase of 8167 tons for the 
Tyne over 1882, but a decrease of 151 tons for the Wear. The 
total tonnage of vessels built on the Tees in 1883 was 81,795 tons; 
at Hartlepool, 67,066 tons; and at Whitby, 13,662 tons. 

A strike has taken place at the Bowesfield Ironworks, Stockton, 
which shows how slowly and with what difficulty ironworkers learn 
to act temperately, and with common sense. e delegate to the 
Board of Arbitration, a puddler by trade, considered himself justi- 
fied, in virtue of. his position as representative, in neglecting his 
work to the-extent of being absent from his ordinary duties about 
one-half of his time throughout the year. ing his remaining 
time he was attending to, as he says, or “‘hatching up,” as the 

say, an endless crop of disputes. For time so lost he was 
compensated, by a liberal interpretation of the Board rules, to an 


average extent of about 30s, per week. All this was borne with, 
until at length the zealous representative took himself to 
order the “‘ buzzer” to be blown at a certain time before that con- 
sidered proper and authorised the foreman. The cup of 
tolerance was now too full for the patient manager. It over- 
flowed, and the representative got his seven =e notice to leave, 
according to the rules of the works; and with him two other 
unsatisfactory workmen. Whereupon the remaining workmen, 
or rather a small proportion of them who- pretended to 
t all, bled in lave to consider the case. They 
did not, as they were bound, bring their grievance before 
the Board, whilst, in the meanwhile, they remained at work. 
On the contrary, they decided to remain out till the three dis- 
charged men were, as they called it, “ reinstated again.” There- 
fore Bowesfield Mills have been silent, and its chimney smokeless 
all the week. A workman, more sensible than the rest, occupi 
the chair at one meeting, and suggested that the legal seven days’ 
notice should be given before ceasing work. A threat, however, 
from some of the audiénce that an aperture other than the door 
should otherwise be used to facilitate his egress promptly brought 
the chairman to reason, and led him hastily to withdraw his pro- 
position. Another, which resulted in the action above indicated, 
was promptly passed. It is not thought likely the strike will 
endure long; impecuniosity will convince when all else fails. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuE Miners’ Conference at Manchester, which closed on Satur- 
day afternoon, has terminated, as was anticipated, in a resolution 
to ask for an advance of 10 per cent. There is much less aggres- 
siveness in the tone of the delegates than during the 15 per cent. 
agitation. For example, a a orang resolution has been 
passed to the effect that the conference, “being desirous of causi 
no bad feeling between the men and their employers,” recomme 
that each district, either by meeting separate colliery owners or by 
deputation from the district or county associations, should ask the 
employers for the 10 per cent. advance agreed upon previously. 
The conference was adjourned until January 28th. It is not 
expected that the agitation will have any general result in York- 
shire, where it will be stubbornly resisted. The stores of coal 
which accumulated while a strike was impending are now pretty 
generally cleared out, and a touch of frosty weather would cause 
demand to become brisk. The high prices for house coal have been 
ar generally maintained since the strike collapsed, and the 

ouse coal pits ought to be doing a profitable business at present. 
par and manufacturing fuel of nearly all sorts keep at low 
quotations. . 

ts 1883 the British Government has had completed and 
delivered the armour for the Warspite, Collingwood, and Edin- 
burgh, and the new vessels for which the plates have been ordered 
are the Rodney, the Benbow, the Camperdown, and Howe. _ Italy 
has had the plates for the Italia, and the contract for the armour 
for the Lepanto, a sister ship to the Italia, is expected this month, 
as well as for two other large war ships, also for the Italian Govern- 
ment. For Russia, Messrs. John Brown and Co. have made the 
armour for the Dmitri Domskoy, and Messrs. Charles Cammell 
and Co. have entered into an arrangement with the Russian 
Government to put the works at Kolpino, near St. Petersburg, in 
working order to produce compound armour as it is made in Shef- 
field, one half of the requirements of the Russian Admiralty for 
the next ten years to be made in Kolpino, and one half in Sheffield. 
Brazil has placed her second ship, to be clothed with compound 
armour, with Messrs. Samuda Brothers. The new vessel is named 
Aquidaban, and is a sister ship to the Riachuelo, which was clothed 
with Sheffield armour some time ago. 

A circular has been issued intimating that from and after 
January Ist, the name of the company which owns the Pheenix 
Bessemer Steel Works, the Ickles, Rotherham, will be altered 
from ‘Steel, Tozer, and Hampton, Limited,” to ‘‘ Steel, Peech, 
and Tozer, Limited. Mr. Wm. Peech, whose name is now intro- 
duced, has been a sleeping partner in the company sirce its 
establishment in 1875. Mr. Hampton is now with the Barrow 
Company, and his connection with the Ickles Company absolutely 
ceased, it appears, more than twelve months ago. e manage- 
ment of the business will be in no way affected by the change of 
name, but will remain in the same hands, and there will be no 
alteration whatever beyond that in the style of the firm. The 
Pheenix Bessemer proprietors have very wisely turned their atten- 
tion to the production of special qualities of steel for Sheffield and 
district, the manufacture of rails, which was their chief article, 
having now given unmistakeable signs of leaving Sheffield. Their 
success in the new departure has been so marked that they intend 
to put down a new hammer for the manufacture of axles and 
forgings, as well as two rolling mills for spring steel and bars. 
The company hopes to have the rolling mills in operation in about a 
couple of months. ra 

The annual meeting of the shareholders in the Acaster Rail 
Joint Co., Limited, was held on Monday at Sheffield. The com- 
pany was formed in 1877 with a capital of £50,000 in £100 shares— 
of which £12,000 was called up—to work a joint, patented by Mr. A. 
J. Acaster, of the Princess Works, St. Mary’s-road. In the ant 
submitted to the meeting regret was expressed that the joint 
not yet been got into actual use on any main line, but it was stated 
that an order had been received from the Great Northern Company 
for two miles of railway on which the rail joint is to be laid. The 
place selected is near Peterborough, where the heavy traffic will 
afford a severe test of its capabilities. The company believes that 
nothing can prevent, or much longer delay, the adoption of the 
joint by the railway companies, and the shareholders are counselled 
to wait patiently some time longer. 

Electricity is being steadily though slowly develo The well 
known cutlery works of Messrs. Joseph gers and Sons, Limited, 
have now been lighted up by Messrs. Tasker, Sons, and Co., Shef- 
field. The light is being used at night by contractors to push on new 
buildings ; a large drapery establishment and an extensive provision 
merchant have adopted it with satisfactory results. Messrs. 
Tasker, Sons, and Co., of Sheffield, who recently carried out 
extensive telephonic communications for her Majesty at Balmoral, 
are about to undertake similar work at Windsor. 


“* An Old Sheffielder,” writing to a local paper from Nelson, New 


Zealand, points out that American axes, shovels, and haymaking 
tools are the only ones used there; but cutlery, saws, and rome 
shears are all of Sheffield make. The great fault, he says, of 

American and Sheffield goods is their variable temper. 
recommends Sheffield makers ‘“‘to take a leaf out of Brother 
Jonathan’s book in the way of finish, combining lightness with 
strength, and a general regard for the work the tool is required 
for.” If with these points they could combine a uniform temper, 
**An Old Sheffielder” thinks they need never fear American or 
any other competition; but if they think these points too trifling 
to trouble about, they will find the Americans taking a large pro 
portion of trade in tools of all descriptions. e 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE has been comparatively little doing in- the Scotch iron 


trade this week in consequence of the new year’s holidays, which: 


at most of the larger works extend over. nearly the entire week. 
The iron market was closed from Monday forenoon till Wednesday, 
and the busi since effected-has been of a comparatively un- 
important nature. 

A very unfavourable impression has been produced in iron 
circles by the disclosure that the quantity Scotch pig iron 
used in the manufacturing works at home had 
102,000 tons as compared with the figures of the preceding 
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— It was expected that there would be a 
ge increase, instead of a decrease. The 
aggregate foreign shipments of Scotch pigs— 
449,977 tons—were distributed as follows :— 
United States, 126,720 tons; Germany, 71,285; 
Italy and Austria, 55,571; British America, 
45,585 ; Holland, 42,360; East India, Australia, 
China, and Japan, 27,561; France, 24,230; 
Russia, 23,837 ; Denmark, Sweden and Norway, 
10,619; Belgium, 9557; Spain, Portugal, Malta, 
and Gibraltar, 6672; uth America,” 3767; 
Turkey, Greece, and Egypt, 1020; Africa, 628; 
West Indies, 515; and Guernsey and Jersey, 
50 tons. As compared with the preceding year, 
the shipments to the United States show a falling 
off to the extent of 20,000 tons; but this is more 
than made up by the increased exports to Austria 
and Italy. With reference to the outlook for the 
ear —_ which we have just entered, it cannot 
said that it is encouraging. Unless prices 
should speedily improve it will be difficult for the 
ironmasters to keep from materially curtailing the 
production, and also reducing the wages of their 
employés. At the same time a low rate of value 
is more likely to attract business than a high one, 
and the year may perhaps turn out not such a 
bad one after all. 

Business was done in the warrant market on 
Friday forenoon at 42s. 11d. to 43s. 1d. and 43s. 
cash, and 43s. 1d. to 43s. 2d. and again 43s. 1d. 
one month, while the quotations in the afternoon 
were 42s. 11}d. to 42s. lld. and 43s. cash, and 
43s. 1d. to 43s. O}d. and 43s. 14d. one month. 
Business was done on Monday at 42s. 114d. to 
42s. 103d. and 43s. cash, and 43s. 0}d. to 43s. 14d. 
one month. The market was closed on New 
Year’s Day. Business was done on Wednesday 
at 42s. 11d. and to 43s. cash. To-day—Thursday 
—at 42s. 114d. to 43s. 1d. cash, and 43s. 1d. to 
43s. 2d. one month. 

In consequence of the unfavourable annual 
reports and depression in warrants, makers’ iron 
has been dull at the following rates :—Gartsherrie, 
f.o.b., at Glasgow, per ton, No. 1, 50s. 6d.; No.3, 
48s. 6d.; Coltness, 55s. and 50s. 6d.; Langloan, 
53s. 6d. and 50s. 6d.; Summerlee, 52s. 6d. and 
48s. Gd.; Calder, 54s. and 47s. 6d.; Carnbroe, 
51s. 6d. and 47s.; Clyde, 47s. 6d. and 45s. 6d.; 
Monkland, 44s. 3d. and 42s. 6d.; Quarter, 43s. 6d. 
and 42s.; Govan, at Broomielaw, 44s. and 42s. 3d.: 
Shotts, at Leith, 53s. and 51s. 9d.; Carron, at 
Grangemouth, 48s. (specially selected, 54s.), and 
46s. 6d.; Kinneil, at Bo’ness, 46s. and 45s. 6d.: 
Glengarnock, at Ardrossan, 5ls. 6d. and 45s.; 
Eglinton, 45s. 3d. and 42s. 9d.; Dalmellington, 
47s. 6d. and 46s. 

The production of malleable iron in 1883 has 
amounted to 427,000 tons, of which fully 400,000 
tons was used at home, and the remaining 26,000 
sent abroad, the exports to foreign countries 
being a good average of those of recent years. 
The amount of work on hand at present . Son 
but it is everywhere asserted that orders for the 
future are scarce. 

The coal trade has, of course, been quiet during 
the week. Railway traffic in coals for inland use 
has been reduced to a minimum for the holidays. 
There has, nevertheless, been a fair shipment 
in the past week for the season, and orders for 
future delivery are not unsatisfactory. 

Little work has been done this week at the 
om and there is little or no mining news to 
record. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ir is complimentary to the good sense and im- 
proving character of the Welsh collier, that the 
only dispute of late in which he has been engaged 
—that of Caerphilly—the Sliding Scale Com- 
mittee adjudge him to be in the nght, and that 
the action of the weighers was against the clauses 
of the Mines Regulation Act. The dispute may 
now be expected to terminate. 

The coal world is again full of enterprise, and 
the new year opens very hopefully. The Messrs. 
Crawshay’s new coal taking has a hopeful look. 
Messrs. Cory, the enterprising coal shippers of 
Cardiff, have purchased the Gelli and Tynybedw 
Collieries, in the Rhondda Valley, and Mr. Davies, 

n, luded arrang ts for a large tract, 
embracing a good extent of the Taff Valley and 
Ynysybwl. For the two collieries first named, 
purchased by Messrs. Cory Brothers, the price is 
understood to be £130,000. Possession will be 
given up in January. 

Mr. Ebenezer Lewis, who was the proprietor of 
the Tynybedw Colliery, has taken a new coal- 
field near Pontypridd and the Taff Vale Railway, 
which is spreading out its arms and branches in a 
remarkable way of late, will forthwith construct 
a branch to the spot. 

I am glad to announce a satisfactory ending of 
the dispute between the men at the "Bute Docks 
and the Bute Dock management. Mr. W. T. 
Lewis received a deputation at Aberdare last week, 
when a ag questions at variance were amicably 


justed. 

The stagnation of the holidays is scarcely yet 
brushed away, but we may hope by next week 
that output and export will have recovered vigour, 
and the totals from the ports reached their old 
averages. The holiday told conspicuously on 
Cardiff, where about 70,000 tons were shipped 
last week instead of the ordinary 150,000 tons, and 
other ports in proportion. The holiday has been 
one of a reckless character as regards the spend- 
ing proclivities of the colliers. The large towns 
were overrun, and the savings scattered profusely. 
Seeing that the colliers in many districts can earn 
freely 45s. to 50s. per week, the waste of 50,000 
colliers may be easily computed by men of the 
Wilfrid Lawson school, who devoted a week’s 
earnings at least. I am not interested in that 
way, but should prefer that the colliers who have 
so easily founded the Relief Fund should rather 
s‘rengthen and extend its influence than resort to 
idle wastefulness. 

The year has ended with comparatively little 
loss of life, that at Gelli bemg about the 
heaviest. Considering the rashness of colliers, 
this is noteworthy; but coalowners, the more 
orderly of colliers, and magistrates have been 
rigid either ine ing or punishing the criminal. 

at colliers will do was shown near Mountain 
Ash this week. A haulier was summoned for 
leaving open two brattice doors and a door in the 


main heading. He was properly fined, but con- 
tended that he had Pie to do to look after the | 
horses and trams. Yet he passed through, 
leaving them open, saw, too, that there was no 
door boy to shut them, and that a speedy dis- ! 
arrangement of ventilation, with all its terrible ' 
consequences, must follow. 

The total colliery explosions of 1883 were 21— 
12 fatal; deaths, 113. Of the 21 explosions, 17 
occurred with a high or rising barometer. 

The industries of Swansea are fairly active, and 
patent fuel is showing a steady increase. Tin- 
plate remains about the same, but signs are 
somewhat promising. 

Nothing can yet be stated with regard to 
Siemens’ works. The steel trade generally is | 
slack, and it is yet early to forecast the prospects 
for the year. The market remains low and dull, 
and the only encouraging sign is that afforded by , 
Cyfarthfa in pressing on the transformation to a ' 
final issue. I shall note shortly the age 0 part 
of the costly machinery which has been obtained. 
Dowlais is eclipsing the huge stacks of the district, © 
by erecting one of great height. | 

Sir Geo: Elliot, on becoming owner of the 
Old Dock, Newport, gave a sumptuous banquet | 
to captains and crews. | 

The Swansea Board has decided on building a 


new reservoir. 


THE PuBLic HEALTH.—The deaths registered 
during the week ending Saturday, December 29th, | 
in 28 great towns of England and Wales, corre- | 
sponded to an annual rate of 20°6 per 1000 of 
their aggregate population, which 1s estimated at | 
8,620,975 persons in the middle of this year. The 
six healthiest places were Bradford, Portsmouth, 
Salford, Halifax, Bristol, and Huddersfield. 


THE INSTITUTION OF CiviIL ENGINEERS.—The 
list of members of this association, corrected to | 
date, contains the names of 20 Honorary Mem- 
bers, 1381 Members, 2264 Associates—of whom | 
1751 are professional associates—and 778 Students, | 
being a total of 4443, and showing an increase 
during the = twelve months at the rate of 54 
per cent. e newly-elected Council have re- 
— Mr. H. L. Antrobus, the senior partner 
of Messrs. Coutts and Co., as treasurer; Mr. 
Charles Manby, F.R.S., honorary secretary; and 
Mr. James Forrest, the secretary. 


Lonpon Bripcr.— An unsettled problem, 
which, like a tune in a barrel organ, comes round 
periodically, is the character of the bridge by 
which the Thames is to be crossed below London 
Bridge. Proposals, official and otherwise, have 
been numerous during the year, but nothing is 
yet determined. There is little doubt, however, 
that a low-level opening bridge, such as that 
proposed by Sir Joseph Bazalgette will be ulti- 
mately adopted, as this plan secures the advan- 
tages of the low-level, avoids litigation and 
exorbitant compensation, while the few disadvan- 
tages attending the use of an opening bridge will 
be gone in a couple of years after the bridge is 
erected ; for the bridge will hardly ever, or never, 
be opened. 


THE New Patent Act. — Unusual activity 
prevailed at the Patent-office on the Ist inst., 
when the new Patent Act came into operation. 
One enthusiastic inventor, hailing from north of 
the Tweed, took up his station outside the door 
soon after midnight; and his patience was re- 
warded by the honour of appearing as ‘‘ No. 1” 
under the new law. To s four o'clock he was 
joined by two others, and when the hour for 


opening had arrived a small crowd of about fifty 
eager applicants had bled; but when they 
had been di d of, busi b slack 


There was, however, a steady influx, and at four 
o'clock it was found that 266 applications had 
been recorded. This is by far the largest number 
ever received in one day. The Ist of October, 
1852, when the Patent Law Amendment Act— 
the statute which has just expired—came into 
operation, was a busy day, 146 applications having 

m sent in. On the last day of last year one 
person, who wished to have the last patent under 
the 1852 Act, after waiting about some time, 
handed in a specification at the last minute, 
satisfied that he had secured the peculiar pleasure 
he sought. Half a minute to four o'clock, a 
small boy, from a dark corner in the office, sprung 
himself upon the astonished occupants, and 
handed in two specifications. The man who 
thought he had got the last was heard to mutter 
something about that artful little boy; but what 
it was he muttered does not seem to be a matter 
of importance to history, as similar remarks have 
been made before. Contrary to general expecta- 
tion, the falling off in the work of the office 
during last year, coi uent on the superior 
advan offered by Mr. Chamberlain’s Act, 
has not been very great. In 1882 the applications 
reached 6241, the largest number ever known, 
while in 1883 they amounted to 5993, or a decrease 
of 249. The diminution first ifested itself in 
the week ending September 22nd, just a month 
after the passing of the Act, when there was a 
deficiency of three, as compared with the corre- 
sponding period of 1882. From that time the 

ber of applications fell off steadily, with the 
result above stated. A singular recrudescence 
occurred during the last few days of the old year, 
when a number of Sapp seem to have suddenly 
made up their minds to seek protection under the 
Act of 1852. The figures are as follows:— 
December 24th, 9; December 26th, 8; December 
27th, 15; December 28th, 24; December 29th, 
31; December 31st, 57. This is a very high 
average for the last week of the year, and with 
the single exception of October Ist, 1852, the 

ber of applicati received on the 31st ult. 
has never been exceeded. It would appear, then, 
that while a large body of persons waited to take 
advantage of the low fees under Mr. Chamberlain’s 
Act, a respectable number of inventors thought it 
worth their while to pay £21 instead of £4, and 
obtain protection under the old statute. Although 
the fees are reduced, applications under the new 
Act will have to undergo the ordeal of examina- 
tion, and further patents will not be granted for 
more than ‘‘one invention.” It is true that the 
law of 1852 included a similar provision, but the 
law officers have always interpreted the clause 
with great latitude, and it is expected that a 


inuch stricter control will be exercised in future. - 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


*.* It has come to our notice that some applicants of the 


Patent-office Sales Department, for Patent Specifications, 


have caused much unnecessary trouble and annoyance, 


both to themselves and to the Patent-office Officials, by 


giving the number of the page of THe ENGINEER at which 


the Specification they require is rred to, instead of 


giving the proper number of the Specification. The 


mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 


Jinding the numbers of Ure Specification. 


Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
name and address of the communicating party are 
ted in italics. 


26th December, 1883. 
5859. Aucers, &c., A. G. Brookes.—(J. Swan, U.S.) 


5860. Hatr-pins, A. G. Brookes.—(H. G. Thompson, 
Milford, U.S.) 
5861. Suskine or Fixinc Cotours on MARBLE, &c., 
Hand-Smith, 


G. on. 

5862. Wurre Leap, G. Hand-Smith, London. 

5863. Suips’ Licuts, W. R. Lake.—@. T. 

5864. Workine Steam, &c., Excines, W. R. 
(A. EB. Depp, Sedalia, U.S.) 

5865. DyNaMo-ELEcTRIC Macuines, E. C. Warburton, 
Manchester, and L. J. 

5866. Printinc Presses, W. R. e.—(T. §. Nowell, 


Boston, U.S.) 4 
27th December, 1883. 

5867. Baskets, &c., H. Brunner.—(C. Garneri, Paris.) 

5868. CHLORINE, W. Weldon, Burstow. 

5869. Musica InstrumMENTs, A. Dunlop, Glasgow. 

5870. Avromatic DRAIN-FLUSHING APPARATUS, W. 
Ross, Glasgow. 

5871. Locomotives, J. W. Hartley, Stoke-on-Trent. 

5872. Compinc Macuinery, W. Moss and W. 
Brown, Bolton. 

5873. Oprarnine O11 from Mrvera.s, N. McF. Hender- 
son, Linlithgow. 

5874. ExecrricaL Conpuctors, R. H. Brandon.—(H. 
F. Campbell, Concord, U.S.) 

5875. Burron ATTacHING Macuing, R. H. 
Brandon.—{J. Driscoll, Somerville, U.S.) 

5876. Drawinc Rops, Suarrinc, R. H. 
Brandon.—(C. C. Billings, Boston, U.S.) 

5877. Nicut Licuts, 8. Clarke, London. 

5878. Sarery Paper, J. Jameson, Newcastle. 

5879. Drivina Betts, &c., J. Paterson, Glasgow. 

5880. Sewinc Macurvgs, A. Greenwood and 8. Keats, 


Ss. 
5881. Propucinc Evecrric Currents, A. M. Clark. 
—(H. M. Paine, Newark, U.S.) 


28th December, 1883. 


5882. Preventinc Watcu Ropperizs, J. Badcock, 
London. 

5883. Knirrinc Macurnery, F. Keywood, Nottingham. 

5884. GreenHouses, E. M. Wood, Natick, U.S. 

5885. Lyprcatine True by Evectricity, A. G. Brookes. 
—(L. N. Downs, Boston, U.S.) 

5886. Treatinc Zrxc Ores, F. C. Glaser.—(@. von K. 
Erben and R. Wiester, Germany.) 

5887. Expansion Wrencues, &c., H. J. Haddan.—(A. 
BE. Lytle, Chicago, U.S.) 

5888. Rorary Enornes, &c., W. Paddock, Birmingham. 

5889. Hypravtic Lirts, &c., J. Standfield, London. 

5890. TorreFyinGc Gran, &c., J. Fordred, London. 

5891. German or Driep Yeast, J. Fordred, London. 

5892. Sewrne Macutnes, A. Greenwood, Leeds. 

5893. EvaporaTine, &c., Liquips, J. Imray.—(H. Eells, 
Berlin.) 

5894. ConsTRUCTION of VEssELS EXPOSED to CORROSIVE 
Action, J. Imray.—(H. Egells, Berlin.) 

5895. Sprinc Matrresses, J. B. Rowcliffe, Glossop. 

5896. Propuction of Nercatives, A. 
Borland, Wilmslow. 

5897. Creatine Currents of Arr or Gases, R. Loft- 
house, Manchester. 

5898. Prosectines, A. A. Cochrane, London. 

5899. ARRANGEMENT of TiLes, &c., D. Clarke, Bir- 
mingham, and P. Shrapnel, London. 

5900. Steam Enorxes, W. R. Lake.—({T. W. Porter, 
Chelsea, U.S.) 

5901. Impartinc Srep-sy-ster Motion to Parts of 
Mecuanism, O. W. F. Hill, London. 

5902. Propuctnc PatrerNs upon Vetvets, D. Scott, 
Manchester. 

5903. O11 from J. McCulloch and 
H. McVicar, Lanark, N.B. 

5904. Propuctinc Patrerns upon Vetverts, D. Scott, 
Manchester. 

5905. Deronatinc ALarm, E. Edwards.—(H. Gibout, 


Paris.) 
29th December, 1883. 
5906. Raisinc SunkeN Vessexs, R. P. Wylie, London. 
5907. Steam BorLers and their Furnaces, G. Steven- 
son, Airdrie. 
5908. GrinpiIne Sworps, &c., A. Greenwood, Leeds. 
5909. MEASURING, &c., PoysicaL Power, A. G. Meeze, 


5910. Startine, &c., Apparatus for Venicies, H. M. 
Martin, Lrndon. 

5911. Brakes, H. M. Martin, London. 

5912. Gurpes for the of Ratt- 
ways, &c., H. M. Martin, London. 

5913. TuBuLAR Lanterns, T. Phillips, Orillia. 

5914. Metauic ALtoys, G. A. Dick, London, 

5915. Purrinc Desicns upon Grass, W. H. Warren, 
London. 

5916. Uritisinc Power perivep from the Tipe, E. G. 
Brewer.—({L. M. Giustina, 

5917. TeLerHonic Apparatus, J. D. Husbands, Lon- 


don. 
5918. Sappies for Bicycies, &c., J. A. Lamplugh, 
ingham. 
5919. Rotary Biowers, &c., W. Aliday, jun., and E. 
Allday, Birmingham. 
5920. VoLumerric and Decantinc Apparatus, W. H. 


St. Ruth, 

5921. Currine and Divipine Sueets of Meta, W. T. 
Beesley, Sheffield. 

5922. Steam Enornes, J. and J. Saxon, Openshaw. 

5923. Gas Enoines, C. M. Sombart, Germany. 

5924. Evecrric Arc Licuts, C. M. Sombart.—( Buss, 
Sombart, and Co., Germany.) 

5925. Sprinc Hinces, J. 8. Stevens and C. G. Major, 
London. 

5926. Dynamo-ELectric Macutines, 8. Z. de Ferranti, 
London. 

5927. INCANDESCENT ELectric Lamps, 8. Z. de Ferranti, 


London. 

=e. Gas Enornes, E. J. C. Welch and R. C. Rapier, 

ndon. 

5929. Sutps’ Loos, J. Campbell, London. 

5930. CentTRiIFUGAL Governors, W. Hartnell, Leeds. 

5931. PortaBLe Lapper, W. R. Lake.—(B. Canziani, 
Milan, Italy.) 

5932. Wuees, E. Sarjeant, Birmingham. 

5933. Securinc Dancerous Structures, W. E. Heath, 
London. 

4934, J. L. Edwards, London. 

5935. RepeaTinG Frre-arms, W. R. Lake.—(A. Larson 
and C. B. Winterros, Belgium.) 

4936. Coatinc Exectricat CaBies, R. Punshon and 
W. Nicolson, London. 

Bist December, 1883. 

5937. Biock Ice, W. W. Nightingale, Southport. 

5938. Coatinc Meta Piates, E. Morewood, Lianelly. 

5939. ELecrro-motor Enotes, F. H. Danchell, Maid- 
stone. 

5040. Water-cLosets, &c., J. C. Mewburn.—(J/. £. 
Boyle and H. Huber, New York, U.8.) 

5941. Metatiic Packixe, 8. Perkins, Manchester. 

5942, Lawn-mowine Macuines, G. E. Newton, London. 


5948, Sirpe Vatve, H. Howaldt, Kiel, Prussia. 

5944, CoMBINATION STEAM-ENGINE, H. Howaldt, Kiel. 
5945. Governors, W. Hartnell, Leeds, P. W. W . 
Thames Ditton, and R. E. B. Crompton, London. 

5046. Wuee.s, R. Hadfield, Sheffield. 

5947. Preparinc Puorocrapns, G. Rydill, London. 

5948. Gatvanic Batreries, O. E. Woodhouse, F 
Rawson, and A. R. Upward, London. 

5049. ORNAMENTAL FasRics, KF. Walton, Twickenham. 

5950, GeneraTiNe Sream, J. W. Gill, Birmingham. . 

5951, Gas Moror Enaines, H. Campbell, Leeds. 

$952. Furnaces, J. Dempster, Elland. 

5958. SEL¥-FEEDING Macurne, C. Whit- 
field, 

5954, TREATING O1Ls, W. Green, Thanet. 

5955. CARBON FrLamMeNts, D. Zanni and A. Shippy 
London. 

5956. Gas Enarnes, E. G. Wastfield, Liv 1. 

5957. Foraina Nats, B. P. Walker, Moseley, and C. 
B. Ketley, Birmingham. 

5958. Osrarninc Eruer, &c., from ALKALI Waste, C. 
F. Claus, London. 

5959, Oprarnine SULPHUR from SULPHURETTED HypRo- 
aren, C. F. Claus, London. 

5960. TREATING MixTuReEs of SULPHURETTED Hypro- 
GEN, C. F, Claus, London. 

5961, Veunicues, H. F. Lloyd, Liv 1. 

5962. Makinc Wuire Leap, H, J. Haddan.—(F. 
Schmoll, Cologne.) 

5963. Rerricerators, C. M. Sombart.—(B. Moebius, 
Chihuahua, Mexico.) 

5964. TeLecRapuic, &c., Apparatus, D, Sinclair and 
J. L. Corbett, Glasgow. 

5965. BLeacuina Leatuer, &c., G. W. von Nawrocki 
—+(G. Levinstein, Wiesbaden.) 

5966, Sianats, F. W. Durham and J. D. Churchill, 
London. 

6967. BARREL-FoRMING Macuings, P. M. Justice.—(F. 
Myers, Hamburg.) 

5968, TEACHING the Use of the Rirte, W. E. Heath, 
London. 

5969. BLEACHING DisTILLABLE R. Baynes, J. 
Fearnside, and W. P. Thompson, séneruene. 

5970. Compressinc Crops, P. McIntyre, 

5971. Dressinc Stone, &c., W. and T. Brindle, Up- 
holland. 

5972. Busts, F. McIlvenna, Manchester. 

5972. OverHEAD TELEGRAPH Wires, J. 8. Lewis, 
Birken! 

5974. ArtiriciaL Bonz, &c., C. B, Warner. —(L 
Mestaniz, New Youk, U.S.) 

5975. Treatinc LeaTuer Straps, C. B. Warner.—{L. 
Mestaniz, New York, U.S.) 

5976. Motive Power Encixes, W. W. Tonkin, London. 
77. ReGcuLaTine the Surpty of Air to Furnaces, W. 
C. Gale, Lower Tooting. 

5978. INcanpEscent Exectric Lamps, J. W. Swan, 


Bromley. 

5979. Coke Furnaces, A. J. Boult,—(Schlesiche Kohlen 
und Koks Werke, Gottesberg.) 

5980. Rar.way Stock, F. J. Brougham.— 
(Gesellachast fur Verwerthung von Brfindungen in 
Bisenbahniwesen, Berlin.) 

5981. Printers’ Quorns and Lockinc-up APPARATUS, 
G. H. F. Featherstonehaugh, London. 

5982. Generation, &c., of Exxcrricity, J. 8. 
Williams, New Jersey, U.S. 

5983, GeneraTING, &c., Evecrricity, J. 8. Williams, 
New Jersey, U.S. 

5984. GENERATING, &c., Evecrricity, J. 8. Williame, 
New Jersey, U.S. 

5985. Drawine Instrument, A. J. Boult.—(G. 
Schulz, Germany.) 

5986. ELecrro-morors, E. Haller, London. 

5987. INCANDESCENT Exectric Lamps, L, Goldbird and 
A. L. Fyfe, London. 

. Batus, M. Dray and J. Bernard, London. 

Enpiess CABLE Rartways, E. P. Alexander.— 

(C. W. Rasmusen, Chicago, U.S.) 

. Makixe Lace, F. E. A. Biische, Westphalia. 

. ORNAMENTAL Faprics, J. Yuill, Glasgow. 

. Gas by Evecrricity, C. Clarke, Man- 
chester. 

5993. FLoatine Structures, F. W. Brewster, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5852. Loom Suvtries, C. H. Nichols, Boston, U.S.— 

—24th December, 1883. 

5858. Drivinc Mecuanism, A. J. Boult, London.—A 
communication from J. C. Tennent, Glyndon, U.S. 
—24th December, 1833. 

5863. Surps’ Port atid StarpoarD Licats, W. R. Lake, 
London.—A communication from G. T. Parry, Phila- 
delphia, U.S.—26th December, 1883. 

5864. Workinc Enoines, W. R. Lake, London.—A 
communication from H. E. Depp, Sadalia, U.S.— 
26th December, 1883. 

5884. Greennouses, E. M. Wood, Natick, U.S.—28¢h 
December, 1883. 

5899, ARRANGING TiLes, &c., D. Clarke, Birmingham, 
and P. Shrapnel, London.—28th December, 1883. 


Patents on which the Stamp Duty of £50 
has been paid 
5435. Movinc Cy_inper Steam Hammers, A. C. Wylie, 
London.—24th December, 1880. 
5436. Furnaces, A. C. Wylie and T. Lockerbie, Lon- 
don.—24th December, 1880. 
5504. SULPHATE of Ammonta, W. L. Wise, London.— 


Slat December, 1880. 
5456. Rotary Pumps, G. Waller, London.—28th Decem- 


, 1880. 

5457. Revoivine Furnace, B. J. B. Mills, 
London,—28th December, 1880. 

254. SELF-FEEDING, &c., Furnaces, L, W. Sutcliffe, 
Birmingham.—20th January, 1881. 

5446. ORDNANCE, Sir W. G. Armstrong, Newcastle- 
upon-Tyne.—28th December, 1880. 

5493. FLANGING Puates, R. H. Tweddell, London, J. 
Platt and J. Fielding, Gloucester, and W. Boyd, 
Newcastle-upon-Tyne.—30th December, 1880. 

5471. Gas Motor Enoines, R. Hutchinson, London.— 
29th December, 1880. 

5477. SappLe-Bars, Sir T. Dancer and E. Chappell, 
Malmesbury.—29th December, 1880. 

5479. Motive-powerR, G. Graddon, Forest Hill.—29¢h 
December, 1880. 

5508. Ferprnc Frsrous Supstances on to SCRIBBLING, 
&c., Macurves, W. Fox and J. Hall, Leeds.—3lst 
December, 1880. 


Patents on which the Stamp Duty of £100 
has been pai 


5029. “Droprer” for Reraininc Wines, W. P. C. 
Bain, Edinburgh.—-29th December, 1876. 

5012. Steam Enarves, G. and J. Weir, Glasgow.—28th 
December, 1876. 

5013. WaTER-MeETERS, T. Kennedy, Kilmarnock.—28th 
December, 1876. 


Notices of Intention to Proceed with 
Applications. 

(Last dey for filing opposition, 18th January, 1884.) 

4074. Motors, A. J. Boult, London.—A communica- 
tion from P. E. G. Jacomy.—22nd August, 1883. 

4098. Ropes for Drivinc, W. White, Bingley.—24th 
August, 1883. 

4116. BuLiets, W. F. Bayliss and C. Brown, Birming- 
ham.—25th August, 1883. 

4163. J. Enright, London.—28th August, 
1883. 


4181. Vessets, A. L. Ségond, Paris.— 
80th August, 1883. 
4186. Exrractina Merats from Minerats, &c., J. 
ll and G. J. Davis, London.—A communication 
partly from J. P. Kagenbusch.—30th August, 1883. 
4262. Corton, C. J. Ash, London.—A commu- 
nication from A. E. Cummins.—5th September, 1883. 
4264. Separatine GLYCERINE from SUBSTANCES, 
C. Rumble and F. Sear, London.—5th September, 1883. 
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4268, Excavators, W. F. Batho, London.—5th Sep- 
tember, 1883. 
J. Hinks, Birmingham.—11th September, 


4357, Srsam. Enarves, M. J. Brewer, Cardiff.—12th 
September, 1883, 

4455, Gas, &&., Excines, H. J. Haddan, London.—A 
com. from M. V. Schiltz.—18th September, 1883. 

4625. SiGNALLING between Vesseis, H. Gardner, Lon- 
don.—A communication from G. M. Mowbray.—28th 
September, 1883, 

4857. SuraicaL InstRuMENTS,C. H. Butlin, Camborne. 
—12th October, 1883, 

5174. Movine the Points of Permanent Way, E. C. 
Urry, London,—81st October, 1883. 

5354, C. H. Butlin, Camborne.—138th 
November, 1883. 

5468, Riverrsp Jornts, J. A. Rowe, North Shields,— 
20th November, 1883, 

6496, Puntryinc Water, W. Anderson, London.—23rd 

Lis and Oars, J. O. 8 London. — 26th 

5834. Fixinc G. Howard, Cricklewood. — 
21st December, 1883. 

5852. Loom Suutries, C, H. Nichols, Boston, U.8S.— 
24th December, 1883. 

(Last day for filing opposition, 22nd January, 1884.) 

4126, Brartnc Ecos, &c., H. J. Newport, London.— 
1883, 

4134, Sortina, &c., Grain, T. Stevens, Kingston-on- 
Thames,—27th August, 1883. 

4144. PLastic Compounps, H. H. Lake, London.—A 
communication from the Company, 
Limited,—28¢h August, 1883. 

4151, Treatina Hops, J. H. Johnson, London.—A 
communication from L, Boulé,.—28th August, 1883. 

4155, TricycLes, G. Singer, Coventry.—28th August, 


4173. Marxina, &c., Lenorus, C. A. Weckbecker and 
L. Schwabe, Manchester.—20th August, 1883, 

4202. Wrinaina, &c., Lace, J. M. Cryer and W. 0. 
Matteson, Bolton,—31st August, 1883. 

4208. VessEs for Bortinc Fatry Marrers, J. and D, 
Bell, Bolton.—3lst August, 1883. 

4230. SPINDLEs UseD in Brarminc Macuines, W, Ash- 
ton, Manchester.—3rd September, 1883. 

4248. CrucisLes, &c., H. E. Newton, London.—Com. 
from T. Egleston.—4th September, 1883. 

428%. Kitns, W. Lawrence, London.—6th September, 


4250. Strainers, W. Lawrence, London.—6th Septem- 


ber, 1883. 

4317, Rais and Sieepers, J. A. R. Main and J. Dick, 
September, 1883. 

4427, Ionitine, &., Cartripors by Exectriciry, T. 
P. Wood, Bristol.—15th September, 1883. 

4432. Paper or Paper, H. J. Haddan, London.— 
Com. from C. Coster.—1l7th September, 1883. 

4450. Cookinc Rances, D. Dow, Falkirk.—18¢h Sep- 
tember, 1883. 

4454. Wrencues, H. J. Haddan, London.—A commu- 
nication from A. J, J. Machen.—18th September, 1883. 

4617. &c., ELecrric CuRRENTs, W. Thom- 
son, Glasgow.—28th September, 1883. 

5445, INTERNALLY-STOPPERED Botries, D. Rylands, 
Staisfoot, near Barnsley.—19th November, 1883. 

5549. Looms for Weavino, R. Hall and C. Ellis, Bury. 
—27th November, 1883. 

5593. Iyrusions, &c., from Correr, W. N. 
Hutchinson, Bideford.—1st December, 1883. 

5619, TeLecrapn, &c., Wires, A. J. Boult, London.— 
Com. from G. Gray.—3rd December, 1883. 

> D. mdon.—A communication fro! 

8. Drivinc Mecuanism, A. J. Boult, London.— 
Com. from J. C. Tennent.—24th penne, 1883. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
28th December, 1883.) 
2715. G. Wellner, Briinn.— 
May, 1883. 
$223.. DyNaMo-ELectric, &c., Macutnes, L, F. Lamkin 
London.—29th June, 1883. 
&., T. ith, London.—29th June, 
3248. Woot, &c., J. H. Whitehead, Leeds,— 
30th June, 1883. 
$251. Drittine Rocks, T. R. Jordan, London.—s0th 
Tis, &e., C. Stuart 
79. Coatinc Tix, &c., C. St 
3281. Moutps for Castincs, J. McLaren, Stenhouse- 
~8rd July, 1883. 
283. SAFETY-VALVESs, A. Turnbull lasgow.— 
$286. Spinnin, &c., Fiprous Supstances, J. H. Clap- 
ham, T. R. Whitehead, and T. W. Wheelwright 
Bradford.—8rd July, 1883. 
$292, Marine Dancer Sionats, A. D. Porter, Boston 
U.8.—8rd July, 1883. 
8336. Gas Motors, H. Holden, Manchester.—5th 
Juty, 1883. 
3343. ARTIFICIAL FerTiLisers, T. W. B. Mumford, 
an 5th July, 1883. 
374. Trp Wacons, A. G. Margetson and W. 8. 
Bristol.—Tth July, 1883. 
3380. TeLecrarnic &c., APPARATUS, D. Sinclair, 
Glasgow.—7th July, 1883. 
3456. Sewina, &c., Macuines, W. E. Gedge, London. 
—18th July, 1883. 
3458. Portaste Piatrorm for Seer, J. Hornby, 
Watton.—13th July, 1883. 
3493, MACHINE or Battery Guns, H. 8. Maxim, Lon- 
don.—l6th July, 1883. 
3512. WaTeR-cLosets, E, and A. E. Gilbert, Dundee. -- 
17th July, 1883. 
3520. SupportiNnG the DRawine used in Sprnninc 
Macninery, W. R. Lake, London.—17th July, 1883. 
3563. Barreis for Hotpine Liquips, C. L. Eyre, Lon- 
don —19th July, 1883, 

8785. Serine. &c., Type, W. R. Lake, London.—2nd 
Augvat, 1883. 

4043. Explosive Compounns, J. C. de Castro, London. 
2lst August, 1883. 

4552. WaTer-Meters, A. E. H. Johnson, Washington, 
U.S, 24th September, 1883. 

4772. Scoprers for Borties, J. 8. Davison, Sunder- 
land. 8th October, 1883. 

4787. Etecrrica, Syncuronous TELEGRAPHIC, &c., 
Systems, 8, Pitt, Sutton.—9th October, 1883. 

4805. Bearines for Journats, &c., W. R. Lake, Lon- 
don.—9th October, 1883. 

eae Gas, E. Brook, Wigan.—11th October, 


4879. TREATING Gotp Ores, &c., H. R. Cassel, Lon- 
don.—13th October, 1883. 

5001. TeLeGRaPH INsuLaToRS, H. J. Allison, London. 
—20th October, 1883. 


(List of Letters Patent which passed the Great Seal on the 
Slst December, 1883.) 
3065. ORNAMENTAL METALLIC FELLOEs, T. Fox, Shef- 
field.—20th June, 1883. 
$275. ELecTRICAL W. A. Traill, Portrush. 
—2nd July, 1883. 
3277. E.ectricaL Tramways, W. A. Traill, Portrush. 
—2nd July, 1883. 
3284, Constructina Vessers for Dyerna, &c., J. 
oodcock, Huddersfield, and J. Coulter, Batley.— 
8rd July, 1883. 
$294. Packines for Srurrrnc-poxes, C. Schnerzel, 
Furnace Fronts, W. don-on-Tyne. 
—8rd July, 1883. 
8309. Water Waste PReEvENTER, A. Tylor, London. 
—4th July, 1883. 
3311. Apparatus, D. G. Cameron, London. 
—4dth July, 1883, 


$8138. Recister for Titts, J. Imray, London.—4th 


July, 1883. 

3316. TuRNING Boxts, éc., W. R. Lake, London.— 
4th July, 1888. 

$321. Fermentinc Beveraces, Wirth, Frankfort.— 
4th July, 1883, 

8322, Rotary Enoines, G. W. von Nawrocki, Berlin. 
—4th July, 1883. 

8832. PortaBLe Cots, G. H. Needham, London,—bth 
July, 1883, 

8334. Rock-PERFORATING Macnines, M. Macdermott 
and W. Glover, London,—5th July, 1883. 

3335. CoLLecTING Vapours EvoLvep in the Makino 
of InpDIA-RUBBER Goops, C. A, B 
chester.—5th July, 1883. 

8341, Merat Casks, A. Dunn and A, LiddelJ, London. 
—5th July, 1883. 

8348. Looms, R. L. Hattersley and J. Hill, Keighley. 
—6th July, 1883. 

0357. FLutinc Surraces, W. Robertson, 
Johnstone.—6th July, 1883. 

8865. Stays, &c., A. Whitehorn, Bristol.—6th July, 


1883, 

$397. CLariryina Liqvors, H. H. Lake, London.—9th 
July, 1883. 

$411. BREECH-LOADING Fire-arms, G. B. de Overbeck, 
London.—10th July, 1883. 

3445. PLantina Potators, W. Dewar, Dundee.—13th 
July, 1883. 


used to control an electric light installation on the 
incandescent system the extinction of the lights is 


effected by automatic gradual insertions of resistances. 
In a current int tor a one-wheel carriage is used in 
combination with a horizontal disc which is kept 


rotating uniformly. In a modified integrater a 
gyrostatic system is employed, which is also applicable 
as a speed indicator. To measure the current two coils 
of thick copper rod have a needle suspended centrally 
between them, the stability of the needle in its zero 
positi ing regulated by an electro-magnet. Various 
other forms of integrators and meters are described 
and illustrated. 


2033. Apparatus ror DeLivertnc Preparp Goons, 
J. G. Sandeman and P. Everett, London.—2\st April, 


1883. 6d. 

The main object is to automatically deliver post- 
cards and stamped envelopes with a blank enclosure 
to persons depositing, say, a penny or twopence in a 
slit or slits pre for the reception of such coin. 
The coin in entering falls on a lever and allows one of 
a pile of cards or envelopes to be delivered outside the 
case enclosi t 


2055. Meratuic Oxipes, H. A. Bonneville, Paris.— 
23rd April, 1883.—(A communication from L. C. EB. 
Faucheux, France.) 4d. 

ists in the facture of metallic bases 
and oxides, and the utilisation of the sulphuric acid 
duced. Any kind of sulphide or sulph is 


8475. Contro.use Exvecrricity, J. Hopki Lon- 
don.—13th July, 1883. 

$495. CuemicaL Deposir Meters, D. Salo- 
mans, Tunbridge Wells.—16th July, 1883. 

3500. Horse-rakes, J. Howard and E. T. Bousfield, 
Bedford,—17th July, 1883. 

$508. Decoratinc GLass ARTICLES, C. D. Abel, Lon- 
don.—l7th July, 1883. 

3517. Fopper, H. J. Haddan, London.—l7th July, 
1883 


3545. Rerricerator, J. H. Johnson, London. — 18th 
July, 1883. 

3601. Puriryinc Arr, F. Windhausen, Berlin.—23rd 
July, 1883. 

3608, TuRNBUCKLEs, A. W. L. Reddie, London.—23rd 
July, 1883, 

= Suips, W. P. Thompson, Liverpool.—26th July, 

3. 


8726. Orcas, T. C. Lewis, London.—30th July, 1883. 
4121. Brusnes, J. Thompson, London.—25th August, 


1883. 

4234. Srampinc Piates, R. Baillie, London.—3rd Sep- 
tember, 1883. 

4294. Barre.s of Fire-arms, P. A. Bayle, Paris.—6th 
September, 1883. 

4296. Steam Boxers, P. A. Bayle, Paris.—6th Septem- 


ber, 1883. 

4732,’ TRANSPORTING, &c., SENSITISED PHOTOGRAPHIC 
Puiates, J. E. Atkinson, Greenwich.—4th October, 
1883. 


4788. TeLecrarny, 8. Pitt, Sutton.—9th October, 1883. 

4943. CourLine for Suarrinc, P. Brotherhood, Lon- 
don.—l7th October, 1883. 

4960. Gauce Guasses, A. M. Clark, London.—l7th 
October, 1883. 

4971. Currine Fisrous Mareriats, W. R. Lake, Lon- 
don.—18th October, 1883. 


List of Specifications published d the 
week ending December 29th, 


2033, 6d.; 2055, 4d.; 2193, 1s. 6d.; 2312, 6d.; 2316, 2d.; 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1827. TurasHinc Macuines, J Coulson, Stamford.— 
11th April, 1883. 2d. 

The object is to work the shakers of thrashing ma- 
chines by four outside cranks or excentrics, and 
thereby use a plain ee shaft inside the machine, 
and also to actuate the shoes from the same cranks or 
excentrics. 

1840. Lvuericatixc Apparatus FoR STEAM ENGINE 
Cy.inpers, &c., 7. Holland, New York.—1th April, 


1883. 6d. 

This relates to improvements on patent No. 3888, 
A.D. 1*82, in which oil is introduced into a cup con- 
nected to a water chamber, and is forced therefrom by 
steam acting upon the water in the chamber and 
into a gauge glass or tube connected at its lower end 
with the engine cylinder, and it consists in using only 
one oil cup and one water chamber for supplying oil to 
two cylinders. 

1913. Drivinc Gear, F. Jenkin, Edinburgh.—l4th 

April, 1883. 10d. 

The object is to diminish the loss by friction in 
transmitting power by gearing. In one forma small 
smooth roller works between two smooth rollers, the 
three being pressed together by the internal surface 
of a ring or wheel. 

1918. APPARATUS TO BE EMPLOYED IN HARMONISING 
Mexopies, &c., B. S. Maitland, London.—l6th 
April, 1833, 8d. 

This relates to apparatus for harmonising melodies, 

modulating, analysing, and effecting other operations 

in connection with the science of harmony, such as 
finding any given chord in any key, giving the attend- 

—— to any tone, transposing music, or giving 
te 


2028. ApraraTus AND PRocESSES FOR GENERATING 
REGULATING, AND MEASURING ELECTRIC CURRENTS, 
Sir W. Thomson, Glasgow.—21st April, 1883. 38. 2d. 

The armature consists of radial bars of copper 

arranged about a vertical or horizontal axis insulated 

from each other throughout their length and connected 
at their outer ends y a copper band. The inner 

ends are cach ted to an insulated t 

strip. The sectional area of each radial bar is main- 

tained tant by i ing them in width corre- 
spondingly to their decrease in thickness as they 
approach the axis of the armature. The insulated 
commutator bars form a hollow cylinder surrounding 
the vertical shaft, and are held in place by a spring 
ring secured in turn by a heavy gun-metal ri 

screwed down on it; this ring serves also to counteract 
the effects of centrifugal force on the radial bars. The 
two semicircular field magnets are supported vertically 
by a framework in such a position as to allow of the 
of the armature between their movable pole 
pieces. Special means for lubricating are descri 

and illustrated. The driving belt is kept tight by sup- 
porting the generator on wheels or on rocking curves 
placed on inclined surfaces. The invention further 
relates to a potential regulat ‘isting of a shallow 
drum mounted on a vertical axis and partly filled with 
oil, A of toothed wheels gearing together are 
mounted on a frame which permits of their falling to 
either side of the position of rest, and so ing with 
the surface of the oil. The motion of the wheels is 
communicated through shafts and pulleys, the motion 


of the frame being effected by any suitable electric or 
electze appliances. ,When the regulator is 


treated with steam. 


2115. Insutators on APPARATUS FOR CARRYING 
OveERHEAD Evecrric TELEGRAPH OR OTHER 
Wires, J. S. Lewis, Birkenhead.—25th April, 1883. 
6d. 


In a terminal insulator a central vertical rounded 
g is used for the line wire, the shackle being 
attached by a horizontal bearing. In a drop insulator 
a hooked tongue-piece is so arranged as to tighten the 
line wire by a screwing motion. 


214'7. Generation, Storace, Recuation, DistRiBu- 
TION, AND UTILISATION OF ELECTRICITY AND APPA- 
RATUS THEREFOR, &c., J. S. Williams, Riverton, 
N.J., U.S.—27th April, 1883, 6d. 

It would be a with the space at our dis- 
posal to give a satisfactory abridgment of this specifi- 
cation, which contains 116 pages of description and 
eight sheets of drawings. 


2193. Ram-way Brake Apparatus, B. J. B. Mills, 
London.—ist May, 1883.—(A communication rom D. 
Torrey, New York, U.S.) 18. 6d. 

Relates to means for transmitting stress from the 
draw-bar to the brake mechanism, the parts being so 
arranged that there can be no transmission of the 
stress except when the established movement of the 
car is to be arrested. The brakes may be actuated by 
hand, electro-magnetic, or air-pressure appliances. 


2200. Apparatus ror INDICATING THE DIVERGENCE 
OF MAGNETISED NEEDLES, G. C. Cooke, Sutton, 
Surrey.—lst May, 1883. 6d. 

Thi ists in bining with a main ti 


guide chains, or between the bow or stem and a guide 


2311. APPARATUS FOR CONTROLLING AND REGULATING 
THE FLow or PassacE or Gas, &c., G. P. Lempriére, 
Baleull Heath.—7th May, 1883. 6d. 

The object is to regulate and control—preferably at 
a distance—the flow of gas and other fluids to gas and 
fluid meters and services, whereby only a determinate 
or fixed amount of gas or other fluid is allowed to 
pass from the principal main or supply pipe to the 
meter or service. 

2312. Gas, &c., H.C. Bull, Brooklyn, 
U.S.—ith May, 1883. 6d. 

The essential features are the use of coal pulverised 
to an impalpable powder and depulverised, mixed 
and charged with tar, and treated in an upright retort 
in which the coal lies undisturbed during the process, 
and is resolved into a solid mass of coke. A pulveriser 
is employed for reducing the coal, a conveyor for 
elevating and desulphurising the coal, a mixer for 
mixing it with tar, and a travelling closed charging 
hopper for conveying the coal to the vertical retorts. 


2313. WarMING THE CARRIAGES OF RaiL AND TRAM- 
ways, &c., T. Perkins, Hitchin.—7th May, 1883.— 
(Not proceeded with.) 2d. 

This relates to means for warming railway carriages 
by steam supplied from the locomotive. 


2316. Packinc AND PRESERVING SENSITIVE PLATEs, 
B. J. B. Mills, London.—7th May, 1883.—(A com- 
munication from A. Lumiére, Lyons.)—(Not pro- 
ceeded with.) 2d. 

The plates are placed in grooves formed by the 
corrugated sides of a metallic box, which is fi with 
a tight fitting cover, so that the plates are 
from the light. 

2318. Consuminc SmMoKkE AND Economisinc Fue In 
STEAM BoILeR AND OTHER Furnaces, &c., H. C. 
Paterson, Glasgow.—8th May, 1883.—(Not proceeded 
with.) 2d. 

This ae in mak: the ashpit of furnaces so 
that it can be drawn out for the purpose of regulating 
the admission of air. 


2319. Spinners AND FLYERS oF Sprnninc Frames, D, 
Skeoch, Stewarton, N.B.—8th May, 1883. 6d. 

The object is to ensure the flyers of spindles or 
spinning frames at all times remaining true or con- 
centric with the axis of the spindles on or with which 
they rotate, and it consists in forming the spindle 
with a continuous conical surface the 
base of the screw downwards over and out the full 
diameter of the collar, so that no ledge or projection 
or flat seat is left, and also so that as the conical hole 
in the flyer wears it has a conical surface of larger 
diameter on the spindle to rest or bear upon. 

2320. Suspmarine TorPEeDo Boat, J. Davies, Farn- 
borough.—8th May, 1883.—(A communication from 
P. B. Walker and H. G. Riggs, Sydney.) 6d 

The object is to construct torpedo boats capable of 

travelling under water with passengers or crew, and 


18 
needle a number of subsidiary magnets lying in a zone 
of opposite induced divergence and outside the area 
of mutual astatic influence, so arranged that they shall 
be affected by a divergence opposite to that of the 
main needle, a comparison of the two divergencies 
indicating the true terrestrial magnetic meridian. 


2268. Apparatus FoR MEASURING THE STRENGTH OF 
Evecrric CuRRENTS, F. V. Anderson, London.—4th 
May, 1883. 6d. 

A magnetised needle is deflected by electro-magnets 


of continuing under water at any necessary depth, and 

pr rp fixing, and firing torpedoes while under 

water. 

2321. ManvuracturE or ARTIFICIAL STONE FOR 
VARIOUS PURPOSES AND TERIAL APPLICABLE;AS 
A SUBSTITUTE FoR Emery, B. Hess, Bayreath.—8th 
May, 1883. 4d. 

The artificial stone consists of serpentine (or kindred 
minerals), soapstone, fel: , Mica, quartz, and fire- 
clay, or some of these, variously combined according 
to the purpose for which the stone is intended. These 

bsti are pulverised, mixed, and moistened, and 


| a aac to a spring, and moves over a g 


2280. DynaMo-ELECTRIC MACHINES AND E 
+ rar Sir C. T. Bright, London.—4th May, 1883. 


The coils of the ture and field magnets are both 
stationary, the latter being wound on fixed hollow 
cores through which an iron or steel shaft, divided by 
a non-magnetic partition between the coils, passes. 
The divided ends of the shaft are segmentally formed, 
and so shaped that the outer ends of the segments 
revolve in the same plane. The outer ends of the 
shaft are carried in gun-metal plummer blocks. The 
armature is formed of a circ series of insulated 
coils arranged in close proximity to the outer parts of 
the segments, which are shaped to correspond with the 
armature. This may consist of a number of electro- 
magnets or be of the _ big Ora soft iron ring 
may be used, havin, jally fixed on its interior a 
number of rectan; coils, the cores of which, in 
cross section, are similar to a double-headed girder. 
In the commutator the ends of the armature coils are 
connected to divided insulated metallic plates cylin- 
drically mounted. Corresponding with, and adjacent 
to these are other insulated non-divided cylinders 
connected to the positive and negative poles of the 
generator. Circular metallic brushes revolving on 
their own axis make contact between the twocylinders. 


2281. MerHop oF AND APPARATUS FOR DEPOLARISING 
BaTHs IN THE REFINING AND DEPo- 
SITION OF Mera.s, A. M. Clark, London.—4th May, 
1883.—(A communication from C. de Changy, Leval- 
lois Perret (Seine) France.) 6d. 

The “‘ depolariser’ consists of an armature and two 
electro-magnets, one of high and the other of low 
resistance. The bath circuit is broken until. the 
“machine charges itself” sufficiently to overcome the 
high resistance magnet, and thus complete the circuit. 
The static charge of the bath is discharged by the 
armature vibrating between make-and-break contact 
points. 


2302. Sappie Bars, J. W. Clarke, Guishorough.— 
7th May, 1883. 6d. 

This relates to the construction of parts whereby the 
stirrup leather is firmly held whilst the rider retains 
his seat, but is instantly liberated from the front, 
back, and over or across the back of a horse in the 
event of the latter falling or of the rider being thrown. 
2305. Manvuracture or WALL Coverinas, S. Fisher, 

Herne Hill.—7th May, 1883. ‘ 

This relates to a wall covering made of textile 
fabric and finished in oil colours, in lieu of paper 
hangings. 

2306. Sarery Vatves ror Sream Borrers, H. J. 
Haddan, London.—7th May, 1883.—(A communica- 
tion from E, Delsart, Auzin, France.)—( Not proceeded 
with.) 2d. 

This relates to the general construction of safety 
apparatus. 

230'7. SeLF-actiInc APPARATUS FOR REGULATING THE 
FEED OR SUPPLY OF WATER INTO STEAM BOILERS, 
&c., W. White, Hackney.—i7th May, 1883. 6d. 

The object is the regulation of the feed or supply of 
water into steam boilers by a self-regulating apparatus, 
so as always to keep the water in the boiler at one 
level so long as injection pump acts. 


2308. Apparatus ror HEATING oR CooLtnG LiquDs, 
ConpDENSING Steam, &c., J. Price, jun., Liverpool.— 
7th May, 1883. 6d. 

This relates to improvements on patent No. 452, of 
1879, and is designed to simplify the cost of making 
the apparatus, to ensure of the ends of the tubes form- 
ing the chambers making tight joints with their end 
plates and covers, and to facilitate the taking apart of 
the apparatus for the purpose of cleansing same or 
renewing parts thereof. 

2310. Fasrenrncs ror Gioves, Braces, &c., G. P. 
Lempriére, Balsall Heath.—7th May, 1883.—(Not 
proceeded with.) 2d. 

This relates to a hook-and-eye arrangement. 

2309. Apparatus FOR SCRAPING OR CLEANING THE 
Borroms or Suips, &c., J. Fishwick, Barnstaple.— 
May, 1883. 6d. 

This relates to apparatus for scraping or ect | 
bottoms of ships or vessels, in which a buoyant an 
preferably flat mass, provided with transverse scraping 

es, points, or bars, is to and fro longitudi- 
against the under s' of the hull between 


after having been pressed into the required forms are 

burned at a white heat. 

2323. MANUFACTURE oF COLOURED PHOTOGRAPHIC 
Pictures, J. Adams, jun., Liverpool.—8th May, 

. _1883.—{ Not proceeded with.) 2d. 

This relates to improvements in the whole process. 

2325. Pepa. Harp with Dovuste Action, H. J. Had- 
dan, London.—8th May, 1883.{A communication 
Srom EB. Meyer and Co., Germany.) 64. 

This relates to a mechanical arrangement for the 
shortening of the strings. 

Processes FOR PuRIFYING GLYCERINE, H. J. 
Haddan, London.—8th May, 1883.—(A communica- 
tion from C. Moldenhaver and Dr. C. Heinzerling, 
Frankfort-on-the-Main.) 4d. 

The process has for its object to completely purify 
glycerine from common salt, soda, and volatile ic 
acids, while the substances thus eliminated are at the 
same time recovered as bye-products. 

2327. Apparatus FOR AND FACILITATING 
THE DELIVERY OF TOILET Parer, M. Hart, London. 
—S8th May, 1883.—(Not proceeded with.) 2d. 

This relates to means for holding and unrolling the 
paper. 

2328. Poues ror Lawn Tennis Nets, S. Davidson, 
Belfast.—S8th May, 1883. 2d. 

This relates to means for making fast the net 
to the poles when it is drawn up to its correct t 
between them. 


2329. Stanp ror Tennis RACKETS AND 
Batts, S. C. Davidson, Belfast.—8th May, 1883.— 
(Provisional protection not allowed.) L 

This relates to the general construction of the stand. 


2330. MaGNETO-ELECTRIC AND DYNAMO-ELECTRIC 
Macuixes Motors, A. Clark, Glasgow.—Sth 
May, 1883.—( Not proceeded with.) 2d. 

The armature cores are made of 8 shape in cross 
section, so as to present a large extent of surface on 
which the coils are wound. The field magnets are 
elliptical, and fitted ther around the armature 
with their like poles adjacent, the internal surfaces 
tapering inwards towards the poles, and receding 
from the axis at the part between the poles. 

2331. MicnropHones on TELEPHONES, E. G. Brewer, 
London.—8th May, 1883.(A communication from 
R. Weber, Neuchatel, Switzerland.)—(Not proceeded 
with.) 2d. 

In a eae a number of plates connected 
to one another as in electric batteries are made to 
vibrate. In the circuit of a telephone a tuning-fork 
set in a causes, by the changes of contact, 
te 
2332. SuHEDs FoR THE PROTECTION oF Ricks, 7. Colby, 

Pantyderi, Blaen{ffos.—8th May, 1883. 6d. 

This consists in arranging the roof sections to rise 
by rotating about their supports. 

2383. Apparatus For EvaPporaTING Sats, BRINEs, 
&ec., W. T. Whiteman, London.—8th May, 1883.— 
(A communication from H. Frasch, Cleveland, U.S.) 
6d. 


This refers more particularly to the manufacture of 
salt from the brine of natural wells or springs, 
although it is in applicable to the evaporation 
of other brines and the recovery of salt therefrom, to 
the recovery of other crystallisable substances from 
their’ solutions, and to the evaporation of liquids 
generally. 

. PROCESS FOR THE MANUFACTURE OF VEGETABLE 
Os, €. F. Stollmeyer, London.—S8th May, 1883. 4d. 

The seeds or other oleaginous vegetable substances 
are placed in a closed vessel with water, and heated 
until a pressure of 75 Ib. per square inch is attained, 
which is maintained for twelve hours. The pulp pro- 
duced is run off and allowed to settle, the oil being 
then collected from the top. The solid matter is then 

to remove the remaining oil. 
2335. Apparatus ror Licutinc By Gas, D. W. Sugg, 
Westminster.—S8th May, 1883. 6d. 

The object is to produce a gas flame in which the 

rtion of highest illuminating power shall be at the 

ttom. The apparatus employed will be above the 
flame which burns downwards in a sealed globe sur- 
rounding the burner and fitted to a cylindrical pendent 
holder, the products of combustion bein, carried off 


by a chimney standing up through the holder. The 


burner is erably of the Argand form, and is sec 


| 
| 
1827, 2d.; 1840, 6d.; 1918, 10d.; 1918, 8d.; 2028, 3s. 2d.; 
2347, 6d.; 2848, 2d.; 2352, 4d.; 2354, 1s.; 2355, 2d.; 
2361, 6d.; 2365, 2d.; 2366, 2d.; 2374, 6d.; 2380, 6d.; 
J 
~ 
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22 THE ENGINEER. JAN. 4, 1884, 
in an inverted position in an annular space in a hollow | access to the bottoms bottoms and sides of the vessels for | 2426. Pickers Emrtoyep 1x Weavina, 2. rods R R and T, of different lengths, with plunger E 
cylindrical casti Within the burner the inspection and repair is facilitated. area .—12th May, 1883.—(Not proceeded peerridy 


is fitted. Above the holder, and between the chimney 
and the burner, air enters to support combustion. 


2336. Locks orn FasTENINGs For Raitway CARRIAGE 
AND OTHER Doors, H. Parkin and C. J. Reynolds, 
London.—8th May, 1888. 6d. 

This relates to the construction of latch locks with 
springs so — as to retain the latch in either the 
locked or unlocked position, and‘ with two inclines 
upon the striking plate, one to raise and the other to 
press the latch downwards. 


2337. Evecrric Lamps or LicutTinc APPARATUS, A. 
Shedlock, New York, U.S.—8th May, 1883. 6d. 
Relates to an arc lamp in which the feed is con- 
trolled by a clamp, consisting of a — spring having 
its coils closely wound and its free ends projecting at 
right angles to its axis. The movement of a plate, 
suspended by three links so as to move helically, 
— by an electro-magnet, actuates the spring. 

e invention further relates to the style of globe and 
method of securing it to the lamp, and to means for 
raising and lowering the lamp. 

2338. Evecrric TRaMwAys AND VEHICLES TO BE 
Usep THEREON, H. H. Lake, London.—Sth May, 
_—— communication from C. Baston, Lisbon.) 


Tmo conductors are placed in a trench provided with 
a cover having a small longitudinal slit to permit the 
passage of the the sliding contact pieces. The arrange- 
ments are also applicable to traction with special 
wheels for steep inclines, in which case special vehicles 
are employed. 

2339. Macnines, H. H. Lake, Lon- 
don.—Sth May, 1883.—{A communication from C. 
H. Palmer and A. M. Loryea, New York, U.S.) 6d. 

The polar projections of the field magnet surround 
the armature, and are bolted together at the neutral 
parts. At the ome yeh of the parts, or in projecting 
brackets, spherical bush bearings for the shaft are 
formed. The coils are wound and connected in the 
ordinary manner. The a is built up of a 
number of flat iron from each other by 
washers of paper- “board and fel the rods for holding 
the rings together pass through tubes of insulating 
materi: The commutator is composed of two series 
of plates arranged to break joint. 

2342. Apparatus ror Cutrine DouBLE WovEN PILep 
Fasrics, R. Hitchcock, New York.—Sth May, 1883. 
—{(Not proceeded with.) 2d. 

This relates to apparatus for cu double woven 
piled fabrics, so as to divide the as to two layers, 
each presenting a pile. 

2344. Apparatus FoR SIGNALLING MECHANICALLY IN 
VESSELS OR IN MINEs, ame R. Chipperfield, Clerken- 

6d. 


well.—Sth May, 1883. 

This consists in connecting the signalling handle and 
the receiving index of each instrument to the inter- 
mediate gear which connects the two instruments by 
shifting bevel gear or clutches, or their equivalents, so 

that the act of engaging the handle of either 
instrument dise: s the index of that instrument, 
and that the act of stopping the handle of a signal 
it and re-engages the index, a single set of 
intermediate connecting gear being thus utilised both 
for sending a signal and a te communicating its 
repetition. 

2345. Repreatinc Frire-aRMs, AND CARTRIDGE Maca- 
ZINES THEREFOR, C. D. Alel, London.—8th May, 
1883.— (4 communication Jrom F. Mannlicher, 
Vienna.) 6d. 

This relates, to on patent 
No. 3774, a.D. 1882, an with 
the hin hinged feeder = curving the front end of the 
magazine upward, so that as the cartridges are pushed 
forward by a rear spring they rise gradually to a hori- 
zontal position, and are pushed by the breech bolt 
into the breech chamber; and, Secondly, to detachable 
cartridge magazines in the shape of a parallelogram = 
narrow rectan, cross section, arranged to 
project either upwards or downwards from the side of 
the breech chamber. 


2346. APPARATUS FOR GIVING AN ALARM AND IGNITING 
A Lamp at any Destrep Time, E. Edwards, London. 
8th May, 1883.—(A communication from A. Richard 
Morey, France.)—( Not proceeded with.) 2d. 

This relates to apparatus connected with any ordi- 
nary alarum clock, in such manner that at any time 
previously determined, an alarm is given by the sound 
of which a sleeper is awakened, and at the same time 
a lamp is ignited. 

2347. Protectinc CovER FoR ACCOUNT 
i &c., H. J. Fitch, London.—Sth May, 1883. 


Tis relates to a removable con- 
structed of two sides or boards — toa ~~" and 
having inner flaps hinged to them, the sides or boards 
and the inner flaps being adapted to receive the per- 
manent sides or boards of the book between them and 
combined with suitable locking devices. 


2348. Reaprixc Macuines, M. Jenkinson, Grantham. 
—9th —({ Not with.) 

This rela: n or additi 
ing facilitate the or binding of the 
sheaves. 

2349. Dercomposinc aND TRANSFORMING Fats OR 
Fatty Supstances into Fatty Actps GLYCE- 
RINE, A. Marix, Paris.—9th May, 1883. 8d. 

This relates to improvements on patent No. 2559, a.p. 
1882. It consists in the use of a neutral substance acting 
purely as a mechanical agent for opening up the 
molecules and breaking through the albuminous film 
surrounding the same. An apparatus is described 
and a vacuum is employed for facilitating the opera- 
tion, for facilitating the separation of the stearine or 
stearic acid from the oleine and glycerine, for 'y- 
ing and filtering the glycerine, and for evapora the 
water from the glycerine. 


2352. ManvurFacTtuRE oF ARTIFICIAL STONE AND 
Cement, E. 8. Shepherd, London, and A L. Aspin- 
wall, Mantle Vale.—9th May, 1883. 4d. 

This relates to the utilisation of slate in the manu- 
facture of artificial stone and cement. 


2354. A New AppiicaTion or MoLTEeN MetALs, &c., 
0. Trossin, London.—9th May, 1883. 12. 
The object is to employ gas or steam as a moving 
power by means of fiuid me 


2355. APPARATUS TO BE APPLIED TO THE OUTSIDE 
Seats or TRamMway CARS AND FOR OTHER SIMILAR 
Purposes, H. C. Clanahan, Manchester.—9th May, 
1883.—( Not proceeded with.) 2d. 

The object is to provide a waterproof covering which 
can at any time be drawn up over the seat when the 
latter is damp. 

2357. RarRoap oTHER Locomotives, M. Benson, 
London.—9th May, 1883.—(A communication from 
C. Rothrock, Pennsylvania.) 8d. 

The locomotive has a twin boiler composed of two 
parallel sections with smoke flues, and communicating 
at their front ends with a fire-box. A passage is left 
between the two sections for the engineer and the 
store fuel, and at the sides of the passage are water 
tanks, which may also form the floor of the 
and extend across the latter above the line of 
boiler in rear of the engine-room, so as to form a roof 
and tanks of large capacity. 

2365. Bearrncs ror Bicycte Pepats, MILLInc Ma- 
cHinery, &c., J. E. Price, Wrezham.—9th May, 
1883.—{ Not proceeded with.) 2d. 

This relates to the — of a cap to prevent 
the entry of dust to the bearing. 

2361. Construction or Dry Gravixe 
J. Walsh, Cardif.—9th May, 1883, 


This relates to constructing dry or ving docks 
with side walls having overhanging eastons or “ dol- 
a whereby vessels may be suj without 

shoring; increased fforded, and 


, to improvements in 
an improved venti- 


6. PREVENTING THE CoRROSION OF WATER PIPEs, 
&e., J. B. wd Glasgow.—l0th May, 1883. 4d. 
consists in preventing the corrosion of water 
pipes by causing an electric current to pass through 
the metal of the pipe in such a manner as to render 

the metal relatively electro-negative. The pipe ‘s 

connected to the negative pole of a battery or dynamo 

machine, the positive pole of which ts connected to a 

carbon electrode in the water inside the pipe. 

The outside of the pipe is protected by a shunt or 

te conductor from the itive pole connected 

— of carbon embedded in the earth near the 

pe. 

23777. APPARATUS TO BE APPLIED TO MILL StToNnEs 
Rover Miiis, G. Davies, Manchester.—10th 
May, 1883.—(A communication from J. S. Stark, 
Constantinople.) 

The object is to prevent millstones and roller mills 
from running em by giving an automatic alarm, 
and it consists in the use of a bell or go! put in action 
by a battery, the contact between the pole being made 
by means of an armature of platinum or other suit- 
able metal. The grain, mill, = 

ted wi 


This consists in constructing em 
weaving of hide known in the trad: 
with metal picker spindle slides speunen in the Bog 
ings formed in the pickers, and firmly secured to the 
side projections of the pickers. 

PLaTes FoR SEconDARY BaTTeRIEs, Hoch- 
hausen, New York, U.S.—15th May, 1883. 

To obtain an intimate admixture of’ the S and its 
oxide in the construction of electrodes, red lead or 
li is stirred into molten lead while in a semi- 
liquid condition. The supports may —— of lead 

lates channelled transversely on both sides with 
V-shaped ves, in ietesed = lead, or the oxide of 
lead Taixed with lead 


2447. Hypravtic Apranazvs, J. Moore, 
San Francisco.—lith May, 1883. 

— relates partly to the combination of two ae 

placed in the same line, with a compoun 
tabular oneal with a foot or suction valve . the 
first or with a inthe the 

— er, the oO e plunger working e lower 
al being Pf double the area of 

working in the second or upper barrel, to w thich t, 

the ascension or discharge pipe is connected. 

2449. MacuINeRY OR APPARATUS FOR BELLs, 
EB. Edwards, London.—15th May, 1882. commu- 
nication from R. Latowski, 

This relates to the general construction of apparatus 
which is actuated by steam, air, or gas. 

2467. Gumminc Apparatus, C. Pieper, Berlin. —lith 
May, 1883.—{A communication from J. BE. Par- 
mentier, 6d. 

This tacle with elastic walls, and 
adapted to “ tight closed, and provided with one or 
more small orifices, by which, when a pressure is 
brought to bear on the walls, the adhesive liquid con- 
tained in the receptacle will issue, and may then be 
tae out by the apparatus itself on the surface to be 


upon a disc placed in the 
a spring or weighted contact vice, so that when the 
of ceases the circuit is closed and the 


2380. poll FoR CRUSHING, BREAKING, OR GRIND- 
a. — &c., S. Mason, Leicester. —10th May, 


bly vertical, is a conical crusher 
surrounded a jamb, which may, 
however, be tapered if required ; both head and jamb 
are fluted in any required manner or direction. 


2388. SicuTinc APPARATUS FoR ENsuRING AccURACY 
or Am, H. P. Miller, London.—l0th May, 1883.— 
(Not proceeded.with.) 2d. 

This relates to an opaque fixed plate fitted in a suit- 
able frame and having therein an aperture through 
which aim is taken. A revolving dise is pivotted to 
such fixed plate, which is perforated with a series of 
sight holes. 


Houpers For CIGARS CIGARETTES, J. 
5 -—10th May, 1883. (Not 
This relates to an a) ce for firmly securing the 
cigar or cigarette in the holder. 
23904. Apparatus, A. Mariz, Paris.—11th 
May, 1883. 6d. 
This relates to improvements in distilling 
and consists in the construction and arrangement of of th the 
parts so as to obtain, wp de a id circulation of the 
matter under treatment through pipes, so that the 
fluid is discharged in more or less finely divided 
spray on to a sieve, whereby it is further subdivided 
while being acted upon by superheated steam, and 
under the employment of a continuous vacuum. 
Secondly, a thorough agitation of the matter whilst 
being acted upon by superheated steam, and whereby 
a continuous vacuum is employed so that a rapid 
distillation aoe achieved at a low temperature, and so 
that and other substances can 
be distilled cae economically, and at a lower 
temperature than hitherto; and, thirdly, a rapid 
distillation of volatile fluids ata low temperature, thus 


liquid to produced, oil or 

less volatile matter behin 

2398. MovLpINc or Rattway CARRIAGE AND 
Truck Wueets, &c., BE. de Pass, London.—llth 
1883. ~ communication from J. D. Delille, 


ris.) 
The monld is formed by building up on a horizontal 
mena pve d first, a portion of the hub and a portion of the 
receive the iron spokes which may be cast in if 
desired: and secondly, the other parts which, when 
fixed to a sand } road or frame, and rammed with sand, 
and the parts forming the metal pattern withdrawn 
from the mould, goon b, the required shape of wheel 
mould in sand, the outside of which is chilled by 
means of a suitably constructed chilling piece. 


2401. Carrripce orn Macazines ror Use 
WITH BREECH-LOADING T. Nordenjelt, 
London.—11th May, 1883. 

The ovtite holder or tine is formed with two 
side plates held at such a distance apart, that a row of 
cartridges may be placed between them with the heads 
of all the 1 in the same direction and 
one directly above the other. 


2402. Wueets ror Venicies, J. C. Merryweather, 
a May, 1883.—{Not proceeded with.) 


The ‘object is to prevent the wheels of vehicles 
“skidding” when crossing tramway lines or other 
ities or obstructions in the road. 


2408. Manxvuracture or Lace Buinps, W. Dow and 
T. Frame, Glasgow.—1lth May, 1883.—( Not pro- 
ceeded with.) 2d. 

refers to the er of manufacturing and 
finishing lace fabrics, as pny! for Holland blinds. 

2404. Hotper ror Suspewpinc Lawn Tennis Bats 
FROM THE Waist, W. G. Lendon.—l1th May, 
1883.—{ Not proceeded with.) 2d. 

This relates to metal clips attached to the handles 
and attached to a cord or girdle. 

2408. Oraans anp Wixp ~ A. 
Gern, Notting Hill.—l1th May, 1883. 

This relates to means of working the a and valve 

of wind instruments, and of svotiing, w 

wind at different d of pressure for di erent 

stops. The bellows is ed, so that | when being dis- 

tended it tains air at ric ure, and 
when it collapses it contains air at a pressure. 

2414. Lamps ror On, &€., J. Matthews, 
London.—12th May, 1883. 6d. 


This consists in cor lamps, so that a column 
of the oil te the burner or sul reservoir is sup- 
ported by the combined wi t of a weighted 


and a column of oil in a lower reservoir, the last 
column being maintained always at the same height 
by a self-acti from an reservoir, by 
which means means the ofl reser- 
voir attached is hd be at the 
same level. 
ingworth, Bat 

This relates to the use and crnployment of 

ye voting: within a heated ber supplied wi 


2424. oF &e., J. Ridge, Shef- 
feld.—12th May, 1883. 

The teapot is constructed a with a fixed orated 
false bottom within a short distance from the bottom 
of the ng erably stre by 
ribs on e opening to the > ad is 
the perforated the hott 


2425. Warzr-ciosets, 7. Parkinson, jun., Blackburn. 
—12th May, 1883.—( Not with.) 
This relates to apparatus “closet, 


2468. Woot Wasuine Apparatus, J. Imray, London. 
—lith May, 1883.—(A communication from La 
Société Boca- Wulvérijck fréres, Paris.) 4d. 

This relates to means of opening and andtieg 
the masses of wool while they are advan 
bath, so that the separate fibres become more ranaaity 
and completely cleansed. 

2471. Ever-pornrep Pencit Cases, &c., W. Wiley, 
Birmingham.—l7th May, 1883. 6d. 

By pressing on the top of the holder the part 
carrying the writing material can fall by its own 
weight, and when the pressure is comeard is held 
firmly in the position it then occupies. By inverting 
the holder the writing material will, when pressure is 
applied to the top of the holder, fall inside the outer 
case. 

2494. P. Brotherhood, 
London,—18th May, 1883. 6d. 

This relates to multiple cylinder engines of the kind 
in which two or more cylinders radiate from a central 
cavity in which a s' fle crank revolves, conn 
rods for the pistons of the cylinders being linked 
directly to the crank. 

4254. Macurvery FoR ORNAMENTING METALLIC 
Tunes, &c., J. Earle and G. Bourne, Birmingham.— 
4th September, 1883.—(Complete.) 6d. 

This relates to the employment of dies as stampers. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


289,199. Evecrric Circuit Breaker, Edward Weston, 
Newark, N.J.—Filed November 25th, 1882. 
Claim.—(1) The combination, with contact springs, 
of a revolving metal plate, and insulating pieces of 
irregular conformation secured to the sides of the plate 
in line with the axis of rotation, whereby the con- 
tinuity of the circuit formed between the 
through the plate can be broken only by the instan- 
taneous reaction of the springs on leaving the exposed 
of the metal plate, as set forth. (2) The com- 
bination, with contact springs, of a revolving metal 
plate having flat sides and flanged and rounded edges 
of insulating plates or pieces of irregular conformation, 
wages to the flat = of the metal plate, as and for 
set . (3) The combination of 
D, with a metal plate 


289.1399] 


, and fi 
part of a , and plates or pieces of fed. 


compression and se 
the combination of two fixed and two cave con- 
tact surfaces and means for bringing the same into and 
out of engagement, these parts being so constructed 
that the separation of the contact surfaces shall be 
effected simult ly and instantly, as and for the 
purpose set forth. 
,200. DyxamMo AND MAGNETO-ELECTRIC MACHINE, 
Bdward We eston, Newark, N.J.—Filed July 2nd, 


1883. 

Claim.—(1) The combination, with the commutator 
of a dynamo or magneto-electric machine or motor, of 
brushes, plates, or springs, and means for holding the 
same in the same = with the axis ms the com- 
mutator, and with their edges in contact with the 
commutator, as and for the purpose specified. (2) 


289.200 


The combination, with the commutator of a dynamo 
or magneto-electric machine or motor, of brushes, 
plates, or springs, and means for holding the same at 
an angle to the axis of the commutator and in the 
same plane with the axis. 
,869. Rivetrinc Macuine, John F. Allen, Brook- 
lyn.—N. Y.— Filed Fe 18th, 1883. 
a ri e, the combination of 


the jaw-frame A, pressure cylinder G, piston rod P, 


and dies D! D, all arranged to in 
the manner and for the purpose descri * 
289,456. Incanpesceyt ELectric Robert 
Sheehy, New York, N.Y.—Filed December 15th, 1882. 
Claim.—{1) The combination, substantially as 
hereinbefore set forth, of a curved tube of ee or 
parent material and an illumina can- 
ersing the axial 


other illumina’ conductor traversing the axial line 
of tube. combination, substantially as 


hereinbefore set forth, of a tube of glass pty nem 
mt material, a filament of carbon or er con- 


welded. (4) The combination ly as herein- 
before set forth, of a a of carbon. within 
said tube, a common neck to which both ends of said 
tube are welded, a system of electrodes carried by said 
neck, and a whereby said neck may be 
revolved. 

289,590. Execrric Licntinc Nelson &. 

White, Canton, Mass. August 
- Claim.—The on of the P 


bulb and inclosed fil lighting 
apparatus with the wire gauze envelope C, or 


to the transparent vacuum bulb, 

disposed around the incandescent filament at a 

pan beyond the radiating point of a temperature of 
ition as described. 
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£ DRAINAGE OF BRENTFORD.—The new 
for the drainage and disposal of the 
se of the county town of Middlesex have 
rary ots completed, at a cost of about £30,000. 
They have been designed by Messrs. Gotto and 
of Westminster. 


horough knowledge ofthe nab Some 

a ti Ww. na’ we 
which” govern the operations of digestion and 
nutrition, and by a careful application of the fine 
properties of well-selected Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many pa f 
doctors’ bills. It is by the judicious use of suc 

articles of diet that aconstitution may be gradually 
built up until strong enough to resist every ten- 
dency to disease. Hun of subtle maladies are 
floating around us ready to attack wherever there 
isa weak point. We may escape many a fatal shaft 
by keeping ourselves well fortified with pure blood 


e simply with boiling water or milk. 
Sold oid only i in Packet: labelled— Epps and. 
Co., Vhemists, London.” 


"(Not proceeded with.) 2d. 
The easel is made cardboard, papier maché, or (0) T 
other pliable substances. 
2369. Incanpescent Execrric Lamps, J. Warner, 
London.—%h May, 1883.—( Not proceeded with.) 2d. \ A 
and Holmes, Gy, 1999. Ode 
. This relates, First, to the mode of attaching the 
sashes to the frames; Secondly 
the glazing bars; and Thirdly, t 
lator. 
as h 
duct 
0 o eck to which both ends of said tube are 
289.590 3 
(Ae pee 
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in, 
| om 
secured to the opposite sides of the plate F, for the 
purpose set forth. (4) In a switch or circuit breaker 
in which the contact surfaces are held together by the 
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ELECTRICAL TRANSMISSION OF POWER. 
By Proressor J. Lopes. 
No. VII. 

Behaviour of acompound wound dynamo driven by abattery. 
—Continuing the subject of the last article, we proceed to 
consider a compound wound motor driven by a storage or 
other battery. Compound wound motors can be arranged 
to run at a constant speed, and will therefore be frequently 
used. 

Let E be the electro-motive force of the battery and R its 
resistance. 

Let e be the back electro-motive force of the machine, and 
p its series resistance, and let its shunt resistance 
be s, the shunt portion being attached to the termi- 


nals of the machine the same as those to which the 
battery is attached, A B, 


Let P be the power of the battery and p the useful power, 
£ = f being the efficiency. 

Let C be the current supplied by the battery and C' the 

current flowing round armature and series magnet 

(so that C—C' is the current round shunt magnet). 

Then, the between the terminals 


A Bis - 
e+pC! 
and also s(C-C'). 
The total power P = EC 
and the useful power p = e C! " 
eC! 
so the efficiency is f = EG 

These are the fundamental formule from which all the 
rest follow. 

For instance, these— 


crac - 


Back electro-motive force e = E-R C (c 
Useful power 
p= fo- 
Waste power 
= Ror + 4, 


Looking at the expression for p, or for waste, we observe 
that, for economy, it is necessary to keep R and p as small 
as possible and s as large as possible, consistently with a 
proper excitation of the magnets. Also that the larger E 
1s ray better, and the smaller the current with which one 
is enabled to work. 


Problem 1.—With a given battery a certain 


} 


power is 


uired with a specified efficiency (E, R, p, f given). 
What current must be used? And what relation must 


exist between the shunt and direct resistance of the wire 
on the machine? 


Answer to the first question— 


Answer to the second question— 
This may be expressed in two forms, either p in terms 
of s, or s in terms of p, viz., either, 
_(E-RC)s # 
Ef 


P 
@+RC-E [@+R) 


2p (E RC) 
/(E RCP — 4pp — (E-RC) + 29C 
The latter refuses to give a sensible value for s unless p is 


less than & R. This expression, therefore, fixes 
the upper limit of p, and it can only have this value if s 
be. Remember, then, that in order to satisfy the given 


conditions p must be less than ie 4 - R 


or, 


Numerical example of Problem 1.—Given fifty boxes 
(E= 100, R= 2), and aim at 5-horse power, with 
efficiency 75 per cent. ( he at 

Then the current f=3 

3730 
=50 ampéres. 

The maximum value for p is —2=3. 

Let the armature be ‘15 ohm, and the thick field magnet 
wire ‘038 ohm; so that p=°188, 
what must s be? 

Answer— 


5000 —3730 
2500 


180x188 33°9 


= 78100 — 14920 x 188—90+188 5800-712 
23 


But suppose, through heating, &c.,p ran up to ‘2 ohm; 
what must s be? ‘ 
6 
596-70 ohms: 
and as a big s is an advantage, it is safer to have 
or 30 ohms, 


Problem 2.—With a given battery and machine (E Rp sp 
given), a certain power is desired. What current must be 
used? and what efficiency can be attained} 


Answer to the first question:—Writing b for 


2(s+R) (6+R) 
Answer to the second question— 
f= 

The shortest ion f ra t by writing & 
e sho: expression for C is y writing 
for (s+R) (s+p -1 
8s? 
—E(1+2h)—vV E*—4pk(s+R) ; 
then C 2k(s+R) is the necessary 


current. 
Numerical example— 
Given E=100, R= ‘2,p= ‘2,8 = 23'5, p=3730;sothat k="017, 
103'4 — 910,000 - 6000 40°2 _ 
“81 “81 
3730_ 
707? per cent. 
Second example.—Given E = 100, R = ‘35, p = ‘15, s = 

20, p = 3730, 

so that b = ‘1495, or k = iY then 
2085 ~ 43,940,000 — 3,000,000 _ 

Cc 235 54°5 ampéres, 
3730 _ 
5450 
The least possible value of E, which will suffice to give a 
specified power p with a given machine, is— 


least E = 24/p k(s + R). Or as k = 


the current is C = 


ampeéres, and the efficiency is 


and efficiency = 68°3 per cent. 


R+pe 
8 


least E = 24/ p C+ BC+ Pins volts in above first 
case. If the cells fell to this electro-motive force, the 
maximum current would be required to do the work, 
E(s+R+6 +R) nat E = 195 
2(s+R)O+R)’” 20+ 8) 

ampéres, and the efficiency would be = 30 per cent. 


Problem 3.—With a given battery and machine, the 
condition for maximum useful power is— 


namely, 


E(l + 24) 

2k(s + RY 
8 


and the efficiency is 


20 2(8+e+2R) 

Problem 4.—Given a battery and a machine, what is the 
maximum efficiency at which they can be worked? What 
power can be got with this maximum efficiency? And 
what strength of current will give it ? 


nswer—The general expression for the efficiency is :— 


4 
1 


pP\E_ Re } 
This is a maximum when (= E 4/ 
(s + R) (Rs + ps + Rp) 
E 
+?) 
its maximum value being 
R+p \2 R+p 
Bers 
and the power thus most economically obtained is 


(1 -2( 1 


For instance If E= 100 

The best | and the 

current power in 

is | Watts is 
If R="2 , p="2 , and s=20, the max. F=75-4percent.| 35°4 2683 
If R="17, p="19, and s=20, the max. F=76°8__,, 87°38 2864 
If R=°3 , p="15, and s=20, the max. F=70°4_s,, 83°3 2483 
If R="2 , p="2 , and s=40, the max. F=80-2 2 2100 
If R=83 , p="3 , and s=60, the max. F=80°2_,, 163 1366 


Table showing Maximum Efficiency, and Current and Power 
corresponding, for a given Machine and Battery. 


F IfE=100. | If E=200. | If B=125. 
R. 8. max. 
lefficiency,| C. | Cc. 
3 *¢ | 20 75°4 | 35°4 | 2683 | 70°8 | 10732 | 44 | 4024 
20 76°8 | 37°83 | 2864 | 74°6 | 11456 | 46 | 4296 
| 20 70°4 | 83°83 | 2483 | 66°6 | 9932 3725 
2 | *2 | 40 80°2 | 25°5 | 2100 | 51 8400 3150 
*3 | °3 | 60 80°2 | 16°7 | 1366 | 33°4 | 5464 
4 | | 40 75°4 =| 17°7 | 1841 | 35°4 | 6364 
| *4 | 100 82°38 | 11°18) 936 | 22°36 | 3744 
| 2% 78°9 42 | 4000 


Problem 5.—Required a certain power from a given 
machine. 
What is the least number of cells that will give it? 


Answer— 

If e is the electro-motive force, and r the resistance of 
each cell, then the least number is 
(s+2 p)2prs 
least N= p + 

p s*—4 pr* (p+s)] 
pr (s+2 pp 

the efficiency will then, however, be less than 50 per cent. 

Problem 6.—Required a certain power with a specified 
efficiency from a given machine. 


What is the right number of cells to give it? 


Answer is contained in— 


P 
fe= {@+R); 2-1 } (Re+ps+Rp)} 
SE 
writing R=N r and E=N ¢; 
but I have not worked it out for the general case, because 
it leads to an equation of the fourth degree, which is most 
easily solved numerically. 


IRON AND STEEL WORKS, RESCHITZA, 
HUNGARY. 
No. I. 

Tuosz who remember the Cwm Afon Works of the 
Governor and Company of Copper Miners in England, 
before their Meehan, where the finished engine 
was made from ‘iron puddled from pig, that was smelted 
from ore raised on the spot, by means of coal also 
extracted from the territory, can form some idea of the 
completeness of resource existing in the domain of the 
K.K. — Kaiserliche Kénigliche — Priviligirte Ocsterrei- 
chische Staats-Eisenbahn Gesellschaft, situated in the old _ 
province of Banét, at the extreme south of Hungary, 
and thrown open to the members of the Iron and 
Steel Institute after their meeting at Vienna. But, 
whereas the Welsh works covered only a single valley, the 
domain of the Franco-Austrian Association is as large as 
an average French department or English county, and is 
even larger than the Grand Duchy of Luxemburg. .The 
company was formed in 1855 by the Crédit Lyonnais of 
France, who received from the Austrian Government, in 
exchange for funds that were greatly needed at the time, 
the Ban4t domain in Hungary, the Kladno collieries in 
Bohemia, and the concession of 1164 kiloms.—723 miles—of 
railway. At the same period it acquired the railway, 
45 kiloms.—28 miles—long, between Vienna and Raab, 
together with large locomotive works at Vienna. The 
administrative council holds its sittings in Paris; but the 
general direction, under M. Leopold Bresson, is at Vienna, 
while the various collieries, iron mines, and works are 
placed in the charge of individual managers on the 
spot. The capital of the company is 400,000,000f.— 
£16,000,000—while the value of the domain amounts to 
40,000,000f1.—£3,200,000. The number of persons em- 
pan is about 78,000, not including the railway employés. 

t must certainly be conceded that the foreign company 
has energetically worked its acquired territory, thus 
giving an impetus to trade, in a manner that would 
scarcely have been accomplished without its assistance. By 
means of the more mame constructed branch from Temes- 
var to Orsova and Verciorova, which there joins the Rouma- 
nian State line, and their Bessemer rails of excellent quality, 
the company is fast carrying Western civilisation into the 
heart of the East, and supplying materials to the newly- 
formed principalities on the Danube that will enable them 
the sooner to develope their natural resources: 

Means of communication.—The company’s Bandt do- 
main, a geological map of which is given on Fig. 1, page 24, 
lies entirely in the comitat of Krassé in the South of 
Hungary. It extends from slightly above Bogsdn 
on the north to Moldova on the Danube in the south. 
It is 91 kiloms.—56} miles—long from north to south, 
the greatest width being 46 kiloms.—28} miles. It is 
traversed from east to west by three rivers, the most im- 
portant of which, the Berzava, is dammed at Franzdorf, co 
as to drive the blowing engines of the Bogsdn blast furnaces. 
Its waters are also utilised for periodically floating down 
the timber obtained from the forest-clad hill-sides to the 
charcoal station near Reschitza, the works of which it sup- 
plies with water. The company has made 100 kiloms.— 
62 miles—of , in addition to maintaining another 
150 kiloms., which serve for the transport of their products. 
Besides the Vienna and Raab Railway already mentioned, 
which is now extended to Neu Sziny, there is a network 
in Bohemia, put in direct communication with Vienna and 
with the Prussian system, and also the line connecting the 
Austrian and Hungarian capitals, formérly the Austrian 
State Railway, from which the company derives its title. 
Eastwards their railway system is also extended to Szege- 
din and Temesvar, the second and third towns inimportance 
of Hungary. At Temesvdr the line divides, one portion 

ing to Orsova, above mentioned, and the other to Bazisa, 
both on the Danube. In connection with this latter por- 
tion,a branch line leads from Jasséuova to Anina-Steierdorf, 
where there are the most valuable coal seams—of the lias 
formation—in the whole of Hungary, and also works that 
turn out 12,000 tons of an iron vieing with that of Low- 
moor and Bowling. Samples of this iron are taken daily 
at each stage of the manufacture ; and it is noe eration 
to say that the puddle bars show a fracture equal to that 
of ordinary brands of finished iron. This mountain line is 
of the normal gauge, notwithstanding the long and sharp 
<0 sega in some cases 1 in 50 with double curves of 60 

‘ter—5} chains—radius occurring at thesame time. It 
passes Oravitza, where there are petroleum works, the 
central laboratory, and a collection of all the minerals found 
on the domain. The other branch leaves Voitek junction 
for the rich iron ore deposits at Moravitza, which will be 
deseri ow. 

From Bogsdn a line having a gauge of only 95 centi- 
metres—not 2ft. 8in.—on account of the difficulties of con- 
struction, leads to the Reschitza district—see the geological 
map, Fig. 2, 25—terminating at the Székil Colliery, 
while abranch puts Reschitza also into communication with 
the Doman Colliery. This brings up the total length of small 
gauge lities to 92 kiloms.—57 miles—while there are, in addi- 
tion, about 28 kiloms.—17 miles—of surface and 126 kiloms. 
—78 miles—of und und tramways in and about the 
mines and collieries. The length of normal gauge railway 
now owned and worked by the company is 2118} kiloms., 
or over 1316 miles. 

Forests and charcoal.—Agriculture is not in a very 
forward state; but the iron plough has now entirely 
superseded the wooden instrument that was exclu- 
sively used before the advent of the company. The soil 
in the valleys is especially suitable for the cultivation 
of cereals, maize being the chief crop. Hemp is grown 
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in places, the product being spun and woven in the Walla- 
chian or Roumanian households. The vine is becoming 
more and more cultivated, a really good wine being pro- 
duced in the south. The hills are ay covered with 
forests, the oak predominating up to the height of 500metres 
above the sea level ; but beyond thisline the beech, which 
yields charcoal, is in the ascendant. Contrary to what has 
lest’ in most districts where the iron production is 
dependent on the forests, the company, which owns the forests 
as well as the manorial rights, and whose production of 
charcoal iron exceeds 15,000 tons a year, at once took 
measures to economise this important item of its fuel 


flushes generally begin in March, when the logs, which 
have been laid on the banks of the river, are drawn along 
by the current fora distance of from 2 to 30 kilometres, 
accomplishing the greater distance in 6 hours. In this way, 
from 800 to 8000 steres—1046 to 10,464 cubic yards—of 
timber are accumulated at the first station, 37 kilometres— 
23 miles—below the dam, constructed of wooden palisades, 
the spaces between which can be increased or diminished 
at pleasure. The logs that are here arrested are led by a 
lateral canal to the first charcoal station, capable of 
stacking 4400 steres—5755 cubic yards—-of timber with 
twenty-six piles on fire atthe same time. There is also a 
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REFERENCE— 
Divvviay .. ie” 6 Loam, clay, and gravels. (11. New red sandstone. 
Terry FoRMATION Gravels and cong! Dias ForMATION .. ( 12. Metamorphic sandstone. 
ae Sand, clay, and sandstone. Coat MEASURES .. 13. laceous sandstones and shales. 


Cretaceous FoRMATION Sandstones and marls (upper cretaceous). 


. 


Maris ) 

Tieneabenes y middle and lower cretaceous. 
Jurassic FORMATION .. Sc! a limestones and marls. 

Sandstone. shales and marls, 
ForMATION .. 10. hie sandstone, 


supply. In accordance with a cadastre, definitely revised in 
1874, they divided the forest land into five classes or periods. 
Estimating the quantity of timber in each class, and know- 
ing the ———— of the furnaces, they have worked the 
growth of beech trees in periods of 80 or 100 years. Thus, 
while taking each year the quantity of timber required to 
produce the quantum of charcoal, the forest supervisors 
arrange for the reproduction of an equal quantity for the 
future. 

Those trees that are far removed from astream are felled, 
cut up and turned into charcoal on the spot, during the sum- 
mer months, the charcoal being tothefurnacein the 
a manner — But, in the case of all timber that can 

y any means be got down to a stream, a oe be mon is 
pursued. It is felled in winter, drifted down by the torrents 
which swell the streams in the spring of the year, carried on 
to the charcoal stations, as will shortly be described, stacked 
to dry during the summer and autumn, and burnt into 
charcoal the following winter. The principal charcoal 
stations are on the river Berzava, near Reschitza, in which 
district alone there are no less than 27,000 hectares—66,720 
acres—of forest land for supplying timber and charcoal. At 
about 84 kilometres from the source of this river, a timber 
dam was constructed in 1865, 11°4 metres—38ft.—high by 
25m.—82ft.—wide, capable of retaining a volume of 115,900 
cubic metres or about 25,500,000 gallons of water. The 


. Crystalline limestone, 
. Silicious limestone, 

. Gneiss and Mica-schist, 
Granite, 

. Sienite. 

. Serpentine. 

20. Porphyry and diorite. 
Gangues. 


| CRYSTALLISED Rocks .. 


sluice which allows a certain proportion of logs to pass to the 
second station 500 metres—say yards—below the first, and 
having space for thirty-four piles on fire at once. At the 
third station, still lower, a double row of palisades arrests 
the passage of the remainder of the logs, which are burnt 
in forty piles. The three stations are capable of pro- 
ducing 9,000 tons of charcoal in a single season. Formerly, 
none but the smaller branches were used ; but it has since 
been found that the larger wood is also suitable for 
making charcoal fit for use in the blast furnace. 

The Hungarian method of burning is adopted, in 


UNCARY 


which conical piles, called “pits” in the North of 
England, of 130 to 220 cubic yards content are 
formed, as shown in the annexed sketch. The logs 
are piled up regularly round a core of small wood, 
the larger at the aren d and the smaller at the top. They 
are covered with straw and fine earth, which is used over 


and over again. Vent-holes are made for admitting air ; 
but they are carefully watched so as to admit only so much 
as will just support combustion. Unfortunately, in this 

rimitive method all the gases pass off absolutely to waste. 

he pile, originally of the form shown at 1, successively 
assumes that of 2 and 3, when the operation, which lasts 
from twelve to thirteen days, is finished. The absolute 
calorific power of the charcoal produced is on an average 
6602°8 ; and the pyrometrical caloritic power 4386, the 
resistance to direct pressure being 25 kilogs. per square 
centimetre, or 355} lb. per square inch, Analyses made 
by the chief chemist, Herr Anton Maderspach, show the 
following to be its mean composition :—Carbon, 79°98 ; 
hydrogen, 2°14; oxygen, 13°11; water, 2°92; ash, 1°85. 
From 4 to 5 cubic metres—141 to'1764 cubic feet—are 
required to produce a ton of pig iron. 

inerals—The boundaries of the company’s domain 

have evidently been determined by the valuable basin, 
containing several deposits of coal, iron ore, and other 
minerals, constituted oy the primitive rocks, and of com- 
a recent geological formation. See Geological 

lan, Fig. 1. The sedimentary series which enter into its 
composition are the Carboniferous, the Permian, the 
Jurassic, the Cretaceous and the Tertiary ; that is to say, 
all the important series except the Triassic. Of the eru 
tive rocks, sienite forms the western, and granite the 
eastern boundary of the basin. The sienite exerts a con- 
siderable influence on the mineral value of the district, 
because the metalliferous deposits are in direct relation to 
it. Wherever it has traversed the Jurassic and Cretaceous 
limestones it has transformed them, for a considerable 
thickness, into crystalline limestone, and sometimes even 
into a true marble ; while the eruption of the porphyry has 
coked the coal in contact with it for a thickness of half a 
metre. It is in contact with the limestone and the sienite 
that are found the magnetic iron ore, and also the red and 
brown hematites which are worked up at Reschitza and 
Anina, as well as the copper, lead, and zinc ores,and those of 
gold and silver. The shales of the primary formation contain 
a highly manganiferous brown hematite, iron pyzites, sul- 
phate of antimony, and galena, Large quantities of iron 
pyrites are worked at Moldova, where they are used for the 
manufacture of sulphuric acid. Copper and silver were 
raised here by the Romans ; and 18 tons of the former 
metal were produced as late as 1854, but the mines are now 
no longer worked. Gold is worked to a small extent at 
Oravitza; and the silver found in conjunction with the lead 
and zine smelted at Dognacska is sent to Moldova to be 
reduced, 

The Carboniferous formation, which is here the most 
ancient of the sedimentary rocks, is met with chiefly in the 
valley of the Berzava, near Reschitza. The lower series of 
this formation consists of conglomerate and coarse-grained 
sandstone, which form the unproductive portion; while 
these strata, on account of the entire absence of the car- 
boniferous limestone, are immediately overlain by the 
productive portion, consisting of fine-grained sandstone and 
argillaceous shales. While the outcrop is unworkable 
owing to its want of continuity, there are at Székul, near 
Reschitza, four workable seams, varying in thickness from 
four metres to halfa metre, which supply the Reschitza works 
with a considerable portion of their fuel. There exist in 
the Permian group, at Reschitza and other points, concre- 
tions of brown hematite, the working of which has not 
proved remunerative ; the fire-clay used at Reschitza and 
Anina is, however, obtained from this formation. . Were 
the works dependent for their coal on the Carboniferous 
series alone, they would come badly off ; but, as if to make 
up for a deficiency in these measures, the lias coal of the 
Jura series is present to a large extent. The most valuable 
deposit of this nature in the whole of Hungary is that 
forming an elliptical outcrop between Anina and Steierdorf, 
the measures having been thrown up by an eruption of the 
igneous rocks, and thus presenting themselves in the form 
of an inverted basin. The best of this coal is sold, chiefly 
to the Government, the inferior only being used at the 
Anina works. Lias coal is also present at Domén, in the 
neighbourhood of Reschitza, and contributes to the fuel 
supply of the iron and steel works. 

Above the lias coal of the Jura formation occur the 
blackish argillaceous shales, very rich in bitumen, which 
yield on distillation 5 and sometimes 8 per cent. of raw 
mineral oil. Until recently this substance was treated at 
the Oravitza works for the production of petroleum and 

ffin ; but now raw oil can be obtained from the wells 
in Roumania more cheaply than by working the shales. 
Between the lias coal and the bituminous shale there is a 
stratum about 34 metres thick of “ blackband ” or argilla- 
ceous carbonate of iron, which contains sufficient carbon to 
support combustion during the process of roasting, when 
once the oven is fairly heated. e effect of the roasting is 
to raise the percentage of iron from 30 to 42 per cent. fora 
iven weight of stone. The average composition of these 
lackbands, which form a notable portion of the charge in 
the Anina blast furnaces, is as follows :—-Carbonate of iron, 
76; carbonate of lime, 1; carbon and bitumen, 6°5 ; 
silicate of alumina—insoluble in acids—16'5. 

The Tertiary formation yields lignite at several points, 
but either not in sufficient quantity, or mixed with too 
many impurities to warrant its being worked. In the dilu- 
vium are found nodules of magnetic iron and also of a pure 
and rich oligist or oolitic iron ore, the weight of which 
varies from a few ounces to five tons. While at Tilfa Zapulai 
the ore is nearly exhausted, the rich Amelia mine, which is 
worked open-cast, contains about 50,000 tons of valuable 
mineral. 

Collieries.—Besides the charcoal yielded by the beech 
forests, the Reschitza works are, it has been seen, dependent 
for their fuel supply on the coal measures proper worked at 
Székuland theliascoal raisedat Dom4n. Both these collieries, 
shown on the general plan, Fig. 1, above, and plan of the 
Reschitza district, Fig. 2, are near the Reschitza works, and 
connected with them by small-gauge lines worked by loco- 
motives. The rich rhe from the ormer and the poor coal 


from the latter are mixed in about equal portions ai the 
screening station, and washed when the amount of oe pl 
exceeds a certain proportion, so as to render them 
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making coke. This is effected in three rows of Belgian ovens 
containing twenty each. The charge is drawn, or rather 
pushed out, by a ram with rack worked by a combined 
portable and locomotive engine. The annual production 


ing is effected in more than one lift, the space left by | retain their uniform with crossed hammers for highdays 
the extracted coal being afterwards gobbed with shale. | and holidays, and say “Gliick auf” on passing, while 


The output is 60,000 tons 


per annum; and all the coal | children make use of the early Christians’ 


tation, 


extracted, which is of good coking quality, is sent to the | “ Gelobt sei Jesus Christus.” 


Fig. 2.—GEOLOGICAL PLAN AND SECTIONS OF RESCHITZA DISTRICT. 
ce Alfred shaft .. Winding .. 243°3 468 Depth to level of adit, 
d Versuch shaft .. Exploration 


a@ Széesén shaft .. Winding .. 399°5 De Franz 
osze'! , 147m. 
Almésy shaft .. Ventilation 109-2 366°9 Serves also to take down 
wood for timbering. 


Fig. 3.—_VERTICAL SECTION OF SZEKUL COLLIERY. 


is about 15,000 tons of coke, with an absolute heat effect 
of 6268 calories or 24,871 English heat units, and of the 
following average composition :—Fixed carbon, 83°85 ; vo- 
latile su ces, 1°23; water, 0°75 ; ash, 14°17. 

As will be seen by the geological plan—Fig. 2—-of the 
district round Reschitza, and => section EF, the coal 
measures crop out to the surface at Székul, to the east of 
Reschitza. e four seams worked—shown by the section 
at Fig. 3—run north and south, and dip about 50 deg. 
towards the west. Their thickness is very variable, but 
averages respectively 0°8 m., 1°75 m., 1°4m., and 16m., 
beginning from the surface. The measures are tolerabl 
regular for 500 m., but afterwards are much distorted. 
They are proved for a length of 1300 m. horizontally, and 
toa depth of 130m. All the coal between the surface 
and the Dercsényi Adit, equal to a vertical height of 
about 152 m., or 83 jeticme, ton been worked out; and in 
1871 the Alfred shaft was put down to raise the deep coal 
to the adit, by which it is run out to the day. This shaft 
is now 330 m., or 180 fathoms deep; and the levels are 
driven larly 40 m.—nearly 22 fathoms—a the 
fifth height being now begun. The method of working 
pursued is that known in German as férstenbau, that is to 
say, in reverse ste Both the coal and the sandstone are 
mined by dynamite cartridges fired by electricity, great 
care being taken about the ventilation in the neighbour- 
hood of a shot. There is a great deal of fire-damp, and 
Mueseler safety lamps, fed with mineral oil, are used. 
In the case of seams 2m. thick and under, the whole 
thickness of coal is extracted at once, and the roof propped. 
The props are afterwards taken out, when the roof falls 
in. But with seams of over 2m. thickness the work- 
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works at Reschitza, the cost of getting, raising, and trans- 
port being 60 kreutzers, or about 1s. a ton. About 700hands 
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are employed at Székul, of which 300 are Roumanians, 
and the rest Germans or Bohemians. The German miners 


e Georg shaft .. Exploration] 204°6 387°5 Abandoned. 

y Wetter schacht Ventilation 27°6 512-0 Serves to extract the air 
—_ the Szekul Col- 
ery. 


Fig. 4. VERTICAL SECTION OF DOMAN COLLIERY. 


It will also be seen from the geological plan—Fig. 2— 
already referred to, that. the outcroppings of the lias 
measures form the ridge between the Domdn and Berzava 
valleys. They enclose two workable seams of coal, averag- 
ing 1m. 9 and 1m. 3 in thickness, shown at sections 
AB and C D, Fig. 2, and also enlarged at Figs. 4 and 5. 
These sections are both taken on a line running 
N.W. and S.E, but Fig. 4 is east, and Fig. 5 
west of the shaft. The seams dip to the south, and 
run generally east and west, but with the eastern end 
inclining towards the south. They were worked by 
adits as early as 1819, the coal being then carted to 
Reschitza by a long winding road. The colliery is now 
worked principally 2 the Szécsén shaft in the centre of 
the deposit—shown at a in the plan, Fig. 2—and by the 
Franz Joszef adit, 2320 m. long: The coal is proved to a 
depth of 140 m. below the adit, and for over 1500 m. on 
either side of it. The levels are, as at Székul, 40 m. or 
22 fathoms apart, and are driven right and left to cut the 
seams. When the coal is struck, a level is driven along it 
of sufficient sectional area to admit of the trams bei 
drawn by horses. This is followed a few metres above by 
a return air-way put in connection with the upper heights 
of workings. e main rolley-way only is lined with 
masonry, the roof of the levels bein goaey supported 
by prop-wood, consisting of oak an ech, while birch 
and poplar serve for sprags at the working faces. In 
places where the thrust is considerable, iron frames, con- 


rting the 
roof. Hitherto it has been — — . the water 
encountered in water-cages during the night ; but a pump- 
ing engine is now being avid Contrary to the usual 


sisting of two old rails are employed for su 
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practice, the air current is drawn downwards through the 
Szecsén shaft, and out of the mouth of the Franz Joszef 
adit, by a Guibal fan, 9 m.—nearly 30ft.—iu diameter, and 
2m.—6ft. 6in.—wide, driven direct by a 100-horse power 
horizontal engine. The reason why this direction was 
adopted for the ventilation is that the cost of hauling the 
coal by horses along the adit for a distance of over 2 kilos. 
was found to be too great; and some small locomotives, 
the first of which was shown at the Paris Exhibition of 
1878, were designed and constructed at Reschitza to do the 
work instead, with a saving in haulage of 92 per cent. on 
the 53,000 tons extracted. By closing the mouth of the adit 
with double doors, and placing the fan in a kind of siding or 
off-shoot, the products of combustion from the locomotive 
are drawn off at once instead of passing through the mine. 
As at Székul, there is also much fire-damp at Doman; 
and safety lamps are used. For underground surveying, 
Herr Przyborski, the assistant mining engineer, has adapted 
a double convex lens to the Mueseler lamp, shown in front 


Fig. 6.-UNDERGROUND SURVEYOR’S SAFETY LAMP. 


and side views at Fig. 6. By means of the joints and set 
screws, the lens can be adjusted so as to throw the concen- 
trated rays of the lamp on to the miners’ dial. 

These two collieries are under the management of Herr 
Schmolik, mining engineer-in-chief. 


LIGHTHOUSE AT GALLEYHEAD, CO. CORK. 

THE accompanying engravings illustrate the most powerful 
lighthouse in the world—that at Galley Head, in the County Cork, 
Ireland. The light apparatus was designed and constructed by 
Messrs. Edmunson and Co., gas engineers, Capel-street, Dublin. 
Briefly, the light may be said to proceed from four gas-burners, 
burned without chimney glasses or any interposing medium. 
Each burner has an illuminating power of 1253 candles, as ascer- 
tained by Sir James Douglass, of the Trinity House; the late 
Mr. William Valentine, of the Royal College of Chemistry, South 
Kensington ; and Mr. J. R. Wigham, of Messrs. Edmunson’s firm. 
The great beam of light which is transmitted to the mariner 


. from these four burners is about 13ft. high by 3ft. wide. This beam 


reaches him every minute in the form of a group of four or five 
flashes. This is caused by the continual extinction and re-igni- 
tion of the gas by clockwork machinery, so that about one-half 
the consumption of gas is saved, while the effect to the mariner 
is exceedingly distinctive. 

With respect to the novelty of this mode of lighting, it con- 
sists in the superposing of the lights and lenses. Until Mr. 
Wigham devised this plan, only one central illuminant was used 
in first-order lighthouses, the dioptric apparatus for which con- 
sisted of three parts, viz., the great central annular lens, the 
top prisms, and the bottom prisms. The light from these top 
and bottom prisms being but feeble,—practically about 20 per 
cent. of the whole—it occurred to Mr. Wigham that it would be 
better to use three of these central lenses superposed, with a 
light in the focus of each, thus securing an addition of light in 
the ratio of 240 to 100. The three superposed lenses do not 
take up more space than the original dioptric apparatus, con- 
sequently the same lantern will contain them; and as to the 
cost of consumption it is very trifling, for only one out of the 
three burners is used in clear weather, the other two being 
added when the weather becomes foggy. As there are only 
about sixty foggy nights in the year, this extra consumption 
contributes but to a small extent to the annual cost, while 
during these sixty nights, the benefits of having these three 
lights instead of one is incalculable. We have spoken of three 
lights in place of one, but it will be remembered that there are 
four lights at Galley Head, so that the effect is still greater. 
The lantern at Galley Head was made specially for this quad- 
riform light, but,.as we said above, any first-order light in the 
kingdom may be altered to triform without the necessity of 
altering the lantern. Why the lighthouse authorities should 
not at once alter all their great sea lights to triform is astonish- 
ing, more especially when Mr. Wigham’s patent covers the use of 
oil, as well as gas, in this superposed ment. 

We may now proceed to describe more in detail the installa- 


‘tion at Galley Head. Galley Head is a precipitous cliff, near 


Cape Clear, County Cork, and the lighthouse was constructed from 
the designs of Mr. John S. Sloane, C.E., Engineer to the Com- 


missioners of Irish Lights. Mr. Wigam readh a paper before 
the British Association in Dublin in 1878, in which he described 
his system of burning gas. “It occurred to me,” says Mr. 
Wigham, “that if any plan could be devised by which the 
excess of carbon—the smoke—existing in rich gas flames could 
be turned to account as a means of increasing their illuminating 
power, a valuable desideratum would be obtained. I accordingly 
made many experiments with that object, and came to the con- 
clusion that I could find no better basis for my efforts to that 
end than the ordinary well-known fish-tail jet. The fish-tail 
jet, it is hardly necessary to say, is bored diagonally on opposite 
sides of a small internal cone. The streams of gas issuing fiom 
the orifices impinge against each other with considerable force, 
and the result is the thin sheet of flame with which we are so 
familiar. This flame possessing a large surface to which theoxygen 
of the air readily gains access, is in consequence rendered brilliant 
and comparatively smokeless. But on closely examining the flame 
of a fish-tail burner it will be seen that towards the top, where 
the force of the stream of gas is nearly expended, it is thicker 
and inclined to be smoky. The larger the bore of the burner 
the thicker the stream of gas, and—its pressure and quality 
being good—the greater the amount of unconsumed carbon. 
When a number of fish-tails are arranged so that the upper 
extremities of their flames touch each other, they run up— 
because of the absence of air between each jet—into very 
smoky tails; but the light they give when thus united is in- 
creased—with hardly any increased consumption of gas—much 
beyond the mere multiple of their single flames, as may 
be seen in a moment by bringing two fish-tails together. 
I made this peculiarity of the fish-tail available for pro- 
ducing a large flame of highly illuminating power, and I 
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devised this form of burner—Fig. 2. I used in its construction 
double jets, by which a more effective combustion of gas is 
attained with less consumption for each jet than in the burners 
which I used in my earlier experiments. The principle of the 
double jet is not new, but I believe that the present form of its 
application is entirely so. It is exceedingly simple and may be 
explained by this ordinary gas-burner. 

“Tt will be seen that the power of this burner is obtained not 
only by the peculiar arrangement of numerous fish-tail jets, but 
by suspending over the flame which they unitedly produce an 
oxidiser of talcor other material, Fig. 1, by meansof whichacurrent 
of air is brought in contact with its most smoky part, rendering 
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it not only smokeless, but exceedingly white. The combustion 
is also assisted by a bottom cone for equalising the current of 
air to the flame. The oxygen of theair is thus twice availed of, 
first, at the bottom of the flame, through the medium of the 
several fish-tail burners; and, secondly, at the top of it, where 
its action raises to a white heat the large quantity of solid 
carbon found there. I may say, in passing, that burners like 
this are superior to any form of argand burner,in this impor- 
tant particular, that they require no chimney glasses, the break- 
ing and cleansing of which often cause much inconvenience in 
lighthouse maintenance, to say nothing of their presenting an 
obstruction to the of the light of the flame to the 
dioptic apparatus. The Irish lighthouse burner is so constructed 
that a light-keeper can increase the power of the light by five 
steps, according as the state of the weather may seem to require 
it, from the burner used in clear weather, consisting of 28 jets 
to the second, third, fourth, and fifth fog powers, consisting of 
48, 68, 88, and 108 jets respectively. The changes from one 
power to another can be made very quickly by the use of mer- 
curial joints. 

“In the quadriform apparatus at Galley Head there are 
thirty-two lenses arranged in four tiers, eight in each tier. Each 
lens is of the size of the first-order lens, and one of these power- 
ful gas lights is placed in the focus of each tier ; thus there are 
four burners placed over each other. As the lenses touch each 


other the lights blend at the distance of a few yards and form 
a great pillar of light about 13ft. high by 3ft. wide, the illumi- 
nating power of which is calculated to be equal to nearly one 
million sperm candles. This great illuminating power, it is to 
be remembered, is so under the control of the light-keeper that 
only one-fourth of it is applied in clear weather, the other three 
portions being reserved for application as the weather thickens. 
This light is the largest in the world, and it ought to be a source 
of satisfaction to the Commissioners of Irish Lights to know 
that what they have done at Galley Head in furtherance of the 
benevolent work to which they gratuitously give so much anxious 
attention is likely to be of much benefit to the sailor. Indeed, 
since the completion of the Galley Head Lighthouse early in 
1878 the Commissioners have received from the commanders of 
the great ocean steamers which pass Galley Head the most 
satisfactory testimonials as to its power and distinctiveness.” 

The method adopted for extinguishing and re-igniting the gas for 
producing the flashes is exceedingly ingenious, being caused by a 
motion produced from the clockwork on the valves, similar to the 
Cornish or bevelled valve, the bevel being. underneath, but the 
surface of metal to metal is horizontal, truly turned. This 
bevel is formed to stop an instantaneous rush of gas; and the 
means of lighting is produced by a small pipe leading to one 
jet, which always has a small portion of light burning as 
required, and the moment the valve is opened, the small jet 
ignites the gas issuing from the sixty-eight jets, which gives a 
brilliant light, that must be seen to be appreciated. The other 
three burners are similarly worked. This lighthouse has two 
screens, which cut off the light east-northerly, and west by 
north-westerly. The flue to the chimney is inside the sector, 
and therefore does not obstruct the light. There are five 
retorts for production of gas, one only being required to pro- 
duce the gas for consumption. There are two gas-holders for 
storage. The gas is extracted from cannel coal. In the event 
of anything going wrong with the gas, there is a provision made 
by which the usual Trinity oil lamp can be applied in less than 
half-a-minute, but this has never yet been required in practice. 
The joints to stop waste of gas are treated in a similar way to 
a common chandelier, with this exception, that jin. of mercury 
answers the same purpose as the water in the chandelier. 

We cannot better conclude this article than with the following 
re sent in by Professor Tyndall, F.R.S., on the 9th May, 
1879, to the Commissioners of Irish Lights :— 

“Sir,—In compliance with the desire of the Commissioners of 
Irish Lights that I should visit and report upon the new light- 
house at Galley Head, I quitted London on the morning of 8th 
May, joined the Princess Alexandra at Milford in the evening, 
and reached Galley Head on the following day. At my request, 
the Commissioners were good enough to invite Captain Cole, 
their chief inspector; Mr. William Douglass, their engineer ; 
Captain Galwey, commander of the Princess Alexandra; and 
Mr. Wigham, inventor of the system of illumination special 
to Galley Head, to be present during the observations. 
I examined in the first place the quadriform dioptric apparatus 
employed for the concentration, direction, and multiplication of 
the light. I was also present during the rehearsal of the expe- 
riments to be subsequently made afloat. The glass of the appa- 
ratus seemed singularly free from striae and other mechanical 
defects. Looked at normally, moreover, it appeared very trans- 
parent ; but on looking at it obliquely, so as to cause the light 
reaching the eye to traverse considerable thicknesses of the glass, 
the colour was of a decided green. The influence of this colour 
may be of small practical moment ; but, so far as it is operative, 
its action is to withdraw from the beam a fraction of the parti- 
cular rays which are most effectual in penetrating a hazy or 
foggy atmosphere. The light at Galley head has been named 
by Mr. Wigham ‘the group-flashing light,’ the flashes 
being produced by a method perfectly novel in lighthouse 
illumination. The occultation of a fixed light, as first illus- 
trated by Mr. Babbage, may be effected by causing opaque 
screens to close at certain intervals automatically round the 
light; or the occultation may be produced, as at Wicklow Head, 
by the lowering at given intervals of a gas flame. The arrange- 
ment at Galley Head is totally different from either of these. 
Here a flame of a certain width, determined by experiments 
made at Rockabill, and described in my report to the Board of 
Trade of 18th September, 1871,* sends forth a beam of such 
divergence as to cause it to occupy fifteen seconds in passing 
over the eye of the mariner. But instead of allowing it to pass 
continuously, as in the ordinary revolving light, a simple auto- 
matic apparatus cuts up this broad beam into a series of 
flashes, sufficient in number to ensure that they can never 
wholly escape the attention of the mariner, and in each 
of which a flame of great power is brought into play. 
A burner of sixty-eight jets was found on the occasion above 
referred to admirably suited to these ends. In ordinary 
weather a single burner of this description placed, as in a 
revolving light, at the common focus of eight annular lenses, is 
employed at Galley Head. Four tiers of such lenses are erected, 
one above the other, each tier possessing its own burner. Hence 
the name of the apparatus. As the weather thickens, these 
burners are ignited in succession, the power of the light, if the 
adjustments be correct, being sensibly doubled, trebled, and 
quadrupled, when the biform, triform, and quadriform 
ments are respectively brought into play. At the usual sunset 
hour the single 68-jet burner was ignited, and it continued 
burning up to 8.50 p.m., when the experiments began. We 
were then equidistant from Galley Head and the Old Head of 
Kinsale, being 124 miles from both. The night was a dark one, 
neither moon nor stars being visible; but though the u 
atmosphere was filled with heavy clouds, the lower air was clear. 
Commencing with a power of twelve burners, we ascended 
through successive to a power of 108 burners, then fell to 
a power of twenty-eight burners—the automatic flashing of the 
light being continued throughout this entire series of experi- 
ments, The 12-jet burner yielded two bright flashes, the 28-jet 
burner three brilliant flashes, the 48-jet burner four strong 
flashes, the 68-jet burner five powerful flashes, while the 108-jet 
burner produced seven flashes of still greater intensity. The 
flashes here enumerated were, in each icular case, of sensibl 
the same strength ; but besides these gushes of full power, eac 
series was heralded and ended by a flash of minor intensity. 
With the larger burners, moreover, when the observer was 
placed in the angular space between two successive beams, a 


* See papers’presented to Parliament by command in 1875. (C. 1151.) 
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residual speck of light was observed winking in synchronism 
with the rise and fall of the flame within the apparatus. No 
! mariner could, in my opinion, be in the least degree embarrassed 
by the effect here described. Indeed, this intermittent speck 
enabled us clearly to realise one of the principal advantages of 
the Galley Head Light. The speck accurately represented the 
aspect of a fixed light when enfeebled by distance or thickish 
weather. A great number of fishing boats were afloat on the 
night of the 9th, and had the speck been fixed, it could not 
have been distinguished from the lights of the boats, It would 
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mately equal intensity. But, winking as it did, it immediately 
differentiated itself from its fellows, a confounding of the shore 
light with the ship's lights being thereby rendered impossible. 
“Tn the next series of experiments—time 9,25—the apparatus 
was employed as an ordinary revolving light, the flashing being 
suspended ; and iastead of the beam from a single burner, the 
quadriform light was exhibited. The beam from the four 28- 
jet burners, which was strong, brilliant, and altogether satisfac- 
tory, required six seconds to pass over the observer's eye. The 
beam from the four 68-jet burners, which yielded a light much 
superior in intensity to that of the 28-jet burners, had, as 
before stated, a duratiou of fifteen seconds. It is this widening 
of the beam outside of the apparatus as the diameter of 
the burner inside is increased, that enables the 68-jet beam 
to be cut up into the five powerful flashes and the two minor 
flashes already alluded to. The augmented intensity of 
the beam from the larger burner is to be ascribed to the 
increased number of luminous layers from which the radiation 
comes. Supposing the radiation of any lens to emanate from a 
line of burners one deep, and parallel to the lens, the effect of 
augmenting the length of this line would simply be to increase 
the width of the beam outside the apparatus. There would be 
no increase of intensity. But if contemporaneously with the 
lengthening of the row of flames other rows were placed before 
and behind it, it is obvious that not the width of the beam 
only, but its intensity also, would be increased. This is what 
virtually occurs when the larger burners are brought into action 
at Galley Head. Wishing to test still further the increase of 
intensity as the number of jets were augmented, arrangements 
had been made for stopping the apparatus, and sending the beam 
for a time in a fixed direction. During this interval it was pro- 
posed to run through the series of powers, from the 28 to the 
108-jet burner. The tide, however, had so far drifted us from 
axis of the beam, that before we récovered it the two first 
experiments were practically defeated. The opportunity of 
comparing the largest and smallest burners, which was my 
principal = in making the arrangement, did not therefore 
present itself, Evidence as to the augmentation of intensity 
with the augmenting magnitude of the burner was, however, 
furnished by the preceding experiments. On this point there 
was no difference of opinion. Mr. William Douglass, who stood 
at my side, pronounced the increase of light in passing from the 
28 to the 68-jet burner to be considerable. My notes describe 
the fixed beam of the 68-jet burner as an extremely fine and 
steady light ; while, in relation to the distance, the beam from 
the 108-jet burner is described as exceedingly powerful. Re- 
curring to the group-flashing—time, 9.55—and beginning with 
the single burner of 68 jets, we passed to the biform, triform, 
and quadriform in succession. The beams, as might be expected, 
augmented in intensity as the number of burners increased, the 
flash from the quadriform being very powerful. Rendering the 
beam again fixed, we steamed across it with the view of ob- 
serving any variations in intensity which might exist at different 
of its transverse section. The observation, which was in- 
erior in delicacy to that of the flashes, corroborated the con- 
clusion drawn from the latter, that the body of the beam is of 
nearly the same intensity throughout, the fall to a at 
its being rapid. Returning to the single 68-jet flashing 
light, we steamed out until it dipped beneath the horizon. In 
the cloudy air above the lighthouse oe | pulse of the flame was 
distinctly visible, after the direct beam had disap I can- 
not but think that these atmospheric thrills will prove of 
great importance to the mariner, even in atmospheres thick 
enough to render the light itself invisible. At fifteen minutes 
past midnight, the 68-jet quadriform was again brought into 
action, we then being twenty-one miles from Galley Head. On 
the bridge of the steamer the rer addane only were 
visible ; but ascending to the top of the -house, the light 


itself came into view, its white blaze striking the eye as if the 
lighthouse were close at hand. On ascending from the bridge 
the sudden emergence of these powerful flashes out of the dark- 
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ness of a starless and moonless night was in the highest degree 
impressive. My impression at the time was that, on the whole, 


| I had never seen a finer light. Wishing, however, to check my 
| own judgment by that of an independent and experienced 
| observer, at the conclusion of the experiments I asked Mr. 
| Douglass whether he knew of any light which, in point of power 
| and distinctiveness combined, came up to that of Galley Head. 
| His reply was that he knew of none. The programme of the 
| night’s experiments was carried out with accuracy and prompti- 
tude by Mr. Young, with the assistance of the light-keepers. I 
append the programme which summarises the night’s observa- 
tions :— 

“ Testimonies regarding the Galley Head light.—From a report 
presented to the Board of Trade on the 18th September, 1871,* 
I quote the following brief paragraph:—‘Should it be thought 
desirable to give a revolving light so distinctive a character as to 
render it perfectly unmistakable, the “group-flashing gas light,” 
as its inventor, Mr. Wigham, calls it, secures this end. I have not 

| been called upon to offer any recommendation as to its adoption, 
| and I would, therefore, merely refer to it as a light of unrivalled 
| individuality, of great power, and, in Ireland at least, of 
| moderate cost.’ Appended to this paragraph is the following 
foot-note:—‘It might be tried in the next new lighthouse, and 

| thus tested without any disturbance of existing lights.’ The 
| light at Galley Head, which was started at the beginning of last 
| year is the outcome of this suggestion; and I have now to 
| adduce additional evidence in justification of my recommenda- 
tion to the Board of Trade, that the group-flashing light should 
have a full and fair trial upon the coast of Ireland. During my 

| experiments at Rockabill, in September, 1871, I was honoured 
| by the company of Sir Leopold M‘Clintock, who, in a letter 
| addressed to Mr. Wigham, on the 18th September, 1871, thus 
| expresses himself:—‘No better means could be devised for 
| distinguishing a light from other lights than this plan of a 
| group of flashes. The half-minute interval between the groups is 
quite sufficient, and yet not greater than can easily be estimated 
by the observer, without having recourse to a watch to measure 
the time; and the periods recurring within 45 seconds, that 
short time is sufficient to determine which light it is; and both 
these are great practical advantages. I consider that the superior 
brilliancy of gas to oil, and its applicability both to revolving 
and fixed lights, is most satisfactorily established; and as I 
regard the proposed change solely from the seaman’s point of 
view, I look exclusively to the relative efficiency, without any 
whatever to their comparative cost.’ In September, 

1874, the preliminary experimental arrangements, devised at 
Howth Baily to illustrate the construction and the power of the 
triform light, was inspected by Sir William Thomson. From a 
letter addressed to Mr. Wigham on the 12th October, 1874, I 
make the following extract:—‘I have much pleasure in report- 
ing upon the experiments on the Howth Baily Lighthouse 
arrang' ts, which I wit d from Salthill on the evening of 
the 21st September, and from my yacht on the evening of the 
22nd September. First: The great fog-power of 108-jet 
burners showed an immense superiority of light over the ordi- 
nary light of the lighthouse. The quick transition from the 
ordinary light to the high power was very remarkable, and 
seemed most satisfactory. Next day I was very much pleased 
to see, at: the lighthouse itself, the simple and thoroughly trust- 
| worthy apparatus by which this transition was made. Second: The 
triform light exhibited from the lower position in the neighbour- 
hood of the chief tower was strikingly superior even to the 

| great fog-power of 108 burners exhibited on the chief tower ; so 
| much so that a heavy thunderstorm, which happily chanced to 
pass during our experiments between the Salthill Hotel and the 
lighthouse, completely eclipsed the light of the chief tower ; 
while the triform still shone conspicuously through it.’ The 
two weighty authorities here cited based their conclusions upon 
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experiments made with apparatus temporarily erected at Howth 
Baily and Rockabill. I have now to refer to the testimony of 
seamen with regard to the merits of the light permanently 
established at Galley Head. Before me are various testimonials 
from commanders on the Inman, White Star, and Cunard lines 
of steamers, all uf which speak highly of the light. Captain 
Fulton considers it ‘one of the best in the Channel, 
being both clear and unmistakeable.’ The testimony of 
Captain Watkins, who observed the light from a dis- 
tance of twenty miles, is to the same effect. Captain Leitch 
describes it as ‘the most marked and unmistakeable light’ 
he ever saw. Captain Laud calls it ‘a splendid - light, 
easily distinguished by its marked character.’ Captain Brooks, 
who had an opportunity of viewing the light in very hi 

weather, pronounces it ‘a most excellent light, which can be 
easily distinguished from every other light on the coast.’ 
Captain Kennedy considers it ‘one of the best and most power- 
ful lights in the Channel.’ Captain Gleadell affirms it to be ‘a 
most powerful, strongly-marked, and appropriate light, and of 
great service to shipping navigating that part of the Irish coast, 
it being so readily distinguished from any other in its vicinity.’ 
Captain M’Mickan, who observed the light at distances varying 
from three to eighteen miles in showery weather, states that it 


could not possibly be mistaken for any other light which he had | th 


ever seen. He considers it a very great advantage that the 
light can be increased in thick weather, and finally describes it 
as ‘one of the most important, useful, and brilliant lights in St. 
George’s Channel.’ 

“To the foregoing strong testimonials I would venture to add 
those of Mr. Gray, Secretary to the Marine Department, Board 
of Trade, and of Mr. Hamilton, Accountant-General of the 
Navy, whose observations are specially important, because they 
refer to the performance of the light in foggy weather. Under 
date of 30th August, 1878, Mr. Gray writes as follows:— On 
that occasion we made a special visit, and the night was very 
favourable for a test—that is to say, it was sufficiently thick to 
render the ordinary light invisible from the place where 
we were stationed; and I can, from my own observation, 
which was carefully and patiently made, assert with entire 
confidence that as one light after another was added, 
the illuminating power was materially, and visibly, and 
markedly increased; and that the ordinary light still being 
invisible, the quadriform not only illuminated the fog, but 
actually became visible.’ The testimony of Mr. Hamilton, given 
on the same date, is to the same effect:—‘The night I saw the 
quadriform light tried against the ordinary light at Howth Baily 
was a very foggy one, and I distinctly remember how the power 
of the light to penetrate the fog was increased as the burners 
in each tier were lighted. I remember, also, that while the fog 
at times entirely obscured the ordinary light, the quadriform was 
distinctly visible.’ 

“Concluding remarks.—No words of mine could add any forte 
to the consensus of evidence here brought forward. And when 
we remember the calamities which have occurred even in the 
neighbourhood of lighthouses, through inability to see the 
light, it surely behoves us not to throw away the chance of 
mitigating such calamities by the employment of a light capable 
of behaving in thick weather in the manner described by Sir 
William Thomson, Mr. Gray, and Mr. Hamilton. I only know, 
indeed, of one circumstance which could legitimately interfere 
with the extension to other important points on the Irish coast 
of the system of gas illumination, and that is inordinate cost of 
production. Regarding this point ample data must be in exist- 
ence, and the Board of Trade, which has hitherto shown a 
marked liberality towards Mr. Wigham, has here, I think, 
a right to demand the fullest and most distinct informa- 
tion. The necessary and unavoidable accompaniments of 
the use of gas ought obviously, when the expense of 
this illuminant is in question, to be carefully kept apart 
from unnecessary ones. And here I am tempted to offer a 
remark which may be considered to lie beyond the strict limits 
of the present report. The cost of the lighthouse at Galley 
Head and of its adjuncts must have been very considerable. 
The quantity of land inclosed is large, a corresponding length of 
wall being needed to enclose it. The buildings are erected in 
the most substantial fashion, a finish being given to the doors, 
windows, and copings which must have entailed considerable 
expense. I will not say that in the long run it may not prove a 
wise economy to have incurred this outlay. But, with the 
exception of the gas-house and its appurtenances, it is not an 
outlay necessarily connected with the mode of illumination at 
Galley Head. Were oil instead of gas the illuminant employed, 
the expense of the buildings might have been substantially 
the same. In conclusion, I would obzerve that gas lends itself 
with admirable freedom to any change in its mode of application 
which it may be thought desirable to make. The suppression, 
for example, ef the flashing apparatus at Galley Head would 
convert that light into an ordinary revolving light, surpassing 
any other in the world. Indeed, were the power of the burner 
reduced to forty-eight jets instead of sixty-eight, the light, with 
its full strength invoked, would still transcend all other revolv- 
ing lights. Even the 28-jet burner would furnish a beautiful 
hght. But the advantage of the present mode of illumination 
consists partly in the intensity and partly in the duration of the 
68-jet beam, whereby the flashes are rendered so numerous and 
s0 powerful as to confer upon the light the individuality universally 
ascribed to it. I need not dwell upon the obvious fact that, 
broken into flashes, the 68-jet beam involves the expenditure of 
little more than half the amount of gas which would be required 
to feed it if used as a continuous light. It may be added that 
the 48-jet burner, with its four flashes, or the 28-jet burner, with 
its three flashes, would constitute a highly distinctive light ; but 
I should deprecate the economy which would reduce either in 
number or power the flashes now sent forth from Galley 
Head. “T have, &c. 

“William Lees, Esq., (Signed) TyNDALL. 

“Secretary Commissioners of Irish Lights.” 


THE ABYSSINIA. 


Last week we illustrated on page 10 the new steel boilers 
made and fitted on board the screw steamer Abyssinia by Messrs. 
John Jones and Sons in 1881, and the following additional par- 
ticulars are of interest. The Abyssinia was built and engined 
by Messrs, J. and G. Thomson in 1870 for the Cunard Com- 
pany, and was for many years employed by them in the regular 
mail service between Liverpool and New York. Her dimensions 
are—Length, 363ft.; beam, 42ft.; depth, 34ft. Her machinery 
at that time was a pair of inverted direct-acting surface-con- 
densing engines, diameter of cylinders 72in., stroke 48in. Steam 
was supplied by four rectangular boilers, having twenty-four 
fires, 432ft. grate-bar, with 9698ft. tube surface, working at 
30 Ib. pressure ; each boiler was 21ft. wide, 11ft. long, and 15ft. 
high ; there was one cylindrical superheater fixed on the top of 
the four boilers 13ft. in diameter and 6ft. in length, fitted with 
tubes about 12in. diameter. 


‘These engines required 80 tons of coal per day, and 


the indicated horse-power was 2070 horses. In the year 1881 the 
steamer was bought by Messrs. Guion and Co. for their Atlantic 
trade, and Mr. John G. Hughes, their superintendent engineer, 
designed the new boilers and general arrangement. The new 
boilers, which at that time were much larger than any in use, 
were arranged for a working pressure of 1101b, They are 
16ft. 10in. in diameter and 16ft. in length ; they have sixteen 
fires, corrugated flues, 6774ft. tube surface, 336ft. grate, and 
have neither domes nor superheaters. 


AFTER LOW PRESS. 
1.H.P.759 .81. 
SCALE 24L8S-1 


PRESS.12.52 


” 


Fic.! 


The old engines were thoroughly overhauled and repaired, and 
e necessary alterations made to receive the new high-pressure 
cylinder with piston valves. The new cylinders are 3lin. 
diameter, fitted with Jones’s patent piston. A new crank shaft, 
propeller and propeller shaft were fitted on new bearings, and 
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the whole of the alterations to the hull as well as machinery 
were completed by Messrs. Jones and Sons. 

The space occupied by machinery in the old arrangement was 
78ft. in the length of the steamer, whereas the new only occu- 
pies 58ft.; thus the cargo space was increased by the alteration 
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634 tons measurement. The effect of the change in speed and 
consumption is as follows:—Greatest day’s run eastward 322 
knots in 234 hours, and consumption 60 tons per day ; indi- 
cated horse-power 3000. We give some diagrams half size. 
This steamer made eleven trips across the Atlantic in the 
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twelve months following her delivery to the company by the 
engineers, and was not stopped an hour for repairs or adjust- 
ment on any voyage, and during the twelve months Messrs. 
Jones and Sons guaranteed her new machinery and boilers they 
did not employ a man on board to effect any repairs or renewals. 

The boilers were constructed under the highest possible factor 
of the Board of Trade, namely, 5, and were tested to 2201b. on 
the square inch. Owing to the fact that there was not a crane 
strong enough to lift them in Liverpool, they were tubed and 
the stays put in after the shells were lowered into the steamer. 


LE STANLEY. 


A RIVER run was made in the Thames on Saturday, with a 
small vessel of peculiar construction, and for a purpose which 
may some day single it out as one of the steamers with an epoch- 
making history. Le Stanley is the name given to this small 
steamer, in honour of the celebrated African explorer. She has 
been built by Messrs. Yarrow and Co., of Poplar, under the in- 
spection of Monsieur Delcourt, chief engineer of the Belgian 
Government, for l’Association Internationale of Brussels, of 
which the King of the Belgians is the head. It is an association 
having for its object the opening up to commerce and civilisa- 
tion of the unknown regions of Africa, said to be wholly without 
political aim, and what it is doing must therefore be looked 
upon as for the universal good. Mr. Stanley, who is engaged 
establishing numerous stations, is the head of the expedition in 
Africa ; the little steamer is to assist him in his operations, 
especially in the district of the Congo and its tributaries ; and 
some idea of the magnitude of an expedition of this kind may 
be formed when it is stated that no less than 500 natives have 
already been engaged to accom the steamer and assist in its 
transport overland. About the middle of last year the Belgian 
authorities placed themselves in communication with Messrs. 

Yarrow and Co., with a view to build a thoroughly serviceable 
steamer of exceptionally shallow draught and able to steam in 
places where there is not water sufficient for vessels constructed 
in the usual way. The main point however, was to design some- 
thing that could be easily transported overland, so as to pass b 
and avoid the numerous rapids and cataracts which render navi- 
gation impossible. With these requirements before them, 
Messrs. Yarrow and Co. have constructed the present steamer ; 


it consists of six galvanised steel square-shaped pontoons 18ft. 
long by 83ft. wide by 4ft. deep ; these sections, each of which is 


watertight and therefore floatable, are placed side by side, to 
these are added a bow piece and a stern piece, making together a 
hull 70ft. long by 18ft. beam. By means which we shall 
describe at more length at another time these sections can 
be readily united and disunited, and this can be done afloat. On 
the bow division are placed two boilers, and on the stern division 
the engines, which are designed for a working pressure of 
140 lb. per square inch, and have cylinders 10$in. in diameter 
by 2$ft. stroke, which, by means of a crank on each side, drive 
a paddle-wheel situated aft well clear of the stern. The engines 
are each made up on a steel tube as a frame. The strain due 
to these weights being concentrated at the extreme ends of the 
boat are taken by a system of light steel tie rods above, secured 
to tubular king posts ; the effect of this system is at all times to 
throw a compression on the hull, thereby tending to keep the 
various sections together in close contact and free from alterna- 
ting strains. Above the vessel, and completely covering it, is a 
wooden awning deck, which in an African climate is very neces- 
sary to protect the passengers and crew from the sun. The 
boilers are made with very capacious grates, and of course wood 
is the only fuel procurable, and will not always be the dryest 
and best adapted for making steam. 

It is intended to ship this steamer, in her several sections, 
direct to the mouth of the Congo, where she will be put together 
afloat, which, it is contemplated, will not occupy more than 
twenty-four hours, She will at once proceed, under her own 
steam, as far up the river as it is navigable; then be taken to 
pieces for transport overland ; and in this operation will be seen 
one great novelty in her design, After the machinery is removed 
from the deck the hull will only draw 6in. ; it then is brought into 
exceedingly shallow water and the operation of disconnecting 
the various sections proceeded with. To each section, while still 
afloat, will be secured four large light steel wheels having very 
wide tires. This being done, the divisions are ready to 
hauled out of the water and over land, and what was once a 
section of a boat now becomes the body of a wagon of ample 
capacity to convey the lighter portions of machinery and stores. 
On arrival at the next navigable part of the river, these wagons 
so constructed are run into the water, the wheels are removed 
and the various divisions reunited, forming again an entire vessel, 
In this way the journey can be continued, the steamer being 
taken to pieces and put together as often as circumstances 

uire. 

At the preliminary trial on Saturday the vessel went through 
numerous manceuvres ; the mean draft was 14in. in working trim, 
and with a steam pressure of 1001b. per square inch a speed of 
nine and a-half to ten miles an hour was obtained—an excellent 
result, taking into consideration the proportion of length to beam 
and other peculiarities of the craft. Great steering power is of 
course necessary, and the most striking performance was the 
marvellous facility with which the boat could pivot on a centre 
only a little within a point a few feet from the stern, which was 
very remarkable, and clearly rendered this type of steamer 
admirably suited for tortuous and winding rivers. On the deck is 
a small well-ventilated saloon, and the steering wheel is placed 
high up on a bridge some 12ft. above the water, giving a pilot a 
good view all round. 

It would seem to us that this system of construction, namely, 
that of uniting together a number of floating sections, so as to 
form a vessel of moderate and useful dimensions, and of good 
carrying capacity, opens up a new field, as the difficulty hitherto 
experienced in the development of trade with Africa has been 
due in a great measure to practical difficulties in placing 
vessels of light draft on the rivers. ; 


ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 


Ix funds, membership, and general prosperity, the Royal 
Agricultural Society is gradually assuming the position which it 
occupied before the disastrous International Exhibition held in 
London under its auspices in 1879, when £13,000 were hope- 
lessly sunk in the never-to-be-forgotten Kilburn mud, in which 
was also wrecked the finest collection of agricultural implements 
ever assembled. According to the half-yearly report of the 
Council lately presented to the members, after allowing for all 
the changes by death, withdrawal, or from other causes, there 
has been an increase during the past year of 394 members, 
bringing the total up to the respectable figure of 8352. Of 
these, seventy-four are life governors, a title conferred on those 
who, on election, subscribe the sum of £50; seventy-four are 
annual governors who pay £5 each year ; 3115 are life members, 
i.e. those who have compounded for all future payments by 
giving £10 to the funds of the Society ; 5068 are annual sub- 
scribers of £1 each ; and the remaining twenty-one are honorary 
members. Thanks, in great measure, to the economy exercised 
in connection with the York meeting last July, and in other 
directions, the funded capital of the Society has been increased 
by the investment of £6000, and now stands at £25,880 4s, 1d. 
new Three per Cents. In addition, a sum of nearly £3000 re- 
mains in the hands of the bankers. Reverting to the York 
meeting, the Council pronounce the opinion that it was “one of 
the most successful” which the Society has held for several 
years, whether judged by the number and quality of exhibits or 
the attendance of the members and the public—an opinion which, 
perhaps, it would not be easy to controvert, especially when it is 
backed up by the definite statement that the exhibition resulted 
in an addition of more than £4500 to the Society’s funds. 
“The exhibition of impl ” say the noblemen and gentle- 
men who constitute the governing body, “was remarkable for 
the number of new inventions which the judges considered 
worthy of an award, no less than nine silver medals out of the 
ten at their disposal having been allotted with the sanction of 
the stewards. The working dairy was also more completely 
organised than on some recent occasions, and attracted a large 
share of attention.” Later on in the report it is intimated 
that a similarly constructed dairy is to form one of the chief 
features of this year's show at Shrewsbury, the implement 
department of which, it may here be mentioned, will be open to 
the public on Saturday, July 12th, the live stock department 
opening on the following Monday. As already notified to the 
readers of THE ENGINEER, in addition to the usual medals offered 
for new inventions, the Council have offered substantial prizes 
for self-binding reapers and for separate sheaf-binders, the bind- 
ing material to be other than wire. They also offer a prize for 
an efficient machine for cutting and elevating materials to be 
preserved in silos. Sir John Thorold has been elected as one of 
the Stewards of Implements at the country meetings, and Mr. 
Jacob Wilson has been unanimously re-elected Steward of 
General Arrangements for a term of three years, The authori- 
ties of Preston and Chester are each anxious to secure the 
holding of the exhibition of 1885 in their vicinity, and so keenly 
does each town anticipate a favourable decision that local funds 
have already been raised to the extent of over £4000 in one 


ts 


case, and nearly that sum in the other. A committee has been 
appointed to report on these invitations. 
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RAILWAY MATTERS. 


AT a recent meeting of the Executive Council of New South 
Wales the appointment of the following gentlemen as a Royal 
Commission to inquire into and ge upon the stability of the 
iron bridges on the existing lines of railway was confirmed :—Mr. 
G. A. Morrell, C.E., Mr. Norman Selfe, M.1.C.E., Mr. W. M‘D. 
Courtney, M.1.C.E., Mr. J. P. Franki, and Mr. J. Edgington. 

THE engineers report that on Saturday morning last the distance 
to be bored between the ends of the tunnel, being carried forward 
simultaneously from the Lancashire and the Cheshire sides of the 
Mersey had been reduced to 61 pros. and that it was ex 
that a through passage underneath the Mersey would be established 
in about a fortnight from the present time. The rock is reported 
to be favourable for excavation. 

THE West India and Pacific Steamship Company, of Liverpool, 
received on Saturday last a letter from their agent at Aspinwall, 
dated the 14th ult., stating that the negotiations which have for 
some time past been understood to be in yt ses between the 
American company owning the Panama oad and M. de 
Lesseps’s Panama Canal Company for the cession of the railroad to 
the latter company, have been brought to an issue. The railroad 
was to be handed over to the canal company on the 1st inst. 

A COLLISION occurred last week on the Grand Trunk Railway, at 
a short distance east of Toronto, between a train which daily leaves 
the city at 6.40 a.m., with a car attached to it for workmen belong- 


ing to the bolt works, and a goods train. Twenty-seven workmen | 300 


were killed, and from twenty to thirty hurt. The rd of the 
on train is d of being responsible for the accident, and has 

n arrested, It is alleged that he had started his train without 
orders. Several of those who were injured are so seriously hurt 
that they are not expected to recover. 


THE following are the rates paid on the New South Wales lines: 
—Clerks, £200 to £150 = annum ; foreman, £5 10s. to £3 7s. per 
week; draftsmen, £4 15s. Tg week; timekeepers, £3 to £2 per 
week; firemen, 8s. to 7s. 6d. ag day; fitters, 12s, 4d. to 8s. per 
day; blacksmiths, 12s, 8d. to 10s, 4d. per day; turners, 12s, 2d. to 
10s, 2d, per day 5 machinists, 9s. 10d. to 7s. 6d. per day; boiler- 

ers, 12s, to 10s. vay! day ; pattern-makers, 11s. 10d. per 
day; brass moulders, 11s. 4d. per day; plumbers, 11s. to 10s. per 
day ; tinsmiths, 11s. to 10s. per day; brass finishers, 9s. 6d. to 9s. 
per day; venters, 11s, bd. to 8s. per day; painters, 11s. to 9s. 8d. 
per day; strikers, 7s, 4d. to 7s. per day; cleaners, 7s. per day. In 
many instances the working day does not exceed eight hours. 

OPERATIONS at the Mersey tunnel works during the t 
week have been unusually successful, exceeding all previous efforts 
in a similar space of time, The distance advanced under the river 
was no less than se oe yards lineal; of these. thirty-three were 
done by Beaumont’s boring machine and thirteen on the Liverpool 
side by means of blasting. The reports consequent on the latter 
method of proceeding can be plainly heard by the men working in 
the opposite heading. @ mean distance to be excavated is now 
under sixty yards, and it is estimated that the communication or 
passage under the Mersey will be effected in the course of next 
week. The rock continues sound and uniform in character. The 
quantity of water encountered does not increase, and no diffi- 
culty is experienced therefrom in any way. 

In concluding a report on the derailment which occurred on the 
24th October, at Fenchurch-street station, on the Great Eastern 
Major-General ©. 8. Hutchinson, says: ‘“‘It was 
certainly not the high speed which this time principally caused the 
accident ; but it is probable that the damage which, when the 
engine was taken to the shops, it was found to have sustained in 
the spring of its right-hand driving wheel—of which four of the 
plates were broken, and in consequence of which and of the run 
over the ballast there was found to be a preponderance of weight 
on the right side of the engine—contributed, together—as before— 
with the stiffness of the Le, ay and the somewhat tight gauge a 
the points, to cause the leading wheel to mount the second time.” 
He adds: ‘ To avoid a repetition of similar accidents at this and 
other sharp curves in the station, engine-drivers should be specially 
instructed to through them ata speed not exceeding five miles 
an hour, and these curves should be laid in as far as practicable 
loose to ga It would also be advantageous to place guard rails 
where practicable in advance of the facing-points, as well as on the 
curves themselves.” This is another illustration of the fact, as 

inted out in the “Proceedings” Institution Civil Engineers— 

882-3, vol. iv.—that speed under many circumstances may not be 
an element in the cause of derailment on a curve. The resistance 
on the curves with rigid wheel base, or a axles, provides a 
sufficient cause for most off these curve derailments, even without 
any centrifugal tendency assistance. 

AN extraordinary and fatal accident occurred on the Wigan and 
Pemberton Tramway on the 5th, resulting in the death of Mr. T. 
W. Barker, solicitor, of Southport, the coroner for the West Derby 
division for the county of Lancaster. The, driver of the tram, 
which had just reached Pemberton, uncoupled his engine in order to 

round to the opposite end of the car for his return journey, 
leaving the carriage on one side of the triangle by which the engine 
is turned round. While ing with his engine along the 
third side which leads to the main line for Wigan he observed a 
child in front, and immediately, it is all » he jumped down and 
snatched the child out of danger, but in doing so he was caught 
the engine and thrown down. The engine increased in s q 
— to the incline, and although he managed to get 7 it, he 
failed, it is said, to catch hold, and the engine sped on. m here 
to Newtown it is one regular descent, and for the last quarter of a 
mile a very steep one, the gradients varying from 1 in 40 tol 
in 25. As it rushed along the engine gradually gained in speed, to 
the terror of the passers-by. Near the Half-Way House Inn, about 
1000 yards from the terminus, it overturned a horse and cart, then 
dashed down the Spring Bank, and smashed with great force into 
the tramcar which was standing at the junction nearly at the 
bottom of the hill. In this car there were only five ern ay all 
of whom escaped except Mr. Barker, who had been seated at the 
furthest end of the carriage. He was caught just as he was 
stepping off between the engine and the back of the car, being 
tightly jammed in between the body of the vehicle and the engine. 

AN interesting experiment is now being tried on the Metropolitan 

istrict Railway in connection with one of the suburban trains 
running from High-street, Kensington, to Putney, the carriages of 
which are lighted by In this out, a 
Siemens dynamo and a Willans three-cylinder engine are 

laced in a luggage van which is attached to the train. Steam 

supplied to the engine means of a small boiler, which 

is also fixed in the van. e carriages are lighted means 
of a total of twenty-eight Swan incandescent lamps of dle 
power each, which give a very brilliant light. The present 
machinery was designed for a longer train, and, in addition 
to the lamps in the carriages, there are about thirty in the van 
which are always lighted when the others are. e object of 
this is to ascertain the exact cost of working a sufficient number of 
lights for the longer trains, which are usually fitted with 
ont gas lamps. The experiment is being carried out for Lord 
8. Cecil, general ma of the District Railway, and Mr. J. 8. 
Forbes, Bev tears n of the London, Chatham, and Dover Railway 
Company. The first public trial of the light took place on Thursda: 
week, and the results were considered very satisfactory. It 
therefore intended to continue the experiment for some weeks, the 
train being all the time in lar work. In the event of the 
machinery proving effective and trustworthy, it is probable that a 
Willans engine and a dynamo will be shaoed on the engine of the 
train so that steam can be supplied from the locomotive boiler. 
This anes which has Mr. W. F. Massey. 
of Twyford, will necessarily prove cheaper, inasmuch as the sma: 
boiler and the special attendant in the van will not be required. It 
is anticipated that the cost of lighting a train by electricity direct 
will be much less than that of oil lamps, 


NOTES AND MEMORANDA. 


THE annual report of the Registrar-General for the year 1882 
shows that the estimated population of New South Wales at the 
end of that year was 817,468 persons, the percentage of males 
being 54°97, and of females 45°03, These figures show an actual 
increase of 36,203 persons on the estimated population at the end 
of the previous year. 

As wood changes under the influence of the air, growing brown 
and consequently diminishing the durability of the paper in which 
it has been employed, it is of great importance, both for the dealer 
and for the consumer, to be able to ascertain whether a given 
sample of paper contains woody fibres or not. For this p . 
the Chronique Industrielle says, a solution of sulphate of aniline, 
or a mixture of one part sulphuric acid, three parts nitric acid 
may be employed. Either of these solutions produces immediately 
a yellow colour upon the paper if it contains wood, the depth of 
the yellow shade increasing as the proportion of wood increases. 


PROFESSOR POLONI has been experimenting upon the influence 
of heat on the apse ay magnetism of steel, and some of his 
results are described in the Chronique Industrielle. He finds that 
the diminution of magnetic intensity, by the increase of tempera- 
ture in the steel bar, has no rigid relation to the increase of electric 
resistance the while the permanent 
magnetism diminishes with increasing rapidity up toa temperature 
of about 200 deg.—328 deg. Fah.—and oon less rapidly up to 

deg.—508 deg.—becoming inappreciable at red heat, the electric 
conductibility of the iron diminishes uniformly with the i of 


MISCELLANEA. - 

A PRACTICAL treatise on ‘‘The Electric Light in Our Homes” 
will be issued by Messrs. Warne and Co. in a few days. It is 
written by Mr. R. Hammond, of the Hammond Electric Light and 
Power Company. 

THE number of houses built in London and the suburbs in 1882 
was 23,310, forming 508 new streets and one new square, and 
covering a distance of about 754 miles. There aré no signs of any 
decrease in the — of London, but there is 4n enormous 
number of empty houses in London. 

THE difficulties which have hitherto attended the preparation of 
rhea fibre seem to have been oyercome, _ Dr. Forbes Watson 
recently gave an interesting lecture before the Society of Arts on 
this strongest of fibres, which he has worked so hard to introduce 
into the markets, and_referred to a machine-which- seems to have 
overcome the difficulties which attended the preparation of tie 
raw product. ; 

THE engineers’ estimate in connection with the proposed 
Manchester Ship Canal undertaking has been lodged in the Private 
Bill Office of the House of Commons. The grand total estimate is 
£6,904,186 12s. 2d., and is made up as follows:—¥or the nine 
connecting lines of railway, £456,172 1s. 4d.; for dock works at 
Manchester and Warrington, £1,121,262 13s.; for canal works, 
£3,920,171 11s. 7d.; for estuary works, £1,390,419; and for new 
roads, £16,161 6s. 3d. 


temperature. 


In a paper on patent for ‘‘ Improvements in the Manufacture of 
a White Pigment,” by T. Griffiths, the author states that in the 
calcination of ‘‘ sulphide of zinc pigment,” and also in that of the 
pigment consisting of ‘‘a double precipitate of sulphate of barium, 


strontium, or calcium, and sulphide of zinc,” access of air is pre-- 


judicial to the colour of the product. He therefore proposes, not 
only to calcine the bodies in question ‘ in crucibles, or in closed 
furnaces,” but also to first. mix them with from } to 24 per cent. of 
“‘an ammoniacal salt that will not easily volatilise, such as the 
sulphate of chloride,” in order that “an artificial atmosphere” 
may be maintained ‘round the material” during its calcination. 


ACCORDING toa suggestion for the ‘‘ Decolorisation. of Crude 
Resin Oil,” by G. Schwarz, in the Seifensied-Zcit., 23,271, the oil 
to be decolorised is heated in an iron boiler over a clear fire until 
it has become fluid. It is then drawn off into a wooden vat, fre- 
quently stirred, and 101b. of concentrated sulphuric acid is next 
added for every 100 1b. of oil. After being allowed to rest twelve 
to eighteen hours, the oil is drawn off and washed several times 
with hot water. When it is completely freed from acid it is dark 
yellow, and almost inodorous. In order to obtain a bright yellow 
product, the oil is now mixed with 50 per cent. of water, 10 per 
cent. of soda ash, and 10 per cent. of ed lime, and finally sub- 
mitted to distillation. 

NOTWITHSTANDING im 


t differences of in tion, the 
results of es of don waters obtained by Mr. William 
Crookes, Mr. William Odling, and Dr. C. Meymott Tidy, are 
usually in fair accordance with those reported to the Registrar- 
General. Thus the mean amount of organic carbon in 100,000 parts 
of the water furnished during the six months preceding October, by 
the five companies taking their supply exclusively from the Thames 
was, according to their experiment, *116 part, and according to the 
—s made to the Registrar-General, ‘123 part, a difference of 
of one part only. As regards, however, the discrepancy 
noticeable in the two sets of results for October, Messrs. Crookes, 
Odling, and Tidy mention that their report was based on an 
examination of nineteen specimens of Thames-derived water, each 
collected on a different day; and that their determinations of 
organic matter by means of the combustion process were checked 
the results of a wholly different process of examination. On 
the other hand, the report made to the Registrar-General on the 
character of the Thames ‘‘ waters supplied to the metropolis during 
the month of October,” was heel on an examination of fire 
Pe eng only, all collected on the same one day of the month. 
urther, the results, furnished by the combustion process applied 
to these five specimens were wholly unchecked by any different 
method of examination. 


THE report of the United States Geological Survey has been 
received at Washington. It places the value of the metallic pro- 
ducts of the Union for 1882 at 219,766,004 dols. The items in 
this account, which exceed one million dollars, are the following :— 
Pig iron, spot value, 106,336,429 dols.; silver, coining value, 
46,800,000 dols.; gold, coining value, 32,500,000 dols.; copper, 
value at New Yor City, 31,603,809 dols.; lead, value at New 
York City, 12,624,550 dols.; zinc, value at New York City, 
3,646,620 dols.; quicksilver, value at San Francisco, 1,487,537 do! 
A table also aj rs in the report furnishing the values of some of 
the non-metallic products, which yield a total of 226,156,402 dols, 
The items in this table, which equal or exceed 100,000 dols. each, 
are the following :—Bituminous coal, brown coal, lignite, and 
anthracite, mined outside of Pennsylvania, 76,076,487 dols.; 
Pennsylvania anthracite, 70,556,094 dols.; crude petroleum, 
23,704,698 dols.; lime, 21,700,000 dols.; building stone, 21,000,000 
dols, 3 salt, 4,320,140 dols.; cement, 3,672,750 dols.; lime- 
stone for iron flux, 2,310,000 dols.; phosphate rock, 1,147,830 dols.; 
New Jersey marls, 540,009 dols.; crude borax, 160,000 dols.; 
chrome iron ore, value at Baltimore, 100,000 dols. With the 
exception of the last named article all these are spot values. A 
statement is also given which shows that fireclay, kaolin, &c., were 
——* worth on the spot certainly not less than 8,000,000 dols. 
; = grand total, therefore, of the various products is 453,912,406 


AccorDING to a paper on “ The Constituents of Galician Petro- 
leum,” by B. Lachowicz, Ann. der Chem. 220, 188-206, an 
examination was made in order to compare this petroleum with 
others from America and the Caucasus, and for thi on the 
toe or absence of the following series of hydrocarbons had to 


On the 3rd inst. Messrs. Earles’ Shipbuilding and ee ring 

pany, Limited, launched from their at H a fine 
iron screw steamér named the Chandos, built for Messrs. Hy. 
Briggs, Sons, and Co., of the same'town. The dimensions of t! 
vessel are as follows :—Length, P.P., 275ft.; breadth, 35ft.; depth, 
of hold, 20ft. She is built to the highest Liverpool class, and has 
water ballast in the after hold and engine room, and also a deep 
ballast tank in the main hold. The engines are compound surface- 
condensing of 150 nominal horse-power, also constructed by Earles’ 
Company. 

AN expensively illustrated report by Col. A. Ford to the 
Secretary of State for Home Department, on the ci 
attending an explosion of gunpowder which occurred at the 
gun wder factory of Messrs. John Hall and Son, at Furnace 

‘oyne, near Inverary, on the 29th September, 1883, has heen 
published. The explosion took place in a drying house or 
store which was destroyed, and one man and one horse were killed. 
Several people were injured. The peculiarity of these reports is 
that usually the cause of the explosion is untraceable; all the 
possible causes of explosion have to be reviewed at length. 

A NEw lock has been opened at the Grand Sluice, Boston. The 
lock has a width of 30ft., and the cills are laid 3ft. below the cills 
of the sluice. The walls are chiefly concrete faced with blue 
Staffordshire bricks, and are 35ft. in height from foundation to 
cope. There are three = of gates built of English oak, the 
inner ones are fitted with large draw doors for sluicing 5 
The work has been executed by Mr. Rigby, contractor, of Worksop, 
from the designs of Mr. J. E. Williams, M.I.C.E., and in adilition 
to the new outfall cut and other improvements on the Witham, 
costing about £200,000, will greatly benefit the drainage of a vast 
district of Lincolnshire. 

A Discussion took place at the Dover Town Council meeting last 
week with reference to the course the Council should pursue with 
regard to the has weg by the Channel Tunnel Companies to apply 
for a Bill in the next session of Parliament. It appeared from the 
statement of the Town Clerk that the companies had deposited with 
him notices of their intention to apply for a Bill; also plans which, 
although varying slightly in detail, are practically the same as those 
of last year. It being understood that the companies were deter- 
mined to make a resolute effort to obtain a Bill in the next session, 
the Council decided to obtain the necessary powers of opposition to 
enable them to watch the progress of the Bills through Parliament, 
in order to protect the interests of the town, as the proposed works 
would greatly interfere with property, drains, &c., in some parts of 
the town. 

A DISCUSSION concerning the rate of wages in the chief towns of 
North and South Germany has brought out some particulars, which 
appear to have interested an American contemporary. The average 
weekly wages, the working day being 12 hours a wine the 
week, paid in Berlin to stone masons vary from 15 to 28 marks; to 
turners, about 20 marks; gold and silver artificers, according to 
the class of work upon which they are employed, from 12 to 30 
marks; belt makers, workmen in foundries, 12 to 18 marks; lock- 
smiths, 15 marks; smiths, 15 to 24 marks; workmen in machine 
factories, from 17 to 31 marks; watchmakers and soap makers, 
18 marks; tanners, 15 to 18 marks; linen and calico weavers, from 
7 to 18 marks; cloth weavers, from 10 to 20 marks; carpet makers, 
15 marks; joiners and kindred trades, 15 marks; butchers, 12 to 
20 marks; brewers, 21 to 31 marks; tailors, 6 to 15 marks; female 
dressmakers, 7 to 12 marks; shoemakers, 12 marks. 


THE water question at Southampton has been advanced a stage 
by the decision of the Corporation to adopt Deacon’s waste- 
detecting meter throughout the town. The Southam Times 
says this is what the deputation, which visited Liverpool and other 
places nearly two years ago, unanimously recommended. Four 
meters have recently been tried, two of Deacon’s and two of 
Tyler’s. The effect has been to reduce the consumption of water 
by 329,971 gallons per day, and to diminish by 10s. 6d. per day the 
cost of coal consumed at Mansbridge. Nothing further was needed 
to show the desirability of permanently adopting such meters 

thout the town. The only question was as to which kind it 

should be, and that was eventually decided in favour of Deacon’s 
tem. Allowing a daily consumpton of 25 gallons per head of 
population, the quantity of water used would be reduced from 
3,000,000 gallons to 1,800, gallons, which represents a saving 
of £1000 a year. That reduction will be affected by the use of the 
meters, and without in any way lessening the quantity of water 
available, as the difference is now entirely wasted, and a great 
proportion of it owing to deffective mains. The course adopted is, 


determined, viz., the marsh gas, the ethylene, and the 
series. From an oil of boiling point 30 deg. to 125 deg. there were 
separated, by distillation and treatment with strong nitric or sul- 
phuric acids, normal and isopentane, normal and isohexane, and 
normal heptane, and also from the higher boiling portions nonane 
—b.p. 148 deg.—and decane—b.p. 152 deg. to 153 deg. An oil 
boiling between 200 deg. and 300 deg. likewise shows all the pro- 
perties of the oes a whole series of which form the principal 
constituents of the petroleum. The first six fractions obtained in 
the distillation on the large scale of the crude petroleum are not 
acted upon by bromine, but the seventh and higher fractions absorb 
bromine vapour with evolution of heat. It is therefore most 
probable that the olefines do not exist in the petroleum, but are 
only formed during the fractional distillation from the higher 
paraffines. It has been shown that Caucasian petroleum contains 
no aromatic hydrocarbons, but that these are formed by i 


fifty | the vapour over red-hot charcoal. It is ible that during the 


fractionation of the petroleum of high boiling | points such a forma- 
tion of aromatic iedeeasthbons might take place, and therefore, in 
order to ascertain the presence of this class of bodies in the petro- 
leum, the author examined the lightest portions only. By frac- 
tionation and nitration meta-dinitrobenzene, dinitrotoluene— 
=i 71 deg.—and dinitroisoxylene—m.p. 176 deg.—were severally 
isolated and analysed, and from a higher boiling portion trinitro- 
mesitylene—m.p. 231 deg. to 232 deg.—so that Galician petroleum 
ions of the high specific gravity and the composition o: 
a portion boiling between 97 deg., and 100 deg., it is almost certain 
that it consists of heptane with some hi drotoluene. In an 
abstract of the paper the Journal 


Industry says the author was not able to prove the presence of 


fore, unquestionably the right one, and we have no doubt that 
the results will fully bear out the indications which the last meters 
have given. 


From statistics just compiled, it —— that at the beginning 
of the present century New York had a population of less than 
60,000. London at that time had a population of 864,000. Lendon 
has now a population of about 4,000,000, while New York, within 
its corporate limits, has 1,500,000. But it is pointed out that an 
enormous number of persons t + their busi in New York 
and depend upon it for their incomes, their society, their amuse- 
ment, and their literature, but nevertheless reside away from it. 
These le are calculated at nearly 1,000,000. It is claimed that 
the su population of New York has not been estimated at 
nearly its true value. The influence of the metropolis upon the 
country within a radius of 20 or 25 miles is marked and _ peculiar. 
There are 100 hamlets lying within an hour’s reach of the_city 
hall, which derive their life from the metropolis. Brooklyn, Jersey 
City, and Williamsburg largely live in the common centre. e 
stream of wealth flows nightly over into Long Island, Staten 
Island, and Jersey, and pours its affluent waves along the Hacken- 
sack and Passaic into Hudson. Its vital currents are felt as far 
north as Cornwall and Singsing, as far east as Babylon, as far 
south as the Raritan, as far west as Passaic. The enormous growth 
of the city, therefore, during the nineteenth century cannot fully 
be realised. The imports have increased from £5,600,000 to 


receives every year 800,000 cattle, 1,500,000 sheep, and 2,000, 
hogs; and the sum tal 


£76,000,000. Nearly 6,000,000 of immigrants have landed since 
1847, when the Board of Emigration was established. The a 
ew 
ork reaches £70, the remarks, ax as 
1790 the first side-waik of the city was laid, the inhabivants before 
hexahydroisoxyiene, that time having to pick their way over planks and bricks, ; 
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PADDLE WHEEL AMBULANCE STEAMER, RED CROSS. 


MESSRS, EDWARDS AND SYMES, ENGINEERS, CUBITT TOWN. 


Tis paddle-wheel steamer, the first that has been constructed 
and engined specially for the ambulance service of the Metro- 
politan Asylums district, was built to the designs of Mr. Adam 
Miller, N.A., by Messrs, Edwards and Symes, of Cubitt 
Town, Poplar, E. We give an elevation and plan, showing 
the internal arrangements. The dimensions of the steamer are, 
length between perpendiculars, 105ft.; beam, 16ft. 6in.; and 
depth, 6ft. 6in. The hullis constructed principally of iron, with 
a strong bar keel. The decks are of yellow pine, with teak deck 
fittings, and although strongly built, the boat is of light draught. 
The propelling power consists of a pair of oscillating engines 
with cylinders 23in. diameter and 24in. stroke, supplied with 
steam from a circular marine return tube boiler working at a 
pressure of 351b., and tested to 701b. They are of very sub- 
stantial construction, the bearings being of ample dimensions, 
and the crank shaft, the weakest part in most paddle engines, 
a 50 per cent. over the Board of Trade requirements, and 

e pumping power, in case of emergency, is unusually large, 
there being no less than seven pumps, all of which pans, used 
at the same time. Four of these are worked by steam, and 
three by hand. The paddle wheels are of wrought iron with 
feathering floats. The boiler is fitted with a waste steam pipe 
and cock, and silent discharge apparatus on the ship’s side, to 
obviate the noise caused by the safety valves blowing off when 
the engines are at rest. The vessel and machinery were 
subjected to Board of Trade surveyors’ inspection for passenger 
service on the river Thames, and on the trial the representatives 
of the Metropolitan Asylums district and the officials present 
expressed themselves highly gratified with the results. 
It will be seen that the vessel is divided into six water- 
tight compartments. The forward one is a chain locker, 
the next is arranged for the accommodation of the crew. 
The compartment forward of the machinery is the largest, and 
is the hospital. It is divided by a fore and aft bulkhead, one 
portion being for males, and the other for females, and each is pro- 
vided with separate entrances from the deck, although for the 
accommodation of the doctors and nurses a communication door 
between the male and female portions has been fitted in the fore 
and aft bulkhead. These hospitals are heated with steam pipes 
from the main boiler, and are fitted with Downton’s water-closets. 
Iron framed bed berths and dispensing cupboardsand other neces- 
sary fittings required by the physicians and nurses are provided. 
The next is the machinery compartment. The compartment 
aft of the machinery is fitted up as a saloon for the convalescent 
patients, and is heated with steam, and on each side of the entrance 
staircase, cabins for the captain and engineer are constructed, 
and fitted up in the usual way. The after compartment is a 
store room for ships’ ropes, life buoys, and fenders. 


ELECTRIC LIGHTING IN BRIXTON. 


Brixton is a populous suburb of London, and for some time 
past the enterprising shopkeepers near the railway station have 
resorted to electric lighting on a considerable scale. The first 
installation was carried out by the mh Main Company with 
wa Main lamps, seven or eight of which were put up. The 

etropolitan Brush Company followed, and a considerable 
number of Brush lamps were used both outside and inside shops. 
The lights were, however, found to be too noisy and unsteady, 
and the shopkeepers rejected them after a prolonged trial, and 
they were removed. ; 

At this juncture Mr. Clarke, a jeweller in Brixton, came for- 
ward, took the plant of the Brush Company off its hands, and 
started lighting on the same wires. He has been so eminently 
successful, and the system he has adopted is so promising, that 
it deserves some notice, 

We have often said that if arc lighting could be improved it 
would constitute an admirable indoor light. Mr. Clarke has 
apparently solved the problem, and he has now at Brixton forty- 
two arc lamps, which give a perfectly mellow, steady, and noise- 
less light. In order to understand how this end is secured 
it is necessary to explain one or two things about are lighting 
which are very far from being generally known even by electri- 
cians; at least, if they are known, they are not put in practice. 

Hitherto every effort has been made to get the maximum 
amount of light out of arc lamps, This is a complete mistake, 
and has led to more disappointment than perhaps anything else. 
Comparatively small carbons have been used, and large quanti- 
ties of electricity have been sent through them, The result is 


that the carbons are torn to pieces, 
rated is intense, and the carbons cannot be burned without noise 
and flickering. The danger of burning up the high resistance 


so to speak, the heat gene- 


shunts is also greatly increased. The small size of the carbon 
gives a small crater, and the surface from which the light is 
given off is also small, although the light is very intense. 
Roughly speaking, the light given is about 200 candles per mili- 
metre of diameterof carbon. Thus 10 mils. will give 2000 candles, 
13 mils, 3000 candles, This is only a very crude approximate rule, 
however. Now Mr. Clarke has gone on a different principle. 


Fic.t 


lighting is admirably done. We may cite one comparatively 
small shop in which there are three of these lamps in a row. 
The whole shop is bathed in light without any black shadows. 
The entrance hall of Mr. Clarke’s private house is lighted by a 
single lamp. The illumination is such as would be produced by 
very powerful moderator lamps. There is no unpleasant glare 
whatever. As compared with this lighting incandescent lamps 
are nowhere, bearing the difference in cost of power consumed in 
d. 


mind. 
The lamp with which this result is produced is Clarke and 


Fic.2 


CLARKE AND BOWMAN’S ARC LAMP. 


He uses large carbons, the ‘smallest possible quantity of elec- 
tricity, and a high electro-motive force. We estimate his lamps 
with 13 mil. carbons to give about 600 candles, They work with 
about 45 volts and 6 or 7 amperes, and on ="36 horse- 
power. The carbons under these conditions burn very slowly ; 
there is a large and perfect crater formed ; the length of the arc 
is about yyin. The light is very mellow, and the surface from 
which it is given off very large. It is almost ible to look at 
the are without coloured glass without much inconvenience, and 
the heat given out is very small, Under these conditions the 


Bowman’s patent. It bears about the same relation to ordinary 
arc lamps that a fine chronometer does to a cheap Geneva watch. 
In fact, it is a delicate mathematical instrument, with three high 
resistance—750 ohms-—coils, two solenoids, and two contact- 
makers. It is very handsome, beautifully made, and very ex- 
pensive. It can, if so set, feed the top carbon down continually, 
but in practice that is not found desirable. We annex engravings 
of the lamp, and an extract from Messrs. Clarke and Bowman's 
specification, but the following explanation of the action of the 
lamp will suffice to make its action intelligible to any electrician. 

The are is struck by the passage of the main current through 
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two solenoids in the base of the lamp, which draw down the 
lower carbon-holder against the force of a coiled spring. The top 
carbon-holder is held up by a friction spring, and only descends 
when urged downwards by an armature on which is mounted a 
elutchring. This armature is acted on by a high resistance electro- 
magnet D, Figs. 1 and 2, and is fitted with a platinum make-and- 
break, so that when a current traverses the magnet the armature 
and clutch ring vibrate up and down, and lets the top carbon- 
holder down to restore the are. The range of motion is so small 
and the vibrations so rapid that the eye can scarcely detect them. 
This requires extremely nice adjustment, which is effected by a 
screw. It is found that it will not do to let the shunt current into 
the electro feed magnet at once, so another electro-magnet, also 
of high resistance, is provided. Near the pole of this is suspended 
a small pendulous armature K kept away from the magnet by a 
spring. When the shunt current becomes sufficiently powerful 
the pendulous armature is attracted, and, making a contact, 
shunts a portion of the main current into the feed magnet, 
which then operates as we have said. 

The extract from the specification runs as follows :— 

“In this lamp the descent of the upper carbon holder is regu- 
lated by means of the following mechanism: Pivotted to the 
metal frame, which is in connection with the positive current, is 
a lever, the short end of which is connected to a suitable brake 
adapted to fit against and retain in position the upper carbon 
holder when pressed against it. The long end of this brake 
lever is arranged to be moved by an electro-magnet excited by a 
small branch current from the main circuit, but in order to pre- 
vent the long end of the lever being moved or vibrated too 
quickly, which would prevent the descent of the carbon holder 
in an efficient and easy manner, to the long arm a flexible arma- 
ture is used, and this flexible armature is so constructed that it 
will be drawn towards the electro-magnet sometime before it 
exerts sufficient pull on the lever to remove the brake and allow 
the carbon holder to fall. Moreover it will retard the release of 
the lever arm, and consequently allow a perceptible feed to take 
place, before the brake is able to press again upon the holder 
and check its descent. Fitted to the other side of the long arm 
of the lever is a small platinum spring adapted, when the are is 
of its normal length, to make contact with an adjustable screw. 
This arrangement ensures a slight rubbing action between the 
contact surfaces, which tends to preserve the brightness and good 
contact of the parts. A light spiral spring of adjustable tension 
is also connected with the long arm of the brake lever, and may 
be so adjusted as to put on the brake when the flexible armature 
has been completely released from the electro-magnet, and to 
offer a proper degree 
Fig. 1 is a sectional elevation of a lamp, and Fig. 2 is a view 
on the opposite side, Fig. 3 is a front view. An electro-magnet 
J attracts a pendulum armature K, which when attracted to 
the vertical position makes contact at L and directs the current 
tothe magnet D through the opposite contacts F! and X, which 
latter releases the brake B and effects the feed of the carbon.” 
Fig. 3 shows the arrangement for pulling down the lower carbon 
to strike the arc. 

Current is supplied by a 40-light 2000 volt Brush machine, 
driven by a 25-horse semi-portable overhead engine by Marshall. 
The lamp is the most perfect arc lamp we have yet seen, as 
far as a light producer is concerned, but it appears to us to be 
too delicate for heavy work. It must be regarded as part of a 
system, and we can assure all those who are interested in electric 
lighting that it will repay them to visit Brixton, and see what 
private enterprise can accomplish. 


160-QUARTERS BREWERY AT TADCASTER, 
NEAR YORK. 

Tue several illustrations which we give on page 34, re- 
present a new brewery nearly completed for Mr. Smith, at Tad- 
easter, near York. The work is being carried out from the 
designs and under the superintendence of Messrs. Scamell and 
Colyer, Westminster. 

The present brewery, of much smaller capacity, was esta- 
blished in 1758, and prior even to that, a still smaller brewery 
existed there. Water, in unlimited quantity, and of perfect 
quality for brewing purposes, is obtained from the wells of the 
brewery, andis similar in every respect, we are told, to the Burton 
water. The trade of this brewery has of late years so rapidly 
developed as to necessitate the erection of a new site of the pre- 
sent extensive concern. The buildings, as shown in the drawing, 
form a very handsome structure, and are built in Yorkshire 
stone from the local quarries belonging to Mr. Smith. The 
front of the building is in coursed stone, pitched faced, the 
plinths, strings, and cornices in tooled and rubbed stone. The 
labels over the windows are moulded, and the panels in the 
wall of the tun room, &c., of the same stone, tooled and 
moulded at the edges. The interior faces of the walls are in 
hard-pressed bricks, to ensure a smooth and clean face. 

The brewery department is a lofty and imposing building. 
The window sashes of this part, and wherever ventilation is 
necessary, are of the louvre kind, hung on pivots, and worked 
by special gear. All the apparatus, including the floors and 
stages, are supported by iron columns and girders; the floors, 
stages, and staircases are also iron, At the top of the brewery 
a large glazed lantern is provided, fitted with swing sashes, 
which is roofed in with slate, and surmounted by an ornamental 
iron cresting. The roof, framed in iron, is close boarded, and 
covered with slates. The roof over the coolers is also of iron, 
boarded and slated, with long open louvre lanterns, to carry off 
the steam and vapour. The brewer's room is placed on the 
mash tun floor, with an oriel window to command the yard of 
the brewery. The tun room is of large dimensions, 88ft. by 
154ft. The stone fermenting tuns and slate yeast backs are 
carried on wrought iron girders and columns, The roof has a 
double span. The truzses are of iron, close boarded, covered 
with slates plastered in the under side of the rafters. A long 
glazed lantern runs down the centre of each span of the roof, 
and is fitted with swing sashes operated by simultaneous 
opening gear. The walls of the tun room are faced internally 
with white glazed bricks, thus ensuring perfect cleanliness. 
The racking room floor is in Dennett's patent arching, and the 
cellars are laid in Claridge’s patent Seyssell asphalte. 

The boiler and copper-house is a separate building, and is 
covered with an iron truss roof in two spans, close boarded and 
slated. The floor of the boiler-house and the ground floor of 
the brewery are paved with Stewart's patent granolithic concrete. 
The cooperage and drying sheds are of large size. The roofsare 
in iron, covered with slates, supported at the centre upon cast 
iron columns and girders. A separate steam boiler is provided 
in the cooperage, and the floors are laid in granolithic concrete. 
A large rain-water tank is sunk in the ground, capable of hold- 
ing 73,000 gallons; this is constructed in conerete walling, and 
arched over with the same materials. The stables and cart 
a which * extensive, are placed some distance away from 

rewery. Very large cellarage is providsd, and iron doors 
sbut off each section of the brewery building, forming a protec- 


of resistance to such electro-magnet. | brewery. 


water is passed through 


tion in case of fire. The racking floor and general ground floor 
line are placed at about the level of the drays and carts, to 
enable the “beer to be’ rolled in direct from the floor without 
labour. The shaft for the boilers and coppers is a handsome 
structure, 150ft. high, and 15ft. wide at the base; it is built in 
stone, with tooled and rubbed plinth, cornice, and cap, and is 
lined the whole height with firebricks. 

The stores for hops and malt, together with the offices, form 
a separate block of buildings; they are likewise in York stone, 
and are of handsome elevation, the mouldings, string courses, 
and labels of windows being in rubbed stone, The arrangement 
of the offices comprises an order office, cashiers’, ledger clerks’, 
and private offices for the principals; in addition to which are 
dwelling rooms for the manager over the offices. The internal 
fittings will be of a very elaborate kind. A bridge gives 
connection between the stores, offices, and the brewery. Under 
the offices cellars are provided for spirits, the floors being on 
Dennett's patent principle. There are two entrance gateways 
and two exits to the brewery and yard. The yard will be paved 
with Stuart’s granolithic paving. Electric bells are fitted 
throughout the offices and brewery. Telephones are also 
provided, giving communication from the offices and brewers’ 
room to all parts of the brewery. The offices are ventilated with 
Tobin's patent ventilators, A separate entrance is provided to an 
extensive cooperage yard for returned empty casks. The carts and 
drays enter at one gate in front, and pass out at the end gate of the 
brewery yard. A siding would have been constructed from the 
railway, about half a mile distant, but owing to some of the 
land belonging to adjoining owners, this could not be done. 
The delivery of the beer from the brewery to the railway sta- 
tion, and the conveyance of the returned empty casks, are 
effected in large trucks drawn by traction engines, forty tons 
being easily drawn at one time. The maltings are near the 
brewery, but extensive new premises for this purpose are about 
to be erected, as those existing, although of large capacity, 
are not equal to the requirements of the new brewery. The 
brewing plant is laid out upon the Yorkshire system ; it consists 
of cast iron cold liquor, wrought iron hot liquor washing backs, 
and two copper hot liquor backs for the brewery water. The 
hot liquor backs are heated with steam coils. The two mash 
tuns are of cast iron, fitted with internal mashing machines, 
and an external Steel’s mashing machine of copper, with gun- 
metal rakes. The mash tuns have —_ covers, worked by 
chains and counter-balance weights. The grains are let out of 
the bottoms of the tuns through a valve, and are carried away by 
an endless band and gear to the grain tank outside the 
. A measurer is attached to the top of the tank 
for measuring the grains into the carts. The underback is of 
copper, and is heated by a steam coil. The malt is raised to the 
stores and malt hoppers by a steam hoist. 

In the large detached stores a separate hoist is employed. The 
mill-room is off from the malt stores, and there are two 
sets of malt rolls placed in the first floor, each capable of grind- 
ing 20 qrs. per hour. The grist is taken up by an iron elevator. 
The grist case is in wrought iron, and divided in the centre. 
Weighing machines—Simon’s patent—are fixed between the 
malt hopper and the screens. The coppers have open tops, and 
are heated by fire; they are placed in a separate house, to keep 
the brewery free from steam and The hop backs are 
also in the same house; they are made of copper, with gun-metal 
false bottoms. The spent hops are raised from the hop backs by 
steam power to the coppers to be re-boiled. 

Two hydraulic hop presses are fixed near the backs, worked 
by steam power. In the copper house are two boilers, each 
equal to 40-horse power. These are fitted with every modern 
appliance for safety, and are covered with Leroy’s patent non- 
conducting composition, with which material all the steam 
pipes are coated. Two sets of gun-metal wort pumps are placed 
near the hop back. The coolers, which are placed in a separate 
building over the malt stores, are made of copper plates, the 
stage and flooring round them being of iron. There are four of 
Lawrence's patent refrigerators, each capable of cooling forty 
barrels of beer per hour; they are provided with gun-metal wort 
receivers. The stage round the refrigerators is of iron. The 
fermenting tuns are on the Yorkshire system, some being of 
stone and some of slate. They are close-top tuns, with outer 
water jackets, each containing twenty-five barrels. Each tun is 
fitted with a gun-metal pump and driving gear, for the purpose 
of rousing the beer to promote energetic fermentation. The 
pumps are worked by rocker arms, and the machinery is driven 
by a separate steam engine. Each pump can be dise: , and 
any line of driving shaft can be thrown out of gear when 
required, The engine is fitted with an indicator to enable the 
brewer to check the men, especially in nightwork, the indicator 
showing him the time the pumps have been at work, and the 
speed. 

The yeast is skimmed off by hand into copper funnels, and is 
let down into slate batches, which are forty-eight in number; 
they are placed on an intermediate open stage. Each batch has 
a copper attemperator. The yeast is collected from the backs 
and taken to large slate receivers. These are also fitted with 
attemperators. The tun room is heated by hot water apparatus 
to give perfect control over the tem: of the room in cold 
weather. The yeast presses—Johnson’s, of Stratford, patent 
hydraulic presses—are worked by their own engines, and are 
placed close to the yeast receivers upon the racking room floor 
in an enclosed part. There are two racking backs of slate fitted 
with attemperators for hot and cold liquor, and with Smith’s 
patent racking cocks. The casks when filled are lowered to the 
cellar by self-acting machinery, and the full casks are raised by 
an endless chain cask lift, driven by a separate steam engine. 
The water, rising in each of the wells to 25ft. of the surface, 
is pumped up into the liquor backs by separate direct-acting 
steam pumps provided by Messrs. Thornewill and Warham, 
of Burton-on-Trent. ae can also be used as a fire- 
engine, and is fitted with the necessary pipes, &c., for 
immediate use in case of emergency. The large engin 
16-horse power horizontal engine worked expansively—drives 
the mashing machines, wort pumps, hydraulic press pumps, 
and malt rolls. The rest of the machinery is driven by 
separate engines attached to the particular machines, steam 
pipes being carried to any part of the brewery where engine 

wer is required. The various lines of steam pipes can 

shut off by valves when not in use. By this system—intro- 
duced by the designers, Messrs, Scamell and Colyer, many years 
ago—the wear and tear of the machinery is much reduced, as 
each machine only is worked when wanted, instead of having to 
start the large engine and all the shafting. There are eight 
separate engines in the brewery. The pipe connections are of a 
somewhat extensive kind, especially in the fermenting tun room 
department; liquor mains are provided for attemperating 
purposes, and connected to each tun. The waste refrigerator 
water is run away into a tank in the scalding shed and used for 
cask washing. e boilers are fed with rain water, by which a 
large saving is effected in pumping, added to which boilers, 


being less liable to incrustation, last much longer, The feed 
a heater, and the boilers are supplied by 
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a steam pump, an injector being provided in case of any break 
down ; the pipes are arranged to work either with the pump or 
injector, 

The cooperage and scalding sheds are situated on the opposite 
side of a large yard, a separate steam boiler being provided to 
supply steam to the steam coils and cask washers, A cold 
liquor back of cast iron is provided to receive the refrigerator 
waste. This back commands a wrought iron hot liquor back, 
the water being heated by a steam a Six of H. Pontifex and 
Son's patent cask washers are fixed ; and as the casks are drained 
after washing, they are removed to the drying sheds, where they 
are stacked until required. The cooperage is fitted for six 
coopers, with the necessary blocks, firing place, &c. The cask 
are examined by the head cooper as they come into the yard, and 
if found to require any repairs, are kept in the shop ; if not, they 
are into the washing sheds, 

The construction, arrangement, and fittings of this brewery 
entitle it to rank as one of the largest and most complete 
breweries in Yorkshire. Its capacity is 160 quarters, 

The contractors for the work are :—Building, Messrs, Armitage 
and Hodgson, Leeds; girders and columns, Messrs. Dawson and 
Nunnely, Leeds; the coppers and steam coils, &c., Messrs, 
Ramsden and Sons, London; millwright’s and copper pipe work, 
Messrs. Pontifex and Wood, London; boilers, Messrs. Thorne- 
will and Warham, Burton-on-Trent; slate tuns, by Messrs, Ash- 
ton and Green, London; slate backs, Mr. J. Stirling, London; 
refrigerators, Messrs, Lawrence and Co., London; yeast presses, 
Messrs, Johnson and Co., Stratford; the arching, by Messrs, 
Dennett and Ingle, London; the asphalte floors are laid by 
Claridge’s Seyssell Asphalte Company, London; granolithic 
paving, by Messrs. Stuart and Co,, London, 


HUNGARIAN EXHIBITION, 1885. 


A DocUMENT recently transmitted through the Foreign Office 
that in tion with the Hungarian Exhibition 
to be held at Pesth in 1885, it has been decided to open an 
International Section for the exhibition of motors, working 
machines, tools for artisans, agricultural machines showing 
certain improvements, and patented inventions. An effort is, 
we understand, to be made to attract exhibits from the princi- 
pal manufacturers of machines and tools in Great Britain and 
Ireland. The document sets forth that in consequence of the 
magnitude and rapidity of progress in the sphere of technics and 
communication, a change has taken place in the industrial pro- 
duction of Hungary, similar to that which has been wrought in 
the Northern and Western States of Europe. For the last 
decennium, the greatly improved means of communication, and 
the great increase of international intercourse, have exposed 
Hungary to the competition of the more advanced foreign 
industries ; on the other hand a very important tendency has 
appeared for raising industrial establishments on a very large 
scale, by the more extensive application of the powers of nature, 
and a more extensive employment of the principle of division of 
labour, which tendency is thrusting the smalleremployers rapidly 
into the background. With regard to the wholesale production of 
cheap manufactured not only is it a pressing necessity, 
but perhaps the most important problem of the political 
economy of our times, to find ways and means of saving the 
smaller industries from certain extinction, to preserve and 
advance the material welfare of craftsmen, by enabling them to 
fill up the place in the circle of industrial productions, which 
the large manufacturing establishments, wanting in individual 
character, and bent on only wholesale production, are unable to 
occupy. In order to solve this highly important question of 
political economy it is essentially requisite to put into the hands 
of intelligent and assiduous craftsmen such motors or perfected 
working machines and tools as are at the disposition of the 
wholesale producer, or that the methods and implements used 
by the wholesale producer may be as modified as to be used by 
handicraftsmen, and put into motion as easily and cheaply as by 
the wholesale manufacturer. Should this succeed, then the re- 
generation of the humbler trades is to be hoped for, and that 
they may be able to existeven side by side with the powerful 
wholesale manufacturer; since innumerable and important 
branches of industrial production exists which.can only be cul- 
tivated by individual hand power and must always remain in 
the hands of mechanics, These general points, as stated in 
the original, have induced the General Commission to organise 
a special exhibition of machines and tools for mechanics in 
the precincts of the General National Exhibition at Budapest. 
It is intended to bring before the public all such machines in 
motion, in order that the public may judge for themselves and 
be convinced of their advantage. Hungary, notwithstanding her 
industrial advancement, still remains an agricultural country. 
Consequently, the production of agricultural machines forms the 
most important branch of her machine industry. There is no 
doubt this branch of industry has iately made very satisfactory 
and noteworthy strides, and the Exhibition will, consequently, 
give a complete picture of the result. But it is considered also 
desirable that an opportunity should be offered to foreign manu- 
facturers to bring such icultural machines of their own 
making to the Exhibition which can show some important 
ameliorations or innovations, By admitting such machines to 
the Exhibition, the Commissioners expect to render an import- 
ant service, not only to the country itself, but also to the manu- 
facturers concerned, as well as to industry in general. 


manufactures is shown by the fact that, whereas in 1879 the steel 
built vessels on the Clyde amounted to he tons, in 1882 
they reached 108,254 tons, and this year ,651 tons, out of a 
total of 420,000 tons. 

ELECTRICAL ENGINEERING.—In pursuance of the excellent 
scheme for the technical education of students instituted by the 
iety of ineers, Mr. John OC. Fell, M.I.M.E., delivered the 
first of a course of lectures on the subject of electrical engineering 
on January 7th, in the reading-room of the Society of Engineers, 
Victoria-street, Westminster, Mr. ‘Thos. H. Hovenden, member of 
council, in the chair. Mr. Fell dealt with his subject from a 
practical point of view, endeavouring to give his hearers broad 

‘orce. ing magnetism, he it especial, i 
practical difficulties of obtaining and working 
retain high coercitive force—that is, to beca 


magn 

and Amptre’s rule for the development 
spirally twisted wire was clearly explained. e lecturer then 
entered into the conditions of statical charge and discharge, and 
the heating and destructive character of the sparking discharge so 
obtained. This was well illustrated by a novel appliance for 
utilising this spark of discharge to ignite me jets as applied to 
domestic purposes, and the lecturer concluded by explaining its 
nay tee to many other analogous purposes, such as ignition 
for blasting charges, 


= 
| 
| 
| 
manent magnetisation. The practical methods of producing high | 
degrees of magnetisation were also referred to, and much useful 
practical information thus - The analogy between per- 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


WATER WHEELS, 


Sir,—When we consider the time that has been spent and 
thought expended on the steam engine, it does not surprise us 
to see the clumsy, wasteful, and necessarily expensive engine used by 
our fathers developed into the effective and economical motor of the 
present day.. These facts bring home to our minds the neglect 
which other sources of power, through being less attractive, seem 
to have experienced, The steam engine derives its power from the 
expensively-worked coal-mine, which acts the part of a store-house 
for the sun’s antediluvian heat; and can it be possible that this is 
the most economical means of obtaining power in localities where 
water, which has been raised by the attraction of the moon or heat 
of the sun, is flowing from a high level to a low one? It is only 
rational to conclude that, had the means of converting the potential 
energy of water into cffective work been studied to the same 
extent, and by men of the same stamp as those to whom the steam 
engine owes its success, we should have first cost and the room 
taken up by water engines far less than at present, and find manufac- 
turers giving more thought to the position of their works, and 
steam would be used where a fall of water was not attainable. 
Certainly, tidal power does not seem to be a thing of the present 
for England, where land is comparatively dear and coal 
cheap; but could not some of our valleys be cheaply converted 
into reservoirs of force, after the manner adopted by Mr. Thomp- 
son for supplying G k with d tic water and mill power, 
turning to account the water caught on the surrounding hills, 
which before ran wastefully to the sea? 

In some of our colonies, where coal is £3 and more per ton and 
land cheap, the tidal energy might be utilised far more economi- 
cally than coal, This might be done by taking advantage of an 
estuary, or making a dam of sufficient size to hold the requisite 
water, to be filled by the rising tide, and another small one with 
sluice gates, for the wheel tail-water to discharge into whilst the 
tide was rising; the gates to open emtemuslioniy when the tide 
level was below the wheel-race. By this means nearly the full 
head of water might be utilise¢, and the wheel be a fixture—a 
great consideration. The writer has seen the tidal rise utilised 
very simply, but rather wastefully, by supporting a wheel between 
two barges braced together, es the ac plant of machinery, 
being anchored fore and aft. The stream carried the floats round, 
the machinery being arranged to allow the wheel to turn effec- 
tively both ways to suit the current. Generally the machinery 
to be driven cannot be conveniently arranged on a barge, and in 
such cases the wheel’s axle is supported on floats, which rise and fall 
with the tide between two piers, the power being transmitted by an 
endless chain arranged radially from the wheel to the mill, situated 
above water level. In my opinion the most effective plan of 
getting over the difficulty of varying wheel heights would be to 
connect the axle of the wheel by links to the centres of the first 
mill shaft, in such a way that the wheel might rise and fall, its 
own axle describing a circle around the first mill shaft, the axle to 
have a pinion keyed on, which shall gear into the large spur wheel 
on the said shaft. By this means a variation of "Sort. or more 
could be dealt with effectively. To meet the alternate ebb and 
flow of the tide, additional gearing must be used to give the ma- 
chinery continuous motion in the same direction. 

Looking at wheels themselves, we find them to-day much 
the same as they were fifty years ago, and with the exception of 
turbines, come under the heads of ‘‘ overshot,” ‘‘ breast,” and 
‘‘undershot.” These terms have anything but a definite meaning, 
two manufacturers using various terms for the same wheel. The 
generally adapted terminology* is, (1) the ‘‘ overshot” wheel, which 
receives the water at a high level, is moved og! by the weight of 
water, and is only applicable where a great fall is attainable— 
usually small mountain streams. This wheel is by far the most 
economical and efficient, Morin giving its modulus at from ‘70 to 
‘7h. (2) The “breast” arvel which receives the water on 
paddies or floats nearly fitting a sweep, in which they revolve, and 
is thus put in motion, partly 54 the weight of water lodged on and 
between the floats, an partly y the pressure on the floats due to 
the velocity of the water. For these wheels Morin gave a modulus 
of from ‘4 to ‘7; the reason of the great difference will be apparent 
as we proceed. (3) The ‘‘undershot” wheel, that receives the 
water pressure on simple paddles or floats immersed in the current, 
and is acted on by its force only. These wheels are used where 
great volume and little fall is available, the modulus given by 
General Morin being from ‘25 to ‘3. 

From the above it will be readily seen that the kind of wheel 
must depend entirely upon the fall of water obtainable, and the 
size depend on the velocity and quantity of water; quantity of 
water varying with the velocity for a given section of stream. is 
section can be obtained by the ordinary method of finding the 
area of a superfices, by means of perpendiculars, found in this case. 
with the plumb line. Suppose we divide the stream into six equal 
parts, finding the depth at each part, then their sum, divided by 6 
and multiplied by the breadth, will give the area. The velocity 
can be found by throwing a large float, well immersed, into said 
stream, and after it has acquired the velocity of the moving water, 
note the time it takes passing between two points of fixed 
distance apart. If it takes ten seconds to pass 5Oft., then 
the velocity of mid stream will be 5ft. per second. If the 
course is much impeded by weeds, stones, &c., half of this might 
be taken, giving a mean velocity of 2)ft. per second. When the 
sides and bottom of the course are smooth and the friction com- 
paratively little, Glynn gives the formula S— s- 5 as the mean 
velocity of stream, s = velocity of mid stream in feet per second. 
Having ascertained then the velocity of stream area and fall, it 
requires but.a simple calculation to determine the potential power 
of the water, and this multiplied by the modulus for the various 
wheels J above, would show the useful power that could be 
obtained. Mr. Imray gives the formule for finding the horse- 
power of a wheel as follows :—‘‘ Multiply the surface of float—in 
square feet—-three times by the hae | of the stream in feet per 
second, and divide the product by 3°800, the quotient expresses the 
horse-power.” From these two formul the size of wheel floats is 
easily deduced if it be an undershot one: the pressure in pounds 
per square foot on float boards at rest with the stream flowing at a 
- speed is near ual to the square of the velocity in 
eet per second, and this pressure on the boards decreases as 
the square of the velocity of the wheel more nearly approaches 
the square of the velocity of the stream. To obtain the most 
useful effect from the wheel, it will thus be seen that a certain 
ratio, derived from practice, must be followed out; Mr. Imray’s 
and others’ calculations, which agree with Mr. Smeaton’s practice, 
give the velocity of water to that of wheel as 3:1. us the 
circumference of the wheel, whatever the diameter, should move 
at the same speed, viz., one-third that of the water, and the only 
way to effectively increase the power is to extend the surface of 
the floats; a wide float is far more economical, even where 
the stream admits of a deeper, than a deep one, because it 
presents itself to or enters and parts with the water more easily. 
‘Overshot” has become a technical term, conveying a meaning 
only known to those acquainted with the subject; there are not 
many, and, indeed, ought not to be any, overshot wheels, if we are 
to understand the term in its literal sense. To get the theoretical 
amount of force out of the water is impossible, but the nearest 
approach seems to be with a bucket and endless chain, in such a 
manner that the water is effective for its whole height, and all its 
potential energy is thrown into the machine; but this kind of 
motor is seldom employed because of the liability to derangement. 
The most effective wheel at present is the so-called overshot, 
revolving towards the stream, with the water delivered on to it 


* “Water-wheels,” by J. Imray. 


about one-eighth its diameter from the top, thus saving the fall 
on the horizontal part of the wheel, which would do little else 
than increase its friction. Thus the diameters of all overshot 
wheels at present constructed should be about one-eighth greater 
than the attainable fall; thus a 24ft. fall would require a 27ft. 
wheel. It is found that the buckets do not dash the water, and 
retard the wheel if the water falls at a little — velocity than 
the wheel is revolving; but if the difference of the velocity of the 
water and wheel exceed a certain ratio, the water dashes into the 
buckets, causing them to be only partly filled; at the same time 
the impetus given by the dash to the wheel is far less than the 
power lost by the buckets being partially emptied of the weight of 
water. The stream must be just fast enough to fill the buckets 
when the wheel is moving under its maximum load, and the buckets 
must be so proportioned that they may retain the water in them 
till the last moment that its weight on the wheel is effective, and 
yet ~~ themselves as soon as it ceases to be so. Ventilation is 
obtained by making the width of stream flowing over the wheel about 
4in. narrower than the wheel itself; another method es cae by 
Fairbairn, and frequently used, is to make a false back tothe bucket, 
in such a manner as to allow the air to escape to the interior of the 
wheel, The buckets, which play an important part in overshot 
wheels, should be designed with the intention of allowing the water 
to act as long and peyaman J on the wheel as possible. Fairbairn’s 
experience led him to consider the best opening for a bucket to be as 
5:24: i.e., the contents of a bucket being 24 cubic feet, the area of 
opening should be 5 square feet. In wheels using the water a few 
degrees above the horizontal centre he adopted the proportion of 
1:3. With these proportions he assumed the depth of shroudings 
to be three times the width of the agg = or three times the dis- 
tance of lip from back of bucket. . Grier, an old authority, 
gives the horse-power of overshot wheels in the following formulz: 
2} height of fall in ft, x quantity ¢. ft, flowing per min, _ HP. 


Where the fall is not sufficient for an overshot wheel it may be 
found to be enough for a breast wheel, which follows in efficiency. 
With these wheels, as they were constructed fifty years ago, 
it was found advantageous to deliver the water as high up as 
possible, for though they lost the impulse gained from the impetus 
of the stream lower down, yet the height through which the 
water acted is decreased, and the straining force on the wheel 
much more severe. Poncelet’s wheel, however, utilises the 
momentum of water very effectively, and reduces the straining 
force considerably ; but it does not give so good a modulus as the 
igh discharge. 
thematicians have shown, and practical men like Smeaton 
and Fairbairn have proved by experiment that the most effectual 
speed for a breast wheel to run is one-third the velocity of the 
water ; but if the wheel fits the sweep tolerably well, as in Poncelet’s 
wheel, a velocity as high as two-thirds can be obtained practically 
with advantage. When this is the case, the impulse from excess 
of stream velocity over float velocity is much diminished, and the 
rincipal element of power is the load of water contained in the 
aan The largest breast wheel was erected venga ago for 
Messrs. Strutt, of Belper, being 40ft. by 12ft. 6in. . Grier also 
ew the following formula for the horse-power of breast wheels :— 
eight of fallin ft. x quantity of waterinc. ft. flowingpermin. _ yy p 
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Undershot wheels are used where the fall of water is too small for 
any of the more effective kind. The advantage of using a 
undershot wheel is derived from the floats entering the water more 
vertically than they otherwise would ; indeed, some makers adopt 
the plan used on steamers, whose paddles, by means of an excentric 
motion, enter and leave the water vertically. The ——- of 
wheel to that of stream in this class, as in the previous one, follows 
out the proportion of 1:3. Mr. Smeaton, from his numerous 
experiments on undershot wheels, deduces the following facts :— 
- ty) That the virtual or effective head being the same, the effect 
will be nearly as the quantity of water expended. (2) That the 
expense of water being the same, the effect will be nearly as the 
height of the virtual or effective head. (3) That the quantity of 
water expended being the same, the effect is nearly as the square 
of its velocity. (4) The aperture being the same, the effect will be 
nearly as the cube of the er of the water.” He also ascer- 
tained the ratio between the load a wheel would carry at the 
maximum of effect, and what would totally stop it, to be as 4:3; 
when this limit was exceeded, the whole worked irregular and 
intermittedly. 

The results of these experiments help one to understand the 
otherwise perplexing, various performances of wheels, under 
apparently similar conditions. W. P. ABELL, Wh. Schr. 

rby, December 31st. 


ARITHMETICAL CHEMISTRY. 

Sm,—I have but just seen the review of my “ Arithmetical 
Chemistry,” which appeared in your issue of the 7th inst. Iam 
obliged to your reviewer for calling my attention to points that 
escaped my notice when looking over the proofs. I do not under- 
stand the remark: ‘‘On p. 23 we read of Thomas's analyses of 
coals for the South Wales Basin, when they were placed in the 
vacuum of a Sprengel pump.” I think your reviewer must have 
overlooked page 93, or he would have noticed that there could be 
no ambiguity as to what was meant by the word ‘‘ Roscoe.” And, 
as regards his remarks about the exercise from a paper, set by the 
Science and Art Department, as I do not give any answer, I fail 
to see how it can be described as incorrect. C. J. WoopWARD. 

Birmingham and Midland Institute, 

Birmingham, December 31st. 


[Mr. Woodward cuts the sentence on 23 short. Let him 
quote it in full and he will give the title of a journal which did not 
exist, as given in his book, at the date he mentions. We regret 
the very obvious omission ‘‘of gases” before the words ‘‘ from coals.” 
We saw page 93, and maintain that ‘‘ Roscoe” is misleading. The 
work Mr. Woodward refers to is also written by Schorlemmer, and 
the short title ‘‘ Roscoe” for a book should be applied to one of two 
books written by Roscoe. As regards the question by the Sci 
and Art Department, Mr. Woodward says in a footnote, ‘‘ There 
seems to be a mistake in the numbers given,” but he does not give 
the correction.—Ep. E.] 


THE NEW PATENT ACT, 1883, 


S1r,—The pointing out of difficulties that beset inventors under 
the new Act in the columns of the last and former issues of THE 
ENGINEER, is of the greatest benefit to inventors, for it will dispel 
many delusions about the benefits of the new Patent Act, 1883. 
The official notice that no application which bears date prior to the 
1st of January will be accepted by the Patent-office drew from 
Mr. Lloyd Wise a letter published in the Zimes, a strong protest, 
and an —— that a foreign applicant could file an application 
on the 1st of January where it was denied to a home inventor. 
His words are:—A foreign inventor can send—some have already 
done so—a description of his invention to a London agent who can 
make a declaration and application on the 1st of January in his 
own name for a patent for invention communicated from abroad, 
but a London agent cannot do with an invention whose author is 
out of the 

Now if that is so it would be the grossest injustice to home 
inventors that a foreign inventor should be able to do so; and if it 
should happen that both have the same invention—which is 
probable, so many inventions having been kept back—the home 
inventor would have to shelve his invention, whereas the foreign 
inventor would have the full benefit of his invention—the home 
inventor beaten not by any of his faults but the laws of his country. 
Such, however, I cannot conceive to be possible, in which I am 
confirmed by looking over the new Patent Act, 1883, and rules. 
No such preference is thereby given to applicant for inventions 
communicated from abroad. Rule 27 does not say that it does. 
The special form A for application communicated from abroad 


requires the signature of the inventor and declaration as to true, 
&c., before a consul, &c., and not of the agent but the inventor, 
and if the signature is affixed on the 1st of January—the official 
notice requires it—no agent could file an application on the Ist of 
January. In my own case I could not reach London in time to do 
so, but got the application posted the same day—yesterday—and 
am confident that if an application for the same invention was 
_—— accepted I have a good ground on which to upset the 
‘oreign patent for the same invention. 
2, Roseworth-terrace, Gosforth, Cc. L. H. LAMMERS. 
Newecastle-on-Tyne, January 2nd. 


S1r,—Will you permit us through your columns to call the 
attention of those who, like ourselves, are owners of current 
patents granted under the old law, to the extraordinary action of 
the Patent-office authorities in refusing to permit payment of the 
renewal fees by the annual sums stated in the second schedule to the 
new Patent Act, 1883. We have seen a letter written within the past 
few days from the clerk of the Commissioners of Patents stating 
that ‘‘ on a patent dated in 1877 the renewal fee—due this year, 
£100—cannot be replaced by annual instalments.” Now, referri 
to the Act of Poslleanent, section 45, sub-section 3, it is provid 
that “in all other respects—including the amount and time of 
payment of fees—this Act shall extend to all patents granted before 
the commencement of this Act, or on applications then | ow 
in substitution for such enactments as would have applied thereto 
if this Act had not been passed.” Now in the case of which we 
write the term now covered by the £50 renewal fee will expire in 
the present year, 1884, and reading the above, section 45, and the 
second schedule, clause (C), to the Act, it seems perfectly clear that 
for the renewal of this patent granted under the old law the 
Legislature intended to | eeogg: that the patentee may either pay 
before the expiration of this, his seventh year, one sum of 
£100, or at his own option pay the annual fees provided for seventh 
and following years. It will be seen from the schedule that these 
annual fees would amount to a total of £120 for the seven years, so 
that the revenue would be at no loss but rather a gainer by the 
alternative. K. anp 8, 

Dublin, January 2nd. 

S1r,—Under the old law declarations were not required to be 
stamped with the 2s, 6d. duty. According to notice from the 
Patent-office all declarations made before a commissioner to 
administer oaths, &c., must be stamped with the 2s. 6d. stamp, 
and thus the applicant is taxed and put to the trouble of getting 
the declaration stamped. I am not aware that either the old or 
new law made any reference to this 2s. 6d. stamp, and if it was 
right to accept declarations for patents unstamped on December 
3ist, 1883, why should they require a stamp January Ist, 1884, 
when both are made under the Statutory Declarations Act, 1835? 
It saves agents and applicants much loss of time to be able to go 
to a solicitor who is a commissioner to administer oaths, and this 
is to be preferred rather than to have to beg the favour from a 
Justice of the Peace. I found a Justice of the Peace had a place 
of business in a central position, and sent to inquire if he would 
take declarations, and he refused, saying he had received a message 
from the Magistrates’ Court not to take declarations but to send 
them there. This means that agents and applicants must goa 
mile and attend at certain hours at considerable trouble 
and loss of time, and pay fees into the Magistrates’ Court, 
Justices do not want to be troubled with the taking of declara- 
tions. Why should the Patent-office or the law try to compel 
applicants to ask a favour from them? It would be best not to 
require the stamp, or to make it applicable to all declarations ; or 
if a distinction must be made, to tax declarations made before a 
Justice of the Peace and let the other be free. That would give 
satisfaction to both parties, as one would get rid of a duty they do 
not desire and which the other would be glad to — 

Manchester, January 7th. ATENT AGENT, 


RIVET MAKING MACHINERY. 


Sir,—Replying to your correspondent, “F. Y.,” in last week’s 
ENGINEER, there were two rivet making machines just as he 
describes working at Palmer’s Ironworks, Jarrow-on-Tyne, ten 
years ago. They are probably working there; but as I completed 
my pupilage there ten years since, I have lost sight of them. I 
have seen them in other places as well. Epwin J. WHITE, 

Brass and Iron Works, Short-street, Lambeth, Jan. 3rd, 


INTERNATIONAL FISHERIES EXHIBITION.—The Commissioners 
appointed by her Majesty’s Government have, upon the recom- 
mendation of the International Juries, awarded a ‘diploma of 
honour” to Mr. Charles Lever, of Culcheth Hall, wdon, 
Cheshire, for special services rendered by him in connection with 
the lighting of the council-chamber, lecture theatre, picture 
gallery, and dining rooms of the Fisheries Exhibition at South 
K ensington, by means of his Lever arc lamp. 

Coat Gas—WatTEeR GAS—ELEctTric LicHT.—The illuminating 
folks have grown very quarrelsome ; and at present there is a 
triangular fight going on the with the water gas, the coal gas, and 
the electric light advocates as mutual antagonists. It is — 
to read in the gas journals the horrible tales of accidents, and o 
destruction to health, eyesight, and complexion resulting from the 
use of either the rival gas or the electrical system of lighting. 
The prices, too, seem to bother them very ak. The complaint 
made against Edison by the gas makers is, first, that his light 
cost too much, and second, that he charges too little for it. But 
if this complaint is true they ought to possess their souls in 
patience, for he cannot be expected to stand it very long. The 
coal gas representatives having been beaten by water gas in cost, 
attack it as extremely dangerous and the cause of most of the 
accidents by suffocation. This is “‘ important if true,” but it 
must be confessed that the water gas advocates have just as 
pretty tables of figures the other way, and between them all 
these lighting companies manage to leave us as much in the dark 
as ever, There is room for all of them, however, if they will be 
content with moderate profits. It is the charging of too high 
prices that attracts rivals into the field.—Philadelphia Ledger. 

PRINCE S THEATRE.—The new Prince’s Theatre, for Mr. Edgar 
Bruce, now nearly completed in Coventry-street, Haymarket, in 
its construction presents several important features that tend to 
make the structure fireproof. The proscenium wall, separating the 
stage from the auditorium, rises from the basement and is carried 
right up through the roof, and the proscenium opening is entirely 
closed by a hydraulic fireproof curtain, which, under the direction 
of the architect, Mr. C. J. Phipps, F.S.A., has been constructed 
by Messrs. Clark, Bunnett, and Co. This curtain, which is the 
second of its kind in the United Kingdom,.the first being erected 
at the Lyceum Theatre, Edinburgh, under the same architect, 
measures 32ft. Gin. by 26ft. Gin., and is constructed of two screens 
of wrought iron plates jin. thick, forming a double division with 
an air chamber between of Gin. The top portion of the curtain is 
framed or rivetted to double wrought iron girders secured to the 
heads of hydraulic rams, which are fitted with their cylinders on 
each side of the proscenium opening. The supply of water for 
working the hydraulic rams is laid on from tanks placed on the top 
of the building. With an expenditure of only eighty-four gallons 
of water, the curtain, weighing about 74 tons, can be raised or 
lowered in fifty seconds. The movement for working the curtain 
is in the prompter’s box, and the prompter, by simply moving a 
lever, can drop the curtain; thus forming with the proscenium 
wall a solid fireproof division entirely separating the stage from 
the auditorium. On the stage fire hydrants are fitted in connection 
with the New River Company’s mains.. In carrying out these 


works the proprietor has incurred heavy expense, but has con- 


structed as safe a building as can at present be devised, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—.A. Twietmever, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street. 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
in that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be me ype by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
— must be by the and address 
0 writer, necessarily for ication, but as a proof o 
good faith. No notice whatever will be taken of $A a0. 4 
communications, 

J. A. (Bath).—Messrs. Warner and Sons, Cri, London, can su, 

J. 8.—We cannot call to mind any particular article such as you speak of, 
but the subject has been Frequently discvssed in our pages, Perhaps you 
can give us some more precise information as to the date and title. That 
which you supply is too vague. 

J. P. 8.—Your question related to a square belt, the frictional grip of which 
ina V-grooved pulley would be very great and very different to that of a 
flat belt on a flat pulley, and to use which of the size you gave would 
vequire large wheels, Now you ask respecting flat belts in which greater 
allowance must be made for the frictional hold of the belt on the turned 
pulley, The formula you quote has been constructed with this view, For 
further information consult Unwin's ‘* Elements of Machine Design,” or 


** Rules, Tables, and Data,” by D, K, Clark, which is probably in a library | j 


in Barrow, or in possession of some of its engineers. 

L. (Sheffield), —Jt ought to be quite possible to lubricate the steam on its way 
to the hammers; all that you will need is a proper percolator. Apparatus 
of the kind has been repeatedly illustrated in our pages, and is made by a 
great many forms, It isin use in the present day on almost every type of steam 
engine, Should any difficulty turn up about equal distribution—which we 
do not anticipate—then a percolator might be fitted on each branch pipe. 
You will find one type of lubricator illustrated in Tuk ENGineer for 
December 28th, 1883, 

Enowneer.—You do not say in which of your cisterns the rust is found, 
There are two ways in which its presence may be accounted for. In the first 
place, if the iron has been badly galcanised a0 that the water can obtain wecess 
to it, corrosion will set in, and large quantities of rust will be luced by the 
oxidation of small surfaces of iron; in the second place, if the water is soft, 
and doea not throw down much deposit to protect the boiler, a galvanic 
couple will be formed by the zine surface of the cistern and the iron of the 
boiler, the latter will be oxidised, and the rust will then be carried by the hot 
water pipes into the cistern, 


CANADA AS A FIELD FOR EMIGRATION, 
(To the Biitor of the Engineer.) 

S1r,—Would any of the numerous readers of Tae ENcineer furnish me 
with the following particulars? Which part of Canada would give me the 
best opening for one who is used to the routine of office work as a civil 
engineer, can also level and survey? Would it be best to try for a place 
in a town, or as a railway engineer? Would also be glad to be put in 
communication with anyone going out in a similar way. 

IGRANT ENGINEER, 


SUBSCRIPTIONS. 

Tak Enatneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. -- £0 14s, 6d. 
Yearly (including two double numbers) .. +» £1 98, Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission id, 

Cloth cases for binding Tuk Excineer Volume, price 28. 6d. each, 

A complete set of Toe ENGIneer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGinerr weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher, . Thick Paper Copies may be had, if preferred, at 
increased rates, 

Remittance by Poat-office order. — Australia, Belgium, British 
Columbia, British Guiana, Canada, Cape of Good ot ee 
Egypt, France, gon Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 

est Coast o est In Syprus, £1 16s. China, Ja 
India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

«” The charge for Advertisements of four lines and under is three shillings; 
for every two linea afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

other letters to be addressed to the Editor of Tak ENarneer, 163, Strand, 


MEETINGS NEXT WEEK. 


Royal Socrety.—Wednesday, Jan. 16th, at 7 p.m.: 
ing of the Society, when the report of the Council 


CuemicaL Society.—Thursday, Jan. 17th, at 8 p.m.: 
Peroxide and Camphorate of Barium,” by Mr. T. C. Kingzett. ‘On the 
Decomposition of Silver Fulminate by hoe surreal Acid ;” Supple- 
mentary note ‘On Liebig’s Production of Fulminating Silver without 
the Use of Nitric ~ Divers, M.D., and Mr. Mechitada 
ypon) 


Kawakita, M.E. “On itrites,” by Mr. Edward Di M.D. 
Mr. Tamemasa H. 


aga. 
Tne Parkes Museum.—Thursday, Jan. 17th, at 8 p.m.: Lecture by Mr. 
Pridgin Teale, of Leeds, ‘‘ On Economy of Coal in Private Houses.” The 
chair will be taken by Prof. G. M. Humphry, M.D., F.R.S, 
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PUBLIC LANDS AND PUBLIC WORKS IN NEW SOUTH WALES. 


WE have more than once called attention to the manner 
in which engineering contracts are conducted in the 
colonies, and we shall never hesitate to point out, when we 
deem it necessary, abuses which affect our countrymen 
abroad. In New South Wales just now there seems to be 


a restless and Ry eyo spirit which is showing itself in 
several ways to t of the . The 
management of affairs does not appear to be in hands, 
or, if there be able managers, they are controlled and hin- 
dered by political influences of a mischievous kind. 
Patronage is not well bestowed, for it is to a large extent 
in the hands of those who use it to their own advantage ; 
the number of public servants under such circumstances 
tends to increase, and is already out of all proportion to the 
an It is not our present intention to discuss the in- 
uences by which the power of mismanagement has been 
gained, although we may on another occasion investigate 
the economical fallacies by which the less intelligent 
majority in the colony is at present beguiled, Where man- 
ood suffrage rules the State, it is a favourite demagogic art 
to promise materialadvan high wages, and the like, to 
the electors as the results of a certain policy, while private 
in and personal disement are the real ends in view. 
ere are no fixed lines in which operations of this sort 
are carried on, In America, which is often held up as an 
example to be avoided, the most notorious cases have been 
in the municipalities, where the taxes have found their 
way with but little circumlocution into the pockets of the 
party leaders. In New South Wales at present mis- 
appropriation of public lands and the diversion of railways 
to benefit private persons appear to be the methods 
adopted ; and they are worse than the simple abstraction 
of public money just referred to, because the latter is 
measurable, and is limited to the amount stolen, while 
the future life of the colony is bound up in its land, 
which has in many cases an enormous potential 
value; and a railway wrongly laid out and constructed 
is a — and almost irremediable injury. The 
land laws of the colony offer, unfortunately, great 
facilities for malpractice ; and when under such adventitious 
circumstances, members of Parliament become, either them- 
selves or by their relatives, land agents, while permanent 
officials — to safeguard the public interests become 
land speculators, the result is not doubtful. Of the mil- 
lions of acres which a few years ago were still available, 
almost all the good plots are appropriated, and are in the 
hands of a very ol number Hi people. The jobbery to 
which we have referred has taken place more or less in all 
the Australian colonies, and bodes ill for the future public 
of the inhabitants when the facts are realised. But 

it is not of agricultural land we would speak here, but of 
what more immediately interests our readers, the vast 
mineral territory, the coal and iron fields which are to make 


of New South Wales the future workshop of the Pacific. | boil 


All the best of these lands is alienated at prices and on 
terms ridiculously inadequate and disastrous to the well- 
being of the State. But misappropriation of the land is 
only the beginning of the evil. Having acquired the 
land, it then becomes n so to lay out the 
railways as to favour these private estates; and the 
scandal becomes glaring when for this purpose lines 
which have been projected by capable engineers in a 
sensible manner, namely, to serve best the public traffic and 
to allow of easy construction, are diverted to routes of an 
exactly opposite character affording the minimum of con- 
venience, costly to construct, and expensive to work. .We 
uote the following from a recent number of the Sydney 
ail :—“ What public but an American ring-cursed public, 
or an apathetic Australian public, would permit a number 
of its repres2ntatives to become the owners at a pepper- 
corn value of vast tracts of its richest coal-lands—lands 
worth in themselves to any company a hundred times, aye, 
a thousand times, the price paid to a supine public for them, 
and then, forsooth, also oe these men in their repre- 
sentative capacity to complete their already most excellent 
bargains by delusory railway projects having for their real 
aim the development, simply and mainly, of those very 
lands and of their owners’ interests.” Sydney and her 
Parliament are in these days of quick communication too 
near us to allow these scandals to remain unnoticed ; and 
we are glad to see that public attention has already been 
called to them on the spot, and that some of the most 
fi t cases have been arrested. 
uch of the evil arises from the anomalous position of 
the technical staff in the colony. The railways are under 
Government control, and engineers as able and trustworthy 
as any in eres are in the public service. There is an 
engineer-in-chief for railways with the consiJerable salary 
of £1800 per annum, under whom all trial surveys are made 
and all new lines constructed. It would be thought reason- 
able that, having such an engineer, he would have the 
authority of his office, and that, in the usual way, there 
would be from the lowest subordinate upwards a chain of 
responsibility devolving finally upon him. But there is 
another official, the Commissioner of Railways, with a 
of £1200 per annum, who controls the “existing 
lines,” and who has under him an engineer at £1000 per 


-|annum. Directly a new line is finished, it is turned over 


to this gentleman, who at once proceeds to criticise and 
alter the work just by the engineer-in-chief. And 
as at present there is a feud between the two 8 capa ag 
the proceedings are as might be expected under such a 
system of an aggravating kind, and rather costly to the 
public. For instance, bridges and roofs which have been 
made in England, inspected and here by engineers of 
thehighest eminence, dulyaccepted by the engineer-in-chief 
and paid for by the colony,are reported against bythe minor 
official, and pronounced unsafe. Unfortunately, the desire 
of the protectionist partyto manufacture iy tore in the 
colony has found expression not in effective ———- to 
this end, which would be perfectly legitimate, though per- 
haps economically unwise, but in a wretched jealousy of 
everything done in this country for the public service of 
the colony; and this feeling fits in well with the feud between 
the departments just referred to. To criticise adversely 
what been imported seems just now to be popular 
and praiseworthy. So accordingly the engineer of existing 
lines, aided by subordinates who have for various reasons 
left the department of the engineer-in-chief, find it a con- 
genial task to criticise and condemn what has papel ase 
and accepted by the responsible authorities in the colony as 
well as in England, 


Surely the better opinion in Australia will reject a 
policy so mean and ignoble. The public always suffers in 
a& case, as is pas air by the wretched condition into 
which railway affairs have been allowed to fall in Victoria. 
There the evils arising from divided authority and corrupt 
eengenet have become unendurable, and public resent- 
ment has at last found expression. Mr. Speight, one of the 
best railway men in this country, and till recently assistant 
neral manager of the Midland Railway, has just left 
England to take up the position of Chief Commissioner 
of Railways—not, we hope, to occupy the anomalous 
position of the similar office in Sydney, but presumably, 
with full authority to put matters right. We shall watch 
his progress with much interest, and appreciate fully any 
success he may achieve amidst the political strife and 
jobbery with which he will have to struggle. Some such 
eroic remedy seems wanting in the colony of New South 
Wales. We wish not to be misunderstood. The day is 
past when the mother country would attempt or desire to 
dictate to the colonies, whose contentment, if not always 
their prosperity, is bound up in the self-government which 
has been so lavishly granted there. But the colonies are 
not yet independent of home opinion, for the strong 
reason that they seek development by means of British 
capital; and good credit is the very life-blood of the 
borrower. Even as we write new loans are being negoti- 
ated in London, and investors will be the less inclined to 
accept low interest if they think their money is to be 
misapplied. The land which would have afforded so rich 
and increasing a revenue is already alienated, and if the 
railways are also to be ill-arranged and made unremuner- 
ative, the income out of which the fundholders are to be 
paid will be still further diminished. We write in the 
public interest, and also in that of engineers, who, as 
members of an honourable profession, must neither be 
made the instruments of jobbery, nor subjected to insult 
if they do their duty. 


BOARD OF TRADE RULES FOR THE STRENGTH OF MARINE 
BOILERS, 


Ir will be remembered that at the last session of the 
Institution of Naval Architects a paper was read by Mr. 
Milton, one of the members, on “The Influence of the 
Board of Trade Rules for boilers upon the Commercial 
Marine.” In this paper it was stated that the Board of 
Trade Rules for ine Boilers as then enforced, not only 
were not based upon sound principles, but that they were 
exceedingly oppressive in their action, compelling marine 
ilers in passenger steamers to be worked at pressures 
much lower than experience had proved to be abundantly 
safe, and thus preventing steamship owners from taking 
advantage of the ter economy of which higher pressures 
would admit; and it was further stated that the rules 
actually prohibited further improvements in marine 
engineering because the thickness of boiler plates 
they demanded for high pressures were altogether too 
great to admit of their being properly worked. It was 
stated in the paper that pests of vessels not engaged in 
trades requiring them to conform to the Board of Trade 
Rules, have been running safely for years with boilers worked 
at pressures far beyond those which the Board of Trade Rules 
would permit. The President of the Institution took the mat- 
ter upverystrongly,and the Council have been incorrespon- 
dence with the Board witha viewof having the Rules modi- 
fied. One of the results of the pressure thus brought to bear 
upon the is seen in the issuing of a remarkable 
decument of fifty-seven pages, foolscap size, containing the 
observations of Mr. T. W. Traill, the head of the Consulta- 
tive Branch of the Marine Department of the Board of Trade, 
upon the Board of Trade Rules and Lloyd’s Rules for 
boilers, and also upon the paper read by Mr. Milton. This 
document bears date the 27th June, 1883; but it appears 
from the printer’s marks at the foot of the first page that 
it was not printed until November. Apparently the Board 
required the long interval between these dates in order to 
make up their minds as to the advisability of allowing the 
document to see the light of day ; and after careful perusal 
of its contents, we think that they were very ill-advised 
not to have indefinitely delayed its issue, as its dissemina- 
tion amongst practical engineers cannot fail to lower what- 
ever prestige the Board’s Rules for boilers have up to the 
present enjoyed. It appears to us that the gravest wry 8 
against the Board’s Rules in Mr. Milton’s paper is that the 
Rules insist upon a less pressure being carried in all cases 
than could safely be allowed, as proved by the fact that 
hundreds of vessels have been running for years with 
boilers worked at much higher pressures than would 
be allowed by the Board of Trade. Mr. Traill does not in 
this document attempt to controvert the fact that the boilers 
of these vessels carry high pressures, nor does he state 
that the result has been disastrous in any single case. 
As a matter of fact, boiler explosions and serious boiler 
accidents have been very rare at sea; and when they have 
occurred they have been due to want of care in the manage- 
ment of the boiler, and not to deficiency of strength of 
structure in relation to the ordinary working pressure. 
The omission of any reference to this point | to the 
conclusion that the charge was well-grounded, and that the 
Rules as they now exist require to be very considerably 
modified. This is further shown most conclusively in the 
document itself. In Part I. Mr. Traill is at great pains to 
show that previously to 1872, when the Board first 
insisted upon their Rules being adhered to, the prac- 
tice of the makers of marine boilers was to assume 
that the ee of double rivetted joints was equal to 
seven-tenths of that of the solid plates, however the joints 
were rtioned, while in some cases they actually pos- 
bation pes y three-fifths of the strength for which they were 
credited. The Board of Trade Rules, by pointing out the 
weakness ofsuch joints, no doubt made engineers make their 
boilers stronger, but at the same time the Board did not 
allow them to be worked at pressures increased proportion- 
ately to their increased strength ; yet presumably the ori- 
weak boilers possessed sufficientstrength 
or their purpose, for it is not stated that they in any case 
proved themselves to be weak by bursting. It follows then 
that in these cases the Board’s Rules, by the showing of 


Tue Institution or Civit Encinerrs.—Tuesday, Jan. 15th, at 8 p.m.: 
Ordinary yr Adjourned discussion upon the paper by Mr. W. H. * 
Preece, F.R.S., M. Inst. C E., ‘On Electrical Conductors.” Thursday, 
Jan. 17th, at 8 p.m.: Special meeting. Third lecture ‘‘On Heat in its 
Mechanical “The Steam Engine,” by Mr. E. A. 
M. Inst. C.E. Friday, Jan. 18th, at 7 p.m.: Students’ are * Ele 
ments of the Pro; tion of Disease,” by Mr. T. 8. Bright, Stud. Inst. C.E. 
w , the election of officers and Council for the ensuing year will 
take ; and the President will deliver his address. 
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their chief surveyor, required the improved boilers to be 
worked at pressures of only three-fifths of those for which 
they would have been safe. Since 1872, the stringency of 
the Rules has been slightly relaxed, but not nearly to so 
great an extent as indicated by the above fi 

The same fact is shown also in this document in the re- 
ference to the boilers of the ss. Ban Righ. The boiler in 
question had worked satisfactorily for six years at a pres- 
sure of 60 Ib. per ey inch, and was then condemned by 
the Board of Trade as being unfit to carry that pressure 
any longer. It was burst by hydraulic pressure after it 
had been taken out of the vessel, and the experiment 
showed that its strength was then as great as it was when 
the boiler was new, for it tore through a rivetted seam which 
had not suffered at all by corrosion during the six years’ 
work. Its six years of work showed that this boiler with an 
ultimate strength of about four times the working pressure 
was perfectly safe ; and the experiment proved also that the 
Board’s action in this matter put the owners of this vessel 
to much unnecessary expense by compelling them to re- 
new the boilers, which not only were perfectly safe, but 
which were as strong when condemned as they were when 
they were originally passed by the Board’s officials. 

Although in this document the main point at issue has 
been lost sight of, yet the criticisms upon some of the 
details of the Board’s Rules have been replied to, and com- 
parisons have been made between these Rules and those of 
Lloyd’s Register, and some curious remarks concerning the 
latter are made. It appears to us that the Board of e 
and Lloyd’s, in framing rules for boilers, should have very 
different objects in view. The Board of Trade is a Govern- 
ment Department entrusted with certain functions for the 
purpose of seeing that due provision is made for safety of 
the vessels and their equipment. Theirsurveyors have, so 
far as the boilers are concerned, only to declare that they 
are safe for a certain working pressure, and that the re- 
quirements of a certain Act of Parliament in regard to the 
safety valves are carried out. The Board’s Rules for 
boilers should, therefore, be such as would permit of the 

atest load consistent with safety being carried by the 
oilers, for the period for which they are passed, this period 
being never more than twelve months ; and Government 
officials are not called upon to take notice of points in the 
construction of the boilers, not at all affecting their strength 
or efficiency forsuchalimited time, but which might perhaps, 
rightly or wrongly, be considered to have some influence 
upon their ultimate durability—say, for instance, as to 
whether they should remain serviceable for eight or for 
twelve years. Lloyd’s surveyors, on the other vb: ats only 
have to certify that the vessels they class, together with the 
machinery, are in safe and efficient condition, but they class 
the vessels for much longer periods than twelve months ; so 
that the question of ultimate durability is one which really 
concerns them. Further, although Lloyd’s at present only 
give one class to machinery, merely certifying to its safety 
and efficiency, it would atany.time be open to them toclassify 
machinery in a similar way to that in which they class the 
hulls of vessels,taking cognisance of many other points than 
mere safety, such, for instance, as design and proportion in- 
fluencing ultimate durability, economy of coal consumption, 
and accessibility of parts—all very important points from a 
shipowner’s point of view, but points upon which a 
Government Department cannot posssibly have any ex- 
cuse to meddle. The Board of Trade Rules for boilers, how- 
ever, do contain very many instructions as to different 
pressures which are to be allowed upon boilers, according 
to the particular methods of constructing the circum- 
ferential seams of the shell. Lloyd’s Rules make no dif- 
ference in the pressure allowed to be carried by the boilers 
on account of these seams, as their influence upon the 
strength and safety of the boilers is ni. In the criticism 
on this point of Lloyd’s Rule, Mr. Traill says: “The chief 
cause of the circumferential seams being entirely ignored 
in this rule, is that practically they are not subjected toa 
stress of any importance due to the steam pressure, but 
the utility of that knowledge is nil when we know from 
experience that cylindrical shells are frequently severely 
strained, and that long shells have cracked circumferen- 
tially owing to one or more portions being either hotter 
or colder t the adjacent parts. So much is this the 
case, that there are very few marine boilers not fitted with 
apparatus for promoting uniform temperature that do not 
leak at the bottom, and it is a fact that quite as many 
cylindrical boilers have cracked circumferentially as have 
fractured longitudinally. These circumferential strainings 
and crackings are not very dangerous, and do not cause ex- 
plosions, but they involve detention, as well as considerable 
annoyance and expense to the shipowner in the form of re- 
pairs.” We have here Mr. Traill’s own statement that even 
fracture of a circumferential seam would not result in an 
explosion, and would not be very dangerous. Then, we 
ask, why do the Board Rules attach so much importance to 
these seams ? and since “ they are not subjected to a stress 
of any importance due to the steam pressure,” why is the 
steam pressure made to depend so largely upon the way 
in which these seams are made? If any legislation is 
required to prevent these “circumferential strainings and 
crackings,” it should take the form of a measure to prevent 
“one or more portions being either hotter or colder than 
the adjacent parts.” Further comment on this point would 
be superfiuous. 

The explanation given in the document for the elaborate 
series of coefficients to be used in determining the pressure 
to be allowed upon furnaces, according as the holes in the 
longitudinal seams are drilled or punched, and as the seams 
themselves are lapped or butted, and single or double 
rivetted, is one which is worth repeating here. “The 
object in allowing a higher pressure for drilled furnaces 
than for those punched was to encourage manufacturers to 
do that which would check leakage, and by that means 
not only prolong the life of the boiler, but reduce the work- 
ing expenses and the risks incurred. Furnace tubes are 
generally made of high-class plates, which, by reason of 
their ductility, are better suited to resist the unequal ex- 
pansion and contraction due tothe unequal temperature of 
the various partsof the tubes ; but when holes are punched in 
them, such asthe holesin the longitudinal seams, they harden 


the plate in their vicinity, or at least destroy its ductilityand 
producea strip of hard orunyielding platefrom one end of the 
tube to the other, which in time cracks, usually from the 
holes to the caulking edge, and causes leakage, corrosion, 
and repairs which are troublesome and costly.’ 

In the first place, we would remark that cracks in the 
seams of furnaces are by no means uncommon, but they 
are always produced by the action of the fire upon the laps 
of the plate in the circumferential seams, and as the longi- 
tudinal seams of the furnaces in marine boilers are in- 
variably placed beneath the line of fire-bars, such cracks 
do not occur in them. We would like to know also if “a 
strip of hard or unyielding plate from one end of the tube 
to the other” is such a serious defect as to warrant a great 
reduction of the working pressure being made, why a joint 
made with double butt straps, involving a treble thickness 
of plate along the whole length, should not be considered 
to be very much more cflicient than a welded joint ; yet fur- 
naces made with either of these joints are sienrall to work 
with equal pressures. Further, if a tendency to leak is 
observed with any form of joint, it appearsto us that the 
practical remedy is to stop the leakage, not to reduce the 
pressure, 


THE ROYAL ENGINEERS AND INDIA, 


Aw unforeseen difficulty appears likely to trouble the 
authorities at the Horse Guards with reference to the de- 
mands made by the Indian Government for officers of the 
Royal Engineers. Of course the arbi rules of the 
service, if enforced, suffice to overcome this for the pre- 
sent ; but it is very evident that, if that enforcement is 
long persisted in, it will end in making a distinguished 
regiment, instead of being, as it is at present, the coveted 
service of the scientific branch of the army, one of the most 
unpopular and least to be desired among our youthful 
aspirants for military employment. Hitherto, to receive a 
commission in the Royal Engineers as the reward of attain- 
mentsof a specially high character,and only to be secured by 
the hardest workers and men of exceptional capacity and 
ability, has been considered to be equivalent to being on 
the high road to a distinguished position, if but rarely to 
high military command. Hence that desire to be enrolled 
upon its lists which has secured for its relatively few 
vacancies so many competitors ; but it is not difficult to 
predict that unless some measures of relief are soon deter- 
mined upon, the right of selection between ‘the Artillerv 
and Engineers will lead most of those successful at the 
Woolwich examination to choose the former arm of the 
service, instead of, as has almost invariably been the case 
hitherto, the latter. 


Until very recently it was never known to be neces- 
sary to order engineer officers to India—the list of 
anxious volunteers at the Horse Guards was always full, 
and service in our Indian Empire was looked upon as a 
prize to be courted. There were all sorts of good 
appointments to be secured in that country by officers 
who proved themselves of calibre, and their services 
were eagerly sought for for the Public Works Depart- 
ment. t all this has chan It was evidently 
unjust to the trained civil engineers sent out from Coopers’ 
Hill, or otherwise secured, always to pass them over 
in favour of military men. There was some show of 
justice in such a course as long as students at Woolwich 
could be said to have the monopoly of high 
scientific training, but when that ceased to be the case the 
mere prestige of belonging to the military service could no 
longer weigh. From the cessation of this practice may be 
said to date the commencement of the disinclination of 
officers of the Royal Engineers to serve in India. It is 
but just to them to say that it was not alone the pecuniary 
advantages which weighed with them in their desire for 
civil employ. Every engineer desires practice in his pro- 
fession, and in the Public Works Department of India this 
desire could be fully gratified. But when work is con- 
fined, as it must be now, almost entirely to the routine 
duties of barrack and station charge, life in India becomes 
burdensome in the extreme. There is an entire want of 
interest in such duties, and the mind becomes weary for 
want of the intellectual employment which from long 
habit has become a necessity. 


From the two causes above enumerated therefore has 
arisen that disinclination to Indian service among 
military engineers which has given rise to the difficulty 
now felt in meeting the demand made for them by the 
Indian government. Instead of hundreds of men anxious 
to go out, large sums are now offered by officers whose 
turn it may be to serve to effect an exchange; but even 
this inducement rarely succeeds in obtaining a substitute. 
Only recently we have heard of a requisition being received 
from the Viceroy’s Government for twenty officers, and in 
order to fulfil it men have had to be placed under orders 
for early departure who have been scarcely any time back 
from foreign service. Thus some officers whose misfortune 
it has become to take their turn on the roster will have 
passed, according to present arrangements, no less than 
twelve out of fifteen years of service in tropical stations ; 
and now that the prizes formerly attainable are closed to 
them, such conditions must soon end in depriving this 
eminent branch of the army of the attractions which 
have hitherto been so alluring, for few positions in the 
service could have been considered so lucrative or honour- 
able as that of an engineer officer in the past. No 
blame whatever can be attached to the authorities for the 
individual causesof hardship to which the present difficulties 
have given rise. They have had no alternative but to 
act upon regulations; but it may well be suggested to them 
that if they desire still to secure for the Royal Engi- 
neers the services of the best men, these must 
be accorded privileges which, if not widely exceptional, 
still must exempt them from undue hardship. An engi- 
neer officer in India but rarely has those duties con- 
nected with subordinates which ry d and interest 
other officers. In many cases they have nothing to 


attend to but office routine. and work possessing 
little or no attractions of a scientific character. Taken 
from them the opportunities for lucrative or interesting 


employment, their life in India becomes barren of all 
inducements to submit to it. 

Of course we cannot recommend a recurrence to the 
practice we have often condemned of superseding civil 
engineers by military men. There may be some few 
offices in the scientific departments of the Indian public 
service which it may be desirable to fill by officers of 
military training, but these are so small in number as not te 
weigh m the general question. We understand that by 
recent the emoluments of engineer officers 
serving in India have been considerably reduced, even 
when they are confined to ordinary duty; and if we have 
been correctly informed on this point, the difficulty arising 
from the causes we have already pointed out will become 
enhanced. It is manifest, however, that something must 
be done if the Government considers that the importance 
of the duties of the Royal Engineers demands for that 
regiment the continuance as heretofore of the ser- 
vices of the best men obtainable. What course 
should be pursued we shall not now suggest. We 
can merely call attention to the position, for which it is 
imperative a remedy should be found. Life in India, 
when active service is rare and work of interest absent, 
has few attractions; and the pay of a military man no 
longer represents, in the changed conditions of Indian 
social life of late years, anything beyond a bare maintenance. 
We have even had under our notice lately the fact that no 
qualified officer of the Royal Engineers has been found 
willing to accept a civil appointment of £1200 a year now 
vacant in that country, and which seems to be literally 
going-a-begging. We heartily desire to see some course 
resolved upon which shall stay the growing unpopularity 
of one of our most distinguished services, 


THE ELECTRIC LIGHT IN HOUSES, 


THE powers of the electric light have found a difti- 
culty where this was little expected. The British public 
displayed a good deal of enthusiasm over the electric ligh’ 
in exhibitions and elsewhere; but now that those who are 
prepared to supply the light as a substitute for gas are 
giving would-be consumers their estimates for supplying 
electricity and for fitting up houses with the necessary 
lamps, lamp holders, and wires, it is found that the cost of 
adomestic installation is beginning to damp enthusiasm, 
and to make po question whether they want it in their 
houses after all so very much. To say the least 
the grapes are getting sour. To the uninitiated it may 
seem strange, but it nevertheless appears to be the fact, 
that the “ wiring” of a house worth, say, £150 peryear, costs 
a very considerable sum; and when to this is added the cost 
of even unpretentious fittings, lamps, switches, cutouts, the 
cost is generally enough to make private householders 
think they will rub along with gas. The cost of wirin 

seems to be one of the most deterrent items. The price of 
current has been reduced to a figure which will make the 
lighting of a room cost little more than with gas; but 
though this is done, people stand aghast at what they are 
pews to pay to getthe currentto thelamps, In thedays when 
the price of gas was 12s. per thousand cubic feet, as it was in 
1825, and everyone was provided with oil lamps and orna- 
mental candelabra, the same difficulty turned up, though, 
perhaps, it was more easily got over. The price of gas 
soon came down, and it was so much less trouble than 
the old illuminants, that the expense of gas fittings was 
not quite so greata bar. It has now fora many 
years been customary to fit upnew houses with gaspipes before 
the house is completed or during its construction ; the charge 
being borne by the landlord just as it is for water pipes. 
For these the tenant has, of course, to pay rent, but to this 
he does not object as it is included as a part of the whole 
rent. Moreover, the householders in any district, 
such as that, for instance, to be lighted by the Victoria 
Central Station, are already provided with their gas fittings, 
many of which are of a costly character. These they do 
not care to put aside merely to adopt another, though a 
better, cleaner, and more healthy light. The mere 
wiring, as it has been thought and spoken of, costs 
a prohibitive sum; and electroliers and brackets of 
any pretence to tasteful design cost as much, or more, than 
the well designed ornamental gasalier. Thequestion isoften 
asked, why not utilise the best of the gas fittings of thiskind ? 
The answer by experienced electrical engineers is,“ We have 
done it over and over again, and will not do it any more.” 
However well this is done, it is a makeshift, and those who 
have had it done will not have the gas connections removed. 
The result has in almost all cases been electric light failure 
or trouble after a year or so, because of the makeshift 
character of the electric arrangements, and because the gas 
atmosphere and slight gas ra oe have always ruined the 
wire coverings at p! If householders would have the 
fittings taken down and properly converted into electrical 
fittings, and would have the gas connections removed, 
something satisfactory could be effected ; but even then the 
electrical engineer is not satistied, because he considers that 
hardly any of the gas fittings, whatever their design, are 
appropriate to the electric light; and here again the 
electric companies are in a difficulty at present, forthere are 
hardly any good designs of electric lighting fittings yet to 
be had. They feel that something mers is required for 
the new light, and none are able to show 7 what. 
A few, very few, firms have made a speciality of 
pendants and brackets and so on; but most of them are 
charging a very high price, just as they are at present for 
the more artistic modern gas fittings. The appreciation 
of good design is more may extending amongst pur- 
chasers and would-be purchasers than it is amongst the 
manufacturers, and hence a few people pay the high price 
which the few artistic manufacturers demand, while the 
many are waiting until the manufacturers generally recog- 
nise the fact that many of the best designs could be more 
cheaply carried out than the tawdry things a are still 
making at a comparatively small profit. ere is a 
demand now for good appropriate, e inexpensive, 
designs for electric light pendants and brackets, The 
difficulty of getting these is really felt. ‘The main 
difficulty, however, is with to the wiring. House- 
holders object to pay for wiring a house, and especially 
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a house which is not their own. ‘The landlord will not do 
it. It has been proposed that the electric lighting com- 
panies should do this and charge rental, but as against 
this it is urged that this would increase the cost of lighting 
for supplying a thing the equivalent of which 1s not 
supplied by the companies, ‘The companies stop 
at the meter, and even for this they make a small charge. 
The difficulty would not be so great if the electric light 
consumer would be satisfied to have the whole of the light 
in from one to three places in a room, as is the gas light, 
which reduces the piping to a minimum; but he is not. 
As soon as he entertains the idea of using electricity, he 
wants the _ distributed so as to get the best possible 
effect, and the electrical engineer wants to do the same. 
The householder has also heard that electric lamps 
can be fixed up in cupboards, cellars, and in every 
corner of the house quite easily where he could not safely 
have gaslight, and hence he no sooner thinks of adopting 
the new light than he wants at least twice as many points 
of light as he has been accustomed to, There is a feeling 
that to supply all these lights nothing is required but a 
few wires. All want to have the wires quite out of sight, 
and it is this that runs up the cost. If the wires are run 
along cornices, and so on, the cost is less; but few are satis- 
fied with these. 

We have only touched upon the multitude of small 
difficulties, the weight of which is distressing the 
electric light people who are really doing com- 
mercial domestic lighting, but perhaps enough has 
been said to call attention to the fact that the difficulties 
are nevertheless real. Several things must be done. Con- 
sumers must be taught to be moderate in the extent to 
which they would go in lighting what has not hitherto been 
lighted at all by gas. A compromise must be struck as to 
the use of gas fittings, and as to the mode of wiring. De- 
signers must be employed in devising suitable and not too 
costly fittings of all kinds, At present it is necessary to 
solder the wire connections, and those who have had most 
experience seem to be strongest in insisting upon the 
necessity. More ready means of connection than this must 
be devised. Some of the electricians urge that this costs a 
good deal, as compared with gas pipes in lengths at about 
2d. per foot, with screwed ends and collars allready, or which 
only need to be smothered with white lead to be tight. 
This may be easy, but surely electrical people are not long 
to go about pg mrvey that a system of iron gas pipes can 
be put up in a house so much more readily and cheaply 
than a system of electrical wires. The “mere matters of 
detail” are, as usual, turning out to be the difficulties. 
They are, however, of the order of things which can 
be winked at by many, and we should like to see the 
several chief ampere concerned fully discussed. This 
question of willing appears to have assumed unwarrant- 
able comers and so far as regards new houses it 
should present no difficulties at all. Unfortunately up to 
the present electricians have always been the last to see 
how a trouble of this kind is to be got over. A few hours 
with a bell-hanger might prove useful to not a few of 
them. Soldering is not necessary, but electricians as a 
body do not seem to know how to make a good contact 
without it. Engineers will be happy to teach them. 


MARINE INSURANCE, 


THERE are several new methods of insurance of vessels pro- 
posed in the North of England, which may, when carried out, 
alter considerably the bearings of the question. It has been 
usual hitherto to insure vessels against all risks in a large num- 
ber of clubs or societies, and thus the risk has been spread over 
a very large area. One of the proposals aims at decreasing the 
number of clubs by increasing the amount that they may insure 
upon each vessel; and the advocates of this claim that it will 
secure a more complete supervision of the vessel in case of 


average repairs, Another club is proposed to insure one type | | 


of vessel that is considered to be very safe. A third is about to 
lessen the area of the assurances, by declining to replace certain 
parts of the vessel's outfit that suffer more by wear and tear 
than by actual loss; and there are several other proposals 
which are to be decided upon at the annual meetings 
of the old clubs at the beginning of next month. But 
it is doubtful whether any of these will lessen the 
gross cost of the insurance of the vessel, its cargo, and outfit. 
It is found that over a period of years the total loss of 
vessels does not very materially change, and therefore the cost of 
that part of assurance cannot be much reduced. But there 


is a large outlay, and perhaps the largest, paid for the repairs of | P 


vessels that are not entirely lost. It is known that the cost of 
this is excessive, At present it is not to the interest of the 
owner of the vessel to keep down this cost; when his vessel 
is injured his interest lies in seeing that the repairs 
are as complete and as speedy as possible; and it is evident that 
as these repairs may take place in any part of the world, the 
supervision of the assurers must be limited to some extent. 
Some abuses have grown up, and what is now aimed at is to 
lessen these or to eradicate them as far as possible. But as 
they have been of slow growth and have to some extent become 
incorporated with the system, the work is found to be very 
difficult, and it is only after much experiment that the desired 
end can be attained. Meantime, the variation in the rates of 
premium or the calls that are paid is one of the most remarkable 
features in the case, and it is becoming clear that before any 
Government interference can take place, there is need for an in- 
quiry that would enable a better judgment to be formed as to the 
cause of the fluctuations, and the conditions under which 
marine assurance can be most cheaply and efficiently effected. 


RAILWAY RATES, 

THE opinions held upon the railway freightage question by 
the ironmasters and hardware manufacturers of South Staf- 
fordshire and East Worcestershire have been expressed with no 
uncertain sound at a joint meeting in Wolverhampton of the 
Railway Rates Committee of the Wolverhampton Chamber of 
Commerce, and the Railway Rates Committee of the South 
Staffordshire Ironmasters’ Association. It has been resolved to 
form an association embracing all the trades of the district, 
whose object shall be to report to the Railway Commissioners 
the many cases of hardship to which the companies’ policy gives 
rise; to represent that the companies’ interests would be best 
served by assisting rather than “crushing” the traders and 
manufacturers of the district; and also to aid individual traders 
in dealing with cases of unequal and excessive charges. An 


offer of co-operation from the Associated Operative Ironworkers 
has been accepted, and invitations have been sent for the co- 
operation of the Associations of Miners and Hardware Opera- 
tives. The preliminary meeting of the Association is to be held 
in Birmingham ou the 17th inst., when representatives of divers 
rades are expected from most of the chief South Staffordshire 
towns. The joint secretaries are the secretary of the South 
Staffordshire Ironmasters’ Association, and the secretary of the 
Wolverhampton Chamber of Commerce. A guarantee fund, 
which it is intended shall reach some £20,000 or more, was begun 
at the meeting with offers aggregating £600. It is high time 
that energetic action was taken in the matter, and we are fully 
persuaded that no loss would be inflicted on the railway com- 
panies whose prosperity is inextricably involved with that of the 
districts which they serve. ; 
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Kinematics; a Treatise on the Modification of Motion, as affected 
by the Forms and Modes of Connection of the Moving Parts of 
Machines, By CHartes Wittiam MacCorp, A.M., 8.C.D. 
John Wiley and Sons, New York; Triibner and Co., London. 
1883. 

Tuis is a very valuable book. Nothing has been published 
since Willis’s “ Principles of Mechanism” which is more 
likely to prove useful to those who have much to do with 
the design of gearing. In matter, method, and illustration 
it will found alike excellent. It is to be regretted, 
however, that the author has selected a title which is 
calculated to mislead. Indeed, it is only by attaching a 
very elastic value to the word “Kinematics” that it can 
be made to apply to the book at all. Mr. MacCord is 
apparently aware of this, and he opens his preface by 
stating that “a word of explanation is due to 
the reader in view of the fact that the follow- 
ing pages relate to but a small number of the 
vast array of devices included in the broad term 
“mechanism.” The book is really a treatise on gearing, 
and nothing else, for only incidental reference is made to 
link work. “The endeavour has been made,” says our 
author, “to treat the theory of the subject in a practical 
manner for the benefit of the practical man. That is to 
say, the demonstrations are e as far as possible directly 
dependent upon the diagrams; and the latter, in most 
cases sehieal ten work actually executed upon a large 
scale, are accompanied by explanations which it is hoped 
will enable any ordinarily expert draughtsman to lay out 
the movements with ease and accuracy.” He has been 
wey successful in his endeavour to attain a praiseworthy 
object. 

Questions connected with spur gearingare usually regarded 
under two difterent aspects. PiThe “ practical” man regards 
the production of a good spur wheel and pinion as a com- 
paratively easy matter; and the result is that not one pair 
of wheels out of fifty is nearly perfect. Much of this 
imperfection is the result of ignorance. It is very nearly 
as easy to make a pattern right as wrong when the 
draughtsman and the pattern-maker know how. As a 
rule, however, they do not know how, and all parties are 
well satisfied if the wheels run without making a great 
deal of noise and without cutting each other to pieces in a 
short time; and here we would specially warn those who 
have to deal with gearing that a pair of ill-fitting wheels 
will never get better, in which respect they are unlike 
some other portions of machines. A bearing, for example, 
bad to begin with, may by degrees be got into good con- 
dition; but wheels never improve, they get worse the 
longer they act on each other. There is, perhaps, one 
partial exception to this—a worm wheel and screw. The 
screw will sometimes be found to cut a badly fitting wheel 
into adjustment; but nothing of this kind can _pos- 
sibly take place between two wheels. The teeth will 
polish each other, and so far improvement will take 
lace, but no further. The second point of view 
is that of the mathematician. He knows that the pro- 
blems which gearing present may for the most 

rt be solved, and he can also tell, which is perhaps more 
important, which problems cannot be solved. e have 

heard it ed by men of some experience that it is im- 

ible to make teeth work perfectly on each other—that 
is to say, that no mathematically exact solution applies to 
such a case, let us say, as that presented by a spur fly- 
wheel driving a pinion. This is quite untrue. There are 
improprieties as well as impossibilities in gearing, such as 
resent themselves when we attempt to drive pinions with 
very few teeth; but these are quite exceptional, and not 
only is it true thata very excellent form can be imparted to 
the teeth of any given pair of wheels, but that more forms 
than one may be employed. 

Mr. MacUord’s object is to combine the two plans referred 
to into one, and to show how it is possible to apply the 
mathematical principles on which nccaracy depends with 
prectee. This has often been attempted before, but un- 

ortunately the mathematician has too often made very 
simple matters appear repulsive. When the practical man, 
who wants information finds filled with formule and 
constant references to sines and tangents, he gives up in 

— and goes back to the Bre compass as asolution 

ofallhis difficulties. Now, Mr. MacCord hashappily avoided 

all this, and even the most complex problems, such as those 

connected with lobed wheel gearing, he has handled in such a 

way that it will be the engineer’sown fault if he failstounder- 

stand what our author to say. Asan example of our 
author's style we quote the following passage :—“ Although 
not coming strictly within the scope of this treatise, the 
practical ill effects of using wheels with incorrectly 
shaped teeth are so closely connected with the subject as to 
demand a brief notice. It is to be observed then 
that the noise and the vibratiou which often attend 
the action of toothed ring, especially at high 
mgs are not necessarily identical in origin. It is true 

t the causes which produce noise will also produce 
vibration: but vibration may be produced by other causes, 
and may at least be imagined to occur without noise. To 
explain: sup two wheels of perfect form and finish to 
gear with other, the power and the resistance being 
absolutely uniform; then, whatever the amount of back- 
lash, there would be neither vibration nor noise. Now in 


practice this uniformity of power and resistance seldom or 
never exists, and the variations in speed cause the fronts, 
and often the backs, of the teeth to strike together at 
short intervals. These blows cause a rattling noise, which 
is worse the higher the speed, and is accompanied by 
vibrations due to the impact between the teeth. The sole 
cause of the noise evidently is the existence of backlash ; 
but even were the teeth so perfect as to have no back- 
lash at all, these irregularities in the power and the 
resistance would still give rise to vibrations, more or less 
injurious, according to the suddenness of the changes. 
They would, however, take place in quiet. But again, 
vibratory action may result from a to’ different cause, 
namely, incorrect forms of the teeth. To illustrate this, 
imagine two engaging wheels whose teeth are, as before, 
of perfect finish, but not of proper contour; let the speed 
of the driver be absolutely uniform, and the resistance 
such as to keep the acting outlines always in contact, so 
that there is none of the rattling above mentioned. The 
average velocity ratio will be correct. If the driver has, 
for instance, 100 teeth and the follower 50, each revolution 
of the former will cause two revolutions of the latter; and 
further, one-hundredth of a revolution of the driver will 
cause one-fiftieth of a revolution of the follower. But 
during this fractional motion the velocity ratio is not 
constant, the follower being driven too rapidly during one 
part of the action, too slowly during the other part. us 
the action of each pair of teeth, though correct as 
a whole, is faulty in detail, being made up of two 
counterbalancing errors. The speed of the driver is 
uniform, but that of the follower is fluctuating ; its motion 
consists of a series of pulsations, not ne 'y audible at 


‘| low speeds, though practically certain to become so at high 


ones. But even at moderate velocities this vibration acts 
injuriously upon the whole mechanism, and in many cases 
it is easy to see that the perfection of work done by the 
machine may be impaired by irregularity of its motion, no 
matter how slowly it runs.” 

Our author, in handling this part of his subject, has not 
given sufficient prominence to the question of “drop,” 
which is quite distinct from backlash. If a pair of wheels 
are properly made and put to work, then there will be no 
interval, however small, during which the teeth are not in 
contact. If, on the other hand, the gear is imperfect, then 
one pair of teeth will go out of contact before another have 
come into contact, and the result is that the next tooth in 
order of precedence on the driver, will fall on the tooth to be 
driven with a blow more or less heavy. This is one of the 
commonest defects in gearing, and does much to make it 
noisy. Concerning another point of much importance our 
author is almost wholly silent, namely, the importance of 
keeping the pitch lines in their proper places. These lines 
should be in rolling contact, and neither cut each other, 
nor lie apart ; but in practice it is difficult to find this rule 
complied with. We often see wheels pitched too deep 
in gear to begin with, because as wear takes place in the 
bearings they will get further apart. This is obviously 
bad practice, because it is just the thing to spoil the wheels 
at the outset. Again, the millwright who mounts the wheels 
is often sore bestead to find the pitch circle ; in a large 
wheel a mistake of tin. in the radius is easily made. 
In all cases the pitch circle should be marked by the 
maker, either by punch dots or scoring. 

In this book will be found a good many things not 
dealt with in any other treatise of the kind ; we may refer 
specially to the section on pin gearing. It is not generally 
known that lantern pinions, such, for example, as are 
in Dutch and American clocks, certain advan 
over leaved pinions, and they can be uced so cheaply 
and accurately that they deserve the attention of all 
interested in gearing. 

Finally, it will suffice to say that the book specially com- 
mends itself to those who have to do with ae tine: ahem 
as that employed in spinning and weaving, because in it 
are fully described forms of gearing concerning which 
next to nothing has hitherto been written; such, for 
example, as dissimilar lobed wheels, derived from similar 
ellipses, and interchangeable logarithmic spiral multilobes. 
There is also in the book a good deal of useful, practical 
information on the preparation of cutters for wheel teeth, 
The volume is a large octavo, containing 335 pages, and 
306 well executed engravings. 


_ DEATH OF MR. FISKEN. 


WE announce with much regret the death of the Rev. 
William Fisken, which took place very recently at Stamford- 
ham. Mr. Fisken was more than seventy. He was a native of 
Perthshire; and alongside the study of theology, diligently 
pursued mechanics. In this latter science his brothers, Thomas 
and David—of whom Thomas is a survivor—were equally pro- 
ficient. Mr. Fisken will be remembered by posterity, as he well 
deserves to be, and especially by agriculturists, as having been 
one of the two inventors of a steam plough, the other being his 
brother Thomas. Several years ago an important trial came off 
at Westminster upon the merits of the invention. The parties 
were Messrs, Fisken and Messrs. Fowler, Leeds, and the finding 
of the jury was that the Presbyterian minister at Stamfordham 
and the schoolmaster at Stockton-upon-Tees were the original 
discoverers. Mr. Fisken worked on the fly-rope system. An 
endless rope, running round the field or across it, according to 
circumstances, was put into motion direct by the fly-wheel of 
the engine, and this rope drove windlasses of an extremely 
ingenious type, by which the plough or other implement was 
put in motion. A great deal of excellent work was done on this 
system, especially with tackle made by Messrs. Barford and 
Perkins, of Toserbcceneh, but for some reason the system never 
quite “took” with farmers, and we believe that very few sets of 
Fisken’s tackle are now at work. Personally, Mr. Fisken was 
much liked. He was an extremely genial, shrewd north- 
countryman, and his absence from the showyards and trial 
grounds of the Royal Agricultural Society will be much missed 
by many old friends and acquaintances. 


THE South Wales Daily News announces that the chairmanship 
of the Departmental Government Committee which is to investi- 
gate the question of the load-line for merchant 
accepted by Sir Edward Reed, 


ships has been 
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ROPE DRIVING GEAR. 

THE special adaptability of rope gearing for the transmission 
of power where ee oa high speeds are required has for 
many years past been fully appreciated in the large cotton mills of 
Lancashire, where a considerable proportion of the machinery is 
now driven by this means, There are, however, one or two 
important considerations cted with rope gearing upon 
which very largely depend its ful application, to which it 
will be of interest to draw attention. There has been a num- 
ber of cases in which rope gearing has been tried and has failed, 
and it cannot be too emphatically asserted that as a first and 
most essential basis for its successful introduction, the mill in 
which this s is to be used should either possess ample 
facilities for enabling rope-driving to be carried out on right 
principles, or it should be specially laid out and designed for the 
transmission of power by this means. The first requisite is 
ample space for pulleys of sufficiently large diameter, with 

ing so that the power may be transmitted in 
direct line from pulley to pulley ; that is, the ropes, whatever 
their number or however the power may be distributed, must 
run as nearly as possible in straight parallel lines off the drum 
or driving pulley on to the second motion pulleys on the line 
shaft. These are the primary requirements for success. There 
are of course numerous other details which contribute towards 
securing the best results, and it is to these we wish more parti- 
eularly to refer. Where rope gearing has been a failure it is 
chiefly in old mills originally laid out to be driven by wheel 
gearing, but which has been replaced by the rope system of 
transmitting power under conditions so unfavourable that satis- 
factory results were impossible, and after a short trial a return 
to the old method has been the only alternative of such ill- 
devised experiments. These failures of the rope system in old 
mills, a few years back, had a tendency to create an unfavour- 
able impression, but where it has been properly applied under 
suitable conditions, the inquiries we have made throughout the 
cotton districts surrounding Manchester show that the most satis- 
factory results have been obtained, and with the erection of new 
mills the system has been, and is rapidly extending. Wherever 
mills do not possess the proper facilities for applying rope gearing 
under right conditions, it may be stated at once that it is far 
better to adhere to the old system of wheel gearing. Various 
devices are sometimes introduced to overcome the difficulties 
connected with the introduction of rope driving into old mills ; 
where the pulleys cannot be erected in line an intervening pulley 
is sometimes employed, but this causes an extra amount of 
friction on the rope which enormously increases the wear and 
tear ; the ropes, in cases of absolute necessity, are allowed to 
divert from the straight line in transmitting the power from the 
drum pulley to the second motion pulley, but although they will 
do their work, this again is at a great sacrifice in the life of the 
rope. Another equally serious objection in some old mills is 
that the diameter of the pulleys has to be so curtailed for want 
of space that it is impossible to get the high travelling speed 
which is an essential to the success of rope driving, whilst the 
small diameter of the pulleys has further an injurious effect upon 
the wear and tear of the rope. In a paper on rope gearing, read 
before the Institution of Mechanical Engineers at Manchester in 
1876, Mr. James Duril laid down certain facts as the result of 
the experience which, up to that time, had been gained on this 
subject :—“The velocity of the periphery of the 
wheel and pulley is always ,” says Mr. Duril, “to be 
between 3000ft. and 6000ft. per minute.” And he adds, “It is 
very essential that the right proportion between the diameter of 
the ropes and the pulleys should be obtained ; if the diameter 
of the pulleys is too small, the rope, in continually bending over 
then, is apt to strain the strands and grind the core into dust, 
and on the size of the pulleys in great measure depends the life 
of the rope. Asa general rule, the circumference of a pulley 
should not be less than thirty times that of the rope which works 
on it. In apportioning the distance between the driver and the 
driven shafts, great latitude may be allowed, but a distance of 
20ft. to 60ft. may be taken as a fair space.” These facts may be 
accepted with very little modification at the present time. We 
may, however, state with a little more precision, what is now 
considered to be the best travelling speed over the periphery of 
the driving pulley. The invariable answer to inquiries upon 
this point is that an average of 4500ft. per minute is the speed 
at which the best results can be obtained with rope driving ; in 
some cases 4000ft. is found to give good results, whilst some 
ropes are run at as high as 5000ft. per minute, but these two 
figures repsesent the minimum and the maximum speeds at 
which rope gearing when laid down under proper conditions is 
driven. In dealing with other conditions of rope gearing, the 
construction, diameter, and strength of rope is of course a feature 
of special importance. When rope driving was first introduced 
those made of flax were mostly in vogue. In Lancashire, how- 
ever, a preference has of late sprung up for those constructed of 
cotton ; for inside work, this class of rope is said to give the best 
results, and in the mills of the above district cotton ropes are 
now generally in use. As to the diameter of the ropes, this 
varies according to the special methods adopted by different 
makers. As illustrations, we may take two of the representative 
makers of rope gearing plant in Lancashire. Messrs. Hick, 
Hargreaves, and Co., of Bolton, have adopted a uniform rope of 
Sin. circumference, whilst Messrs, Buckley and Taylor, of Old- 
ham, have as their standard, ropes of 2in. diameter. There is, 
however, in all cases, a more than ample margin of safety. The 
power to be transmitted by the ropes is distributed in the case 
of the smaller diameter at an average of from 30 to 40-horse 
power per rope, and in the case of the diameter at from 
40 to 50-horse power per rope. In the 2in. diameter of ropes 
the breaking strain may be estimated at about 10 tons, whilst 
the actual strain on the rope travelling at 4000ft. per minute, 
and transmitting 40-horse power, would be only equal to 330 Ib. 
per rope, and a proportionate margin of safety would be secured 
with rope of smaller diameter. The right method of setting the 
ropes upon the pulleys is a matter with regard to which there 
appears to be some misapprehension, and this is especially the 
case in some of the mills abroad, where engineers appear to be 
under the impression that the best results are obtained where 
the ropes are fixed perfectly tight. Of course it is essential that 
underneath the pulleys the ropes should have a tight lead from 
one to the other, but over the tops of the pulleys there should 
be sufficient looseness in the ropes to allow of a fairly good sag 
between the two pulleys, so that the ropes have a slight lap over 
the top rim, As regards the comparative cost of rope and other 
systems of gearing, and the average life of a rope, these are 
matters on which it is difficult to get any actually precise data. 
As compared with leather belting, it may, however, be stated, 
as some indication of the great difference as regards the first 
outlay in this system and that of rope gearing, that in two 
mills laid out on exactly the same lines, where it had cost in the 
one about £1200 to put on the leather belting, the cost of the 
ropes on the other did not exceed £150. As to the life of a rope, 
this is also a question upon which it is difficult to obtain precise 
information, but it is roughly estimated that with proper usage 


this should not be less than about seven years ; whilst as regards 
the actual breakage of ropes, this would appear to be extremely 
small, We have met with very few instances of the sudden 
collapse of a rope, and the risk of these is reduced to a minimum 
by the fact that any defects in a rope, arising either from wear 
or other causes, will show themselves long before the point of 
danger is reached. The proper construction of the pulleys is 
another essential feature in the success of rope driving gear. 
The necessity of a sufficient diameter we have already alluded to, 
and we may add that the conclusions arrived at by Mr. Duril 
on this point are those accepted by the leading makers of to-day. 
No pulley should have a less diameter than 30 to 1 with that of 
the rope, whilst for the large or driver pulley this may be in- 
mths according to the results wished to be obtained, some of 
these pulleys having a diameter of as much as 35ft. Where suf- 
ficient diameter of pulley is not obtained two serious disadvan- 
tages are the result—increased wear and tear on the ropes, and 
a travelling speed below that which is the most effective for this 
system of ing. The form of groove on the pulley is a 
matter upon which various opinions appear to be held. Some 
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are of the V, others of the U-shape, with modificatioms between 
these two forms ; but this point is of so much importance that 
one firm has spent many hundreds of pounds in perfecting the 
special system they have adopted. The general practice, how- 
ever, is to give a sufficiently deep groove that the edges pro- 
ject considerably above the top of the rope. The invariable 
arrangement of the grooves is in parallel lines round the face of 
the pulley, about 2in. apart, according to the number of ropes 
that have to be driven, and frequently a pulley will carry on its 
face as many as forty separate grooves. With regard to the 
distance between the first and second motion pulleys, although 
it cannot be said that there is any particular rule so long as the 
rope will lead properly and carry its own weight, it is important 
that the pulleys should not be too close together. Between the 
two pulleys there should not be a less distance than 30ft., but some- 
times the ropes travel a distance from pulley to pulley of 100ft. We 
have heard some objections raised with regard to rope driving— 
that it is impossible to get all the ropes to travel at one speed, and 
that they are constantly liable to twist. That this is so, it is 
pointed out, may be readily ascertained by drawing a white 
mark across the ropes when they are stationary, and afterwards 


observing the different positions of these white marks when the 
ropes have been put in motion. So far as the travelling speed 
is concerned, it would be an extremely difficult matter to secure 
exact uniformity in any set of ropes, as however carefully they 
might be made, exact uniformity of length would be impossible, 
but slight variations of speed are of little consequence. Where, 
however, the difference of travelling speed becomes serious, it 
may invariably be traced to some defect in the system, and in 
all probability will be due to some irregularity in the turning of 
the pulley, which, however slight, would necessarily be a con- 
tinuing error. As to the twisting of the ropes, this would pro- 
bably be produced by the same cause, or where they had not a 
perfectly straight run from pulley to pulley. To sum up the 
special features of rope driving, where they are applicable, and 
where they are not, it may be stated that this system of trans- 
mitting power is altogether unfitted for driving heavy machine 
tools where variations of speed are required, and consequently, 
except for special purposes, it has not been largely adopted 

the shops of engineers, Where it can be best applied is in main 


driving for mills and such works, where constant and regular 
high speeds are necessary, and to these it is chiefly applied at pre- 
sent. One great advantage in rope driving is the absence of 
noise and the special facilities it affords for the distribution of 
power as required. Of course, as already stated, the system gives 
the best results when the ropes can be led in syne straight 
lines from pulley to pulley, however they may be split up on the 
line shafts, but thereis certainly more margin for deviation. Where 
this isan absolute necessity it can be obtained with driving 
by belts, and this may be allowed as another point in the favour 
of ropes, Cost is also an important item, and in first outla: 
this may be set down as about one-fourth, as compared with 
belting. The safety of rope driving is another point which is 
secured by the large margin obtained in the strength of the 
ropes, whilst in the case of the failure of the rope the readiness 
and comparatively small cost with which it can be replaced with- 
out any serious interruption of work is an advantage which 
users of power can appreciate. 

Having given generally the main features of rope driving a 
few practical iNgstrations of the system, both as regards the 
construction of rope driving plant and its application on a large 
scale will be of interest. In making our inquiries we visited 
several large works in Lancashire where special plant has been 
put down for manufacturing all descriptions of rope driving 
gear. Messrs. Hick, Hargreaves, and Co., of Bolton, have fitted 
up mills with rope driving for transmitting greater power 
than probably any other firm in the world. Recently we 
noticed an exceptionally powerful pair of engines they had 
completed for a cotton mill in India. These engines 
are of 4000-horse power, and the whole of this power is 
transmitted by ropes on a fiy-wheel 30ft. diameter and 
140 tons in weight. The power is transmitted by sixty ropes 
passing over one fly-wheel, which is 15ft. wide across the face, 
the ropes in this instance carrying more than is the average 
weight per rope in this country. This is probably the largest 
example of rope driving that has yet been applied, but when we 
visited Messrs. Hick, Hargreaves and Co.'s works, they had 
in hand plant of a similar kind representing a total of nearly 
20,000-horse power, the whole of which was to be transmitted 
by ropes, and this will serve to illustrate the extent to which 
rope driving is being introduced. For power, various types of 
engines are used, but the pulleys are all made on the system of 
groove which after careful and costly experiments been 
specially introduced, and the firm have pits in which they can 
turn simultaneously four pulleys of 35ft. diameter. Several 
very ingenious processes for the building up and turning of these 
wheels have been adopted, but into these we have not space to 
enter, and we will simply add two illustrations of rope gearing 
laid down by the above firm in modern mills as fairly represen- 
tative of the most approved methods of applying this system for 
the transmission of power. In these illustrations the gable end 
of each mill is shown, but excepting the main fly-wheels, no other 
portions of the engine is indicated. Fig. 1 represents the 
arrangement of rope-gearing at Messrs. Illingworth Bros. mills, 
Bradford. Theengine put down in this mill, which has been fully 
described and illustrated in THe ENGINEER, indicate 1000-horse 
power. The fly-wheel, which is 30ft. diameter, is built up on an 
improved plan, is grooved for twenty-seven ropes, and is driven 
at 45 revolutions per minute, the power being distributed to 
the various line shafts as shown in the illustration. Fig 2 
shows the arrangement of rope driving now being put 
down in a new mill which is being erected in the imme- 
diate district. In this case, the pulley is 32ft. diameter with 
thirty-four grooves, transmitting 1300-horse power at 50 revolu- 
tions per minute to the various line shafts as shown. We may 
add, that Messrs. Hick, Hargreaves, and Co., are introducing 
improvements in their rope-driving plant, by constructing the 
pulleys of steel for extra high speed, but these are not as yet in 
use, and we may have to refer to them hereafter. In the im- 
portant cotton district of Oldham, Messrs. Buckley and Taylor 
are the leading makers of rope-driving plant. The average 
horse power in the Oldham mills does not exceed 1000 to 1200, 
and this is generally transmitted by about thirty ropes. The 
above firm have an illustration of their rope driving plant at the 
Oldham Exhibition, where a pair of engines of 60-horse power 
with eight ropes running with a fly-wheel 14ft. diameter, at 70 
revolutions per minute, drive the cotton and other machinery 
shown in the Exhibition. Messrs. Wright, Turner, and Co, 
of Pendleton, near Manchester, are also makers of rope driving 
plant, and their experience is that 4500ft. to 5000ft. per minute 
is the most effective speed. The grooves they adopt are of the 
V-shape. When visiting this works we sawa toothed wheel running 
at the exceptional speed of 2700ft. per minute, but this is a high 
speed for wheel gearing which can scarcely be maintained with 
safety, and it is being replaced by rope gearing. The transmis- 
sion of power by ropes will be through a fly-wheel 25ft. diameter 
with eight grooves, and to a second motion pulley 8ft. diameter, 
the engines running at 70 revolutions per minute, and the eight 
ropes transmitting about 400-horse power. 

Apart from mill driving, rope gearing, as we have already said, 
has not yet been very largely employed. For wood-cutting tools 
and also for nut and bolt works it is beingintroduced. In engi- 
neering works it is also used for driving high speed foundry and 
other heavy cranes. Messrs, W. and J. Galloway and Sons, of 
Manchester, have used ropes at their branch works for driving 
the cranes lifting the boilers for a considerable time past, and at 
their Knott Mill Works the cranes lifting 20 tons are driven by 
ropes, Hemp and manilla ropes were at first employed, but 
recently cotton ropes have been introduced with very satisfac- 
tory results. Endless jin. ropes are used, and these run at a 
high speed over grooved pulleys transmitting the power a dis- 
tance of about 100 yards. Messrs. W. Hulse and Co., of Man- 
chester, are also introducing rope driving for certain purposes in 
the new works they are laying out, and although, as we stated, 
rope gearing is not adapted for driving where varying speeds 
are required, there are many purposes to which it might, with 
advantage, be applied both as an economical means of trans- 
mitting power and as adapting itself for this purpose under 
exceptional circumstances more readily than under other systems 
would be possible, 


THE WIRRAL AND BIRKENHEAD AGRICULTURAL SOcIETY.— 
The next meeting of this Society will he held in tho nent 
show-yard on Wednesday, Th’ y, and Friday, the » 19th, 
and 20th of June, 

Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Charles Francis Hulford, 
chief engineer, to the Pembroke, additional, for service in the 
Ready ; Francis C. Alton, Chief Inspector of Machinery, to the 
Asia, additional, vice Ellis; Richard Irwin, chief engineer, to the 
Myrmidon ; Henry J. J. G. Moon, engineer, to the Duncan, for 
service in the Wildfire, vice Davis ; Robert W. Edwards, ——, 
to the Indus, for service in the Albacore, vice Robins; Thomas 
Williams, engineer to the Indus, additional, vice Burner ; George 


8. Cornish, eer, to the Indus, additional, vice Williams; 
Edward Q. H. Denison, assistant engineer, to the Myrmidon, 
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CONTRAOTS OPEN. 


TRIPLE SCREW STEAMER. 

Tue Bengal Central Flotilla Company require tenders for a barge 
and a triple screw steamer, illustrations of which are appended. 
We give the specification for the steamer in full, as it may prove 
useful for future reference to many of our readers. 

Principal dimensions.—Length over all, 102ft.; ditto p.p.s., 
98ft.; breadth, middle, 17ft.; depth of side, 4ft. Gin. The steamer 
is to be built of steel, in accordance with this specification and the 
accompanying plan, and after having been erected in the builder’s 
yard, and rivetted together as far as is considered desirable, and to 
the entire satisfaction of the engineer, is to be painted and marked, 
taken to pieces, packed as will be directed, and delivered free on 
board for shipping to India. 

Skin plating.—The skin plating is to be of steel 51b. in weight 

square foot, the plates being arranged on the outside and 
inside principle, with the longitudinal seams single rivetted and 
the butts doubled to 4in. fish plates at the back. The garboard 
strakes are to be 15in. broad and 741b. per square inch, double 
rivetted to the keel with 4in. csk. rivets. 

Keel, stem, and stern post.—The keel to be in one piece only, to 
be of flat bar iron 3}in. by fin., to be well scarphed to the stem and 
stern posts, which takes place at the second frame space therefrom. 
The stem to be of material of the same scantling as the keel, and 
similarly fixed. The stern post framework is also of material of 
the same scantling as the keel, and similarly fixed. The stern post 


framework is also of material of the same scantling, excepting the 
rudder post, which is of flat bar iron 4in. by jin. e rudder post 
is attached to the stern post at the bottom by a hoop piece, with a 


section of 3hin. by fin., and of such a diameter as to allow the 
blade of the screw to come as low as the bottom of the keel, with 
at least jin. of clearance. The hoop to be nicely filleted at its 
junction with the keel and rudder post. The stern post is to be 
provided with the requisite screw shaft pipe boss, and the rudder 
a8 with two solid eyes 3in. diameter for attachment of the rudder. 

e line of the bottom of the keel is to have a dip of 2in. from the 
level line from the bow. 
of the vessel are be in one piece of 

e steel 2in. in. by jin. spaced 2ft. apart, and firmly 
rivetted to the skin plating with jin. rivets 4in. apart; those form- 
ing supports for the upper deck extend to that deck. Floors and 
reverse frames: The floors of the vessel in the engine compartment 
to be of steel, 5 lb. to the foot, in one piece, and to be surmounted 
with reverse angles lin. by l}in. by }in., and extending in the 
engine space to the top of the es. e reverse angles on the 
four frames under the engines to be doubled, but do not extend to 
the top of the gunwale. 

Cabin floor beams.—-These form in a manner reverse les ; 
they are of steel ldin. by lin. by jin., secured to each of the 
frames by suitable gusset pieces, with at least three rivets on 
side. These beams are, if necessary, to be curved under the screw 
shafting, and their strength fully made up by web plates, if 
necessary. These beams are supported in the centre by t rows 
of l}in. by ljin. by Ain. angle iron stanchions, nicely fitted and 
rivetted to the beams and frames. 


Stringers.—A continuous double 2in. by lin. in. angle 
bilge stringer extends right fore and aft, be Rew bye table lug 
pieces to the frame and to the reverse frames. e stringers 


gradually rise from the level of the frames to the top of the floors 
in the engine space, through a space of two frames as indicated; 
these are rivetted to one another by gin. rivets every 4in. apart, 
and terminate at the bow and stern in suitable breast hooks, that 
at the bow being made to bear on the stem post. Where these 
stringers through bulkheads, they are to be made water-tight 
by suitable jagged angles fitted close all round them. 

Upper sides.—The upper sides consist, as will be seen, of posts 
and lattice work supporting the main deck. The consist of 
an extension of — third frame, as before mentioned, while the 
diagonals consist of i}in. by 1}in. by yyin. angle firmly rivetted to 
the sheer stroke and to the top housing plate. The web of one of 
these angles, where it crosses at the centre, is to be nearly cut to 
receive the other, to which it is attached by one rivet. The top of 
these supporting frames and the diagonals are firmly rivetted to a 
top vertical housing or sheer-plate Gin, by yzin., which extends 
right round the upper deck. 

Deck beams.—The upper deck beams to be of angle steel 24in. by 
1fin. by y;in., spaced 2ft. apart, firmly secured by suitable gusset- 
plates to the vertical frames, and by neatly cut lug angles and 
gusset-plates to the outside housing or sheer strake; carlin pieces of 
the same size to be used where the deck beams are cut, to which 
the short beams are fixed by neatly bent knee picces, and at least 
three rivets in each palm. 

Deck Stringer.—A 12in. by jin. deck stringer to run all round the 
periphery of the deck, securely rivetted to the beams and to the 
outside housing or sheer plate by an outside periphery angle 1}in. 
by 1jin. 4 tin. The rivets securing this angle are to be counter- 
sunk both outside and inside. The bulls of the sheer strake 
outside housing plate and periphery angle are to be well fished and 
at least treble rivetted. Diagonal deck stringers 6in. by jin. are 
also to be placed on the top of the deck beams rivetted thereto, 
and to the deck stringer. Similar deck stringers and deck beams 
arealso arranged at the bow and stern. 

Diagonal Gunwale Stiffeners.—The gunwale of the vessel is 
stiffened, as indicated in the plan, by diagonal stiffeners or stan- 
chions of 1}in. by 1hin. by ;*sin. steel angles, placed every 6ft. apart, 
and sec’ to the frames top and bottom by suitable gusset plates ; 
they are also rivetted to the reverse angles or beams. 

Gunwale. — To the top edge of the sheer strake a P gps 

le steel 1jin. by 1}in. by fin. is rivetted right round the 
and 6in. under it another of the same dimensions, the top one of 
which is to flush, rivetted both outside and inside, but the bottom 
one to be flush rivetted from the outside only. This latter angle 
is not. required round the turn of the counter, 

Fender.—A 6in, by 3hin, teak or saulwood fender to be carefully 
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fitted between those angles and extending right round the vessel. 

A 3hin. by -. teak wood inside piece is to be neatly fitted round 

the frame of the vessel, and flush with the top edge from the 

forward to the after bulkhead, and the whole—the outside fender 

and the inside piece—are firmly bolted through the ship’s side by 

jin. galvanised bolts and nuts about every 15in. apart, and care- 
ully dowelled both outside and inside. 

Bulkhead.—A forward and after watertight bulkhead is arranged 
as indicated on the plan, as well as two engine-room bulkheads ; 
They are all to extend to the upper deck, and are made of steel 
5lb. per foot, stiffened by vertical angles 2in. by 1}in. by fin. every 
2ft. Gin. The fore and after bulkheads have doors cut in them, as 
indicated, the top and bottom of which are bounded by similar 
— neatly fitted between the vertical ones. The forward 
bulkhead is neatly rounded at the corner above the gunwale witha 
12in. radius, as indicated in the plan, and in addition to a neatly- 
fitted double panelled teak wood door, has two 2ft. by 2ft. teak 
wood framed movable jillmill fixed thereto. The after bulkheads 
_ also a similar door and doorway cut, but no windows in the 
sides. 

Bunkers.—The bunkers to be arranged at the side as indicated 
in the plan; to be of steel 41b. per foot, supported by a framework 
of 1}in. by ljin. by jin. angle every 4in. apart. e bottom is 
attached toa lin. by ljin. by din. angle, running continuously 
between the b eads, and firmly rivetted to the reverse angles. 
The top sides of these steel bunkers are secured by wood screws 
from inside to the underside of the inner — The bunkers 
are carefully laid inside with l}in. teak p nks fitted round the 
frames to the ae side, well-tarred, and made coal-dust tight. 
Three neatly fitted and hinged iron lids are also to be provided on 
each side on the top, 3ft. by 1ft. 6in., for coaling. These are tobe 
well fitted with a 2in. Wy fin. frame in one piece round the 
periphery flush, rivetted thereto, and fixed with so as to 
prevent jingling. Two suitable shoots are also to be fitted to the 


LENGTH P.P.S, 650” 
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prevent the ibility of its being damaged there. Neatly-fitted 

elled teak wood doors to be fitted with ones Shicpes, bears locks, 

. All the door and cabin mountings, either here or elsewhere, 

to be of the very best, and all of brass, as also all screws, &c., 
connected therewith. 


arranged 
ornamental-turned mahogany stanchions. The edges of these slips 
are to be edged with brass, and an india-rubber mat to be supplied 
for the top and bottom landing. Suitable teak wood ladders are 
to be supplied for communication with the fore and after cabin. 
The former opening is surmounted by a teak wood hatch combing, 
oa. be Se which is carefully jointed to and butted against the 


Saloon fittings and flooring. — Will consist of simply a 19in. 
seat of teak w extending round the sides of the vessel, as 
indicated, carefully fitting thereto and round the frames ; it will 
be gin. thick, supported by 2in. by 2in. front piece and cross pieces 
of the same dimensions bolted to the frames. This front piece is 
—— on neatly turned and polished teak wood legs, as 
indicated. The floors of these cabins consist of lin. teak planking 
9in. broad, bolted to the reverse frames or beams, but in such a 
way that they can be easily removed at convenient intervals for 
cleaning. If the screw shafting will in any way prevent the con- 
tinuity of these planks, they are to be bridged over by neatly fitted 
steel plates 41b. per foot, fla and secured with screw nails to 
the . In the vicinity of bearings, &c., they are covered with 
— y fitted lids, with strong hinges, and, if necessary, a lock 

ming. 
Deck.—The uj deck to be of teak wood, in planks 6in. by 
1}in., carefully and secured to the deck beams with jin. gal- 
vanised bolts and nuts neatly dowelled. Between each of the 
beams the deck planks are to be fitted with gin. iron coak in the 


CARGO 


Engine stools.—Suitable engine stools and bearings to be pro- 
vided to the the 

Screw ing pipes.—The side screw shafting passes through 
C.I. ag neatly and accurately bolted and fitted to the outside of 
the ship; where the frames of the vessel may thus be cut they are 
to be stre ened by gusset-plates fitted over the pipes and 
rivetted to the frames. 

Outer bearing brackets.—The outer bearing brackets for the side 
screws are to forged in one solid piece. The section of the 
bracket legs will be that of a flattened oval 4in. by ?in., neatly 
filletted to the top and bottom palms and to the boss. The palms 
will be about 10in. by 4in. by wy The bottom ones will be secured 
by accurately fitted bolts, with countersunk heads gin. diameter 
passing right through the keel, and the top ones similarly through 
the skin plating to inside stiffening angles secured to the ship’s 
sides and to the frames, The boss will be about 10in. long and 5in. 
outside diameter, . 


canvas, 
bound with brass covering, 


ead, so as to 
ibility of any water or soil 
edges of the lead at the 
orifices to be carefully protected by rims or otherwise, so as to 


) passes t h the roof the strength of the ridge 


FLAT. 


centre. The covering board extending right round the deck is to 
be 10in. by 2in., so fashioned on the outside as to form a neat bead 
beyond the edge of the covering plate. The decking at the bow 
and counter of the stern to be in planks 6in. by 1jin. 

Stanchions.—The upper deck is supported from the bottom of 
the ship by lin. pipe stanchions, with suitable 8, forged to 
the top and bottom, for attachment to the angles. These stanchions 
to be pitched at least every 6ft. It will be necessary in the engine 
space — also in portions of the fore and aft cabins to double these 
stanchions. 

Roofing.—The stanchions to support the ridge pole will be placed 
about 10ft. apart, and consist of ljin. pipes with suitable palms 
forged thereto, top and bottom, the top being shaped to:receive a 
5in, by 14in. teak wood ridge pole... The side ledge stanchionsjserve 
also as rail stanchions and are made of solid iron. The at the 
foot is three-toed, each toe being 3in. by 2in. by din. neatly 
rounded and drilled, so as to admit of a }in. bolt, whilst the top 
is to be forged to receive a 2}in. by 1jin. side ledge, the jaws being 
1}in. broadand thick, and drilled to receive a pin through them. 

ey are lin. diameter at the base and }jin. at the top. There are 
three neatly forged bosses on each to receive the rails as indicated. 
The rail stanchions are 2ft. 9in. high, fin. diameter at the foot, 
and fin. at the top, with two toes at the bottom, each Zin. 
jin. by gin., neatly rounded and drilled to receive two 4in. bolts; 
they have each of them three bosses drilled to receive the rails. 
The rails consist of galvanised steel rope suitably and care- 
fully fixed with adjusting apparatus for tightening the same. 
Two of the stanchions at the ie are to be so as to 
take the tension of these ropes. From and between each of the 
side stanchions teak wood principals, 2}in. by 14in., extend to the 
ridge pole and fastened to the side lidge and ridge pole by pieces 
of galvanised plate jin. thick, the same breadth as the vagy 
and which secures it with at least three screws in each Salen, e 
roofing is to be covered with a canvas awning, No. 4 canvas, but 
the arrangement is to be such that, if found desirable in India, a 
wooden covering can be put on top of the roofing framework, and 


the awning laid on the top and painted. Suitable side curtains are . 


also to be provided, extending right round the upper deck, and 
other side curtains of No, 4 canvas to extend right round from the 
upper deck to the gunwale. Approved appliances for fixing these 
side curtains to be provided top and bottom. Where the — 
le is 

garried round it by.a W.I. hoop. firmly fixed at end of the 


4 
— 
Companion ladders.—Two suitable 4ft. companion ladders of : 
teak wood to be supplied to the main deck, as indicated on the 
: surmounted by a 2in. by 2in. teak wood hatch combing, and ‘ 
| | 
inside, 
| 
—— 
Deck-house.—The after-deck-house is arranged, as indicated in ‘oe 
the plan, from the line of the upper deck downwards; it is of steel 
plating 51b. per foot, and forms at the side a continuation of the 
skin plating of the hull. The main frames of the hull at this 
part also extend to the top of this plating. The upper deck out- 
side housing plate extends in line round this portion, as indicated. 
The other portions of the sides of this house, as well as the top : 
of the — just described, consist of teak wood pannelled work, 
the stiles and rails of which are lgin. in thickness. The upper 
panels of the sides and after end are fitted with movable jill- ~ 
mills. The roofing of this after deck-house is mnagected on teak F 
wood beams by sar by ljin., about 2in. apart, and covered with ’ 
a tongued and feathered teak wood covering gin. thick covered with ; 
' ' ell painted, the edges of which are well 
. The main flooring of this cabin is sup- 
ported on angle beams at the height indicated; it is made of teak 
wood, _ thick, tongued and feathered, closely fitted to the ‘ 
ship’s sides, and firmly secured to the beams. Each of these cabins * 
is to have four openings cut in it as indicated, right through the 
ship’s sides, fitted, if necessary, with ro iron orifices to raise 
it to the requisite level. The whole of the flooring of 
these cabins, and extendi 6in. up the. sides, to be covered 
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ridge pole. All the stanchions and metal work connected with the 
roofing and side rails to be galvanised. 

Rudder.—To be arranged as shown in the plan with two rudder 
printles 1jin. diameter, and the neck 2jin. e framework of the 
rudder to be in one solid forging 24in. by fin. at the heel and 2}in. 
by Sin. at the bow. The rudder neck to extend upwards to the 
level of the top deck, and is secured by a suitable bearing that can 
be easily adjusted, attached to the rudder post at this pot, which 

projection of the rudder post is supported by fi iron sta 
iagonally to the transom. A strong and well fitted tiller to 
keyed to the top of the rudder rack. The sides of the rudder to 
be plated with steel 4 lb. to the foot and flush rivetted. 

Steering gear.—An elegant mahogany steering wheel with the 
necessary spur gearing standards, &c., to be placed forwards, and 
the power led aft to the rudder by chains and rods or galvanised 
iron — with all necessary pulleys, supports, tightening appa- 
ratus, &c., required. 

Deck fittings.—To all that is necessary for a vessel of this class, 
and will consist, namely, of the following:—One small and neat 
mooring bitts; two chain pipes and stoppers; two C.I. hawse pipes 
well fitted to teak wood hawse chocks as indicated, at least 5in. 
thick; four C.I. timber heads; four C.I. fair leads; one W.I. light 
anchor davit, properly fitted; one W.I. flag = secured at bow, 
lin. diameter at base and jin. at top; two 12in. galvanised iron 
ventilators for engine-room, with brass rim; one 2ft. square teak 
wood engine-room hatch combing, 4in. by 2in., with suitable lid; 
one engine-room Jacob’s ladder, on bulkhead, with hand rail. 

Stores.—One burgee, marked B.C.F.C.; one Blue Peter; one 
Union Jack; the oa Fy s; thirty fathoms 2in. Manilla 
—_ thirty fathoms 1}in. Manilla rope: 2B marline; the necessary 

and green side lights and shades, &e.; four suitable lamps for 
the cabins; four globular hold lamps; two iron coal hoppers, 
extending to outside of ship for coaling. 

Anchors and chains.—Two mooring anchors, 3 cwt.; one anchor, 
2 cwt.; 60 fathoms gin. chain; 45 fathoms 4in. chain; one coil of 
3in. Manilla hawser. 

Engines.—The engines for three vessels consist of 
high-pressure inverted cylinder engines, cylinders 7}in. diameter 
and 7}in. stroke, working three screws, as shown in the 
plan, and supplied with steam from a locomotive marine boiler at a 
pressure of 1201b. per square inch. 

Cylinders.—Cylinders to be of hard, close-grai cast iron, 
fitted with water cocks top and bottom, as well as with indicator 
pipes and gear, and to be neatly lagged outside with felt and 
mahog y, and strapy 1 togeth with polish i brass 

Pistons.—To be fitted with Ramsbottom’s rings. 

Piston rods.—To be of steel, guided at the end by a large W.I. 
or steel slipper guide working in brass slipper guides. 
~ Connecting-rod.—To be of iron, bushed at both ends with adjust- 
ing bushes. 
~ Columns.—To be of W.I., turned and polished bright. 

Sole-plate.—To be of cast iron, with three suitable crank shaft 
bearings, the bushes of which to be of brass, to be easily accessible 
for adjustment. 

Crank shaft.—To be of steel, polished bright all over, with solid 
chase couplings at each end, both ends of which are to be the same, 
and so that the shaft can be turned end for endif necessary. Each 
crank to be fitted with well-secured back-balance weights. 

Valve gear, screw shafting, thrust shaft.—The design of the valve 
gear to be specially approved and to be of a most substantial 
description. Joy’s valve gear will be preferred; to be of steel, with 
cheese couplings accurately fitted, and of convenient lengths for 
manipulation ; to have a sufficient number of collars turned thereon. 
The thrust block to be of iron neatly arranged, and the ring bushes 
of brass te be accurately fitted; the cover of the thrust block to be 
provided with a good arrangement for lubricating. 

Screw shaft.—To be fitted with loose W.I. cheese couplings on 
the inner end, well keyed to the shaft, and with a }in. taper pin 
through them, and to be lined with brass }in. thickness throughout 
the entire length of the stern pipe, and at the outer bearing. 
The outer bearings of each are to be 10in. long, and to consist of 
solid turned bush of lignum vite at least ;,in. in thickness. This 
bush is prevented from revolving in its socket by an outside gland 
ring in. thick, with a small tongue-piece extending inwards into 
the bush, and pinned to the outside face of the boss, with four }in. 
brass countersunk screws. The bush for the centre shaft is fitted 
with a brass bush, in the same way as the side ones are fitted to 
the bracket boss. This brass bush is let in from the outside into 
the stern pipe, and secured to the outside of the boss by a flange 
cast thereon; and six }in. countersunk screws. 

Stern pipe.—The stern pipe of the centre screw consists of a 4}in. 
boiler tube expanded into the hole of the boss with a Dudgeon’s 
expander, and rivetted over; the mouth of this tube has a bush 
fitted into it with a large flange on the outer side, which serves as 
a means of fixing the pipe to the bulkhead. This bush is — 
stuffing-box of the side s is just aj the C.I. pipe, 

rew shaft an rings.— i to neat little 
bushed at least on the bottom side, and the cover also to form a 
suitable covered oil receiver. 

Starting gear.—To be in such a way that a man stand- 
ing in one place will have complete control of the engines. Suitable 
brass drain pipes to be provided to all cocks, &c., as well as oil 
receivers, save-alls, and dash plates, wherever desirable. _ 

Screw propeller.—To be cast of brass, with four blades, 2ft. 9in. 
diameter, and 3ft. 9in. pitch. The length of the blade to be 5hin. 
The boss is 6in. diameter, and 7}in. long. The greatest thickness 
of the blade at the boss is 1hin., tapering to jin. bare at the point. 
The leading edge of the blade to have a 4in. radius, and the follow- 
ing edge a 2in. radius. 

Boiler.—The barrel of the boiler to be 4ft. Gin. diameter and 
7ft. 3in. long, and the fire-box 5ft. long by 5ft. 6in. broad at the 
base, and 5ft. Gin. high, and to have a total heating surface of 540 
square feet and a grate surface of 18 square feet. Plating: The 
outside shell plating to be of steel, with the longitudinal seams 
double and the circumferential seams single rivetted. If possible, 
the steel plate of the furnace end of the boiler to be in one piece. 
Fire-box: To be of steel Zin. thick attached to the shell plating by 
a 3in. by 2in. iron framework, forged in one piece. The sides 
and crown of the fire-box to be in one plate. e lap of the joints 
of the end plates to the sides and crown are on noaccount to exceed 
2hin., and the pitch of the rivets is not to exceed 2in. at any 
part of the fire-box. The sides of the fire-box are rounded 
with a radius of about 14in. ‘o furnace doors are provided, one 
at each side, the opening being 20in. by 15in., at which the fire- 
box is attached to the outside shell similarly to the bottom. Stay 
bolts: The stay bolts are to be pitched 5in. apart, lin. diameter, 
and screwed into both the outside and inside plates. They are 
made with a solid rounded head, accurately faced on the inside, 
and which is bedded fairly against the fire-box plate, for which the 
plate is faced, if necessary, with a facing tool; the outside end is 

inted with the usual nut and washer. The top row of stays 
in the fire-box comes on the curve of the corner; they are 
to be kept square to the fire-box plate, and therefore go 
through the outside steel plate at a slight angle, and 
consequently require to be fitted with bevel washers. Crown 
stays: The furnace crown is sup with double bar dog 
stays 4in. by fin., fixed to the crown of the boiler by tie rod stays. 
The top ends of these tie rods are secured to tee irons fixed to the 
top of the boiler, the top flange of which is 4in. by gin., and the 
web 4in. by lin. Part of this web will be cut away between the 
stays to give us much head room as ible. In the rivetting of 
these tee irons to the crown of the boiler the rivet holes in the 
shell plate are to be countersunk the whole depth of the plate. 
The centre dog stay is considerably longer than thé others, and 
comes round the side corners, so as to take on either side other stay 


bolts passing through the thus stiffen it in the 
middle of its length, The stay bolts securing the crown plate to 


the dog stays afe in every respect similar to the side stay bolts, 
only the top nut is fitted with a slightly flanged washer, so as to 
grasp the dog stay plates. 

Gusset stays.—The ends of the boiler are stayed by gusset stays 
of Jin. plate, with double 3in. by 3in. by din. angles; these angles 
are to be rivetted to the web in the first instance and then rivetted 
to the boiler, as bolts are on no account to be used to secure the 
web to the angles. The rivet holes for the rivets securing these 
ar angles to the outside plates are to be countersunk the entire 

epth of the plate. 

‘ubes.—Boiler tubes to be of iron 2}in. diameter, carefully 
expanded into the hole, and in the fire-box side rivetted over into 
@ ;'sin. countersunk in the plate and neatly beaded. Stay tubes to 
be screwed into the tube plate and beaded over, but without nuts 
on the fire side, if required by Board of Trade. 

Doors.—The manhole door is to be placed in the fire-box end of 
the boiler, and access to the boiler is to be had through the ship’s 
bulkheads, in which a neatly fitted cap door is to be arranged for 
the purpose. The door itself is to be McNiell’s patent, with the 
requisite dogs, &c. The door orifice is to be strengthened by an 
outside rim 4in. broad and 4in. thick, rivetted thereto. Sludge 
hole doors 4in. by 2}in. are to be placed at each of the corners of 
the fire-box outside shell, the orifice of which is to be thickened to 
lin. thickness, and for a breadth of at least ljin. This thickening 
is to be welded on solid with the plate. The doors are to be 
M’Niell’s patent, with the requisite dogs, &c. A similar door Gin. 
by 3in. is also fitted to the bottom of the bavk tube plate. 

Baffle plates.—4in. by jin. baffle plates are to be fitted along the 


directed, and delivered f.o.b. for shipment in India, The skin 
plating to be of ,;‘;in. steel throughout, the plates being arranged 
on the outside and inside principle, with longitudinal seams single 
rivetted with jin. rivets pitched 2in. apart, and the butts double 
rivetted with jin. rivets, pitched 2in. apart to 5in. covering plates 
at the back. Stern and sternpost to be of flat bar iron 44in. by 
ljin. extending for three frame spaces into the vessel, and so 
worked as ually to blend into the skin plating, and double 
rivetted thereto with gin. rivets, so as to form a continuous smooth 
surface outside. The stern post to have two rudder eyes 3hin. 
diameter fo thereto for attaching the rudder. Framework: 
The frames of the vessel are to be of angle steel in one piece 24in. 
by 2in. by jin., spaced 2ft. apart and firmly rivetted to the ski 
with jin. rivets 4in, apart; the bulkhead frames to 
be doubled. The vessel is to be divided into four water-tight 
- bulkheads jin. thick, as indicated in the plan, 
3ft 


compartments 
. by 2in. by 2in. by jin. angles placed vertically. 


stiffened every 


A WATER-GAS FURNACE AT ELGIN, ILLINOIS. 
By M. P. Barnes, Joliet, Tl. 


IN a paper recently read before the Institute by Mr. W. A. 
Goodyear, a useful presentation was made of the subject of the 
Se of water-gas on a large scale, by the use of a regenerative 
orm of apparatus. By way of supplement to that paper, a brief 
statement of the details of a plan which was carried out at the 
works of the Elgin National Watch Company, at Elgin, Ill., may 
be of interest, although the ultimate result of the working of the 
producer was not successful or satisfactory. This company had 


top of the boiler and pinned thereto by gin. screw pins. 
Smoke-box.—To be neatly fitted to the end of the boiler by means 
of a 1}in. by liin. by ,4in. angle. It ists of an outside and 


inside lining of jin. ee. with 1}in. between them, fixed together 
in the usual way, only the inside lining as well as the outside must 
fit closely to the boiler and tothe sides. The end is similarly made 
and fitted with a neatly arranged double smoke-box door. This 
door consists of a double thickness of plate, the outside thickness 
being ;s;in. and the inside jin. _ It is fitted with a 2}in. }in. outside 
rim, flush rivetted to the outside plate. The hinges for this door 
are to be neatly made and fitted, and to be bored for at least a gin. 
pin. They are to be placed on the side of the smoke-box so that 
the two halves of the door will open sideways. The periphery of 
the door opening in the smoke-box is to be strengthened by a 14in. 
by lfin. by ,yin. iron extending right round and rivetted 
with the Froiecting nge inwards, the rivets being flush on the 
outside of the plate. The door is to be fitted with all the necessary 
cleets neatly made and fitted, all the rivetting of the smoke-box 
that can be seen from the outside to be thly flush rivetted. 
The top of the smoke-box neck is surmounted by a 2}in. by 2}in. 
by = angle iron ring firmly rivetted thereto for attaching of the 
funne! 


Funnel.—The funnel to be 15in. diameter, made of jin. sheet 
iron, with a 2}in. by 2}in. by jin. angle iron ring round the bottom 
for attachment te the smoke-box, to which it is securely bolted. 
This funnel proper is incased in another of jin. in thickness, 
with a clear air space of at least 3in. all round. This casing is 
flush rivetted throughout, and is fixed at the bottom by a 2in. by 
2in. by ;yin. angle iron ring to a 2ft. Gin. by 2ft. Gin. by din. plate 
fixed round its periphery by countersunk headed screws to the 
wooden deck. The top of this casing, which extends only 2in. 
above the ridge pole, is surrounded by a 2}in. by gin. flat bar hoop, 
flush rivetted thereto. The top of the funnel proper, which is in. 
short of being flush with this outside casing, is kept concentric 
therewith 4 three angle iron lugs rivetted thereto, the projecting 
web of which is 3in. = 

Boiler mountings.—The boiler is to be provided with safety 
valves that will satisfy the Board of Trade requirements, but so 
arranged that no part of them if ible is to project above the 
deck. The copper waste steam pipe from these valves, 2}in. dia- 
meter, is to be led up to the top of the funnel between the out- 
side funnel casing and the funnel proper. A suitable boiler stop 
valve to be provided communicating on the inside with an interna 
copper collecting pipe running along the crown of the boiler, 
perforated with holes on the top side. An additional stop valve, 
all of brass, to be arranged to each of the engines. The boiler to 
be —- with a gauge glass on each side with the necessary 
cocks, but no test cocks. These gauge glasses are to receive the 
steam and water from 18in. above the bottom of the boiler, and 
from as near the crown as possible. The copper pipes com- 
municating thereto to be at least 1jin. diameter, attached to the 
boiler, if necessary, by cocks. A brass fed check valve chest to be 
fixed near the smoke-box end, and 2in. yy sm bottom blow-off 
cocks to be attached to the bottom of the fire-box shell at —— 
points, fitted with internal pipes, to scour as much as possible of 
the legs, the pipes from these cocks to join into one, and to lead 
to the bottom blow-off cock on the ship’s bottom 2in. diameter. 
The boiler to be fitted with C.I. fire bars of approved arrangement, 
and such that they can be all let drop with ease into the ashpit. 
The furnace doors to be substantial, and of approved design, with 
internal downwards baffle plate. 

Ashpit.—Plate to be of plate iron ,;in. in thickness, with a 
water-tight siding all round. The fore and aft sides of this sidi 
will fit close to the bottom of the boiler, but the other sides wi 
bend outwards to admit of easily drawing the ashes. This ashpit 
must also itself be capable of being withdrawn. 

Receiver tank.—The exhaust steam from each of the engines 
is led by copper pipes to this receiver tank, which is made of 3 in. 
steel, flush rivetted on the outside. It is 3ft. Gin. by 3ft. by 
lft. 4in. with the necessary cross stays in the centre. Directly 
from this tank rises the exhaust pipe, passing through the bottom 
of the smoke-box, and terminating in the blast orifice. Three 
copper blast orifices are to be supplied, fixed to the top of the 
pipe by copper wire over studs for the purpose. These orifices to 

3in., 2#in., and 2}in. diameter respectively, This tank is to be 
fitted with a glass gauge and cocks to show the amount of water 
in it, and also with a 4in. pressure gauge, placed in a convenient 
position. 

Injectors and donkey engine.—The boiler is to be fed by a No. 8 
Gresham and Craven's brass injector, and by an equivalent donkey 

mp. These are supplied with steam from the crown of the 

iler by two cocks placed thereon. The former is attached 
directly to the sea by a copper pipe led to a 1}in. brass sea cock on 
the ship’s side. The latter is similarly connected to a cock on 
the other side of the ship, but in this suction pipe a three-way cock 
is placed, the other branch of which is led to the bottom of the 
tank, so that it can pump from the tank. Another cock lin. 
diameter is also attached to this suction pipe, and leading direct to 
the tank, to which it communicates through a valve automatically 
worked, so that the supply of water is shut off when it rises above 
a certain point in the tank. 

Ejector.—A {yin. brass bilge ejector is also conveniently placed 
in the engine room, supplied with steam from a cock on the crown 
of the boiler. The discharge from this ejector leads through the 
ship’s side just under the outside fender. 

Steam whistle.—A 2} steam whistle complete to be fitted and 
supplied with steam from a }in. cock on the crown of boiler. 

Blast.—A supplementary blast is to be carried into the chimney, 
supplied with steam from a fin. cock on crown of boiler. 

Place of delivery.—The work is be delivered free on board vessel 
lying in any dock, or lying alongside any wharf, or lying in any 
part of the stream, either at the ports of London, Liverpool, or 
Glasgow, as the poy may direct. 

Tenders to be sent in by noon on the 22nd inst. to the Secretary, 
Bengal Flotilla Company, 199, Gresham House, Old Broad-street. 

The dimensions of the cargo flat are, length, D > emg 65ft.; 
breadth, md., 17ft.; depth of side, 6ft. The hull e vessel is 
to be built of steel, in accordance with the specification and the 
plan attached thereto, and after having been fitted together and 
rivetted in the builder's yard as far as desirable for transit and 


re-erection in India, and to the specification of the engineer, is to 
be properly marked, painted, taken to pieces, packed as will be 


ided to build a gasworks for the supply of illuminating gas to 
their factory on a much larger scale than that of the petroleum 
works which had very successfully supplied smaller buildings for 
many years, and in March, 1882, the material for a ag aes | 
cupola furnace was purchased. A few weeks later it was decid 
to make the attempt to burn the gas under the steam boilers of the 
establishment, and a second set of material was ordered. 

In July, 1882, when the writer took charge of the work of 
construction, it was agreed after a study of the probabilities of the 
situation, to make an attempt to utilise the waste heat developed 
in the process for preheating the air blast and the steam used to 
the highest possible point, so that the fullest practical limit of 
economy should be reached. This was believed to be the more 
needful, because of the obvious requirement that the gas should be 
furnished at the least possible cost, to meet the competition with 
coal fired direct under the boilers. The material which had been 

urchased was utilised as fully as it could be in building two fire- 
Prick stoves, and the fire was put in a rectangular fire-box, which 
was attached to the stoves by short direct flues. The plans for 
this work were completed in August, 1882, and the furnace was 
set at work in February, 1883. 

It was soon found that although the proposed preheating of the 
blast and of the steam was very fully accomplished, a the shape 
which had been adopted for the fire-box was not such as to secure 
the intense concentration of the heat needed to secure the complete 
fluxing of the furnace which had been undertaken. It was also 
found that the chilling of the slag, which was run down in con- 
siderable quantities by the steam blown in during the gas making, 
was so complete that it became quite unmanageable, and that it 
would lodge in the base of the fire-box below the line of fusion, and 
also above this point, with so little fuel remaining in or near the 
masses of slag that they could not be remelted when the blast was 
turned on again. This action of the steam in cooling the slag was 
anticipated, but the trial was thought to be worth making. 

A considerable quantity of gas was made in the furnace with the 
regenerative fixtures as first erected, the holder which had been 

rovided for the storage of the illuminating gas being used for the 
Poel gas during the trials which were made. This was burned 
under the boilers, using simple perforated iron pipes for burners, 
A considerable evaporation was reached, but it was found that in 
order to compete with direct coal firing, even with the market 
price then current for coal used under the boilers of 5 dols. per ton 
the gas must be furnished for decidedly less than 5c. per thousan 
cubic feet, even if the cost of labour, as compared with direct firing, 
were to be wholly omitted in making up the estimate. The savin 
of the waste heat was found to be very pee we the products o 
combustion and the water-gas both escaping from the apparatus at 
a temperature very close to the boiling point of water. 

It was found that the splintering of the brickwork in the lower 
part of the fire-box, due to the removal of the very stubborn 
clinkers which were formed, would lead in any event to a very 
short life of that omy of the apparatus as then constructed, and in 
view of some other important local reasons it was considered 
advisable to abandon the regenerative fixtures, and the expectation 
of using the gas under the boilers. The furnace was then rebuilt 
and fitted up for making illuminating gas only, upon the plan 
which had been used for some years in Chicago under the patents 
of Mr. T. G. Springer. The whole was put into very su 
operation in July, 1883. 


How TIME-TABLES ARE Mapr.—One of the most laborious 
things connected with the management of a railroad is the 
instituting of ar in the time-table governing the running 
of trains. Inst of its being done with pen and porer, as 
many suppose, the entire running arrangement of a - 
ger and freight trains, their crossing of other tracks or 
passage of other trains, their stops, and lost time are calculated by 
simple, common pins and s of different coloured threads. 
Before a time-table or schedule is a gig the time-chart, is first 
perfected. To prepare a time-chart, a large sheet of drawing 
paper is first stretched on a smooth surface and mounted on an 
easel. The chart is ruled either for two, five or ten minute time 
by horizontal lines and perpendicular cross-lines. The time is 
marked above the horizontal line, and the distances, or stations 
and terminals, down the first perpendicular line. For illustration, 
12 midnight is the mark on the first horizontal line, and each hour 
is marked until the 24th, or the following midnight hour, is 
reached on the last horizontal line. Between the hour-lines the 
the space is divided into minutes and graduated as fine as desired. 
On a two minute-chart the space between the hours is divided into 
ten minutes time and the ten minutes time into two minutes 
time. The hour lines are made heavy, and the lesser lines are 
of a higher shade to distinguish them. The one terminus of the 

—Milwaukee, for inst: is marked on the first line beside 
the first time-mark, 12 midnight. The other stations follow down 
the perpendicular line until the other terminal is reached. Then 
all is ready to prepare for the running arrangement, provided the 
pins and t! soak are ready. A bluc thread means a passenger train, 
a red thread a freight train, and if the trains of other roads use 
part of the track they are designated by a different coloured 
thread. It is calculated that the running time shall be, say, 
twenty-five miles an hour, and for the pu of illustrating, the 
tracing of one passenger train will answer the purpose of explaining 
them all. A passenger train leaves Milwaukee at 8a.m. A pin 
is placed on the horizontal line at the 8 a.m. time-mark and the 
end of the blue thread fastened thereto. Ifthe train runs without 
stopping for 50 miles, the blue thread is stretched over opposite 
to the station at which the stop is made, and directly under the 
10 a.m. time-mark another foe is stuck, and the blue thread wrapped 
about it to keep it taut. If this is a stop, say of 40 minutes, the 
blue thread is stretched to the 10°40 a.m. mark on the direct line 
with the same station, and another pin stuck and the blue thread 
= The train starts and its entire course is thus timed and 
distributed along the road. If the railroad has, say 40 or 60 


mger and freight trains running daily the time-chart, when it 
is completed, looks like a great spider’s web stretched out with 
pins. But little work then remains to transfer the time and 
stations to the time-table and the schedule is ready for the 
printer,—Milwaukee Sentinel, 
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THE STEEL FOR THE MONONGAHELA BRIDGE, 
PITTSBURGH, PA.* 


Every heat of steel was tested and its quality determined before 
any more work was done toit. For the compression members and 
pins the steel was required to stand the following tests on speci- 
men bars gin. diameter :—Elastic limit, 50,000 to 55,000 lb. per 
square inch ; ultimate strength, 80,000 to 90,0001b. per square 
inch ; elongation in 8in.; minimum, 12 per cent.; reduction of area 
at fracture, minimum, 20 per cent.; cold bending, 180 degrees 
around its own diameter without crack ; cold punching of holes in 
flat 3in. by gin. bars, ;’yin. from the edge without crack or disten- 
sion of metal, All specimens and shapes were uired to be 
finished at nearly the same heat, as it was observed that rods 
finished at a lower heat would give higher tension results than 
samples of same steel finished at a higher heat. The Andrew 
Kloman firm, in Pittsburgh, had contracted to procure the steel 
and to furnish the steel shapes. The intention was to use 
Bessemer steel for the pressi bers; a large lot of 
Bessemer steel was tested, but few samples were found to stand 
the desired tests. The we yon A seemed to consist in controllin; 
the uniformity of the steel within close limits for quality an 
strength. After a while the attempt was given up and open- 
hearth steel was substituted. No trouble was then experienced 
in getting a uniform grade of steel of prescribed quality. The top 
chord sections consist of four leaves, which were originally 
designed to be each a 20in. steel plate with 4in. by 4in. angles for 
flanges. In ordering the steel, it was discovered that enough 

lates of that width could not be procured in the required time. 
Therefore, the chord sections were changed to 10in. and 12in. 
steel plates, with 4in. by 4in. angles. 

Notwithstanding the great care used, the finished plates and 
angles were by no means a uniform product. Accordingly as they 
in rolling were finished at a higher or lower heat, pow | would 
have different degrees of hardness. Steel plates and angles 
finished at a lower heat had a smooth surface, and the noise of 

hing them r bled pistol shots, while plates finished’ at a 
higher heat had a rougher surface, and there was hardly more 
resistance to punching than in wrought iron. The specification for 
rivetted steel work provided that the punched rivet holes, = 
diameter, should in the assembled parts be ye 3 to lin. 
diameter reaming. The time for the delivery of the steel 
work growing short, the tion was idered whether the 
reaming of the holes could be avoided to hasten the completion of 
the work at the shops, Messrs, Kellogg and Maurice, of Athens, 
Pa., had the contract for this part of the work. 

To that end the following experiments were made :—Ten speci- 
mens were cut from the same steel plate jin. thick ; one specimen 
was tested to ascertain the tensile strength of the steel specimen. 
The nine other specimens, all alike in form, were prepared for the 

of ascertaining the effect of punching holes, of punching 
and reaming, and of drilling, The tests were expected to show the 
amount of reaming required, and whether any annealing effects 
from the hot rivet on the injured steel around the punched hole 
could be observed. The conclusion from the tests was that the 
injured steel—of the quality used in this instance—around the 
epee hole was in part restored by annealing in contact with the 
ot rivet, the size of which was large in proportion with thickness 
of steel plates and angles as used in the chords. The reaming of 
the punched holes to a greater extent than to make the rivet holes 
smooth and any oy was therefore dispensed with, and a reduction 
in the price for the finished work agreed upon, The steel pins are 
Gin., 5}in., 4in., and 3%in. in diameter. The same quality of 
steel as for the compression members was used for them; they 
were forged from solid steel billets and turned to size. No appre- 
ciable difference in the hardness of the metal in the pins was 
observed. For tension members and rivets the steel was required 
to stand the following tests on specimen bars gin. in diameter :—- 
Elastic limit, 45,000 to 50,000 lb. per square inch; ultimate 
strength, 70,000 to 80,000 1b. per square inch ; elongation in 8in.; 
minimum, 18 per cent.; reduction of area at fracture, minimum, 
30 per cent.; cold bending, to a loop 360 degrees around its own 
diameter without crack ; cold punching in 3in. by gin. bars, of lin. 
rivet holes, jin. from the oles without crack or distension of 
metal. Open-hearth steel of the above and uniform quality was 
obtained without trouble. 


The eye bars were made by the Kloman process—that is, the 
bars were rolled from billets between reversible and adjustable 
rolls in such a manner as to leave the ends thicker than the bar. 
The ends were then spread and forged to the mg shape of the 
eye under a steam hammer. The heaviest steel bars for this 
bridge were 28ft. _ long centre to centre of eyes, and 1}#in. 
thick. All steel billets and all steel bars required very close 
inspection for flaws, the detection of which was sometimes 

ifficult. It has been stated that for the detection of flaws in 
steel or iron, a magnetic needle had been used with success, though 
the manner of its use the writer has not heard stated. A device 
for the certain discovery of flaws in steel bars is certainly needed. 
Where the solid metal sections are proportioned very economically 
to the work they have to do, flaws are a source of great danger, 
especially in attenuated steel structures. Flaws in ht iron 
are more likely to happen in the direction of the fibre, but in steel 
they can as well happen crosswise to the direction of the tension 
strain as any other way. Three steel bars 9ft. long between 
centres of eyes, and 4in. by lyyin. in section were tested to 
ascertain the effect, if any, of annealing the finished bars. The 
results were as follows :— 


Bar A, Bar B. Bar C. 
Annealed. | Not led. | Not led 


‘Eye. Eye. Eye. | Eye. E ye. Fye. 
Diameter of eye in inches} 9 | 9 oh oy 10 9 
Least cross section of eye | 

in squareinches .. .. 
Excess of metal in eye over} 


5°72) 5°82 572] 683] 5-77 


bar, per cent. .. | | | | | 33-2 

Reduction of area in eye a | 

pin-hole, per cent... ..| 7°9 36 8 3°2 3 3 
| 


‘longation of pin-hole in 
ve 


Average section of bar in 
squareinches .. .. .. 4°42 4°22 4°33 
Average reduced area after | 
test in > inches .. 3°96 | 3°07 3°89 
‘Reduction in per cents, .. 10 | 1 10 
Reduction at fracture, per | 
Elongation of whole bar, | 
WOT 10°5 | 10°3 111 
Elongation for 12in, near } 
fracture, per cent... .. 24°6 | 23°2 22°1 
Elastic limit per square 
ch 43,1401b. 45,360 1b. 40,940 Ib, 
Ultimate strength 74,3101b. | 78,180 Ib. 73,760 Ib. 


All = holes were 3}fin. diameter. Pin hole in one eye of bar C 
was bored jin. out of centre line of bar, and accounts for its lower 
ultimate and elastic limit. A specimen from the same heat of 
steel, of which the above bars were made, showed on a fin, round : 
Elastic limit, 46,389 Ib. per square inch ; ultimate limit, 78,898 Ib. 
per square inch; elongation in 8in., 18 per cent, ; reduction, 30°2 per 
cent, The net section of the heads through the pin holes for all 
eye bars being at least 50 per cent. more than the bars, and the 
good effects from annealing being doubtful in the above tests, it 
was not thought necessary to anneal the steel bars. For steel 
rivets the above quality of tension steel proved very suitable. The 
rivets were tough and tenacious. It was, however, observed that 
the manufactured rivet heads would easily break off with few 


“* From a G. Linden’ read at the annual meeting of the 


blows, the fracture in each instance showing a fine granulated 
appearance, Rivet heads, however, made .by hand or rivetting 
machine were very tough, and could not be broken off, they had to 
be cut off. The cause for the brittle rivet heads was supposed to 
be the upsetting by blows in forming the head at a high heat in 
dies, producing sharp corners under the rivet head and around the 
rivet stem, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tus week the quarterly meetings have been held, but they have 
not resulted in much business. In Wolverhampton yesterday— 
Wednesday—there was a good gathering of the trade. The 
Lilleshall Iron Company, Shropshire, early announced that their 
quotations would remain without alteration at 62s. 6d. for hot 
blast all-mine pigs, and 82s. 6d. for cold blast ditto. This example 
was quickly followed by the Staffordshire all-mine pig makers, who 
re-declared their quotations as 62s, 6d. to 60s. for hot blast sorts. 
Yet at these low prices very few sales were made. It is eloquent 
of the quiet state of the all-mine business that the Tame Iron 
Company, Bilston, has just blown out the one furnace which it 
has for some time kept on for this class of pig, and having sold 
off its unused stocks of materials, has permanently retired from 
the manufacture. In common with most other all-mine makers, it 
has now heavy stocks on hand. 

The Barborough Field Company, of Bilston, finding that it is 
the middle and common class of pigs which are selling most, has 
just blown in an additional furnace, to be devoted exclusively to 
the making of medium quality iron. Messrs. T. and I. Bradley 
and Sons are pressing forward the relining of their second furnace 
at Darlaston Green. In a few weeks they hope to have it in 
actual work on part-mine pigs. 

Native part-mine pigs are quoted at 50s, to 45s., and common 
sorts, in actual business, at 40s. down to, in a few cases, even 
37s. 6d., vendors of Derbyshire, Lincolnshire, Northampton, and 
other foreign brands held off the market, being unprepared to 
sacrifice their iron for the money which buyers were alone willi 
to give. There were some Northamptons that changed hands at 
43s., but best sorts were firm at 45s. Consumers of Derbyshires 
offered to place orders at 42s. and upwards, but without success, 
since soniens would rarely accept less than 46s. One maker 
indeed firmly refused anything under 46s. 3d., declaring that he 
was sold forward for three months, and that in the present state 
of the market he cared for no more business. 

Hematites changed hands in encouraging lots here and there, and 
there were one or two agents who affirmed that they were making 
good sales. Barrow grey forge hematites were quoted 60s., and 
this fi was also the quotation for the Tredegar brand. As to 
both, however, orders might have been placed at 59s. by old buyers. 

Finished iron yesterday—Wednesday—was declared unchanged 
upon the quarter on the basis of for best makes, £8 2s. 6d. for the 
bars of the Earl of Dudley, and £7 10s. for the bars of the other 
‘list ” houses. 

Sheets and plates made by the marked bar houses who produce 
them, stand nominally at 30s. per ton in advance of the bar 
pion. In reality, however, they are to be had at about 20s. per 

m advance upon bars, boiler plates and sheets being abundant 
on Wednesday at £8 10s. For superior plates £9 and occasionally 
£9 10s. was demanded. 

Orders for sheets for the galvanisers, and for ordinary merchant 
purposes, were by no means plentiful at prices which makers were 
prepared to accept. Specifications, too, in execution of old orders, 
were still difficult to get in. The same remarks will apply, in 
some degree, to merchant sections of iron, such as bars, hoops, &c. 
At several of the works only a poor start has been made since the 
holidays. At some places scarcely fe ager. has been done, whilst 
at others the mills and forges have only very partially resumed. 

Galvanised sheets were £7 5s. for singles at works, £8 to £8 5s. 
upwards for doubles delivered at outports, and £9 to £9 5s. for 
trebles. The galvanisers themselves quoted £13 to £13 10s. for 
22 gauge in bundles delivered in London or Liverpool, and were 
unanimous in the experience that trade was quiet. Good working 
up sheets were easy at £10 to £11 for singles and bape og sheets 
— Makers of these last descriptions still have lots 
of orders, 

Excellent bars were pressed upon the market at £7. Equally 
may mas were second-class qualities at £6 15s. to £6 10s.; common 

rs were £6 5s. to £6. Hoops were £6 7s. 6d. to £6 10s. for ship- 
ment, and £6 15s. to £7 for superior qualities for home consump- 
tion. Gas strip was unchanged on the week at £6 2s. 6d., £6 5s., 
and £6 7s. 6d. 

Tin-plate makers from East Worcestershire again reported a 
steady demand mainly on continental, colonial, and other shipping 
account. They quoted 18s. to 19s. per box for cokes and 21s, to 22s. 
Birmingham this af th 

the quarterly meeting in Birmingham this afternoon the 
declarations made in Wolverhampton yesterday as regards crucial 
quotations were confirmed. There was a large meeting, but the 
business results were unsatisfactory alike as to orders booked and 
the prices realised. The galvanised sheet-makers held their 
quarterly meeting, and it was reported that there was a consider- 
able amount of business offering, but at low prices. No new rates 
were fixed, The wrought iron tube makers held their quarterly 
meeting, and it was reported that the demand was very quiet. It 
was decided to make no alteration in present discounts. The 
Welsh tin-plate makers held their quarterly meeting, and it was 
agreed that the large decrease in stocks was a favourable augury. 
On open ’Change Welsh cokes sold at 15s. 3d. per box—a drop on 
the quarter of 9d.—and charcoal at 18s. to 19s. 

Coal of all sorts was quite abundant, so that contracts could be 
ploced at very low figures. One or two at least of the Cannock 

hase collieries have just officially reduced manufacturing coal 1s. 

r ton, bringing forge sorts down to 5s, 6d. and 6s. at the pits, 

ong weight. Cannock Chase steam coal was to-day—Wednesday 
—quoted at 5s. to 5s. 6d. per ton, short weight, on railway trucks. 
The list prices for house coal were given as:—Deep seams, 11s. 
best, 10s. best one a 9s. cobbles; shallow seams, 10s. best, 9s. 
best one way, 8s. co! bles. But in actual business there was a 
negotiable margin on these “list” rates of at least 1s. per ton. 
South Staffordshire forge coal was 6s. to 7s. per ton; mill coal, 7s. 
to 8s.; and furnace, 9s. to 10s. In one or two exceptional inst; 

11s. was being got. 

In giving the customary notice on Wednesday in Wolverhampton 
to the mine owners of South Staffordshire that they would shortly 
be required to send in their returns of acreage occupied and tonnage 
of minerals raised for the half-year ending December 31st, 1883, 
the chairman of the Commission, Mr. Walter Williams, complained 
of the omission of statutory declaration, and suggested that in such 
cases where the Assessment Committee had hitherto met the diffi- 
culty by doubling the assessments they should in future treble 
them. He congratulated the Commission upon the success of the 
new Stow Heath engine, and upon the progress of levels, whose 
completion would permit a concentration of water at certain points, 
upon which it would no longer be necessary, 1s now, to keep several 
engines at blast. Referring to labour disputes in the district, the 
chairman said he was sorry to find the opinion held among the men 
that trade was better. Unfortunately, the returns of the Commis- 
sion were getting less and less every year. 

The best mails of the week have been from Buenos Ayres, 
Monte Video, and Rio Janeiro. India, too, is buying fairly well; 
Australia is steady, and the Cape is showing a little enterprise in 
respect of up-country requisites to meet the needs of the goldfield 
miners. 

In the engineering and constructive ironwork departments there 
are several good contracts on hand, which will afford work for, in 
some instances, several months to come, The agricultural-imple- 


ment and machinery manufacturers also are steadily employed, 
whilst fencing wire and hurdles continue to be ordered in good 
lines, chiefly for the Australian colonies. Among current construc- 
tive work is the erection of a new gas-holder and tank, and 
also two new purifiers at Bilston for the Bilston Gaslight and Coke 
Company, who, during last year, sold more gas than in the year 
previous by five million cubic feet. 

The galvanisers are seeking new orders in the roofing branch, 

and, but for the requirements of the agriculturists in barn work, 
the braziery department would be flatter. 
_ The somewhat unusual order now upon the market for wrought 
iron casks and drums to an extent sufficient to meet the require- 
ments of the Admiralty for five years to come will not yield much 
profit, so keen is the competition for the contract. 

Manufacturers of wrought iron tubes describe business as quiet. 
Cut nails are in better demand for home. Iron safe and stro. 
room firms keep active. One firm has in hand an export order o 
considerable magnitude. 

An order for 7000 whistles for the Metropolitan Police Force, in 
substitution of the old and clumsy 1attles, has just been given to 
Messrs. J. Hudson and Co., military, naval, and police ornament 
makers, of Birmingham. 

The promoters of the scheme for supplying compressed air as a 
source of motive power in Birmingham have had the small lecture 
theatre placed at their disposal during the annual three days 
conversazione next week of the Birmingham and Midland 
Institute. Outside the Institute there wil! be a steam engine with 
compressed air. The compressed air will be conveyed 
into the theatre by an iron pipe, where it will be 
employed to drive machinery of an interesting character. 
The hydro-electric machine of Sir William Armstrong will be 
shown at next week’s conversazione by Mr. E. B. Marten, C.E. 
The machine is a strong steam boiler on glass legs. Steam at high 
arms y from the boiler escapes through a ber of peculiar] 

ormed wooden jets, and, owing to the friction of the partially con- 
densed steam against the wood, electrical effects are obtained, the 
boiler giving powerful sparks when the knuckle is presented to it. 

The Institute of Mechanical Engineers will send to the conver- 
sazione their photogra »hs and diagrams illustrating the inventions 
of James Watt. The photographs are those of models and 
machines in the famous ‘“‘ garret” at Heathfield Hall, now the 
residence of Mr. George Tangye, and are of intense interest. The 
og electro-magnet of the Institute will be used by Mr. Wm. 

ussell to show the curious effect of a powerful magnetic field 
upon copper and silver when moved in the field. 

An extremely simple form of pneumatic machines for the dis- 

patch of messages through short distances will be shown by Mr. 
ward Rivers, of Bristol, and Mr. A. H. Hirons proposes to illus- 
trate to the members the interesting phenomenon of “ flashing” as 
shown by gold when cooling from the melted state. Dr. Bjerknes’ 
apparatus for illustrating attraction and repulsi luced by 
diaphragms in rapid vibration will also be exhibited. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The year has opened with anything but a cheerful 
tone in either the iron or the coal trades of this district. In the 
iron market the feeling is somewhat despondent, and an unsatis- 
factory feature is the fact that, although prices for outside brands 
of pig iron, such as Scotch and Middlesbrough, have now got down 
to a point at which consumers, who have hitherto been going on 
from hand to mouth, have professedly been ‘open to buy largely, 
they are apparently not yet satisfied that the lowest possible basis 

been reached, and orders are still held back. In the engineer- 
ing trades there is also a tendency to slacken off. Some branches, 
such as special tool making, are kept busy, and locomotive builders 
have still a large weight of work in hand, but in the general 
branches of the engineering trade the weight of new orders coming 
forward is d ing, and, as a rule, engineering firms commence 
the year with considerably fewer orders ahead than was the case 
this time last year. The rapidly lessening activity in the ship- 
building trade is, no doubt, having a considerable effect, and for 
marine engineering work and heavy tools connected with ship- 
building yards there are comparatively few orders being given out. 
The ‘cotton machine making trade, which, with the exception of 
one or two of the very large firms, has been only indifferent for 
some time past, is also being adversely affected by the present 
unsatisfactory condition of the cotton trade in Lancashire, and 
many of the makers are very poorly supplied with work. In the 
coal trade the year opens with only a very moderate demand, and 
a weakening tendency in prices. 

The Manchester iron market on Tuesday was tolerably well 
attended, but the weight of actual business doing was extremely 
small. Local and district makers of pig iron are, as a rule, nomi- 
nally holding to late rates, Lancashire being quoted at 45s. and 
Lincolnshire at 44s. 10d. to 45s. 10d. less 25 for forge and foundry 
qualities delivered equal to Manchester, but at these figures they 
were doing no business, as they were altogether undersold, old lots 
of Lincolnshire pa. being offered at under 43s., whilst other brands 
in some cases could be bought at quite 2s. per ton under the price 
asked for local iron. Middlesbrough iron is now being pushed in 
this market at very low figures, and g.m.b.’s can be bought readily 
at 44s, 4d. net cash delivered equal to Manchester, with sellers in 
some cases open to take 1s. under this figure. Sellers are also open 
to take orders for long forward delivery at the minimum prices, 
but buyers are very chary about giving out orders. 

In the finished iron trade prices are nominally unchanged pending 
the result of the quarterly meetings this week. There is, however, 
very little being Fret and with some of the makers getting short 
of work, the tendency of the market is towards weakness. The 
average prices for delivery into the Manchester district remain at 
£6 to £6 2s. 6d. for bars, £6 7s. 6d. for hoops, and about £7 15s, 
per ton for sheets. 

One or two sales of hematite have been made at prices averaging 
55s. 6d. to 56s., less 24, for good foundry brands, delivered here. 

In the coal trade there is only a limited demand for all classes 
of round coal. The exceptional mild of the season is, of course, 
tending to restrict the requirements of the better classes of round 
coal for house-fire purposes, and the general slackness of trade 
causes other classes of fuel for iron-making and steam purposes to 
meet with only a dull sale. The restriction of the output, as the 
result of the recent stoppage of the pits for the holidays, prevents 
any pressure of supplies upon the market, and so far as quoted 
prices are concerned, there has not as yet been any material giving 
way. There is, however, a good deal of underselling, and the one 
or two colliery proprietors who have been holding out for 11s. for 
best Wigan Arley at the pit mouth have had to come down to 
10s. 6d., whilst generally, in house-fire coals, the tendency is to 
ease down. Engine classes of fuel are moving off fairly well, at 
late rates. At the pit mouth the average prices are about as 
under :—Best coal, 10s. to 10s. Gd.; seconds, 8s. to &s. 6d.; com- 
mon round coals, 6s. to 7s.; burgy, 4s. 6d. to 5s.; good ordinary 
slack, 3s. 6d. to 4s., with some of the Lest sorts fetching 4s. 3d. 
per ton. 

The shipping trade has been only quiet, with prices rather easier, 
Lancashire steam coal delivered at the high level, Liverpool, or the 
Garston Docks, not averaging more than &s. to 8s. 3d. per ton. 

On Friday last a meeting of the Manchester Geological Society 
was held at Wigan, when a visit was paid to the Dairy pit, owned 
by the Wigan Coal and Iron Company, for the purpose of inspect- 
oN improved ventilating fan which has been erected at the 
colliery, and the method adopted for enlarging a 9ft. upcast shaft 
to 14fe » With the arrangements introduced for the use of the 
electric light for working by in the shaft. A description of the 
fan, which is an improved type of Guibal, designed by Mr. Cook- 
son, of Wigan, was given, and it will be of interest to give 
here a few particulars of the system a for stripping 
the shaft to the requisite width, This is effected by carrying 
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the workmen on an iron grati suspended in the shaft, 
and allowing the material, ee 8 removed, to fall to the 
bottom of the shaft. In a which was is read by 
Mr. Cookson, he said he d only a — — on the 
wonderfully complete arrangements the le to carry out 
what must Saneoey sen @ very anxious tack in the stripping of the 
shaft. With regard to the electric light used in the » he was 
told by the manager that they could hardly have done without 
it, vi although it had been expensive to the company to buy the 
requisite plant, yet it had greatly lessened the risk to life and limb 
of the ms engaged on the work, and had also most decidedly 
saved loss of time and consequent loss of money. The lights in 
the shaft were three in number, of the Swan incandescent type, 
and of 50-candle power each, the engine and dynamo being suffi- 
—_ werful to give ten lights of equal strength. Since the 
end o! | cme the enlargement of the shaft has been carried on 
continuously, and has now been completed for 170 yards, 

As I intimated last week, the failure of Messrs Alexander and 
Hy. Brogden has not at all affected this district where the 
difficulties of the firm had long been known, and the business done 
here was of a very limited character. 

The promoters of the Manchester Ship Canal have sent out 
circulars soliciting support to enable the scheme to be brought 
again before Parliament with renewed vigour and increased con- 
fidence. It is stated that the total amount subscribed to the last 
year’s fund was upwards of £65,000, and the estimated further 
amount required for the second fund is £35,000, of which a large 
portion has been raised; but the committee confidently hope the 
total amount promised, and likely to be promised, may come to 
such a sum as will obviate the necessity of the whole amount 
each individual subscription being called up. 

Barrow.—The hematite pig iron trade still remains in a very 
unsatisfactory condition, ody business in all departments seems 
to be almost at a standstill. No change of any importance has 
been noticed during the past week in the state of the market, and 
there are few signs of any sudden revival for the better taking 
place. The exports for American, continental, and foreign pur- 
chases have lately decreased to an alarming extent, and the busi- 
ness doing at the present moment is practically ni/. Makers still 
continue to restrict the output of metal in the hopes that the pro- 
duction will then more nearly represent the deliveries. Notwith- 
standing this, the stocks of metal now h d still i 
and are very heavy, although not so large as they were some 
months ago. The outlook for the present year is not very promis- 
ing; but as no great expectations are formed concerning it, any 
improvement will come out as a pleasant surprise. Prices are low 
and generally unprofitable. No quotable change is noticeable this 
week, but they are a little easier than usual. Sales have been 
effected this week at—No. 1 Bessemer, 47s. per ton net at works; 
No. 2, 46s. 6d., and No. 3, 46s. per ton. Steel makers are ina 
very unsatisfactory condition, and little business of any importance 
is coming to hand. Large numbers of men in North Lancashire 
have been thrown out of employment during the past week. Rails 
are selling at last week's prices. Shipbuilders appear to be on the 
eve of a serious collapse. Iron ore is in but limited demand at last 
week’s prices from 9s. to 11s. per ton net at mines. Stocks are 
very heavy all round. Coal and coke steady. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue coalowners of Yorkshire and North Derbyshire have 
promptly replied to the new agitation for an advance of 10 per 
cent. On the 7th inst. a letter was received from Mr. Benjamin 
Pickard, the secretary to the Yorkshire Miners’ Association, asking 
the coalowners’ committee to arrange for a general meeting, with 
a view to hear a deputation on the question of the proposed 
advance, “‘and probably to try and arrange for a systematic regu- 
lation of wages in the future.” The coalowners’ committee, in 
their reply, declined to receive the deputation, the grounds of their 
refusal being that the coal trade is at this moment in a more un- 
certain and generally worse condition than it was when they last 
met and refused to concede any advance in wages, and that the 

ear opens with such a depression in the iron trade, the shi 

ilding trade, the cotton trade, and other large industries of the 
country, that it seemed to them to point rather to a reduction than 
an advance. On the second point, as to a systematic regulation of 
wages in the future, the secretary, Mr. C. E. Rhodes, intimated 
that, ‘‘ whenever the union were prepared with a scheme to effect 
this end, the committee would have great pleasure in calling the 
coalowners together to discuss it.” Some misapprehension has 
arisen in to certain advances made at several collieries in 
North Leicestershire and South ire. It appears that the 
10 per cent. there given is the 10 per cent. given in North Derby- 
shire and Yorkshire in 1882, and that no advance whatever has 
been given in connection with the present agitation. The wages 
paid in these districts, even with the advances recently made, are 
-— quite equal to those paid in North Derbyshire and South York- 
shire. 

At the annual meeting of the Yorkshire Miners’ Association, 
held at Barnsley on the 7th inst., Mr. E. Cowey was re-elected 
ett, and Mr. M. Ramsden vice-president. Messrs. Cowey, 

ickard, Faith, and Parrott were appointed a deputation to repre- 
sent the Yorkshire Miners’ Association, and join a general deputa- 
tion who will wait upon Mr. Gladstone in London on the 30th inst. 
on the franchise question. Delegates were instructed to attend 
the conference at Birmingham on the 20th inst, on the wages 
question. A resolution was in favour of asking for an 
advance of 10 per cent. at all the collieries in the South and West 
Yorkshire. A vote of the members and workmen employed at the 
pits is to be taken before the end of the ensuing fortnight, 
respecting the 10 per cent. advance, as to the course which the 
miners consider ought to be taken in the event of the owners 
refusing the advance. 

Messrs. Craven Brothers, the carriage and wagon manufacturers, 
of Darnall, are at present very busy on wagons, chiefly on account 
of home railways. They are just leting 7 agons, with 600 
sets of wheels and axles, for the Caledonian Railway ym 
and 100 sets of wheels and axles for the G w and South- 
Western Railway. They have also in hand 1 
Great Northern Railway Company. Mr. S. J. Clay, 

Eston, has taken an order for 100 wagons for the Great North 
Scotland Railway. 

For the Buenos Ayres Great Southern Railway Company, Messrs. 
Craven Brothers have just constructed a palace and dining car of 
unusual proportions, and containing several features of novelty and 
interest. It is 56ft. over the body, or 60ft. long over the buffers, 
9ft. 4in. wide inside, and 9ft. 5in. high. The body of the car is of 
East Indian—Moulmain—teak hg and the under frame and 
body are built solid, with the addition of steel-plates and angles to 
the sides of the car. bogie trucks are le entirely of steel, 
with Mansell’s patent boss-wheels. The axle-boxes are Craven’s 
special arrangement for facilitating the examination of the 
bearings, by which the box can be seen from end to end. The 
car has been specially constructed for a very hot climate, and 
one feature to this end is a sun-blind from end to end, constructed 
of wood, and fixed at an a to throw a shade which will effectu- 
ally protect the occupants from the sun. By means of a gauze 
screen, concealed in ornamental scroll work, the dust storms are 

luded, and by ther still more ingenious arrangement a supply 
of pure cold air is admitted into the car and the fumes and hot air 
permitted to escape. The car is 2ft. 8in. higher in the centre than 
any English carriage. There is every convenience in the form of 


smoking-room, ladies’ saloon, gentlemen’s saloon, lavatories, 
tl tt ts’ room, 


holstered and furnished on a most luxurious scale. By night 


by 


sliding arrangement, another tier of beds is obtained, forming a 
series of upper berths. The car is the first of the kind made in 
this country. It has been designed by Mr. T. F. Craven, acting 
under instructions from Mr. James Livesey, C.E., the engi- 
neer to the i It is intended for the use of the oe 
manager and officers of the company, who, it may be added, are 
mainly from Yorkshire and Lancashire. 

Sir John Brown, the founder of the Atlas Steel and Ironworks, 
Sheffield, usuall: ge at the annual social meeting of All Saints 
Church, of which e wasthedonor. Sir John has now retired from 
business, after an active and remarkable career, but his church 
being close to the great works with which his name will ever be 
associated, and to other immense establishments, he invariably has 
something to say on the trade of the old year and the prospects of 
the new. On the 7th inst. Sir John reminded his hearers that last 

ear he did not predict for Sheffield a very prosperous state of 
iness, and the result had justified what he then said. He had 
noticed with pain the restlessness among the artisans, and he 
deplored thei ble expectations, which he could only 
attribute to their desire for what was sometimes mi 
“recreation.” In regard to 1884 pros; seemed to him to be 
still gloomy, and he began to fear that England had almost, if 
not quite, reached the summit of her pasty. Our trade 
was being nibbled at right and left by our neighbours on 
the Continent and elsewhere, and we had so many com- 
petitors who used to be our customers that we must not 
again look for any material prosperity such as we had enjoyed 
for the last thirty or forty years. It therefore behoved both men 
and masters to pull together to conserve the trade we had, and if pos- 


of | sible recover some of that which had gone. Two things were 
4a abo 


necessary to meet to pen our manufactures, and 
improve the quality. During the last year Germany had sent to 
Newcastle and the North thousands of tons of steel plates, to the 
exclusion of our manufactures, at prices varying from 10s. to 20s. 
less per ton than Sheffield could supply them at. The Siemens- 
Martin plates, which originated in Sheffield, and succeeded the 
Bessemer process, were now being supylied to Earle’s Shipbuild- 
ing Company—of which he was the pe wah» German firms, 
though the carriage was less from Sheffield to Hull than from 
Germany to Hull. 

The Hadfield Steel Fo Company, Attercliffe, the well- 
known manufacturers of crucible cast steel casti has adopted 
the Lumley system of lighting its works by electricity, and 
finds it answers admirably. : 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last. There was a large attendance, 
but the tone of the market was far from cheerful. Makers as a 
rule are by no means well off for orders and ifest iderabl 
anxiety to sell. The official returns show that stocks increased 
considerably last month, and prices naturally continue to fall. 
Consumers are, therefore, more than ever inclined to hold off. 
Very few sales were made on Tuesday, and those only for small lots 
for immediate delivery. The usual quotation for No. 3 G.M.B. 
was 35s. 9d. per ton, but few — were disposed to give more 
than 35s. 6d. The stock of No. 4 forge iron is now very great. It 
is freely offered at 34s. per ton, but few buyers are found even at 
that low figure. 

Holders of warrants quote 36s. per ton, but the best offers are 
6d. below this, and no business is done. 

There was no reduction of the stock of Cleveland pig iron in 
Connal’s Middlesbrough store last week. The quantity held on 
Monday was 62,060 tons. 

The manufactured iron trade is still in a dep i iti 
Orders are being rapidly worked off, and fresh specifications are 
not easily p d. Competition is as keen as ever, and prices 
are with difficulty maintained. Consequently consumers keep 
back their orders in the hope of doing better shortly. Ship plates 
are £5 15s. per ton, shipbuilding angles £5 5s. to £5 10s., and 
common bars £5 7s. 6d. to £5 12s. 6d. per ton, all free on rails at 
maker’s works, cash 10th, less 2) per cent. Puddled bars are 
£3 7s. 6d. per ton net at works. 

It is satisfactory to note that, whilst all else is so dull, exports 
from the Tees continue good. The shipments for last month 
were: Pig iron, 68,418 tons; manuf: iron and steel, 
29,654 tons. The total exports during last year were heavier than 
in any year in the history of the trade, amounting, as they did, 
to a total of 1,350,194 tons, of which 992,815 tons were pig iron, 
and 357,379 tons were finished iron and steel. 

The Cleveland ironmasters’ returns for December, containing a 
statement of the make for the year 1883 and the stocks at the close 
thereof, were issued on Friday last. They show that 70,670 tons 
of hematite, spiegel and basi¢ iron, and 161,996 tons of Cleveland 
iron were made in D ber. The ber of furnaces at work 
was 117, or one less than at the end of November. The iron in 
stock and stores amounted to 253,105 tons, or an increase of 32,817 
tons since November 30th. The make of iron of all kinds during 
the year was 2,760,740 tons, or an increase of 72,090 tons over 1882, 
and about 80,000 tons more than was made during any previous 
year. The stocks on December 31st were 13,074 tons less than at 
the end of 1882. 

About 100 miners were paid off at Messrs. Pease and Partners, 
Upleatham Mines, New Marske, on Saturday last, owing to slack- 
™*The Maryport Hematite Iron Company and the Solway Hematite 

e ematite Iron pany and the Solway Hemati 
Iron Company, both of Ma rt, has damped down its 
furnaces and paid off all its workmen, amounting to about 600 
men. An offer was made by the employers to keep a portion of 
the works going if the men would accept a reduction of 10 per cent. 
This they refused to do, and all were discharged. 

It is announced that Messrs. Andrew Leslie and Co., of Hebburn- 
on-Tyne, and the North-Eastern Marine Engineering Company, 
Limited, of Wallsend, are about to amalgamate. The new com- 
pany will take over the shipbuilding yard at Hebburn, which is 
some 42 acres in extent, together with the engine works, which are 
directly opposite, and the two places will be worked as one con- 
cern. It is understood that the capital will be £650,000 in £10 
shares, and that 32,000 shares will be offered for public subscrip- 
tion. Mr. A. Leslie will be chairman of the new company. 

The workmen employed at Messrs. Short and Co.’s shipbuilding 
yard at Sunderland have agreed to submit to a reduction of wages, 
demanded the employers owing to the scarcity of orders. 
Helpers will be reduced $d. in the shilling per man, labo’ 


timeplaters 6d. per day, and rivetters’ percentage not yet fixed. 
The am rates wil remain in force until Apri. 

The strike at the Bowesfield Ironworks, Stockton, still continues. 
It is not countenanced by the Ironworkers’ Union, as it has taken 
place in defiance of the rules of the Board of Arbitration. There 
is no probability of the employers giving way. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE works and markets are only now assuming their normal 
position after the holidays, and there is consequently less than 
usual to report this week with reference to the iron and coal trades. 
In the warrant market business has been exceedingly flat—the quo- 
tations lower than any figures quoted for a long time. The great 
increase of stocks at Middlesbrough have had a depressing effect 


and | on our market, and the small shipments from Scotch ports, together 


with disputes in the steel trades, have likewise operated unfavour- 


ably, e number of furnaces in blast has been reduced to ninety- 
four, but most of these will be relighted after dergoing y 
repairs, 


Business was done in the warrant market on Friday forenoon at 
from 43s. O4d. to 42s. 104d. cash, and 43s. 14d. to 48s. one month, 
the quotations in the afternoon being 42s. 10d. to 42s. 104d. cash, 
and 43s. to 42s, 114d. one month, e market was flat on onday 
morning at 42s. 94d. to 42s, 10d. and 42s. 9d. cash, the afternoon’s 
business being at 42s. 9d. to 42s. 8d. cash, and 42s. 11d. to 42s. hd. 
onemonth. ma ge quotations in the forenoon were 42s, 7d. 
to 42s. 64d. and 42s, 8d. cash, and in the afternoon 42s. 74d. to 
42s, 9d. cash, and 42s, 10d. to 42s, 11d. one month. On Wednes- 
day the quotations were 42s, 8d. cash. To-day—Thursday—the 
ond Serine done up to 43s, cash, 

¥ ony Inglis, shipbu: and marine engineer, Glasgow. 
died thie forenoon alter brief illness. 

The demand for makers’ iron has been quiet, and the quotations, 
which are as follows, do not show much alteration :—Gartsherrie, 
f.o.b., at Glasgow, per ton, No. 1, 50s. 6d.; No. 3, 48s. 6d.; Colt- 
ness, 55s. and 50s. 6d.; Langloan, 54s. and 50s, 6d.; Summerlee, 
52s. 6d. and 48s. 6d.; Calder, 54s. and 47s. 6d.; Carnbroe, 51s. 6d 
and 47s. 6d.; Clyde, 47s. 6d. and 45s. 6d.; Monkland, 44s. 3d. 


led | and 42s, 3d.; Quarter, 43s. 6d. and 42s.; Govan, at Broomielaw, 


44s, 3d. and 42s, 3d.; Shotts, at Leith, 54s. and 52s,; Carron, at 
Grangemouth, 49s. (specially selected, 56s. 6d.), and 47s. 6d.; 
Kinneil, at Bo'ness, 46s. 6d. and 45s. 6d.; G rnock, at 

n, 51s. 6d. and 45s. 6d.; Eglinton, 45s. 3d. and 43s.; 
Dalmellington, 48s. and. 46s, 

The manufactured iron and steel trades are just now passing 
through a somewhat critical ordeal, viz., that o! me | wages. 
Such a reduction, it must be admitted by any unprejudi porate 
is an absolute necessity, and it has also become necessary that the 
strictest economy should be practised in all departments. Some 
excitement was caused early in the week by reports in the daily 
papers of the West of Scotland to the effect that there were to be 

t strikes in the iron and steel branches. ese rumours were 
ounded on the fact that reductions of wages had been intimated, 
and that the workmen had age their New Year's holida: 
beyond Monday morning, when they ought to have resumed. 
But while the idleness of the men was explainable in this way, 
there can be no doubt that much dissatisfaction exists, as is 
always the case when high wagesare broken. The members of the 
Iron and Steel Workers’ Association of Scotland ask that the 
agreement hitherto in force, by which wages are regulated 
the awards in the North of England, should be abandoned, 
and that see shall be paid in future by the Scotch market ——s 
rice of finished iron, and they claim that the dispute be sett] 

y a conference to be made up of one employer and one repre- 
sentative of the men from each ward. There are difficulties in 
connection with such a proposal, but it can hardly be believed that 
at a time when the trade is slackening, those interested will be so 
ill-advised as to render matters worse by a policy of no compromise. 
That a reduction in the steel trade should accompany the decrease 
of wages in the shipbuilding and engineering departments is only 
what was to be expected. 

The shipments of iron and steel manufactures from the Clyde in 
the past week, exclusive of pig iron, are valued at close on £70,000. 

Business in the coal trade is again almost fully resumed, although 
the shipping returns are still low in consequence of the past holidays. 
Fair shiy ts were despatched from Glasgow in the circum- 
stances, while 4530 tons were sent from Ayr, 2922 from Troon, 980 
from Leith, while at Grangemouth the quantity shipped was very 
small, During the past year the exports of coals at Burntisland 
aggregated 749,784 tons, as compared with 665,214 in 1882, an 
increase in 1883 of 84,570 tons. 

A reduction of 3d. per ton in the price of coals has been inti- 
mated by the colliery owners of Fife and Clackmannan, and it 
is reported that the continental markets are at present completely 
stocked. This reduction applies only to foreign shipments, there 
being no change in the rates charged to inland consumers. 

The Clydesdale Ironworks, at Holytown, have turned out a 
casting which is estimated to weigh about 250 tons, for the anvil 
for a 12-ton steam hammer which is to be used in hammeri 
steel ingots, and for the best classes of iron. The operation o 
casting occupied about thirty-one hours. 

The total export of a from the Clyde in 1883 has been 
1,250,300 Ib., against 1,445,874 Ib. in the preceding year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

LARGE consignments of rails have been sent off during the week 
to Bahia and Calcutta, completing some of the old engagements. 
New trade, however, is dilatory in coming to hand, and no improve- 
ment can yet be chronicled. Even the rejected rail trade is slow. 
There is a rumour of a ible conversion of Abernant Ironworks 
to steel works. I fear it is only dictated by hope. In the best 
years of Mr. Fothergill’s career they did well, but it is questionable 
if any steel works could be constructed there that would —— 
successfully with such as Cyfarthfa, Tredegar, and Dowlais. e 

ens’ failure has been another blow, but not a severe one, to 
Aberdare, and some new industry is badly wanted there, even if 
steel works are not practicable. Gadly’s Works, which used to 
supply a good deal of the best cold-blast iron for Armstrong guns, 
is still s nt. It remains to be seen whether the purchase of 
the canal - the Marquis of Bute will give it another impetus. 

Coalowners are evidently pene. with the view that the 

nt is an admirable time to get rid of their collieries. To the 
| list of late I have another to add; the Messrs. Pyman, 
Wilson, and Co., of Cardiff, have become proprietors of the 
Ffaldan Colliery, Garw Valley. The price for which it sold has 
not been stated, but large extensions are intended. 

The Windsor Slipways, Rs Dock, and Engineering Company 
has been registered at Cardiff with a capital of £180,000. The 
chief promoters are Cardiff coalowners and shippers. There is no 
difficulty in launching new cnterprises of this sort, but it may be 

nm to doubt whether this will not be overdone. The Bute and 
Treherbert Company is doing excellent work, and naturally 
prompts to rivalry and opposition. 

There is no falling off in the prosperity of the coal trade, and it 
is but common justice to the railway and dock authorities to state 
that they now appear to have grappled the immense traffic thrown 
upon them and are going along successfully. It was noteworthy 
last week that the tips were oftener — for coal than ships for 
their turn at the tips. Prices are ve rm both for steam and 
house qualities of coal, and there is little doubt but that colliers will 
soon again participate in the prosperous condition of the trade. Only 
in two quarters are there any notable difficulties amongst colliers, 
one at Caerphilly the other in the Ogmore Valley. Both appear now 
to be coming to an end. No.3 Rhondda, the supplies of which are 
looked upon with increasing interest as their area lessens, is booked 
freely at 10s. 6d. This coal is expected shortly to be won by 
Messrs. Crawshay at Pontypridd, and its advent into the Merthyr 
Valley is regarded with interest. 

I regret hearing that some kind of disaster has apres to the 
viaduct on the Newport, Pontypridd, and Caerphilly Railway at 
Treforest, which is likely to posty 1e opening 

A Chamber of ce has been opened at Newport, and a 
kindred institution at Swansea is undergoing some necessary 
improvements. 

pit rope breakage at one of the Plymouth collieries has occurred 
near Merthyr, causing the death of two men. 

I am glad to be able to report favourably of the shipbuilding 
trade at Cardiff, Chepstow, and Bristol. At the last-named place 
a new iron barque was successfully launched on Saturday at the 
yards of Messrs. Hill and Sons. cane 

The Institution of Mechanical Engineers, which met at Cardiff in 
1874, are again invited to make it their head-quarters in 1884, 
Last year they were at Leeds, There seems to be no end of hope- 
ful incident for Cardiff. A new line of steamers from Canada to 
France is being established, having Cardiff as a port of call, 
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THE PATENT JOURNAL. 
Condensed from the ag ol the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, b: 
giving the number of the page of THE ENGINEER at whic 
the Specification they is to, instead o, 
giving the proper number vs th a Specification. The 
mistake has been made by looki at E ENGINEER 
Index, and giving the numbers there rte g which only 
refer to the pages, in place of turning to those pages and 
Anding the numbers of the Specification, 


Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. ; 


lst January, 1884. 


1. Diviprxa Doves, G. Johnson, Glasgow. 
2. Cock or Tap, A. 3. Boult.(L. Pitllet, 
Fra 


8. DovcHina, Macurnes, G. Johnson, Glasgow. 

4, Sroon, A. J. Bou! It, —{Leube and Jiinge, Germany. 

5, DEVELOPING a System of TRADING, J. Denis, London. 

6. Metat Roor, &c , H. W. Frampton, Wi inchester, 

7. Frye Enarne, J. K. Smythies, Great Bentley. 

8. PHorocraPHic CAMERAS, Hart, London. 

9. Arracuina Inpra-RUBBER &c., to Boor Soxes, W. 
Smartt, Buckhurst H 

10. Evecrric Lamps, W. E. London. 

ll. Compounp, W. J. B. Graham, 
Charlton. 


‘12. Arracuine LeaTHer to Boot Soxgs, &c., W. Smartt, 
Buckhurst Hill. 
13, W. Leffler, London. 
Corn J. , Gravesend, 
. Locks, J. A. Walter, Rainh am. 
EXTRACTING Ammonia, &c., from Coat Gas, J. 


ingley. 
17. KNEADING, &c., Macuinery, P. Pfleiderer, London. 
18. Musica. Instrument, M. A. Wier, Norwood. 
19. MusicaL Instrument, M. A. Wier, Norwood. 
20. MusicaL InstrumENT, M. A. Wier, Norwood, 
21. Type-writer, M. A. Wier, Norwood. 
22. Lamp, &c., Burners, A. Hemingway, 
23. Rore Carryinc Gear, &., O. Imray.—(7. A. 
Appleing, Calcutta.) 
24. Evecrrica, Accumutators, &c., H. H. Lake.—(C. 
Dion and D, 
25. Spoons, Forks, &c., H. H. Lake.—{L. Merlet and 
Co., Vienna.) 
26 Fasteners for Guoves, &c., H. H. Lake.—(F. A. 
Burkitt, R. W. Cousley, and D, Mel. Cook, Melbourne.) 
27. Compressinc Air or Gas, H. H. Lake.—(T. F. 
Freeman, New York.) 
28, Crrcutar Rattways, H. H. Lake.—/(F. Roehr, U.S.) 
29. Macuines, H. H. Lake.—(C. B. Cottrell, 
Connecticut, U.S.) 
30. Pocket Fiask, H. H. Lake.—(A. Pittner and J. 
Medek, Vienna.) 
31. JouRNAL Boxes, H. H. Lake.—(R. W. Traylor, 
Virginia, U.S. 
82. Compounp for PLasterinc, H. H. Lake.—(A. £. 
Scales, Massachusetts, U.S.) 
* — Burroy’ Hoves, H. H. Lake.—(B. Kahl, 
ares. 
$4. Fasteners for Gioves, J. W. Pritchett, Clapton. 
35. Fasteners for Som, ¢- W. Pritchett, Clapton. 
36. Fasteners for Gioves, J. W. Clapton. 
87. W. B. Cavell, Pl 
88. Sanitary Traps, W. 
89. Bepsreap and ComMopE, W. W. 
40. Gatvanic Batrerizs, J. J. E. 
, London. 
41. Vessets for contarnina Liguips, J. B. Spence 
and J. E. , London, 
42. Gatvanic Barrerizs, J. B. Spence and J. E. 
Chaster, London. 
43. ALarM, &c., Apparatus, J. Howard, London. 
44. Fasrentnos for Dress, &c., J. C. Jefferys, London. 
45. Brean, &c., 8. Birley, London. 
46. Finerroor Bu E. 
47. Seatines for VaLves, J. Lag London. 
48. ALuminium, J. G. Willans, London. 
49. VOLATILE from Coat, J. G. Willans, 
London. 
50. Licutina, J. 8. 
51. Boxes, E. M. Kn’ 
62. VentiLatina, H. 
53. Fire-arms, &c., T. 
54. Castors for Furniture, E. Pfeiffer, London. 
55. W. Jennings, London. 
56. Looms for Weavina, T. H. Blamires, Huddersfield. 
57. Orncan Pepats, J. Rushton, London. 
58. OrGan Pepats, J. Rushton, London. 
59. OrGAN Pepa.s, J. Rushton, 
60. Contrxvous Brakes, E. Hawks. 
61. Brock W. E. 
62. Furnaces, R. Paulson, London. 
63. TorPpEpogs, R. Paulson, London. 
64. Reoisterrnc Games PLAyep at Bruuiarps, &c., E. 
©. T. Roper, Okehampton, and C. J. Davies, London. 
65. CaLcuLaTine Macuinegs, 8, Tate, London. 
66. Connectine, &c., Boats, E. J. Evans, Sudbury. 
67, Tac or LaBEL, &., W. Clark.—{(0. J. ‘Cohn, UB) 
68. Pite-privina, N. 6. Kimberley, London. 
69. Butronep Boots, J. Branch, London. 
70. PERAMBULATORS, J. London, 
71. Beveraces, J. on. 
72. Bueacutne &c., Henderson. HL. de 
Roussen, Paris. 
73. CrrcuLar Ham Brusues, J. Biggs, Bushey Heath. 
74. Ruiine Lives, L. Appleton, London. 
75. Forcine &c., W. H. London, 
76. Muxers’ Sarety Lamp, J. T. Wharton, Durham. 
PEpans for VELOCIPEDES, W. A. Pick, London. 
78. Garters, R. Hookham, ‘London. 
79. Burton Fasteners, R. Hookham, London. 
80. Lawn Tennis, &c., Poss, J. 8: Pinder, Dulwich. 
81. Tricycies, W. B. and M. Nation, West Ham. 
82. Mecuanism for Toy Ficures, G. Cole, London. 
83. Toy VeLocirepgs, G. Cole, London. 
84, Siipinc Winpow Basues, J.D. Tucker, Bromley. 
85. SuppiyrnG Air to FURNACES, R. Hepburn, London. 
86. Compininc Door Knockers with Gonos, &c., R. 
Hepburn, London. 
87. CLosine Cans, T. G. F. Dolby, Dulwich. 
88. Horse-sHoEING, R. Glover, Stratford. 
89. Horse-sHOEING, R. Glover, Stratford. 
90. Recertactes for EFFERVESCENT Satts, R. Glover, 
Stratford. 


91, Sweerina, &c., Srreets, W. March, London. 

92. PuRIFYING SEWER Gas, 8. C. Dean, 

93. Puriryine Sewace, 8. C. Dean, 

94. TreatTiInc Human Excreta, R. "Nicholls, Hendon. 

95. METALLIC Packine, Reddie. J. J. 
Crowley, Savannah, F. L. Manchester, New York, J. D. 
Richardson, Brooklyn, New York.) 

96. SLATE Pencit SHarrener, W. 8. Icely, London. 

97. Bevt Levers and J. er, Brighton, 
and J. W. Andrew, Hove. 

98. Lanp and Water, E. H. Hollins, London. 

99. ConsTRUCTING STEAM Borters, J. Brown, , London. 

100. Consrructine and the ‘of Rais, 
G. F. L. , Kingston-on- 

101. UnsinkaBLe Suips, J. 8. Scott, lon. 

102. Apraratus, W. Whieldon and 
es, 

UARDS and Brakes, J. W. Haynes and W. 
Whieldon, London. 

104. Execrric Swircues, C. A. Bullock, Blackheath, 
and E. Shaw, Clifton. 

105, WeaTHERING Parapet, J. Robson, London, 


106. Mecuanicau Toy Boats, G. Cole, London, 
107. Stoppers for BorriEs, &., Jones, London. 
108. VentiLators, T. Jones, London, 


109. Meutine Por, J. Harsant, T Twickenham. 
110, UnstopreRine Borties, Griffiths, Birmingham, 


- 
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111, Cigarettes, F. Plaister, Oxford. 
112. Carryine Parce.s, F. Small and Halsey, London. 
118, Rerriceration, J. Harrison,-London. 
114, Vienetrep Puotocrarns, H. V. Weyde, London. 
115. Reapine and Mow1na, G. P. London. 
116. ARTIFICIAL FUEL, E. iff. 
117. STEAMSHIPS, k.—(M. Bébillot, Paris.) 
118. Borers, Wood, Broadmead, and 
G. Milton, Stapleton. 
119. Srair-rop Fasteners, G. Nobes, London. 
120. Curckina Apparatus, R. H. Matthews, London. 
121. Pencits, J. Hickisson, London. 
122. Measurine Tape and Houper for Postace Stamps, 
&c., J. Hickisson, London, 
123. MeasuRING and RecIsTERING ELEcTRIC CURRENTS, 
J. Tavener, Basingstoke. 
124. Ourwarp Form and InTreRNAL ConsTRUCTION, &c., 
of Sea-corne Suips, W. Harvey, London, 
125. Hyprauv ic Lirts, A. Clark, London. 
126. FasTENING CRAVATS to the SHIRT Front, C. W. and 
H. F. E. Davis, and W. H. K. Jackson, London. 
127. Smoke and’ Fume Conpensers, W. E. Gedge.— 
(B. M. Alderman, Tuscon, U.S. 
128. THROWING oN or oFF BELTS of SEWING Macuines, 
., R. J. Johns, London. 
129, Srrercurne, Dryina, &c., Woven Fasrios, W. E. 
Gedge.—({A. Delharpe, France.) 
130. Avromatic Vatves, A. Bell, Bexley Heath. 
131. ELecrro-pynamic Macuiyes, H. J. Allison.—(2. 
N. King, Dayton, U.S.) 
182. VentiLators, J. 8. Sweet, London. 
133, WATERPROOFING Fasrics, J. 8. Sweet, London. 
134, Steam Boxers, J. Whitley 
135. ConstructiNnG Surps, &c., Whitley, Leeds. 
. Rivets, J. Whitley, Leeds. 
137. MaTeRIALs for BurLpinG Sups, J. Whitley, Leeds. 
138. Woopen Pavement, J. McG. Croft, London. 
189, Steam Enoryes, T. London. 
BALANce for TRIC¥: cies, &c., J. Shaw, Coventry. 
141. Pins, C. R. Cundell, Weston. 
142. SKATES, c. Corneby, London. 
143. AMALGAMATING GoLD, &c., B. C. Molloy, London. 
144. Domestic Stoves, H. Thompson, London. 
145, Fire-crates, J. Bate, London. 
Savino Lire at Sea, W. Balch, Greenwich. 
147. Water Heatina APPARATUS, M. Brophy, London. 
148. Seatines for Vatves, &c., M. M. Brophy, London. 
149. for ELecrric BELL, C. Smith, London. 
. Propucine Representations of ENAMEL Work, 
J. H. Johnson.—{ W. H. Guilleband, Paris.) 
151. Paper, J. H. Johnson.—(J. A. Meyrneis, Paris.) 
152. CULTIVATING Oysters, A. P. Price, London, 
153. Cement, &c., R. Stone, London. 
154, HaMMERLESs Drop-pDown Guns, J. Pinder, Dulwich. 
155. Grvinc ALarRM, &c., G. Nobes, London. 
156. BorLers, J. Watson, St. Albans. 
157. Stipe VALves forSteaM Enoines, R. Cook, London. 
158. Commutators for Continvous CurRENT DyNamo- 
ELEcTRIC Macuines, L, Hidvéghy, London. 
159. Lerrer Recepracies, G. J. Harcourt, Clifton. 
160. F1xinc Ixpta-RUBBER Tires, W. Monk, London. 
161. Rar-way Cuairs, G. J. Harcourt, Clifton. 
162. BicycLe ATTACHMENT, W. Bevan, London. 
163, Fountain Pens, J. 8. Letts, London. 
164. Wispow Fasteners, F. Lea, London. 
165. Se_r-cLostne Cock, G. W. Foster, London. 
166. Rivet-HoOLpERs, G. W. Foster, London, 
167. Lever Locks, C. Whittle, London. 
168. Gear for Drivixc VELOCIPEDES, 8. Rich, Croydon. 
169, Castor Bow s, &., J. Parry, Birmingham. 
170. Lockine Device, W..C. Batten, Aston. 
171, Kwrre-HanpDies, A. J. Jones, Moseley. 
. CARVING Forks, A. J. Jones, Moseley. 
173. FLUsHING Apparatus, W. Baraclough, birmingham. 
174, Propucine Vapour Gas, D. Marcus, Birmingham. 
175. Picrure, &c., Mounts, W. Morgan, Birming! 
176. TricycLEs, W. T. Eades, Birmingham. 
SuSPENDING APPARATUS, C. Showell Birmingham. 
178. Tricycies, &c., 8. Martin, Staffo 
179. METALLIC Spoons, D. R. Price, Birmin; 
180. FLUSHING APPARATUS, W. Baraclough, ‘baston. 
181. Rattways, 8. Woodall, Edgbaston. 
182. MECHANISM for VELOCIPEDES, 8. Martin, Stafford. 
183. Rusr, J. F. Craddock, W Warwick. 
184, TricycLes, &., 8. Martin, Handsworth. 
185. Naits, D. Higgs, Halesowen. 
. Lock-uP Stop-vaLves, &c., G. Teideman, London. 
187. SHeet C. J. ‘Latter, New Sou 
188. BurGLAR ALARMS, A. M. Clark. D. Hil and 
A. W. Bogart, New York, U.S.) 
189. M. Kaufmann, Greenwich. 
Fivrerine Apparatus, F. H. Landon, London, 
1. Recor, Cusnions for Frre-arms, H. J, Allison,— 
New York, U.S.) 
192. Boor and Sxoe, J. Gerard, London. 
193. ARTIFICIAL LEAVES and Fiowers, E. G. Brewer. 
J. T. Noblom, Paris.) 
194. TuRNING OVER Music Leaves, R. Padbury, London. 
195. Taps, E. G. Brewer.—(A. Bérges, Paris.) 
194, ExLectric CurRRENTS, J. Brockie, Brixton. 
197. SELF-LOcKING APPARATUS for RAILWAY SIGNALS, 
&c., H. L. M. Goodridge and T. R. Davies, London. 
198. Economisine the UsE of Gas, 8. Mtiller, London. 
199. Vottaic Batreries, R. Ap , London. 
200. Ticket DELIVERY ‘APPARATUS, F. Rose, London. 
201. Suirts, C. Mays and W. P. Pe 8, London. 
202. Microscore Stipes, B. Piffard, Hemel Hem 
203, Puriryine &c., Gas, H. R. Snelgrove, London. 
204. Pry, R. Barlow, Dalston. 
205. Gas, &c., Tubes, G. W. Wright, London. 
206. LOcoMOTIVE Bowers, 8. Pitt.—(J/. U.S. 
207. SEPARATING STrips of Emprorvery, &c. 
Lake.—(D. Guggenheim, New York.) 
208. MovaBLe Decks, &c., G. W. Wright, London. 
209. CING ASSIMILABLE PuospHates, H. J. 
Haddan,—(A. van Oldruitenborgh, Belgium.) 
210. Boot Sores, H. Haddan.—{J/. Larssen, 
211. Exuaust VENTILATORS, G. W. Webb, Re: 
212. VextiLation, G. W. Webb, Reading. 
213. Bicycies, A, Barham, Croyd on. 
214. FasrentNo Busxs to H. J. Haddan.—{A. 
Hinrichsen and Co., Hamburg.) 
215. CorFEE-PoTs, E. Boyes, London. 
216, SELF-ACTING ‘CALENDAR, D. Gestetner and 8. Levy, 
London, 
217. Measurinc ANotEs, H. Watkin, Waltham Abbey. 
218. ADHESIVE Stamp, &c., 8. Pulzer, London, 
219. Poucn, 8. Pulzer, London. 
220. Facine Surraces, W. Schonheyder, London. 
221, SusPENDING the Corrosive ACTION of Acips, &c., 
London. 
222.’ Tunestic &c., A. K. Huntington, London. 
223. OrENING and Ciosinc Doors of HaNsom Cass, J. 
Saxby, jun., London. 
224, TREATING SCRAP Zinc, A. K. Huntington and J. 
Humphrys, London. 
25. Drawine Boarps, &c., T. Taylor, Walthamstow. 
. Hanpies for Bats, R. 8. Moss, London. 
207. Dryine Yarn, J., M.,C., & L. Jefferson, Bradford. 
. Drivine Betts, Wheelhouse, Brighouse. 
229, Specutum, J. W. Ayres, London. 
. BEpDsTEADS and Corts, E. London. 
231. DYNAMO-ELECTRIC MACHINEs, C. ht, London. 
232. INcREASING SPEED of TELEGRAPH J. H. 
Carson.—(E. Weedon, Newfoundland.) 
, London. 


233, CRUSHING MILLs, G. Buchanan & W. Kea: 
234. INCANDESCENT Lamps, J. H. Gardiner, ondon. 
235. ComBiNED Music Stoo, and Casrnet, G. Bugler 
and J. P. Hogan, London. 
236. PRoPELLING Boats, J. Bramall, London. 
237. Vatves, Cocks, and Taps, J. R. McNeil, London. 
238. Or Lamps, E. 8. Copeman, London. 
. ENVELOPE CeMENTING, R. Fenner, London, 
. ELEcTRIcAL Retays, J. A. Lund, London. 
J. A. Lund, London. 
2. Covers for CuLINARY T. an 
croft, Wolverhampton. 
243. Miuk-cans, E. Goddard, London. 
Boots, &e., R. Treleaven, London. 
45. FURNACES, Morris, Doncaster, ani 
West Stockworth. 
246, STEREOTYPE Matrices, T. & H. Daw, 


247. Supportine Bopies in War H. Clanch; 
London, and T, A. F, Hall, Sou 


248, Feepinc Lupricant, J. Simmons, London. 

249. Bout, Hall, London. 

250. Lirtine, &c., Fiurps, F. B. Hill, London. 

251. gam Barreriges, L. J. Dopping- Hepenstal, 
London. 

252. Lirtrnc or Hoistinc MACHINERY, J. M. Day, 
W. R. Green, and H. C. Walker, 8 

258. Stays, &c., 8. Dixon, oe 

= Hoprxa, &c., Bootsand Sxogs, C. Hare, Norwich. 

255, VELOCIPEDES, &c., F. Baden-Powell, 

Curmneys, T. W. Philips, London. 

257. Bettina, R. R. Gubbins, London. 


Cup Fastener for Neckties, J.C. 
FirePRoor FLoors, Bri , London, 
Frreproor Fioors, H. H. Brid; . London 


Dryina, &c., Steam, W. Wise. 
DYNAMO-ELECTRIC Macuines, w. Mordey, Putney. 
Dispiayine Rippon, W. Wise.—(J. Wiget, Arbon.) 
TRAVELLING TABLE, H. Wellings, London, 

. Evecrric Barus, M. Humm, ug 

. Hansom Cass, I. D. Pollard, London. 


2nd January, 1884. 


267. Composition for Suips, W. Day, Blackheath. 
QUATREMAINE VELOCIPEDES, E, G. Colton, London. 
. Twix-Boats, J. Linkleter & W. Mears, Tynemouth. 
270. GLovE FasTeners, E, Atkins, 

271. Stays, &c., W. Hatchmann, London. 

272. PIANOFORTES, L Grindrod, Rochdale. 

273. Looms for A. Roch 

274. BorrLe Stoppers, &c. . Robinson, N: 

275, Destroyine INsEcTs, Littl le, 
276. Music Stanps, J. W. Gordon, London. 

277. Steam Enoine Inpicators, W. Jones, Blackley. 
278. ILLUMINATING BuILpINGs, SHop-winpows, &c., W. 


279. WorkKING, &c., the Recor. of Guns, A. Sauvée.— 

‘J. B. G. A. Canet, Paris.) 
. Gatvanic Batrerizs, J. Enright, London, 

281, Door Locks, A. Lancaster, London. 

282. GENERATING ELECTRIC Currents, Ww. Aldred, 
Sheffield. 

283. Deep-sea Fisuine, &c., 8. Kemp, London. 

284. Actions of Breecu-LoapING Fire-arms, J. W. 
Smallman, Nuneaton. 

285. Bopy Armour, A. Grant, London. 

286. WATERPROOF GARMENTS, I. Frankenburg, Salford. 

287. HypravuLic Pumps, &c., W. Hutchinson, Salford. 

288, CurLery Hanp.es, T. and J. Brooke, Sheffield. 

289, DisTRIBUTING Manure, G: Gibbons, Manchester. 

290. Bronzine &c., Paper, D. Dodds and R. Fletcher, 
J. Birmingham, and 

= ICYCLES, an 

N. Wright, Coventry. 

292.” TorLer Comss, C, E. 

294, ORNAMENTAL WALLS, ‘irmingham. 

. Tricycies, &c., J. 8. Edge, jun., Birmingham. 

Winpow VENTILATOR, &e., J. Walsh, London. 

297. Mera Tubes, E. Deeley, Walsall. 

. OPENING, &c., CaseMENTS, J. Bruce, Birmingham. 

Raisine, &., Winpow Sasues, Smith, Bir- 
mingham. 

300. Couns and Vatves, H. J. Harman, Manchester. 

301. Cueckinc Apparatus for CARRIAGES, Ww. Thomp- 
son.—(M. G. Buchholtz, Brussels.) 

302. PoLisHine Paste, Cohen, Liv 

. Cases for Borries, D. Davies, Wrexham. 

304. CHARCOAL Box Irons, C. Clark, Wolverhampton. 

. Screw Gear, J. H. Abercrombie, Glasgow. 

. BAKING Powper, A. McDonald, Langsine. 

307. PRINTING Macuines, H. H. Lake. —({C. B. Cottrell, 
808. Courtine for Smarts, &c., J. Jamieson, er 

Wincobank. 


809. WinpMILLs, A. Taylor, Bradford. 
310. for Waste J. Parkinson, Bradf 
311. &c., SHUTTLE-BOxEs, J. 


Poole, 


G for J. Stephenson and 
312. Grate-Bars for FURNACES, and W. 
Topham, Dudley Hill 3 

313. SHoxs and Boors, W. England, Great Malvern. 
314. DYNAMO-ELECTRIC Macuines, 8. Williams, New- 


po! 

$15. Buiocks, R. Priest, Cradley Heath, 

316. CoaL ScurTLes, J. A. de Macedo, 

317. Fuzer-Boxes, G. J. Harcourt, Clifton. 

318. LowERING, &c., Boats, J. Nelson, age 

Cameras, 8. D. McKellen, 

ester, 

320. WuiP Sockets, &c., C. Peters, Birmingham. 

$21. Ro.iErs for WasHING Woot, H. Allison, Bradford. 

322. Pickrnc ARM for Looms, R. Marchant, Huddersfield. 

$23. Rartway Sienaxs, I. Schofield, Halifax. 

324. VALVEs, J. ves, Widnes. 

$25. THERMO-DYNAMIC Enornes, J. Hargreaves, 

$26. Domestic Fireriaces, &c., J. Smith, Liv 

327. Tramway Facto Ports, T. B. de To 
T. Bromilow, Liverpool. 

328, Srarr-caRPet Rops, G. J. Harcourt, Clifton. 

329, Fixcer Boarp for W. Buchanan Glasgow. 

330. Fastentne, &c., Boots, G. Lindsey, Brighton. 

331. DyNAMO-ELECTRICAL Macuines, J. H. Johnson.— 
C. Barton, New Zealand.) 
$32. Fountains, A. J. and H. C. Needham, London. 

. UMBRELLA, W. Cheesman, London, 

334, TuRNsCREW, W. Cheesman, London. 

. Stew Pan, W. Cheesman, London. 

Lay Ficure Stanp, W. Cheesman, London, 

. Lowerrne, &c., Boats, R. Eyles, London. 

338. Street Wire, &c., C. M. Pielsticker.—(Dr. F. C. G. 
Miller, Germany. 

339. TELEPHONE TRaNsMITTERS, H. J. Allison.—(D. 
Drawbaugh, Pennsylvania, U.S.) 

340. PRESERVING Surps’ Bottoms, E. Pearce, Southsea. 

341. Boats, W. H. Denham, Southsea. 

342, Recutatine the of Desks and Seats, W. 
H. St. Ruth, Liverpool. 

343. ADJUSTING Lookine-GiassEs, &c., W. F. Alleock, 


gham. 

344. Sasu Fasteners, W. F. Allcock, Birmingham. 

345. Tramcars, &c., C. L. H. Lammers, Gosforth. 

CLEANSING TRAMWAY Roaps, C. Norton, London. 

. Tosacco-pires, J. Kerry, Hove. 

348. VALVE Gear, J. McCammon, Belfast. 

349. VELocIPEDEs, J. McCammon, Belfast. 

. InLayrne Woop, H. Forrester, Milton. 

351. Kiins, H. Knowles, Woodville. 

. Ovens, H. Knowles, Woodville. 

.. STONE-BREAKING Macuings, 8. Mason, Leicester. 

. Fan or VENTILATOR, F. L. Jeyes, London. 

. Screw WReENcHEs, C. W. Asbury, Sparkbrook. 

. GAS-BURNERS, M. Steel and J. T ale, Gosforth. 

357. Guipine Vessexs, M. Gill, Huddersfield. 

358, Fue. Economissr, T. Nicholson, Hoole. 

Prec, C. Chipps, Southsea. 

360. Motive-powEr, J. Horrocks, Southport. 

861. Sprnnina, &c., Macutnery, 8. Lord, Rochdale. 

362. SecTIONAL Boox St1TcHINe and FOLDING 
8. H. Halland 8. Gee, Leeds. , 

363. METALLIC Bepsteaps, T. Jefferies, Birmingham. 

Epeine 8. Gibson, Hebden Bri: 

. Rarsinc and Lowerinc Windows and SASHES, J. 
G. Ackroyd, Sowerby Bridge. 

366. SrRETCHING TROUSERS and GARMENTS, G. Wilmer 
and A. Baxter, Leeds. 

SMOKING PIPEs, J. F. Walsh, Hipperholme. 

. Brake, W. Hough, Headin, 

. SPREADING, &c., FABRICS, ques Greetland. 

, TURNING-OFF, &e., Gas, G. Foster, Halifax. 

371. Hinags, I. Whitehouse, Birmingham. 

. Lamps and Reriectors, H. Salsbury, London. 

UE) Toots, H. J. Haddan.—(A. E. Lytle, 


.) 

CreaM, F. H. Stevenson, Forest-gate. 
875. CuIn Houper for Viotin Upton, London. 

876. Exrractinc Borrie Stoppers, A. Long- 

bottom, Driffield. 

877. LANTERNS, J. Haynes and W. Whieldon, London. 
378. SELF-FEEDING SWILLING Brusu, M. Byron,Sheffield. 
379. CLEANING FuRNITURE, A. J. Bradley, Clough Fold. 


881. Bicycies, J, B, Bell, Nottingham, 


282. Printine Surraces, I. B. and E. . Shaw, Tun- 

stall, and W. 8. Shaw, Wolverham 

383. PRINTING INSCRIPTIONS, &e., L 8. Shaw, 
Tunstall, and W. 8. Shaw, Wolverham 

384. CEREMIC Prares, I. B. and E. ‘Tunstall, 
and W. 8. Shaw, Wolverhampton. 

385. Exastic PRintina SURFACES, I. B. and E. 8. Shaw, 
Tunstall, and W. 8. Shaw, Wolverham: 

886. ARTIFICIAL &., L B. and E. Shaw, 
Tunstall, and W. 8. Shaw, Wolverhampton. 

387. Sinks and T. Softley, Gateshead. 

388. WasHinc Macuines, G. rar Turnworth. 

389. Hoistinc J. Day, W. Green, H. 
Walker, and R. Carey, London. 

390. PERAMBULATORS, . Smith 

891.- CoupLinas, F. Keeling and R. Rigley, Bulwell. 

392. Wispow CLeaner, R. W. Kenyon, Accrington. 

393. VerMIN Trap, G. E. Smart, Tunbridge Wells. 

394. Bricks, W. Parry, Bangor. 

395. TUBULAR ELECTRIC Conpucrors, B. Finch, London. 

396. Hose Rees, J. T. Foot, London. 

'397. Mouruptece for CIGARETTES, N. Bauman, London. 

398. Door Sprinas, 8. Coombs, London. 

399. Sieeve Boarps, F. Healey, Croydon. 

400. Beer Taps, E. 8. Norcombe, Birm: 


| 401. Suives or Bunes, E. 8. Norcombe, 


402. Sasu Fasteners, E. 8. Norcombe, Birm’ 

403. AlR-TIGHT BARREL Bune, J. Dawson, She! 

404. VeLocipepEs, A. Kirby, Bedford 

405. Savin FuEL, &c., D. Glass Houghton. 

406. TesTING the Quatity of F. Bond, Gloucester. 

407. Stoves, F. T. Bond, Gloucester. 

408. Spaves, &c., T. Parkes, Bilsto 

409. Lames, 8 8. H. and R. Barlow, 

mdon. 

410. Lamp-sHADES and Rer.ectors, R. Barlow, London 

411. Hoiper for Erecrric Lamps, R. Barlow, London. 

412. EL.ecrropes, 8. Emmens and R. Barlow, London. 

413, Cornice PoLe Bracket, F. Gaunt, Birmingham. 

414. Compina Macuines, J. C. Walker, "Shipley. 

415. .Foop for Youne Carrie, R. Jordan.—(H. Lederrey, 
Vaud, Switzerland.) 

416, STORING &c., G. Dundee. 

417, Evever Srups, W. Edridge, 

418, Fire-proor Parnts, C. Mountford, Birmingham. 

419. LuaoacE LaBeL, J. Haigh, Manchester. 

420. SusPeNDER for GARMENTS, J. Haigh, Manchester. 

421. Printinc Faprics, G. H. Underwood, 
Manchester. 

for Foc Sianats, C. Bailey, Newton 


423. Carpine Enarnes, W. H. Oates, C. J. H. and T. B. 
Schofield, Oldham. 

424, Fiyers for SPINNING, J. Heginbottom, Oldham. 

425. Breakpown HamMmeriess Guns, F. Beesley, 
London. 

426. Coverrnes for Umpre.ias, C. Bromhall, 

427. Securine Buck es, C. McDo , Manchester. 

428. Carico Printine, &c., D. aworth and W. 
Hanson, Mottram. 

429. FAstentnes for HorsesHoE Paps, &c., R. Lewty, 
Manchester. 

430. Securine LaBE:s, &c., J. Jackson, Manchester. 

481. Cans, H. Talbot and G. Glossop, Sheffield. 

432. Scissors and Suears, A. J. Hobson, maga 

433. Knire Houpers, J. Appleby, Birminghem 

434, Compounp for CLEANING, J urnley. 

435. Fasteners for Drivixc Betts, G. H. Hebble- 
thwaite, Huddersfield. 

436. Looms for Weavine, C. Catlow, Burnley. 

437. VENTILATING Sewers, P. M. Walker, Halifax. 

438. SHEDDING Apparatus for Looms, F. Leeming, 
Bradford. 

439. Carprine Freres, A. Orrah, Huddersfield. 

440. Fasrenincs for TRAVELLING Trunks, &c., E. C. 
Thomasson, Worcester. 

441. Door Knoss, &c., E. Vv. Bailey, Birmingham. 

442. Tennis Pogs, F. Cooper, Kivernells. 

443. Coxrne and Distitiine Coat, C. E. Bell, Durham. 

444. Pump Gear for Fisuinc Smacks, J. Plaistow and 
E. Richardson, Grimsby. 

445. SHeLiinc Peas, R. Owen, 

446. Currine or Mixcinc Meat, G. Herbert, London. 

447. Vaves, J. Day, Ba’ 

448. REVERSIBLE WrisTBaNDs, W. Owston, 

449. ELecrric Arc Lamps, J. H. Greenhill, Bel 

. Evecrric Arc Lamps, J. H. Greenhill, 

451. VeLocrpepes, C. Hart and B. Barton, Birmingham. 

. Harvestine Macuines, A. C. Bamlett, Thirsk. 

. Corsets, W. Pretty, jun., Ipswich. 

. Gas Enorngs, R. Skene, London. 

455. Roastrinc A. M. Clark.—(0. Offrion, Paris.) 

. Bicycie, &c., WHEELS, H. J. Pausey, London, 

a ARRANGING Bricks, J. Jones, Johnstown. 

. Row ocks, C. F. Woosnam, Southend-on-Sea. 

459. INCREASING ILLUMINATING PowER of Gas, M. 
Steel, Gosforth. 

460. HEATING Water, M. Steel, Gosforth. 

461. Scarrs, P. Everitt, London. 

462. Boorsand Suoes, H. Daniel, Nantgaredig. 

463. CaRRIAGE, &c., BRAKES, J. Allen, London. 

464. TELEPHONIC APPARATUS, 8. Vyle, London. 

465. Steam Pumprne Encrves, 8. G. Browne and W. 
Boby, London. 

466. Pens, &c., A. B. Cruickshank, London. 

467. SWIMMING Appiiances, W. P. Winsor, London. 

468. NoTE-PEDALS of PIANOFORTES, J. w, Leeds. 

469. OpENING, &c., Winpows, E, and J. M. Verity and 

ks, Leeds. 


. Ban’ 
470. Toy LocoMorives, &c., G. Cole, London. 
471. Starr-rop HoLpERs, "A. W. Child and G. B. 
, London. 

472. ConcERTINAS, F. W. Seume, London. 

473. PREVENTING COLLISION of STEAMSHIPS, W. Bevan, 
London. 

474. Heatinec Kins, &c., H. Knowles, Woodville. 

475. Kins, &c., H. Knowl les, Woodville. 

476. WeIcuING, &c., Weicuts, J. W. G. Monk, 
77. HorsEsHoes, J. 8. Robertson, barto’ 

478. Stuns, &c., E. Lansard, London 

479. TRANSPORTING Loans, W. L. Wise.—(P. R. and P. 
R. Bedlington, Bilbao. 

480. Hotpina Lucirer Matcués, E.° Edwards.(?P. 
Gillaux, Belgium.) 


8rd January, 1884. 


Puriryine, &c., Water, H. J. A. Bowen, 
482. DaccER UMBRELLA, W. Nicholas, New Southgate. 
483. PerMANENT Way, W. Colam & R. Phillips, London, 


484. Carpine Enornes, &c., G. Bernhardt, Radcliffe. 


485. Borers, &c., W. H. Mirfin, Manchester. 

486. REELS for YaRNs, &e., G. Bernhardt, Radcliffe. 

487. SADDLEs for BICYCLES, W. Woolley, ham. 

488. Joruxt for Sewace Pires, J. Parsons, Netherfield 
Carlton. 

489. Savino at Sea, T. Bridge, Eastbourne. 

490. Oven Soxes, &c., R. Wallace, Blackburn. 

491: Setr-actine Retorts, B. P. Walker, Birmingham, 


and J. A. B. Bennett, King’s Heath. 
Ru Paper, J. Shaw, Honley. 


493. TREATING FrBrREs, &c., J. Mlingworth, Batley. 
494, Jornt for Prrzs, T. H. ” Harrisson, Liverpool. 
495. Huxces, W. Wilkes, Bloxwich. 


496. VeLociPeDEs, W. Parnall, Bristol. 

. Encrves and Borers, W. Wilkinson, Kempston. 

. VEHICLES,/E. Richmond, Leicester. 

. TeMPLes for Looms, J. Cook, Eccles. 
FRUIT-DRESSING “MACHINES, J. G. Hopkinson, 


arrogate. 
501. Rance Borters, W. Baird, Dublin. 
502. CoMBING — F.T. Pollard, Leeds. 
503. Jet, G. Hirst, Aislaby. 
504. Putieys, J. H. Boddy, Leeds. 
505. Lamps, &c., J. H. Rareliffe, Oldham. 
506. SPINDLES, &e., T. Ashworth, Davyhulme. 
507. for T. Griffith s, Bury. 
508. Proputsion of Boats, E. Chrimes, Lower 
Broughton, and R. Cooke, Manchester. 
509. Curtine, &c., Iron, T. Horton, Birmingham. 
510. Orn-can, J. and . Lucas, Birmingham. 
$11. Lamps, J. and H. Lucas, 
512, Frre Ranoegs, J. Dean, Oxford 
513, VELocIPEDEs, J. Forguson, Bowdon. 
514. Potato DicceErs, W. Kirkham, Westby. 
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515. Boots and Suors, W. Thurma: 

516. Frre Hose Covetines, 8. B. Wilkins, in 

517. Cramps for Fixryc Boarps, E. and J. M. Vi 
and B. Banks, Ss. 

518. Reception, &c., of Sramps, &c., R. 

519 WaRMING Rooms, J. Rochdale. 

520. PREVENTING Mustrxess in Caskxs, W. and W. B. 
Butler, Wolverhampton. 

521. WaTER-closets, W. H. Renwick, Newcastle- 
upon-Tyne. 

522. pte el &c., C. L. Watchurst, Lee. 

523. Ventitators, R. Pollock and T. H. Herbertson, 
London. 

524. Wax, D. West, Keighley. 

525. Srock- -TaKInG Macurve, J. Grosart, Kilwin ning. 

526. Pavements, &c., J. H. Chavasse, Kingswinf 

527. Sroprerrnc Borrt.es, &c., J. Cox, Birmingham. 

528. Warer Fitter, P. Park er, ae. 

529. Srovrne, &c., Topacco, A. T. Lendrum, 

530. &e., Sratxs of Lear Topacco, A. T. 

Lendrum, Co 

CRaNEs, G. Russell, Motherwell. 

532. STUFFING- BOXES, D. Robertson, Govan. 

533. Boots and Soes, J. Tilley, London. 

534. Frreproor Concrete Roors, &c., A. W. Lake.— 
(T. Hyatt, Brooklyn, U.S.) 

535. Macurxe, W, Allan, Mu wells, 

536. Finisursc VeEtvers, &c., T. ofield and F. 
Barker, Cornbrook. 

587. Fasrentne for Baskets, &c., J. P. Milbourne and 
T. Humphrevs, Manchester. 

538. Macarne, G. Gaskell, Chorley. 

539. THROSTLEs and DovsLinc Frames, T. and J. 
Smith and J. Leigh, Stock 

540. Foorraut Case, R. W. Harrison, Blackburn. 

541. ArracuMest or Carp CLoruine, J. M. Hi 
ton, Manchester. 

542. Poutss, E. A. Russell, Burnham. 

543. Tunrne Peas, T. Fletcher, Redditch. 

544. Va.ves or Srorrers, H. Forman, Chellaston. 

545. Surerrmxve Apparatus, A. H. Wallis, London. 

546. Wicxs for Lamps or Stoves, C. Barton, 

547. Vetoctrepes, J. J. Speed, Waltham Cross. 

548. HicH-PressuRE WaTer Meters, W. Cox, Horfield. 

Contrxvovs Sicxt for Riries, &c., E. C. Worman, 


terbury. 
550. Lire-savinc Apparatus, L. A. Groth.—({0. Hirt, 
Karisbad.) 
551. Exrracrixc L. A. Groth.—({R. Grétzel, 
Hanover.) 


“552. Exrractine Brenospuates, L. A. Groth.—(R. and 


A, Schliwa, Dortmund, 
553. Suspenpine, &c., Boats, J. Nixon, Lough 
554. Biocxixc Tunnets, &c., R. Roper, Lewisham. 
555. Boots and Suogs, J. Bridge, Northampton. 
556. FAsTENINGS, W. Fairweather.—(4. Kasi- 
liater, Habana.) 


“557. InsvuLatep Wires, A. Mil’ar, Crosshill. 


558. Pianororte Actions, J. Semple, Glasgow. 


‘559. Lirmocrapnic, &c., Macursery, H. Tuke, Leeds. 


560. Gas Encrves, R. Steel and H. Whitehead, Leeds. 
561. Covptines, P. Jensen.—(4. Rendell, India.) 
562. Lire-savinc APPARATUS, J. G , Chard. 
563. Looms, J. Fletcher, Chorley. 

564, CLEANING TRaM-RaAILS, G. G. Byrne, Brixton. 
565. Steam Geverators, G. Hardingham, London. 

J. Bullough, Accrington, 


567. Mcies for Sprxxinc Freres, J. 8. Cooke and A 
Hardwick, Li 

568. Lawn TENNIS, &c., SHors, A. F. Graves, 

569. SELF-LockINc Pap and other Locks, 
Lavender, Wolverhampton. 

570. Packrye, J. I. Hemmingway, Sheffield. 

571. Krrcnen Rance, H. M. Ashley, Ferry! 

572. ARMATURES of Cc. F. Cooper, 
Kingston-on-Thames. 

573. Worxinc Trains by Ropes, 8. Pitt, Sutton. 

574. Lire-savine Rart, O. G. Lambart, Southend. 

575. Boots and Sxoes, I. B. Harris, Fountain 

576. Tosacco Pree CLEaNErs, J. W. Haynes, 

577. W. Whieldon, London. 

578. Woop Srarnina, &e., M. Williams, Wigan. 

579. Dryinc Orns, M. Williams, Wigan. 

Human A. and G. B. Childs, 

on 


Recerracues for Cotours, C. Davis, London. 


582. Sewinc Macurnes, J. 
583. Converter Furnaces, B. J. B 

and P. Manhés, Lyons, France.) 
584. Capstans, 8. Baxter, London. 
585. Governors, H. B. Howse, London. 
586. Furnace, C. 


. Mills.—(P. David 


Bramall, Oughtibridge. 
587. Axte Bearinos, A. M. Clark.—(A. E. McConnell 


and J. R. Balfour, New Orleans.) 

588. CLEANING, &c., ‘the Pants, A. M. Clark. 

—P. Cohn, Merico.) 

589. Topacco STOPPER and CaP for PIPE Bow A. M. 
Clark.—({C. Vuillard, St. Claude, France.) 

590. PREPARING FIBROUS Marterrmis, A. M. Clark.— 
(A. Malewany, Gnesdovo, Russia.) 

591. Bracket Hince, A. M. Clark.—(J. McGrath, U.S.) 

592. Stoppers for Borris, C. H. Ryder, London. 

593. Parer Fevt, A. Davidson, Wimbledon. 

594. Sappie-Bars, T. J. Mortin, Woking. 

and ELectric LicutTrxc in Trams, 

rtin, Wo! 
REGISTERING FARES, T. J. Mortin, Woking. 
. Recepractes for PERIODICALS, A. ‘Blade, London. 

508. CENTRIFUGAL PULVERISING MACHINERY, H. J 
Haddan.—(P. Frey, ng, ig.) 

599. DunG-caTCHFR, dan.—{R. Buzer, Germany.) 

600. FEEDING TROUGRS, Bath. 

601. Exvevopss, J. J. Aston, London. 

602. ProPeLLinc STEAMSHIPS, J. J. Aston, London. 

603. TrEaTINc SuLPHIDEs and Oxipes of Merat, F. C. 
Knowles, Isle of Wight. 

604. A. Clark.—(T. Jones, U.S.) 

605. Sprinc Bepsteap, A. Phillips, Birmingham. 

606. Macurxe Guns, H. 8. Maxim, London. 

607. VELOCIPEDEs, B. Carr, Walthamstow. 
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608. InpDIA-RUBBER Tires, W. Golding, Manchester. 

609. Cranks or Levers, W. Golding. ‘Manchester. 

610. Tuse Vices, W. Devoll, Birmingham. 

611. Quits, &c., L. Slater, Manchester. 

612. FoLprInc Box, W. Blake, Liverpool, 

613, DyNamo-ELEcTRIC Macuings,G. Scarlett, Liverpool. 

614. Bicycies, C. Lee, Tottenham. 

615. AERATING Liquors, A. M. Davis and H. des 
F , London. 

616. Tac and Exvevore, J. C. Kenwood, St. Leonards. 

617. Fixusc Spurr Drivinc on MacHINeRy 
Suartina, W. G. Storey, York. 

618. Spirit Drivine Putters, W. G. Storey, York. 

619. Preparinc Hives, &c., R. Middleton, York. 

620. N. J. Amies, Manchester. 

621. Macuryes, R. J. Urquhart, Manchester. 

622. Forerne, &c., Macnives, D. Matthews, Newport. 

623. Pap for Corns, &c., J. J. Kennedy, Dublin. 

624. Taps and Dres, E. Cooper, Sheffie 

625. Lock Furniture, E. 8. Norcombe, Birmingham. 

626. Sarery VALVEs, Foster, Manchester. 

627. Formation for Sarps and Boats, J. 
Lees, Suffolk, and J. E. , Oldham. 

628. Bricks, &c., D. Millward, Worcester. 

629. Nut Lock, E. Cooper, Sheffield. 

630. Security of Mrvers, &c., 
PLosive Gases, H. H. Fo: acclesfiel: 

631. CoMMUNICATING APPARATUS, J.R. Giteon, York. 

632. Rorary Steam Enorye, J. B an, Preston. 

633. Steam Borers, F. D. Rose, ixton. 

624. MecuanicaL Stoxers, F. D. Rose, Flixton. 

635. Stream Borier, F. D. Rose, Flixton. 

636. Lap Macuines, J. C.egg, Radcliffe. 

637. Consuminc Smoke, W. E. Leyland, St. Helen's. 

638. Lappers, T. Jones, 

639. ELevators for Grain, W Herbert, a 

640. Packrnc for VALVEs, &e., F. C. Bell, London. 

641. PenHoupers, A. McC. Gordon, Wrexham. 
642. Mowrne and Reapinc MACHINES, J Whitakerand 
J, E, and R. J. Powell, Wrexham. 


643. Bets, R. B. Jones and J. Hughes, Li 

644, Suspenston Seats for Bicycies, &c., W. P. Thomp- 
son.—({B. F. Peet, Springfield, U.S.) 

645, CenrriruGAL Macuines, G. H. Bolton, Widnes. 

646. Drawinc Tramcars, &c., W. Harte, Londonderry. 

647. J. Bowling, Hunslet. 

648. Sarery Lamps, A. B. Taylor, Wolverhampton, and 
E. Taylor, Kilnhurst. 

649. Fioors, &., T. Jones, Sedgley. 

650. Winpow FASTENINGS, Jones, ley 

651. Corp Tension T. Stidolph, Woodbridge. 

652. Recorpinc Pressvureof Gas, W. Cowan, Edinburgh. 

653. Braces, J. C. Henry, London. 

654. Burrers, W. Boucher, Newnham. 

655. Cork Mart, J. Deane and J. Winfield, London. 

656. PotisHine Metats, &c., D. Smithies, London. 

657. Connective Apparatus with Warer- 
cLoset Basins, T. Twyford.—(&. Aspinall, New York.) 

658. TRAVELLING Grates of ee T. Milburn and 


660. Section Biocks, J. Crompton, Farnworth. 

661. VenriLators, E. Wvoolfenden, Rochdale. 

662. BuRNER for Gas Frres, W. Bell, Sheffield. 

663. Umere.ia Furnirure, W. Ward, Sheffield. 

664. Srups for Sous of Boots, J. Claydon, Yorkshire. 
665. Vatves, G. Temple and J. Davis, Sheffield. 

666. Bepsreaps, G. Rogers, Birmingham. 

7. Gas Burners, T. Heron, Manchester. 

668. Mirrors, F. Schreiber.—(H. Reichard, Germany.) 
669. Hosts, &c., W. McCausland & J. Gilfillan, Belfast. 
670. — Cow .s, T. G. Barlow, Wexford. 
671. Woop Fioorines, A. Putney, London. 
672, Steam BorLers, R. Abell, Derby. 

673, Catt Betts, &€c., P. E. Ayton W. Winwood, 


674. CoRRUGATING PLaTeEs of Iron, J. H. McCarthy, 
Walsall. 


675. EveLerrine Macurnes, C. H. London. 
676. Fisninc, H. L. Hunter, Lewisham 
77. WasHine, &c., Coat, C. E. Hall, Sheffield. 

678. LuBrRicaTor, J . Dewrance and G. H. Wall, London. 

679.. HIGH-PRESSURE INJECTOR, J. Dewrance, London. 

680. REVOLVING Motion, &c., W. Jones, Manchester. 

681, Knittinc Macuines, H. 
Walters and J. Saxon, Reddish. 

682. Sewivc Macuives, M. Brodersen, Hamburg. 

683. Enornes, T. McCarter and T.Cooper, Londond: 

684. VeLocrrepes, C. W. Wasbrough, Bristol, and J. 
G. W. Stroud, Knowle. 


686. Mrxine Tea, A. Carson, i 
687. Looms, B,C. W., and F. Ra iff, and J. Batley, 


oss. 

“a Man through Warer, F. Healey, 

. Cocks or VaLves, B. Rhodes, London. 

Merauuic Packrines, B. Rhodes, London. 

691. Backs of Brusnes, L. Denning, Bristol. 

692. Pocket Razors, A. B. Ball, Sheffield. 

698. SHears, T. Brown, Sheffield. 

694. Cura, &c., WARE, T. G. Cooper, Hanley. 

695. CRANKED Axes, A. E.and H. 

696. CarD FASTENERS, D. A. Lowthime, London. 

697. Feep Apparatus, O. Imray.—{A le Comte de Dion, 
G. T. Bonton, and C. Trépardoux, Paris.) 

698. Stockrnes, J. Imray.—(J. D. Raverdeau, Paris.) 

699. INTERLOCKING Apparatus, C. Adams, London. 
700. Apparatus, H. Grafton, London. 

E. Edwards.—(P. Bevernage-Standring, 

ent. 

702. Articies of Hosiery, E. Edwards.— 

703, WaTerR-cLosets, &c., J. B. McCallum, Blackburn. 

704. HypravLio Marys of Gasworks, F. H. Bacon and 
B. Donkin, jun., London. 

7 Game of AR, D. C. B. Griffith, Brighton. 

706. ORNAMENTING Leatuer, T. Bayley, 

707. Ports, &c., for Tramways, C. Winby, Rochdale. 

708. Movips, W. Whitfield, Gateshead. 

709. ConTROLLING Gas, E. Crowe, Middlesbrough. 

710. MeasurRINe, &c., APPARATUS, J. Muller, London. 

711. Wrspow Sasa FASTENERS, G. Bisley, Lindon. 

712. Wasuinc Apparatus, F. Hazeldine, 
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713. Impecasons fer Gas, &c., 8. M. Thomas, Bristol. 

714. Giazine Roors, &c., T. W. Helliwell, Brighouse. 

715. Wueert, J. Binns, Rawdon. 

716. Carpinc Woot, &e., W. H. Kellett, Cleckheaton. 

717. Ink and Pencii ERASER, E. Behar, Leeds. 

718. Batreries, W. P. Thompson.—(E. 
Senet, Paris.) 

719. Storrinc J. , jun., Aberdeen. 

720. Ratsine, &c., APPARATUS, Hunter, Plumpton. 

721. Prope.iine Cycies, J. A A. Stephan, Fernville. 

722. Securntnc of Letters Rs, WITHOUT 
Tyre a Knor, J. C. Carter and T. Trotman, Stroud. 

723. Cooxine Rances, 8. Smith, Smethwick. 

724. Serine Jomts, W. Davies, Birmingham. 

725. Direct Gas Furnace, R. Hanson, Chesterfield, 
and J. Fernee, Sheffield. 

726. SELF-LUBRICATING CARRIAGE Bearinos, J. Coxon, 
Gateshead. 

727. Wurre Leap, J. Kay, Bury. 

728. Fiusnine Vatve, F. Alford, Gloucester. 

729. Bicycie Srrines, H. D. Taylor, Hi 

730. T. Shepherd and J. Dz. 
Hodgson, Newcastle-upon-Tyne. 

731. Postcarp Hotper, G. Weddell, Newcastle-on. Tyne. 

732. Batu or LAVATORY Cocks, &e. ., H. and W. Sut- 
cliffe, Halifax. 

733. Furnace Fire-crates, J. Wright, Wimshill. 

734. Woop-pavine, W. J. Wheeler, Richmond. 

735. Tricyc.es, C. Lee, Tottenham. 

736. Bienpine Tea, J. G. Douglas, Dublin. 

737. PREPARING Hives, &c., R. Middleton, Leeds. 

738. Guw Locks, W. W. Greener, Birmingham. 

739. Bat-cock Hyprayts, 8. B. Wilkins, Edinburgh. 

740. Fisnine, J. Marwood, Doncaster. 

741. Camera for SURVEYING, M. Gill, Huddersfield. 

742. Gatvanic Batrertes, H. Blackwell, Manchester. 

743. Evecrric Arc Lamps, J, Matthews and T. Vann, 


‘ingham. 

744. Sprxninc Corton, W. H. Rhodes, Longsight. 

745. Garment Howper, T. Bradford, Sandymount. 

746. SxHoes for Horses, R. Longdon, Deansgate. 

Frre-Licuter, G. A. Biddis, Newbury. 

PRotEcTING UNDERGROUND ELECTRIC Wires, H. H 

‘MSade, Bristol, and W. A. Slade, London. 

749. Fisn Hooxs, W. Guise, Redditch. 

750. PrevenTING IncrustaTIoN of Borters, G. Iles, 
Gloucester, and T. Morgan, Oldland. 

751, Dornc away with Writinc, &c., on Lives, A. F. 
Snell, Kast Finchley. 

752. Dress, A. Keats, Stanley Moor. 

753. ORNAMENTAL ARTICLES, M. Lyons, Southsea. 

754. Miscrpte Tar, J. Wheeler, Ilfracombe. 

755. QUELLING Waves at Sea, J. Sansom, 

| Bars, J. Carver, Nottingham, and J. Roe, 

757. Propunsion of Bicycies, &., L. A. Groth.—(F. 
Jeschek and R. Perl, Vienna.) 

758. SecurmNc Broom Hanpves, B. Pearson, 

759. Sprinc MatrRe3ses, J. Wes 

Motes for Spixninc, R. C. Haworth and R. 

indley. . 

761. Pour, R. r, Over Darwen. 

762. SERRATED Wences, W. and J. Poliard, jun., Burnley. 

763. RecuLatine Freep of Corton, G. Nutter, Burnley. 

764. CLEANSING Beer, A. G. Southby, Jersey. 

765. CoupLinc Apparatus, H. Stephenson, Beighton. 

766. Dryine Gran, &c., J. Milne, Aberdeen 

767. &c., Merats, M. Gledhill, Manchester 

768. DyNaMO-ELECTRIC MACHINES, J. Hopkinson, 
London, and W. Mather, Manchester. 

769. H. J. Haddan.—{J. Helmreich and 
G. Dinkelmeir, Bavaria ) 

770. Dywamo-ELecTRIc Macuines, T. Parker and P. B. 


1. Razor PS, 
Willenhall. 


772. Sprint for ‘CHAINS, J, Phillips, 


773. Knire with Rockne Snart, C. F, Herzog, Paris. 

774. Puriryine Gas, G. D. Malam, Bingley. 

775. Apparatus, G, Stoker, London, 

776. Currinc Paper Wess into Sueets, H. Grafton, 
London. 

777. Pranororte Actions, D. M. Davis, London. 

778. Hosiery Dresses, T. Walker, Leicester, 

779. Broocn and FLower Houper, H. J. Davis, London. 

780. Reorsterina, &c., APPARATUS, W. Rowan, Ventnor. 

781. DrepGInG MACHINERY, J. Welman, Poole. 

782. Smoxrine Pipes, H. B , M. Fri 
and J. B. Macaulay, Glas 

783. Boots, R. Dickinson, A 

784, SHAPING, &c., Cay, C. H. Murray, London, 

785. INFANTS’ FEEDING Borris, W. 8. Simpson and J. 
W, Phillips, London. 

786. Gear, R. Porter, Lowestoft. 

7. TREATMENT of Boop, W. G. 8t , Wicklow. 

. SIGNALLING on Boarp Sup, H. H. Dott, London. 
789. FLoatine Pontoon Briness, 8. Lampard, London. 
Water PRevENTERS, G. Homewood, Cuck- 

eld. 

791. Drivxine Vessers, C. Wrench and B. Lees, 
Birmingham. 

792. Carnniace Hanpves, R. E. Thacker, Walsall. 

793. Fisn Hooks, J. Willis, Redditch. 

794. Lamp Brackets, W. Whiston, Birmingham. 

795. Feep of Scrippiine, &c., ENornes, H. Marsden, 
Huddersfield. 

796. Lamps, C. R. Illingworth, Clayton-le-Moors, 

797. CONTROLLING RUN-AWAY Horses, &c., R. Winder, 
Farningham. 

798 PrramBucator, &c., WHEELS, W. Brassington, 
Lower Broughton. 

799. Wixpow E. H. Harling, London, 

800. SPRING . B. Salter and J. Hughes, 
West Brom 

801. Door Soneieet, T. B. Bache and G. Salter, West 
Bromwich. 

802. ScarF Rina, W. West, Birmin; 

803 Sussrirute for Vext Pros of BEER BARRELS, E G. 
C. Bomford, Fladbury. 

804. GaTHERING REAPED Cory, &c., E. G. C. Bomford, 
Fladbury. 

805. Exrractinc from Mives, T. Lishman, 
West Hartlepool. 

806. ELectric SareTy Coad, London. 

307. Dare CaLtenpars, A. W. London. 

808. PaPer HaANGINGs, G. Wilkins, Derby. 

809. Heatinc Water, T. Fletcher, Warrin; 

810. Packines for GLanps, C Moseley an 
stone, Ardwick. 

811. Hats, J. Perrin, Hyde. 

812. HorsrsHogs, W. H. Carmont, Manchester. 

813. Looms for Weavine, C. Thom 

814. Licutine Fires, J. Cowan, Liverpool. 

815. Luyxs, H. Rongier, "London. 

816. Propvcts, L. Gans and M. 
Frankfort-on- Main. 

. Ammunition, R. 8. Ripley, France. 

RH Wire, 8. H. Byrne, Brighouse. 

819. SADDLE-Bans, A. E. Pease, Guisbrough. 

820. Connectine Pipes, R. Gvod, Carshalton. 

821. Harvestinc Macuinery, J. "Harrison, Thirsk, 
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822. Cuimney Cow1, &c., A. C. Smith, London. 

823. Two-wHEELED CarriAces, J. Powell, Cornwall. 

824. Poratoes, T. Rimmer, Bickerstaffe. 

825, Raistnc SUNKEN W. P. Thompson.—(R. 
W. Doherty, Liverpool.) 

826. Castors, W, C. Jones, Chester. 

827. Locks and Botts, W. C. Jones, Chester. 

828. WEIGHING by Execrricity, G. C. Browning, 
Manchesier. 

829. Weavine, &c., Wire, J. H. Cairns, Armagh. 

830. Sprina APPARATUS, D. W. Petrie, Liverpool. 

831. Evastic Presstnc and Feepixc 8. 8. 
Hazeland, Cornwall. 

832. Rotary Enornes, 8. 8, Hazeland, Cornwall. 

833. Drituisc Macuryes, 8. 8. Hazeland, Cornwall. 

834. Row1zocks, 8. 8. Hazeland, Cornwall. 

835. Parstrinc Macutnes, 8. 8. Hazeland, Cornwall. 

836. Boots, &c., 8. 8. Hazeland, C.rnwall, 

837. WaTER- CLOSETS, J. G. Strong and Sons, Dublin. 

838. Stop Vatves, I. Barnsley, Sheffield. 

839. ELecrric Morors, 8. P. Thompson, Bristol. 

840. Fotpinc Macuinery, J, H. ton, M. Smith, 
and D. Braithwaite, Manchester. 

841. Onpwance, J. P. Bayly, London. 

842. Trunks, Boxes, &c., W. 8. Icely, London. 

843. Ortuoptics, J. Garrud, London. 

844. Puncuine, &c,. Macurxe, J. Tushaw, London, 

845. Sprxninc Frames, H. Roberts, Mytholmes. 

846. Strrcurye Macurines, R. Livesey, Nottingham. 

847. Bicycie, F. N. Dyer, Macclesfield, 

848. Sarery SappLe-BaR, M. and J. Cooper, York. 

849. Burrow Fasteners, H. Andrews, Birmingham, 

850. Iron Bepsteap, J. H. Cairns, Armagh. 

851 

852. 

853. 

854. 

855. 

856. 

‘ 

858. 


Aland. 


B. Blund- 


. Cigarettes, T. V. Riordan, Cork. 
2. Disinrecrant, A. J. Shilton, Birmingham. 
. Drop Tips for Boots, T. Payne, Bristol. 
. Drivixc Gear, R. Nicholls, Landport. 
SHorT MEMORANDA, R. Hoole. 
. Drivine Bets, J. Moxon, Sheffield. 
. Drivino Betts, J. Moxon, Sheffield. 
58. Giazinc Giass Structures, F. Matthews, Slough. 
859. Preventinc IrREGULARITY in the FLowof Gas, 
T. Bradbear, Birmingham. 
860. PraNororTe Actions, G. Green and C. Savage, 
London. 
861. Strprne, &c., Bracket, M. H. King, Beckenham. 
862. CoMPENSATING Wartcues, J. Richardson, London 
863. ANEMOMETERS, J. Richardson, London. 
864. Station InpicaTor, E. Cornelis, London, 
865. Type Cases, A. M. Clark.—(W. Ht. Golding, ak 
866. Matcu-notper, A. O. Durrant, Sudbury, and A. 
Groves, London. 
867. Penciis, R. W. Hunt, Scarbo: 
868. Canpiesticxs, H. King, London. 
869. Suipeuitpine, A. N. Cochrane, London. 
870. Fire-escares, W. Davison, 
871. Bows for Vro.ins, &c., A. W. Adams, pet. 
872. Meta.iic Boot PROTECTORS, 8. Hall, 
872. Tac, D. W. Fessey, London. 
874. SraTIoNARY STEAM BorLers, T. Calverley, 
875. Sprvnune, &c., Macninery, B. Dobson and W. 


877. Numaxey A. C. Ri 


902. Ringe Tie, J. G. Stadler, Zollikofen, and E. 
Schmid, Zurich, 

903. SULFocoNsUGATE VIOLET Dyes, J. Imray.—(La 
Société Anonyme des Matiéres Colorantes et Produits 
de St. Denis, A. Porrier, and A, Rosenstichi, 

avis.) 

904. Screentne Apparatus, C. Schlickeysen, Berlin. 

905. Ciaarn Currer and Prercer, E. J, Davis, London, 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tue ENGINEER at the 
ofice of Her Majesty's Commissioncrs of Patents. 


1854. Breecu-Loapine Fire-arms, W. Gardner, Lon- 
don.—12th April, 1883. 8d, 

The are chiefl bo platole, 
but can also be applied to rifle carbines and other 
breech-loading fire-arms with two or more 
The barrels are all in one piece, and are jointed to the 
oe for opening and closing the barrels. A hammer 

—— for each barrel, the mainspring and sear 

ng formed with three branches, one for each 

pon hg The barrels are discharged in succession by 
actuating a single trigger. 

1857. Evecrric A. A. Favarger, London. 

e receiving apparatus is pro w ype, 50 
arranged that printed together they produce a mono- 
gram, or that any combination prinved eager ae | 
shall produce the se te letters and signs comprised 
in the monogram. e combinations are effected by 
transmitting ee the line wire a succession of 
currents, with suitably Co ger intervals, the currents 
actuating, at the recei Moray! station, circuit closers, 
which, n turn, close the local circuits of electro- 
magnets by which the types are moved. 

1863. Wasnixc Macnuives, W. R. Lake, London.— 
12th April, 1888.—(A communication from K. Grav, 
Norway.) 6d. 

In a box lined with tin is fitted a cylindrical vessel 
carried in bearings at each end, and made of two discs 
connected by a number of pieces of corrugated metal 
fixed in the form of a ring, such pieces being fixed so 
that some of them piney Agree leave a space to adinit 
water when the vessel is rotated, the corrugations 
directing the water towards the centre. A number of 
longitudinal and radial ribs are fixed in the veasel. 
2056. Apparatus For WorKING BRAKES AND SPRINGS 

or Ratway VEHICLES BY FLvurp Pressure, J. 
Armstrong, New Swindon,—23rd April, 1883. 1s. 2d. 

In a convenient part of the engine a steam piston and 

linder are opposed by a vacuum cylinder and piston, 
the two pistons being on the same rod. e steam 
piston is in communication with the boiler, and the 
vacuum piston in communication oy & the mai: pipe 
for the brakes. When the vacuum is destroyed in 
main pipe, the steam causes the dag to be caged. lied. 

The are taken off by | a in the 

— pipe by an ejector or n compressed 

es the vacuum cylinder replaced by 
air 

2120. Rerention AND CIRCULATION OF STEAM IN ITS 
APPLICATION TO Enoine Power, &c., M. 
Marchant, London.—26th April, 1883. 8d. 

The steam from the generator acts first in a small 
cylinder of a tandum pair, and then passes to a*pum; 
which delivers it to the large cylinder, whence it 
passes by a pipe to a surface condenser. 

2148. Generation, Storace, Reoviatioy, Distrisv- 
TION, MEASUREMENT, AND UTILISATION OF ELEC- 
TRICITY, AND APPARATUS THEREFOR, &c., J. &. 
Williams, Riverton, N.J.; U.S.—27th April, 1883. 
10d. 

Relates to converting natural forces into power, and 
utilising such power, or surplus of such power, by its 
conversion into electric energy. The generators may 
be adapted to operate as fly-wheels of steam or other 
engines. The production of current is regulated _* a 
centrifugal governor and variable the 
return flow of current being ch d by ti 
“cut-off.” The currents may be utilised for the 
extraction of metals from their ores. The force of 
the current may be regulated and held in reserve by 
employing secondary batteries. Fourteen previous 
specifications are referred to. 

2104. Rar.way Brake Apparatus, B. J. B. Mills, 
London.—lst May, 1883.—4A communication from 
D. Torrey, New York.) 10d 

This relates to brake mechanism in which the force 
to operate the brakes is stored in an accumulator, and 
is sufficient to charge, at the proper time, a working 
spring which, when released, effects the succeeding 
application of the brakes. The longitudinal move- 
ments of the drawbar or buffer of the car, or the energy 
of wheel rotation is used to charge the accumulator 
spring. 

2195. Evecrric Ways orn Conpuctors, B. J. B. Mills, 
London.—lst 1883.—(A communication 
E. 5 Bentley and W. H. Knight, Washington, Col., 
U.S.) 10d, 

Relates to the arrang t of duct 
electric light, t: hic and telephonic pw’ , in 
close proximity to each other, so as to be undisturbed 
by mutual induction. There are sixty-one claims. 
2304. Avtomatic ReovLation at A Distance oF 

Evecrric Currents, &c., G. Brewer, London.— 
7th May, 1883.—(A communication Srom La Société 
Anonyme des Ateliers de Construction Mecanique 
and reils Electriques, Paris.)—{ Not edt 
dation is effected by two special valves con- 


used for 


e steam supplied to the engine, these valves 
being operated by a 2. of electro-magnets, the 
ouirente to which « are controlled by a testing apparatus 
of varying form situated at the end of the circuit. 
2315. Cast Iron, G. J. Rhodes, Wolver- 

e gases are partly expe! e 

iron, and the paws pets partly filled with with oxide of 

the Bower-Barff p and then th 4 

expelled ond the pores filled applying to the 
‘ace of the iron a glaze or enamel containing borax, 

o oxide, or carbonate of lead, which will act upon 

the oxide, and dissolve a film of the same, with which 

it b bined, and forms a smooth 


878. Lamps, H. Defries, 
879. Preservine MILK, E. Loefiund, 
880, ExecuTING MECHANICAL Daawixos 
Charlton, and B. A. Barczinsky, Lon 
881. GLazinc ConSERVATORIES, T. 


882. Removine Surerrivovs Lear Boox 
Covers, E. London 

883. Taprrnc Casks, H. J. Haddan—(J. B. Kuttendreier, 
Munich.) 

884. RecisTeRING APPARATUS, J. Maskelyne, London. 

Raitway Switcues, H. , Mount 


886. Vatves, E. Pocock, London. 

887. Warmrna, &e., APARTMENTS, 8. Reeve, London. 

888. Trps for HEELS of Boots, G. Chambers, London, 

889. Lips for Desks, J. Glendenning, Norwich. 

890. Extractinc Tannts, &c., Actp, J. D. Wilson, A. 
Ambler, and J. C. Marshall, ” Sowerby Brid 

891. Sprivc Loop FasTEeNrr, G. don. 

892. WatTcHes, W. e.—(F. Fitt, 
Switzerland.) 

898. Tupes and WasHers, C. Brigg, Bradford. 

894, FEATHERING PADDLE-WHEELS, A. M. Clark.—(C L 
Petersen, Boston, U.S.) 

895, W Beatson, Rotherham. 

896. CuTtine Sticks, C. F. is, East Greenwich. 

807. VENTILATING WATERPROOF Coa, E. Busby, 
London. 

898. Arc Lamps, J. Brockie, London. 

899. CisterNs, F. C. Biddiscombe, Manchester. 

900. Locxixe Device for Nuts of Fisn PLATE Bours, 
T. P. Carswell, Murrayfield. 

901, PumPING, &e,, Enaines, J, Fielding, Gloucester. 


surface adapted to protect the iron from rust. 
231'7. Emprorpery Macuines, A. W.L. Reddie, London. 
—8th May, 1883.—(A communication from J. Jonson, 


New York.) 1s. 6d. 
This relates to the “‘ Heilmann” or “Swiss” em- 


carriages having 
verse, or movement from and towards the frame, for 
the purpose of inserting the needles into the fabric 
alternately from opposite sides, and of drawing them 
and the thread through the fabric, of driving mechan- 
ism arranged upon the carriages for imparting motion 
to them, and reversing gear, also on the , for 
automatically reversing the drivin, mechanism to 
terminate the outward movement of the carriages and 
move them inward. 
2340. LEVELLING SLeepine Berns, H. 
e, London.—8th May, 1888.—(A communication 
Wt. Milligan, Boston, U.S.) 8d. 

e object is to enable the berths to be hung nearer 
the side wall of the state-room than hitherto, and it 
consists of a berth, the longitudinal axis of which 
is adapted to move iaterally with respect to the walls 
of the state room as the berth geen, but in an ane ' 


and provided with two sets of springs ed one set 
on each side of the axis, and so that a weight 
tending to contract one set will aleo a to contract 


: 659. CooxinG Srove, T. Barrow, Rock Ferry, and C. H 
Berry, Birkenhead. 
4 
Birmingham. 
| 
4 
broidery machines, and consists in the combination in 
, machines containing a fabric frame and needle 
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the other set; also ina berth hung by flexible fe 
over suitable lateral pivots and provided wi 
mechanism to adjust the head and foot, 


Setr-actinc Reapers For Jacquarps, Rk. W. 
Sutleffe, London.—9th May, 1883, 
The object is to simplify the construction and mani- 
tion of readers for jacquards, and it relates to the 
general ,construction thereof. The pointers and 
punching levers are connected by cords and pulleys, 
and the pointers are adjusted by means of hollow rods 
and levers and bars, 
Seconpary Vouraic Batreries, A, Partz, 
London,—9th May, 1883.—{ Not with.) 2d, 
The electrodes are made from thin plates of carbon, 
which are soaked in « boiling saturated solution of 
acetate or nitrate, or inf chloride of lead, the 
absorbed salt being reduced by chemical or electrical 
action. Ora mixture of about equal parts by weight 
of powdered carbon and minions to which a small 
quantity of shellac is added, is subjected to hydraulic 
ure, the agglomerated plates ing then heated 
sufficiently to melt the lac. To render currents from 
accum' independent of _ state of the anodes, 
the electrodes pre tated are used as the 
cathode, the anode 


2360. Apsustmenr oF TRICYCLE AND 
Sappies, W. S. Honywood, Aston, and G. 
more, Handsworth..—0th May, 1883. 
The saddle is attached to a flat steel spring bent into 
a scroll, one long arm of which can be hy justed on the 
body of the machine by set screws, an e other long 
arm of which receives the saddle. 


2362. Apparatus ror ELEVATING AND DiscHaRGING 

&e., G. J. Hone, London.—9th May, 

This ag Mo to the construction of the Ah sg skips 
and to the mechanism for working the 


2363. Cast Iron, Spence, Lon- 
don.—9th Ma: oe communication from A. 


invention consists in the process of injecting 
through the tuyers of a blast furnace, the gases ins 


from any suitable gas generator, by vious] 
heating such 8 elsewhere or external to the red 


nace at as hig! as 

2364. “FoR Maxtwa Kyitrep Unper- 
suirnts, M. Grieve, Leicester.—O9th May, 1883.— 
(Void.) 2d. 


This relates to an eet for shaping and narrow- 
ing the necks of rnc eee ae: so that the neck 
is lower in front d, and is ina — 
state for the 7 t of an elastic ribbed 
collar. 


2367. Weravixc anp Brocapina Designs axp 
Ficures on Siixs, &c., W.C. Kipling, London. 
9th May, 1 4d. 

This relates to the application of woven and bro- 

other fa 

2368. MaxuracTuRE AND ARRANGEMENT OF STRIPS 
orn LencTas oF EMBROIDERY OR Dress 
TRIMMINGS TO FACILITATE THE MEASUREMENT AND 
SEPARATION OF Portions THEREOF, H. H. Lake, 
London.—9th May, 1883.—(A communication from 
M. Guggenheim's Sons, New York.) 6d. 

The inventors claim a re of embroidery containing 
two or more rows separated by a line of perforations 
adapted to be folded by ties at the folds. 
23°70. APPARATUS FOR THE MANUFACTURE, MEasUR- 
ING, AND CuTTING oF Paper, M. Clark, St. Mary's 
Cray, and A. Masson and R. Scott, London.—oth 

May, 1883.—( Not proceeded with.) 2d. 

The substitute for the | drum, 

measuring arms at the end of which a s roll or 

cross-bar is carried across the machine; the length of 

— of which roll or bar determines the length of 


23°71. Macurxery ror Surpiyinc Sanp To 

USED IN THE MANUFACTURE OF Bricks, H. H. Lake, 

ndon.—Oth May, 1883.—(A 

J. A. Buck, Crescent, J. W. Tubbs, Cohoes, and A. 
Selkirk, Albany, U.S.) 8d. 

This relates to a machine for sanding moulds for use 
in brick go by which a rotary sanding cylinder, 
having a cha’ r for holding sand, and a series of 
three or more mould receiving openings provided in its 
periphery, 0; tes to receive the moulds to be sanded, 
and hold such moulds in such a relat on to each other 
that when one or more of said moulds is or are down 
below the plane of centre of rotation of the Lay a] 
and receiving the sand, one or more other moulds will 
be carried up above the said plane of centre of rota- 
tion, and be emptied of sand, and be in convenient 
situat‘on for ready removal and replacement; and 
also in which an elastic supporting bed, su 
wholly from the frame of the machine, opera 
with the said sanding machine, to 
matically hold the moulds in ps in the mould 

receiving openings, made in the periphery of said 
cylinder. 
23°73. Insucatino Supports ror TELEGRAPH AND 
TELEPHONE Wires, S. Woolf, Yorks.— 
9th May, 1883. —{Not proceeded with. 

Consists of an earthenware sheath an ta moulded 
in one. The sheath is closed at its top, and of such 
dimensions as to envelope the top of the pole. The 


wires are bound to undercut oblique grooves in the 
arms. 


2378. Arraratvs ror CHeckinc THE RECEIPT OF 
Money Venicers, &c., J. M. Black, 
London.—10th May, 1883. i. 

The object is the construction of a ble box or 
case, designed for containing rolls consecutively 
numbered tickets representing classes or fares, the 
arrangement of said box 3 ry such that the tickets 
contained therein can be readily withdrawn there- 
from, and severed with facility from their respective 
continuous rolls, the tickets or piece so sev bein; 
the box as a recei 
or check for money recei 
2970. saemt, G. H. Hodgson, Bradford.—10th May, 

The object is, First, to construct shedding motions 
in such ‘a manner that the motion is positive, and the 
card or cylinder capable of by hand, 
whilst the loom is standing; Secondly, to reduce the 
liability of sliding picket tappet motions breaking, 
and arrange the same that the sliding Sing et can = 
‘removed out of action when required irdly, to 
mount the reed in the “ going part,” so that the reed 
is loose whilst the shuttle is crossing the piece, but 
fast during the time the weft is being “‘ beat up.” 
2381. Manvuracture or Buoyant CoNTRIVANCES FOR 

LIFE-SAVING AND OTHER Purposes, F. W. Brewster, 
London.—10th May, 1883. 6d. 

This relates to the manufacture of a flexible b 

lous purposes’ length, e 
connecting end to end series buoyant com- 
posed of or filled with any suitable buoyant material. 

2382. Curota Brast Furnaces, &c., A. Stewart, 


iford. 8d. 
This consists principally in improvements in ayes | 
= blast furnaces giving a third 2 


zone of fusion, an 
Et the top row of tuyeres in such a matanee 
ad uyeres can be opened and closed by the action 
a handle; also in an arrangement of ejector and 
Bue valve for exhausting hot air from a receiver 
and passing the compressed air into the heated metal. 
2384. Treatment or Ores oR METALLIC MIXTURES, 
&e., J. Cross and G. I. J. Wells, Widnes.—10th May, 
1883. 6d. 
The inventors claim, First, the and appa- 
for calcining ores or. metallic by a 


ing calci: 
with a pocket ‘and the 


off from the attacking cls causing the said 


for 


liquors to circulate in a series of shallow frovghe, 
Thirdly, the and apparatus for maintainin; 
circulation o! ode dulated liquor or solution, in 

cles of the solution into contact with 
zinc immersed therein. 


Kyirrinc Macuinery, S. Lowe J. W. Lamb, 
Nottingham.—10th May, 1883. 1. 4d. 
This relates to on patent No. 
dated 2ird June, 1880, and consists in m: 
motions of the jack sinkers and the dividing’ sin oo 
and also of needles. 


2385. Game or SKILL aND APPARATUS EMPLOYED 
THEREIN, B. Edwards, London.—10th May, 1883.— 
(A communication from B. Brussels.)—(Pro- 
is re! a game wo p ers upon 
a board with counters or ee ose used 
in the game of draughts. 


2386. Exrractine Sitver, Leap, Coprer, AND 
FROM BLUESTONE, &c., J. Cross and I. J. Wells, 
Widnes.—10th 1883, 4 

This consists in ned the unroasted ores (reduced 
to a fine state of division) in hot hydrochloric acid, in 
vessels preferably constructed of stone. The lead is 
then converted into chloride which becomes soluble in 
certain menstrua. The liquor is then nearly neutra- 

with lime or carbonate of lime, but leaving only 

a slight excess of acid, then well boiled, settled, and 

run off whilst hot, through a suitable filter into a tank, 

when it is allowed to coo 


2387. Brast Furnaces, &e., J. Arthur, Harthill, 
N.B.—10th May, with.) 2d. 
This relates to removing the pressure of the 
gases, and giving an increased draught and a freer 
to ar ts for drawing off and 
purifying = these guess gases; also to the separation of the 
soluble and condensible matter from these gases. 


2389. AppaRATuS FOR SHEARING AND Puncuine 
Prates, &c., A. J. Lehmann, West Hartlepool.—10th 
May, 1883.—({ Not proceeded with.) 2d. 

relates to improvements in machines for shear- 
ing and punching me ~~ aga &c., in which rotating 
disc cutters are employ 


2390. Osrainine GoLp, Sitver, Copper, AND OTHER 
METALS FROM THEIR ORES BY ELECTROLYTIC 
Action, &c., C. D, Abel, London.—10th May, 1883. 
{4 communication from M. Body, Liege.) 6d. 

The ores are treated in a lixiviating vessel with ferric 
salts, they then pass into a vessel where they are 
allowed to subside, from which Law f pass to a precipi- 
tating vessel pro vided with electro ytic precipitating 

For mtiferous ores a cast iron drum con- 
ning iron is connected to the n poo le of 

@ generator, and has a hollow perfora’ insu- 

lated from it and connected positive ‘pain, The 

shaft serves for the introduction of the lye, and has 
connected to it carbon precipitating plates. 

2391. Bers, Corsets, &c., H. H. Lake, —10th 
May, 1883,—(A communication from A. Bridgman, 
New York.)—{Not proceeded with.) 2d. 

This relates to a belt or other article which can be 
adjusted as desired, within certain limits, to suit 

erent persons, 

2393. Rorary Enoines, A. Boyd, Bromley-by-Bow.— 
11th May, 1883.—{ Not proceeded with.) 2d. 

The objects are an improved mode of forming and 
mounting an oblique disc ; a mode of balancing or 


part the on the 
respective sides thereof, whereby friction is reduced 
leakage of steam diminish: ; improved methods 


of and means for packing certain portions of the 


apparatus; and improved modes of arran; and 
working the valve or valves for controllin e suppl 
and distribution of the steam or other fluid employ: 


2396. Pencit on Crayon Cases on Houpers, A. 
Hoster, London.—1lth May, 1883.—(Not proceeded 


with, 
Prien By to the arrangement for bringing the lead 

position for use. 

2307. Measurine Tape, H. L. Symonds, London.—1lth 
May, 1883.—{ Not proceeded with.) 2d. 

At one rh of the tape is attached a link or loop 

th which the measuring tape is passed, so as 

to form a ee and at a certain distance on said 

tape a bar or stop is fixed, and limits the contraction 
of the noose. 

2309. CuamBer on STORE-ROOM FOR STOWING ENSILAGE 
or GREEN Fopper, 0. Reynolds, Rockland, St. Mary 
—lith May, 1883.—(Not proceeded with.) "2a. 

This relates to the general construction of the silo 
and means of draining. 

2405. Construction or Steam Borters, H. Lane, 
Londoa,—l1th May, 1883. 

This relates to arranging the tubes so that each tube 
is free to expand ind and the ex 

each and all the tubes may vary indefinitely without 

causing leaks. 

T. R. Crampton, London.—1lth May, 

This relates to a combination consisting of three 
tunnels each suited to a single line of traffic, such 
tunnels being connected ther near the centre of 
their lengths, and conn by having valves 
at an intermediate place with a branch or auxiliary 
tunnel, from which air can be withdrawn, so that in 
operation an air current passes by one tunnel to the 
centre of the other tunnels, and in these air currents 

yoy opposite directions to the branch or auxiliary 
ne 


2407. Breakinc-up anp Disposinc or SLAG FROM 
Furnaces, W. Cochrane, Tyne.—llth 
—(Not proceeded with.) 2d. 

This relates to means for cooling and breaking-up 
the large blocks of slag. 


2409. Macuines, H. H. Lake, London.—1l1th 
May, 1883.—{A communication from P. P. Huré, 


Paris.) 10d, 
vided, two of which are 

actuated by a lev to move the cutter-bearing 
in all directions luce various 

apes is larger than 
the piece which 18 intended to be ok The template 
is fixed in a vice, the template being’ curved so that 
the radius of such curve shall be equal to that of the 
curve described by the bracer. e m of 
bracer is regulated in accordance with the eter of 
the cutter, and to it may be substituted a spring point 
designed to trace on the template from the profile of 
the article which is to be cut. 


2410. Apparatus For TREATING Woop For SEAson- 
ING, HARDENING, AND PRESERVING THE SAME, J. 
B. Blythe, Bordeaux.—12th May, 1883. 6d. 
This re! tes to the arrangement of the ovens and to 
the injecting apparatus. 
2411. Manvuracture or CoLourtne Matters 
FoR DYEING AND PRINTING, J. Erskine, Glasgow,— 
12th —(A communication from C. Rumpff, 


This Se veut’ parte to the separation of the old 
isomeric 0 acid of the Beta-napthol of 
Schaeffer from the new isomeric Alpha-mono-sulpho 
acid of Beta-napthol described in specification No. 1225, 
A.D, 1881, produced in mixture with it by the action of 
diazo-benzol, diazo-toluol, diazo-xylol, diazo-naptha- 
line, or their homol es, or any of \ on the 
watery and alkaline solution of both salts. 

2412. Construction oF SHIPS-OF-WAR, EB J. Reed, 
London.—12th May, 1883. 8d. 

This relates to the placing of the magazines, boilers, 
elicate portions of the propel machinery, or an 
of the same higher up in the ‘ship than they Teed 
hitherto been placed, and protec them from 
beneath by means of. an armoured deck or inner 
bottom of thick plating, or of other Hoy od suitable 
for their protection, in combination with a lightly con- 
structed external hull or bottom. 


2413. Apparatus For Spacing aND MARKING FOR 
Rivet, Bout, anp oTHER HoLes on SHEET AND 
oTHEeR Metat Surraces, R. K. Jones, Birkenhead. 
—12th May, 1883.—( Not proceeded with.) 2d. 

This relates to Ay: combination with the punch of a 
pp ‘or 

2416. EXTRACTING SuGAR FROM MOLASSES, 
&e., C. Steffen, Vienna,—12th May, 1883. 

This relates to several upon 

No. 967, dated February 22nd, 

2417. Srencn TRAPS FOR Gotrers, &c., J. 
Whitehouse, _ —12th May, 1883.—(Not pro- 
ceeded with.) 2d. 


2439: Macuinery ror Ruppine, Dressinc, Frvisn- 
ING, AND Serine up Types, G. 8. Eaton, Brooklyn. 
—15th May, 1883. 

This consists in several al improvementsin the general 
construction of the machinery. 


2440. Apparatus ror Repropuctne at A Distance 
THE FacstmILe or Writina CHARACTERS, &c., BY 
Exectricity, A. 7. Collier, Wadebridge.—l5th May, 

1883. 6d. 

The inventor claims, First, the means whereby per- 
fect synchronism of the pendulums is obtained in both 
transmitter and receiver; Secondly, the means of pro- 
ducing the raised characters or designs on paper or 


This relates to means fo for preventii the escape of 
sewer into the pom Heer the 


other material em loyed ; Thirdly, the apparatus for 
the of writing 


damianat the ep of the dirt and mud deposited in 
it is much facilitated. 


2418. Licur Fencrnc, R. Howarth, Wolverhampton. — 
12th May, 1883.—{Not proceeded with.) 2d. 
This relates to peso the wires with a current 
of electricity. 
2419. MacuINeE ror FILLING, CoRKING, AND SyRvPING 
Borties, F. Foster, London.—12th May, 1883 
This relates partly to the employment of a slotted 
tube doutrotied by the movement of the plug of the 
stop cock, which admits the supply of the liquid to 
the filling machine, for the of delivering the 
liquid well into the bottle neck, in such a —— as 
to run down the sides of bottle, and also to —? 
the passage for the return of the surplus gas and 
free from froth. 
2420. AppaRATus For LicHTING Fires, G. W. von 
Nawrocki, Berlin.—12th May, 1883.—(A 
cation from C, Pockel, Berlin.—{ Not proceeded with.) 


2d. 

This consists mainly of a reservoir, which contains 
ashes soaked in petroleum or oil or spirits, which 
reservoir, when portable, is covered with a lid, or is 
cast on to the under part of the grate. 


| > Pens, J. Morton, London.—12th 
6d. 


The» = tube in antistylographic pens is dispensed 
with, The ink duct, for conveying the ink from the 
reservoir to the nib, is made of the same diameter to 
near the bottom ; and a short distance above the ink 
opening, a small hole is made to admit air to the duct. 
2422. Apparatus FoR TAKING AND EXAMINING 

SaMPLes oF Wine, &c., A. J. Boult, London.—i2ti 
May, 1883.—(A communication from P. Constant, 


Rheims.) 6d. 
This relates to a pocket pump for sam liquids. 
consisting of two tubes, one sliding within the other. 


2423. Re-acent ror Testinc Wine, A. J. Boult, 
London.—12th May, 1883.—{A communication 
C. Pradines, Moliéres, France.)—(Not 
with.) 2d. 
The re-agent is by by saturation of 
pure ad 
242'7. MANUFACTURE OF J. Gorz, Berlin. 
inventor claims the process 
from syrup, molasses, or other saccharine liquid, 
which process consists in heating the same, _— 
electric currents therethrough, and allowing 
liquid to settle. 
2428. Mernop or APPARATUS AN 
EXPLosivE COMPOUND FOR Pun- 
shon and R. R. Vizer, London. sit May, 1883. 


This relates to the utilisation of picric acid and 
nitric acid, by enclosing them separately in cartridges, 
vessels, or containers in such a manner that the said 
acids are kept apart for transit or s , and can be 
liberated and combined at or in the | gee tee 9 where the 
explosive force of the compound is to 

. Rock DrILLs aND STANDS THEREFOR, A. M. 

Clark, London.—12th May, 1883.—(A communication 
T. W. Sterling, New York.) 8d. 

consists in novel ments of parts where- 

a series of hammers are oat to revolve in concert 

ut a common centre, and each of said hammers is 

Sensei successively in line with the drill or drill hold- 

ing spindle of the machine by the mechanism which 

revolves the series of hammers, and which, acting in 
concert with other devices, causes each hammer to 
aeiter its blow upon the drill or drill holding spindle 
that is or may be made to continuously revolve. 

2430. Ve.ocrrepes, H. H. Lake, London.—14th May, 
1883.—{A communication from W., J. P., and J. G. 
Ahlert, San Francisco, 

This relates to a single-wheel velocipede or mono- 
cle, in which the rider occupies a saddle or seat 
ed within the circumference of the wheel and 

low the centre or axial line thereof. 

2431. Compounp MarnTaIntnc PREssSURE APPARATUS 
ror Gas, VAPOUR, OR OTHER FLurps, J. C. Steven- 
son, Liverpool.—l4th May, 1883. 5 

This refers to ap tus for maintaining a constant, 
or an approximately constant, pressure of gas or other 
fluid by the use of floats within a casing having inlet 
and outlet passages. 

2432. Carpina Enarnes, G. and E. Ashworth, Man- 
cheater.—15th May, 1883. 8d. 

This relates to several — in the general 
construction of 
24338. Jormts or For LanD 

&c., D. Edwards and J. Williams, Cardiff.—1ith 


able 


2434. Propvuctnc, AND UTILISING 
Execrricity ror Licntinc, Motive Power, &c., 
EB. L. Voice, London.—libth May, 1883. 
mene to ‘ % motor indicators ” in which mechanical 
effect is on the motor circuit, 
whilst on onieg contact induced currents are 
which are utilised in circuits containin: 
py sb devices. The rotating armature is form 
of a number of rag op having their poles 
alternately arranged. The field magnets consist of a 
number of electro-magnets, having alternating poles. 
Between the ‘motor indicator” and the 


at a 
characters or any ager by electricity. 


2441. Macmnery ror Tax MANUFACTURE OF LACE, 
FP. E. A. Busche, Westphalia.—lith May, 1883. 


This relates a icularly to the beaters or 
mechanism employed in lace and braid making 
machines, for vedios the crossings or interlacements 
of the threads to towards the braiding point, and to the 
mode of driving or actuating suc echanism, and 
oe its action by a jacquard machine or equiva- 

mt pattern mechanism. 

2443. Macuivery ror Propuctne Rrepep Wire OF 
Various SHapes, C. A. T. Rollason, Birmingham. 
15th May, 1883.—(Not proceeded with.) 2d. 

A block of iron or steel is attached to the wire 
drawer’s bench hollowed out to receive two or more 
wheels fixed in position to suit the size of the wire to 

t wire bei tween 
receivers upon its ante a with the 
euts upon the wheels. 


2445. Apparatus ror ConTROLLING THE SuPPLY oF 
Gas To Gas Lamps, S. Hyams, Guernsey.—l5th May, 


1883. 

This ists in the with the cock that 
controls the gas supply of a clock provided with hands 
suitably constructed and adjusted, and of intermediate 
mechanism in connection with the cock, and 
adapted to be acted on by the hands of the clock at 
given times for the purpose of gat the cock full on 
=e as the case may be. 

£446. APPARATUS FOR CaLves, &e., W. 

— Taunton.—l5th May, 1883.—(Not proceeded 
wit 2d. 

This po iw of a cylindrical vessel to contain the 
milk, in combination with a piston-like cover fitting 
therein, saic cover being provided with a teat for the 
animal to suck at. 


2448. Execrric Licut Buoys, E. C. G. Thomas, London. 
15th May, 1883. 4d. 
buoys aon’ two of a sides vertical and con 

eave, and in ro: semicircular hidllows 
so formed are aman having their axes 
vertical. The motion of the wheels is communicated 
to an electric erator contained in the buoy, the 
current from which is delivered to secondary batteries 
and thence to a lamp. 


2452. Avromatic CovpLinc ror Rattway Trucks, 
br G. F. Belling, Little Iljord.—16th May, 1883. 


mo object is to avoid having to get between the 

carriages to couple and uncouple them, and it consists 
of a flat Piece | with a slot in it. On the top. of this 
short movable pin is suspen and passes a 
slot in the fiat piece. The back part of the be is 
raised or curved upwards, and the lower part of the 
flat piece is slightly longer than the lower and curved 
downwards forming an inclined plane. To the flat 
piece at the back of the slot a movable double shackle 
is attached, the front one of which slides up the oppo- 
site double shackle, along the incline, and into the 
the pin returns to its form 
the coupling. A handle at the ‘side is to raise 
the pin for uncoupling. 

2453. Apparatus For OsTarninc MOoTIvE-POWER TO 
Compress AIR AND STORE THE SAME FOR USE, AND 
in MEANS FOR AUTOMATICALLY GOVERNING THE 
APPLICATION OF MoTIvE-POWER, W. Ross, Peckham. 
—l6th May, 1883.—{ Not proceeded with.) 2d. 

Wind or water is caused to act on fans and drive an 
air pump connected with a \ Taner, from which com- 

air lied by clpckwork 
mechanism into motive-power engines. 

2450. Encrves ror Carpinc Fisrovs 
W. Tatham, Rochdale.—16th May, 1883. 8d. 

This relates to means for adjusting the card rollers 
and clearers the one to the other, and it consists in 
forming a screw nut in a pit fitted to swivel in the 
bracket carrying the bearing for the roller, and a 
similar swivel screw nut is fitted in the bracket of the 
clearer, er nut aoe ok a right-handed and the other a 
left-han ith which corresponding threads 
suitable means. 
St. J. V. Day, Glasgow.—l6th May, 

883.(A communication from A. Nimmo, Rhode 
0.8.) 6d. 

The object is to facilitate the measurement of 
diameter, circumference, area, cubical contents. 
weight, and other measurements of spherical, cylin 
drical, and other shaped bodies. Two pivotted curved 
1 have elongations at their free ends, the inner 

of which meet when closed, and are radial to the 
axis upon which the legs pivot. The distance from the 
axis to the outer points is in the same proportion to 
the distance from the axis to the inner points of the 
elongations as the circumference of a circle to the 
eter. The fractional of the circumference of 
acircle may be marked along the elongations, or the 
latter may be of a length to measure off any fractional 
part of the circumference of a circle at the outer 
points. 

2455. Primary Gatvanic Batteries, G. G. André, 

—l6th May, 1883.—{Not proceeded with.) 


hinati. 


The copper or other negative electrode is placed in 
a cell containing nitrate of soda or potash in combina- 
tion with a — te, such as that of copper, the zinc 


which supplies it with current, a shunt conductor 
forming ‘the consumption circuit is joined to the posi- 
tive and negative wires of th circuit. The 

are to make and break 
their respective circuits at the necessary intervals. 


2435. Treatment oF PHospHatic SLaGs FOR THE PRo- 
DUCTION OF PHOSPHATES OF EARTHS AND MANGA- 
NESEOUS OxIDEs OF IRON, C. Pieper, Berlin.—lith 
May, 1883.—(A communication from C, Scheidler, 
Berlin.) 2d. 

This consists in the transformation of phosphatic 
slags into a fine powder, in which the protoxides of 
iron and manganese are converted into sesqui oxides 
and combinations of sesqui oxides with protoxides, 
by reducing the a to lumps, roasting the lumps in 
oxidising flame, and then en the same to the 
action of steam or water. 
Macuinss, H. J. Haddan, 

—l5th May, 1883.—{A communication 

The fan is 
instead of at aye widen Other improvements are 
described. 

243'7. DirreRENTIAL GEARING APPLIED TO ELECTRIC 
Morors AND VEHICLES, F. Wynne, London.—lith 
May, 1883. 

The motors are caused to rotate a pair of drums or 


London. 
A 


ately under the sieves | 


d ing d in a saline or acid solution. 
The porous ee may be made of brown paper between 
an outer and inner layer of parchment ‘The 
zinc electrode is enveloped by canvas, which is covered 
on the outside by woven zinc on which any corner 
that may penetrate by osmose is deposited. 


2456. Rerininc or Decotourtnc Soap MADE FROM 
CoTTonsEED O11, &c., J. Longmore, Liverpool.—16th 
May, 1883. —(Not proceeded 2 with. ) = 

This consists in adding 
lye to refined or crude cottonseed “oil or or other « oil con- 
taining colouring matters to 

and in se > the by ‘the further 

addition of caustic alk 


245'7. Looms, 4. J. London.—l6th May, 
(A communication from M. Baltus, France.) 64. 
The object is to diminish friction in looms, and it 
consists in the use of a brake acting on two stud 
wheels, so as to dispense with the central friction 
devices in the “‘ check” motions of looms with several 
shuttles. A hooked is employed to keep the 
wheels immovable after the shuttles a.c changed, and 
to release the same at the moment when they have 
again to start their movement, A compensating 
spring balances the movable boxes. 
2459. Domestic ean T. Hale, Claydon. -16th 
1883, 


Vali 


discs which ‘revolve in ximity but in it 

directions to each other. In contact with both discs 
is a suitably shaped carrier formed asa <= cylinder, 
or cone. This —— the driving These are con- 


trolled by a ing gear in su manner that they 
rotate, tively toa fixed point, in definite 
ratio, 


ist a secured to a window, 
and earrying a grooved pulley, over which runs a rope 
carrying a te pe or lowering sacket. 

2460. Urmisinc THe Force or Wixp Axp RUNNING 
WATER big &c., B. A. Roy, London. 
—l6th 

The force of ‘td ‘ant Yunning water is, caused to 


: 
| 
“s 
May, 1883. 4d. 
The pipes are made with scalloped ends consisting . 
of any number of scallops or projections of any suit- » 
HM shape, so as to form a bond in such a manner as 
to prevent any deflection or irregularity at the joints. : 
= 
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operate which air into accumu- 

lators wherein it is stored, and whence it may be taken 

as required. 

2463. Breecu-Loapine ORDNANCE, H. J. Smith and 
W. A. F. Blakeney, Glasgow.—lith May, 1883.— 

(Not proceeded with.) 2d. 

A circular or rifled bore is cut th the metal 
with its axis at right angles to the longitudinal bore, 
and in it a hollow &f linder can traverse this transverse 
bore. A solid metal ome | my Se is carried at one end of the 


sliding breech barrel by in the 
barrel. The breech barrel has a traversing motion and 
@ partial rotation imparted to it. 


GRILLs anD Griprrons, J. Adams, 
17th May, 1883.—{ Not proceeded a 
The gridiron consists of two sets bars super- 

im , and placed over a screen. 

2469. SeraraTion aND UTILISATION OF THE ALKALI 
USED IN THE EXTRACTION OF CRUDE CARBOLIC ACID 
From Coat Tar J. Lane, Blland, and 
Steuart, Manchester.—l7th May, 1883.—{ Void.) ‘ed. 

This consists in the use of sulphuretted h 

and lime, for the separation and recovery of the alkali 

used in the extraction of crude carbolic acid from coal 

tar oils. 

2472. Extincuisuine Fires, &c., G. W. von Naw- 
rocki, Berlin.—lith May, 1883.—(4 communication 
Srom C. J. Minch, Germany.) 6d. 

This consists in the use of com: carbonic acid, 


2473. Insutatinc Execrricat Conpuctors, A. J. 
t, London.—l7th May, 1883.—(A 
from J. G@. Sanderson, New York, U.&.) 4d. 

An -insulating compound is made from melted 
asphalt, into which is mixed a non-conducting metallic 
oxide and sulphur, both previously reduced to a fine 
powder. The compound may be applied directly to 
the conductors or cast into blocks for future use. 

2476. Construction or WHEELS FoR RAILWAYS AND 
Tramways, &c., R. C. Mansell, Highgate.—l7th 
May, 1883. 6d. 

consists, First, in forming projections on the 
inner face of tire-retaining rings to enter recesses in 
the tires, so as to prevent the bodies of wheels turning 
within the tires; Secondly, in making ribs on the 
tires to enter or grooves on the circumference 
of the bodies, to prevent the latter turning in the 
tires; and Thirdly, in making the sand projections, 
and recesses by moulding and compression. 
MACHINEs FoR Unitinc Fasrics, J. 


or seaming the 

edges of knit or other looped fabrics technically called 
** looping frames,” and it consists, ome in the e arrange- 
ment P of t the needle, which op with 
te from ¢ the base or butt 


@ looper so as to reciproca‘ 
end of the needles upon which the pieces of fabric to 
be united are impaled toward eir point; and 
Secondly, in the needle operating, as described, in 
combination with tension mechanism and the looper. 
2478. Stays or Corsets, F. H. F. Engel, Hamburg.— 
17th May, 1883.—(A communication from B. and G. 
Lerch and J. Meyer, Germany.) 6d. 
This consists in enclosing the busks in cases 


vided with a cov flap of metal ed with a | acs 
which allow busks to be 


spring fastening, an: 

readily removed 

~ = Worxinc Sicut Bars ror 

UNs, urray, Newcastle-upon-Tyne.— 
17th May, ‘iss3. 6d. 

The gear for actuating sight bars consists of a rack 
on the bar and a pinion e therewith, a wheel 
fast on the axis of the pinion, another fixed wheel 
with a different number of teeth, and a planet wheel 
engaging with both the other wheels and capable of 
being moved around their axis. Elevating gear and 
raining gear are also described. 

2481. Manvuracture or Compounps as SUBSTITUTES 
FoR Ivory, Horn, Coral, MALACHITE, VULCANITE, 
Caovtcuotc, Gurra- -PERCHA, AND THE LIKE, F. 
Greening, Southall. —l7th May, 1883. 4d. 

This consists First, in treating with ammonia gas or 
carbonate of ammonia, in the state of vapour, fibre 
that has been converted into nitro-cellulose by sub- 
jection to the action of sulphuric and nitric acids; 
Secondly, treating nitro-cellulose—after it has been 
deprived of free acid—by steeping it in a gp solu- 
tion of alumina sulphate, w: drying ; 
Thirdly, treating nitro-cellulose that has om deprived 
of free acid, and dried by adding to it a solvent, such 
as na pthaline, i e ther with zine chloride and zinc 
oxide; and Fourthly, the combined process of pro- 
ducing uninfiammable nitro-cellul with 
gas or carbonate of ammonia in the state of vapour, 
then steeping the fibre in a a solution of alumina 
sulphate, washing and drying, an 
to the dried product a mixture of napthaline, zinc 
chloride, and zinc oxide. 

2486. TreaTMENT oF INDIGO FoR Use In DYEING AND 
Printinc, W. Brookes, London.—l7th May, 1883.— 
(A communication from T. Holliday, France.) 4d. 

Artificial alizarine, alpha or beta napthols, resorcine, 
or other bodies formed by heating * 


such hosting, are precipitated by the use o: 
acid, added to the solution of the melt, until it shows 
an acid reaction. The resulting magnia is s filtered, and 
the filtrate further sat with acid, 
and employed in dissolving and dyeing - with indigo, 
by converting the same into im: hydro-sulphites 
with iron or zinc, the converted matters being mixed 
with indigo, sufficient lime being added to hold the 
indigo while produced in solution, and the same con- 
verted impure hydro-sulphite is used in dyeing with 
indigo, by adding it to an who vat, thereby keeping 
the indigo deoxidised d e process of dyeing. 
2487. Om Cans ror THE UsE oF Bicycuists AND TRI- 
cycuists, L. A. Walters, London, and J. Bradbury, 
Braintree.—18th May, 1883. 

This relates to the combination in one article of tw 
or more oil holders, a match box, a wick holder for 4 
spare wick, and a pricker for raising a lamp wick. 
2489. Exvecrric Current Meters, W. Murray and 

H. M. Capner, London.—18th May, 1883.—{ Not pro- 
ceeded with.) 2d. 

A metal disc or other suitable device is made by aid 
of an electro or permanent magnet to revolve and 
operate a train of wheels. 

. Looms ror WEavinc, W. Tristram and W. 
Westhead, Bolton.—18th May, 1883. 6d. 

This relates to the meth "of constructing the 

picking bowl with its attend The 
picking shaft has a square hole through which passes 
a bolt with a square part to fit the hole. On the bolt 
is placed a bush on which a conical picking bowl 
revolves. The bush has a groove opposite the oil hole 
in the picking bow] so as to ensure perfect lubrication. 
2492. Gas Moron Encines, G. G. Picking and W. 

Hopkins, Bow.—18th May, 1883. 8d. 

This relates to engines in which the explosive mix- 
ture is in a state of compression before ignition, and 
the object is to increase the certainty of firing the 
mixture in the cylinder by the thorough cleansing of 
the firing chamber or cylinder each stroke and 
previous to the introduction of the next c of 
explosive mixture, this object being attain by 
passing through the cylinder or firing chamber a 
charge of pure air previous to the next explosive charge 
being introduced, also to obtain greater economy of 
gularity of speed, by giving the an 

ulse twice in each revolution, a charge of 
mixed yas and air being introduced alternately to oly to each 


end of the cylinder, the refuse of combustion escaping 
at or near the middle of the cylinder. A pump su’ 

the mixture to the cylinder and makes two revolutions 
to one of the engine. 


2497. ar gh FOR PROTECTING THE BINDINGS OF 
May, 1883. 


A sheet of paj Paper ig folded co as to form a kind of 
envelope, one hich is placed on each flap or side of 
the book, so that the flaps of the envelopes overlap 
the back’ of the book, and are secured toge er by 
gumming. 

2499. Suesames AND MECHANICAL PROTECTION FOR 
ExecrricaL Wires, W. A. Phillips, London.—18th 
May, 1883. ” (Not pr proceeded with.) 2d. 

The wire is first covered with cotton and is then 
boiled in a of It 
passed through a machine and receives a covering 
strip lead coated with ozokerit. The lapped edges of 
the lead are further covered with cotton or tape, and 
the whole is passed through a bath of melted ozokerit 
and finally covered with copper wires which may serve 
as the return. 


2506. T. Allen, Bradford.—19th May, 


™me S object is to prevent horses slipping, and it con- 
aes So Seas steel to the toe part of the shoe 
and inserting a strip of india-rubber in an annular 
groove in the shoe. In the heel of the shoe studs are 
inserted, and can yield under pressure sp 


inside the heel acting upon them to fee em out- 
ward. 


2508. Garrers AND SHOES OR OTHER COVERINGS FOR 
THE Foor, C. M. H 3 de Gauban du Mont, Paris.— 
19th May, 1883. 

At about the ay a “gusset of deer-skin, calf-skin, 
kid, or other flexible and supple skin or india-rubber, 

is inserted. A heel- -piece is outside the boot, so 
that there is no internal projection. Each side of the 
boot has a longitudinal slit the whole length of the 
leg, and is coated with a lace, by pulling the upper 
ends of which the openings are at once closed. 

2509. BaLancep Sipe VALVEs OF STEAM AND OTHER 
Enarxss, J. W. Hall, London.—19th May, 1883.— 
(Not proceeded with.) 2d. 

The valve has a working face on the back, and 
works against an abutment plate, at the back of which 
is fixed a shallow ring fitting steam-tight into a 
a fixed on the valvechest cover. The abutment 

te has recesses in its working face corresponding to 
and opposite the steam of the cylinder face. At 
the back of the abutm te and cor to 
the recesses are fixed shallow rings or cylinders withie 
larger one, ones in them pistons 
al e steam cl cover. 

- | steam into these cylinders. 


2512. Srorprers on VaLves For ConTarNinc 
AERATED Liquips, &c., » * B. Vanes, Cape of Good 
Hope.—19th May, 1883. 

This relates, First, to ee! stoppers, and consists 
in making them pear-shaped, the small end termi- 
nating in a flange with a groove above it, into which 
an elastic washer is inserted, and when the stopper is 
in position seats itself against a shoulder in the neck 
of the bottle. A notch or groove is formed in the 
narrow part of the stopper and extends above the 
washer, which until pressure is applied closes this 
groove, but which when open allows gas to escape. 
es instrument is described for ascertaining the size of 

+ poke uired for bottles, and consists of a rod with 

<a eres of increasing diameter formed on it, 
and which when inserted in the neck of the bottle at 
once indicates the di ter thereof. 

2514. Apparatus FoR Makinc STEEL BY THE BESSEMER 
Process, 4. Davy, Shefield.—19th May, 1883. 6d. 

The object is to enable cast ironfounders and others 
to make steel and steel castings without the costly 
plant now in use, and it consists essentially in employ- 
ing in combination with a portable vessel of stand 
pipes constructed and adapted to discharge air into 
padh —_ by suitable blowing apparatus, so as to 

ise the metal in the portable vessel. 

CaRRIAGE-WHEEL TiREs, H. R. Townsend, London. 
—19th May, 1883. 2d. 

The object is to prevent nan | tires from skidding 
and slipping when tram rails or other sur- 
faces, and it consists in miiling, grooving, or indenting 
the surfaces of the tires. 


2516. Carriace oR oTHER Door Lock, J. Holden, 

lon. —19th May, 1883. 

in ituti ‘or the tongue 
or bolt a disc of metal, the periphery of which is 
holdfast, and by a spring is maintained in the tee 
position. 

2520. Comsrsep anp BurFinc APPARATUS 
FOR CONNECTING TRAMCARS AND THEIR ENGINES, 
&c., W. Vaux, Bradford.—2ist May, 1883. 6d. 

Acompound coupling link is employed, and consists 
of two end portions with eyes and female screws, and 
a central portion with right and left-handed screws to 
take into the end female screws. The central portion 
has a depending = lever, by which it is 
operated. In the middle of the central portion is an 
enlargement, and against each face bears a metallic 
buffer plate, behind which is a rubber pad or a spring, 
next to which is another metal plate, one bearing 

the draw-bar of the car and the other against a 
jecting part of a universal connecting link on the 
next car or on the engine. 

2525. Warer Sirpe Gasaviers oR Gas CHANDELIERS, 
W. Soutter, jun., and T. Edkins, 
May, 1883._(Not proceeded with.) 2d. 

The object is to provide means for ascertaining when 
the water in the water slide of gasaliers requires 
replenishing, and it consists of a glass chamber con- 
nected with the water space so as to indicate the level 
of water in the latter. 

2527. APPARATUS FOR THE AMALGAMATION OF GOLD 
AND SILVER FROM THEIR Ores, E. D. Chester, Sur- 
biton.—2lst May, 1883.—({Not proceeded with.) 2d. 

battery apparatus may be placed at the discharge of a 

x or at the end of tables covered with amal- 

garnated en and it consists of a copper cylinder or 

ypper covered or plated cylinder, having a coating 

of ilver and amalgamated, placed at right angles to 

the tables. By suitable g the cylinder is caused 

to revolve at a slow in the same direction as the 

current of water carrying tailing, from which it takes 
up any runaway mercury. 

29. GEAR FoR SHIPs’ H. Me 

Collin, Limehouse.—21st May, 1883. 4d. 

The davits are operated by two screw jacks arranged 
for moving them inward and dutward as required, 
each davit working on a hinge put at its lower end. 
The —— work instationary fixed to the deck, 


and the screw of each at its upper end is connected by 
a a Lig wad to the inner of the corresponding 
davi e two jacks are er to ensure 
action in , crank handle being 
provided for each. 


2555. Apparatus ror Hoipine Hats, A. Pyke, Lon- 
don.—22nd May, 1883. 6. 


This relates to atus for enabling hats to be 
suspended caer a ; and it consists of a tube, 


between 

them, so as to on ihe inside of the 
2565. Feepinc APPARATUS FOR ENGINEs, 
&., EB. Edwards, 


to improvements on patent 
No. 4001, a.p. ee and consists of a e, across the 
lower part of which is a transverse shaft, 

ven , and actuati by bevel wheels a 
> wi han endless screw at top, dri a 
verse shaft, upon which is a cylin 


having a number of hooks, in the shape of cow horns 
on its circumference. These hooks take the fibrous 
material from an endless travelling band below, and 
carry it toa movable re, ting comb, moving in an 
elliptical path, to lay the fibres parallel. A second 
movable comb is arran; above, and also travels in 
an elliptical path, so as to remove surplus wool from 
the book cylinder to the carding engine. 


2566. Manuracture or SuLPHATE oF LIME OR 
Praster oF Paris, J. H. Johnson, London,—22nd 
May, 1883.—{A communication from P. G. Journet, 


This relates to i ts in the facture of 
sulphate of lime, or plaster of Paris, consisting in 
pee | lime with a solution of sulphuric acid so as 
to wholly or partially convert the lime into sulphate. 


2567. Apparatus FOR PRESERVING ARTICLES OF 
Foon, &c., J. H. Johnson, London.—22nd May, 
1883.—(A communication from Messrs. Liautand and 
Co., France.) 6 

This relates to a process of preserving age pm 
substances, by the employment of a mixture of sul- 
phurous acid and nitrogen, acting in special apparatus. 


2569. Apvertisinc Macuines, J. and R. J. Foot, 
London.—23rd May, 1883.—(Not proceeded with.) 
2d, 

This consists of a frame containing a drum caused 
to revolve by gearing actuated by a spring, and to 
which cards bearing advertisements are secured. 


25'73. MANUFACTURE OF Porous oR Sponcy PLartes, 
APPLICABLE FoR Usk SEcoNDARY BATTeRIEs, 
&e., F. T. Williams and J. C. Howell, Llanelly.— 
23rd May, 1883. 6d. 

The electrodes are made by inserting a yu f 
shaped perforated mould into a mass of molten 1 
which has been allowed to cool slowly and assume the 
crystalline state, any excess of — being allowed to 
drain through the’ mould. he edges and other 
portions of the so are compressed in a 
suitable mould by hydraulic pressure. 

2625. Portasie Forces, W. Aliday, jun., Birming- 
ham.—26th May, 1883. 6d. 

The object is to construct portable forges so that they 
may be folded up into a small space when not in use, 
and it consists in hinging the legs to the case of the 
forge, which is made shallower than usual, and has 
sides and ends hinged to it, which when raised and 
fixed in position give the case the necessary depth. 


2641. CLeansinc AND Corton, &e., 
J. Imray, London.—28th May, 1883. —(A i 


© speed as the issuing jet of water, as set forth. 
() 1 The combination, in a motor, of a nozzle for an 
issuing jet of water, an open wheel with curved fans 
case surrounding the wheel shaft 
and a frictional connection to the shaft, substan 
as set forth. (3) An open motor wheel composed - 
the cycloidal curved fans a around the periphe: 
said wheel, in combination with a case surroun: hy 
the wheel, and having a free between it and 
the wheel for the water, and a jet tube passing 
through the outer part of the case and bei ily - 
line of a tangent to the wheel, substan 
specified, whereby the wheel is caused to revolve at 


nearly the same speed as the Siciclsuadetnes 
set forth. (4) In combination with an open wheel 
having cycloidal curved fans, a nozzle for an issu 
jet of water, a shaft for the wheel, and a frictio 
connection, substantially as set forth, whereby the 
motor — | be allowed to run at a nearly uniform 
speed, and the s) of the se machine or other 
mechanism may be varied, substanti as set forth. 
289,966. Mecnanism ror ORDNANCE BY 
Execrricity, Amédée Bouilly, Saumur, France.— 
Filed March, lith, 1883. 
Claim.—The combination, with a piece of ordnance 
weighted at the breech to automatically swing on YW 
tr and a suitable source of Gecteialie, of 


cation from H. Koechlin, Paris.) 2d. 
ts in cl and bleachi cotton or 
other vegetable fibre by subjecting to steaming or hot 
air the ———e previously i impre; egnated with alkaline 
ion with tr t in acid and 


‘baths. 


2881. Fire Grates, H. H. Leigh, London.—9th June, 
1883.—(A communication from Société des foyer Eco- 
nomiques Goujet et Cie., Paris. ) 6d. 

This consists in forming the bars in the shape of an 
anchor, air spaces being directed upwards through the 
head, while the bottoms rest on a bar which can be 
caused to reciprocate by gearing and so rock the 
anchor-shaped bars and break up the fuel. The parti- 
tions surrounding the grate are curved and perforated. 


Corour Boxes, C. Davis, London. —13th June, 
6d. 


secure the pan or case of colour therein ; while the lon, 
partition in the box is cut away at the centre of eac 
compartment to enable the cake or pan to be removed 
when required. 


3446. Manuracrure oF PARQUET FOR 
Fioorine, &c., G. Howard, London.—13th July, 
1883.—(Complete.) 2d. 

The object is to make uetry parquet in the 
natural colour of the wood with a darkened pattern 
therein from a single lamina (or series of laminw) of 
wood, and it consists in cutting the pattern from the 
lamina of wood, and then darkening it and replacing 
it in its original position. 

3658. TREATMENT oF FaTs FOR THE MANUFACTURE OF 
Soap, J. Imray, London.—26th July, 1883.—(A com- 
munication from I, A, F. Bang and J. de Castro, 
Paris.) 2d. 

The fatty matter, after being treated in the usual 
way for separation of the glycerine, is poured into a 
vessel lined with lead, and while still hot it is heated 
with sulphurous acid applied either in solution with 
Mapes og blown through the material, to which water 


4008. Gas on InFLaMMaBLE Liquip ENGINES OR 
Prime Movers, EF. K. Dutton, Manchester.—18th 
August, 1883.—(A communication from J. Spiel, 
Berlin.)}—(Complete.) 8d. 

A mixture of gas or inflammable vapour and atmo- 
spheric air or oxygen is fired in the ce of hn tol 
or steam arising from hot water in the firing chambe: 
the arising from the combustion comttined 

steam pressure supplying the propelling 

Sues acting upon The piston or pis 

Corton, &c., H. H. Lake, London.—28th August, 
1883.—(A communication from W. S&. Archer, New 
York.)}—{Complete.) 6d. 

By this invention waste can be cleaned and separated 
from foreign matter and used to manufacture 
employing the finer grades of material. The ‘brous 
material is subjected to the action of a picker roller 
provided with a stop or stops, whereby the fibre is 
separated from foreign matter and carried by a current 
of air into a blow-room, in which the rear end of the 
machine opens, while the coarser elements are arrested 
and descend to the floor or a suitable receptacle below 
the machine. 

4211. Manvracrurinc Metat Tunes, G. H. For, 
Boston, U.S.—31st August, 1883.—(Complete.) 6d. 

The essential feature consists in heating, coiling, 
and welding a strip of metal about a mandril until the 
entire tube is completed at one operation, the strip 
being yong fed to the mandril, coiled about the 
latter, with its edges overlapping, and hammered or 
compressed to effect the welding of the joint. 

4237. Construction or TooTHED AND PRONGED 
ImpLEemMeENTs, A. M. Clark, London.—3rd September, 
1883.—(A communication jrom A, Holden, New South 
Wales.)}—(Complete.) 4d. 

This consists in the use of a perforated cleaner plate 
to be worked up and down the teeth for the purpose of 
cleaning them, an elastic connection being provided 
between the plate and the so as to return 
the former to its normal position. 


. TeL.epHonic Apparatus, EF. George, F. A. 
Pocock, J. 8. Muir, sae 8. Muir, jun., London,— 


~-Tth September, | 1883. 
The diap! Ee | by a plate attached to 
ti a te: so placed that the 
sound waves impinge nage BS on to the plate. The 
plate consists of two discs, b 
carbon is confined. 


SELEOTED AMERIOAN PATENTS. 


From the United Mater Potent Patent Office Official Gazette. 


,858. Motor ror Macuines,&c., Alex- 
ander L. Bevans, Flushing, N. Y.—Filed October 11th, 


1882. 

Claim. (1) An ©) motor wheel composed of the 
rings 6 c, with cycloidal curved fans a between them, 
in combination with a case surrounding the wheel 
and having a free between 
for the water, and a jet tube 
of the case and be nthe a 

to the wheel, substan specifi 
whereby the wheel is caused to revolve at nearly the 


tube tai ing mercury which is in constant pote 


nection with one pole of the electrical source, said 
tube being provided with contact points at different 
elevations corresponding to the various angles of 
firing, said contact points being ada to be 


immersed successively as the gun s on its 
trunnions, as described. 
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| 
Paris.) 4d. 
269.958 > 
=> 
\) 
a veyed to places where fires are likely to occur by 3 I 
, means of pipes, having weak parts, which will burst 4 
2 at a certain temperature, and allow the carbonic aci I "a 
to escape into the rooms. YMA 
ton Jrom W. Pearson and J. W. Hepworth, Pennsy. 
vania.)—{ Not proceeded with.) 4d. { ay: 
~ 
4 Belgium.) 6d. 
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THE CHICAGO RAILWAY EXPOSITION. 
No. X. 

Tue Pullman Sleeping Car Company has for some time 
built its own cars, but has only lately added to its 
business the manufacture of ordinary passenger and freight 
cars at its large new works at Pullman, near Chicago. 
It exhibited a fine box car built for the New York, 
West Shore, and Buffalo Railway, which we illustrate on 

50. This car may be taken as a typical specimen of the 
Iptest and largest American freight car, and is calculated to 
carry 50,000 Ib., or 22 tons 6 cwt. of wheat, Indian corn, 
&c. Though some cars were exhibited of nearly the same 
cubic capacity, few cars running are marked to convey 
more than 40,000 Ib., which is now the usual car load in 
the States; though the advisability of building cars to 
carry 60,000 and even 70,000 Ib. is being discussed. 
As the very important question of railway rates for goods 
traffic is intimately connected with the carrying capacity 
and proportion of dead weight to paying load of the 
vehicles used, it is interesting to investigate the con- 
struction and proportions of a typical American car, and 
discover, if possible, whether it possesses any advantages as 


com with the widely different style of rolling stock 
sg side the Atlantic. We believe no description 


open wagon. One square foot of floor is secured by 95 Ib. 

vehicle in one case, and by 116 Ib. in the other. The 
weight of the tarpaulins are included in the weight of the 
open wagons in order to make a fair comparison. A train 
of twenty-four American cars would beshorter and have less 
dead weight than a train of fifty English open wagons, but 
would have 21 per cent. more floor area. 

The under frame of the car is composed mainly of six 
parallel longitudinals, two heavy headstocks or end sills, and 
two t cross bearers or transoms, which rest on the 
bogie and distribute the weight between the centre and 
side bearings. The longitudinals are trussed by rods pass- 
ing under cross bearers, which are placed beneath the 
longitudinals, This arrangement of underframing permits 
the full strength of the timbers to be utilised, the longi- 
tudinals extend the whole length of the car, and like the 
transoms are not weakened by mortises, the timbers 
being notched only 3in. into one another. The main 
transoms are trussed by bolts screwed from the outside 
into nuts held in the eyes of wrought iron stirrups passing 
over the centre longitudinals. The longitudinal truss rods 
pass under cast iron struts bolted to the underside of the 
middle cross bearers, and over similar saddles resting on the 
main transoms. The ends of these truss rods bear on the 


outer side of the end sill or headstock, and serve to hold it 


directly to the outer side of the sole or “ outside sill,” and 
uently rain drains clear of the timbers, and cannot 
lodgein a rabbet or groove. The sheeting is made in very 
narrow strips, y fin., and grooved, so that 
the shrinkage of each individual board is small. The in- 
side sheeting is laid horizontally, and stops 2in. short of the 
floor, allowing free ventilation between the inner and outer 
skins, though apparently at some sacrifice of the double 
safeguard against the penetration of rain afforded by the 
a — This arrangement is, however, common, in the 
The pillars to which the sheeting is secured are inclined, 
and thus tend to keep the ends of the car upright when 
shunting, and contribute to form a deep t girder ; 
the cant rail or “side plate” being the top, and the outer 
longitudinal or “sill” the bottom member. The sides of 
the car thus form a continuous girder 34ft. long and 24ft. 
span, each end overhanging 5ft., the effective depth 
being about 6ft. 8in., or about } of the span. The trussed 
underframe is thus relieved of the task of supporting the 
sides and roof, and has only to carry about § of the weight 
of the floor and the load upon it. This assumes that the 
in. vertical bolt at each door-post takes no share of the 
load, which is improbable. Assuming that each bolt takes 
1 ton, when the car is loaded with 50,000 Ib. the load on the 
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BOX CAR BOGIE. 


or illustration of a modern American freight car has been | firmly to the longitudinals. The two middle truss rods 


published 


in England, and therefore we venture to believe , are 


that the following description of the car referred to at the | 


head of this article, and which was designed by the late Mr. 


Howard Fry, will prove interesting to our readers. Weare | 


indebted to Mr. R. N. Soule, Mr. Fry’s successor, for copies 


of remarkably clear and detailed working drawings, from > 


which our illustrations are prepared. 

The car is somewhat more strongly and heavily designed 
than is usual, the tare being 24,900 Ib., or 11 tons 2 cwt., 
slightly less than half the capac’ 
load. The subjoined table shows the relative capacity, 
tare, &c., of this car as compared with representative 


English covered and open wagons. 
English WE. and | Englich 
covered | B.R. open 
wagons, car, | wagons. 
Stowage length, buff se 
rail to top of roof .. .. 10 11 ll 1 
8 6) 9 i 8 56 
. ct. | tns. ct. ct. 
13 ll 10 is 
Do. per foot stowage length on 
Weight per square foot floor area... 181°l 95 116'3 
of door ope 
Capacity per foot stowage length .. rod 
Weight per foot cubic capacity... .. ..| 22°83 15°5 


The table shows that the American car weighs less and 
holds more than twoEnglish covered wagons while it occu- 
are less length in a train. It is, however, wider than most 

nglish loading gauges permit, though without the brake 
wheel it might pass t: rome the Metropolitan tunnels with 
an inch or two to spare. It appears that, while an English 
covered wagon requires 22°3 lb. weight of vehicle for each 
cubic foot of capacity, the same result is achieved in the 
American car by 15°5 lb. weight of vehicle, a very marked 
difference which deserves more notice than it has hitherto 
received. In other words, one ton’s weight of vehicle gives 
100 cubic feet capacity in the short wagon, and 144 cubic 
feet capacity in the longer car. It is, of course, unfair to 
make a similar comparison between covered and open 

as a basis, it appears 
that the American car has less dead weight than an 


vehicles ; but taking the floor s 
again 


ity, or maximum paying | 


vided with right and left-handed adjusting screws 
in the centre, while the outer truss rods are continuous, 
nuts at the ends bearing against cast iron washers recessed 
into the headstocks. e floor is composed of planks 6$in. 
by 1jin., tongued and laid crossways of the car, and well 
supported by the longitudinals, the greatest distance be- 
tween the latter being lft. 4gin. The headstock measures 
no less than 8in. thick by 10in. deep in the centre, and thus 
— Beaty of strength to resist shocks in shunting, though 
ittle heavier than the headstock of an English wagon 14in. 


only din. thick. 

edraw gear works against “draft timbers” 9tin. x 4in., 
which are attached by bolts and cast iron chocks to the 
underside of the centre longitudinals. A wrought iron 
strap or “ iron” 3$in. and jin. passes under the ex- 
treme front ends of the draft timbers and carries the central 
buffer or “ bull nose.” The “ iron” issecured by six 
vertical Zin. boltsto a shorttimber bolted to the front side of 
the headstock or end sill. The attachment of the draw gear 
is unavoidably the weak point of American cars, its centre 
being several inches below the centre of the main frames, 
the strain is indirect, and the draft timbersare often pulled 
or knocked off. Unfortunately in the early days of rail- 
roads, the distance from the railtothe centre of thedraw gear 
was about 2ft. 6in., and it has been impossible to mate- 
rially increase it since without interfering with the inter- 
change of stock, A single spiral spring not shown in the 
drawings takes both buffing and drawing strains. Two 
timber bumpers with cast iron faces take the buffing strain 
when the spring is driven home. It will be noticed that 
despite the powerful eight-coupled “ Consolidation ” engines 
used in the States, the draw bar, 2in. diameter with a cotter 
hole in it, is of exactly the same net section as that adopted 
on some English lines, 1}in. diameter where plain, and 2in. 
diameter where screwed or pierced for a cotter. Where 
the best Yorkshire iron is for this purpose the strength 
of the draw bar of this car is probably exceeded. 

As horses are little used for shunting or marshalling in 
America, shunting poles for pushing vehicles on an adjoin- 
ing line are a recognised institution, andare generally found 
on switching or shunting engines. Accordingly suitable 
sockets for the end of the pole are provided at the corners 
of the car. No diagonals are used to resist this strain, 
which however cannot be applied as suddenly as the push 
of an engine on ordinary buffers. 


The outside sheeting of the car is vertical, and attached 


SECTION 
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underframe will be about 23,6001b., or say 5900 Ib. foreach 
truss of 24ft. epal and although it is difficult to estimate 
the strain on the truss rods, especially under varying tem- 

ratures, it would appear to be about fourtons to the square 
inch, and as the screwed ends are upset, this is well within 
the margin of strength. The lower ends of the posts and 
diagonals are not tenoned into the “outer sills” or soles, 
but rest on cast iron shoes, and their upper ends are 
tenoned into the cant rail or “ plate.” 

The two cant rails are tied together by bolts running 
right across the vehicle, which, with the deep carlines, 
double system of purlins, and tongued and grooved roof 
planking, make an exceedingly strong roof, calculated not 
only to stand a heavy fall of snow, but to brace the whole 
top of the vehicle firmly together. The roof forms a con- 
nection in a horizontal plane between the sides and ends 
of the car; and the tops of the side posts and diagonals 
being thus secured from swaying sideways, heavy knees 
staying the uprights to the floor are unn A level 
path 2ft. 6in. wide is provided on the centre of the roof, so 
that the brakesmen can run along the train to apply the 
brakes. The outer roof is not supposed to be absolutely 
water-tight, but is merely meant to turn the greater por- 
tion of the rain and serve as a protection to the inner roof, 
which is composed of thin corrugated galvanised iron, rest- 
ing in grooves cut in the ridge poles and in the sides of the 
pos et which are shown in dotted lines on the longitudinal 
section of the car. Any leakage falling on the inner roof 
runs off through a space left between the inner and outer 
barge boards. The roof boards run across the roof, and 
not longitudinally as is usual here. The water cannot 
therefore lodge in the tongued and grooved joints, but 
must either get through the joint and fall on the inner roof 
or run off. 

This method of makingaroof is not universal intheStates, 
but though more expensive in first cost, the roof is said to 
last longer, and require fewer small repairs than the ordi- 

American styles of roof, composed either of tin laid 
po Bom felt being sometimes interposed, or a double 
layer of planking laid to break joint, each board having 
two shallows grooves or gutters cut on its upper surface. 
The water finding its way through the joints of the upper 
layer is supposed to run off by the gutter in the lower 
layer before it can get to the joint, but owing to the con- 
fined moisture this roof soon rots. The tin roof is apt to 
wear into holes, and it is stated that 25 per cent. of the 


cars running in the States have leaky or defective roofs. 
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The method of making carriage and wagon roofs univer- 
sally used in England—stout oil cloth or canvas bedded on 
white lead laid on boarding—does not appear to be known 
in the States. 

The doors are of simple construction, having cast iron 
shoes or rubbing pieces sliding on wrought iron rails. It 
is somewhat difficult to believe that they can be perfectly 
rain-tight. It is not unusual for sparks to find their way 
into the interior of cars when the doors are slightly warped 
and are not in tight contact with the sides of the door 
posts. When carrying grain a few rough boards are 

across the doorway, the pressure of the grain keep- 
ing them tight against the inner face of the door posts. 
The permanent doors can then be slid back, or left slightly 
open for ventilation without disturbing the freight. 

Access to the roof is obtained by means of wooden 
ladders at each end, one of which is shown on the half end 


- elevation on page 47. The brake can only be applied from 


the hand-wheel on the roof, an arrangement universal in 
America, and probably the only possible method of apply- 
ing hand brakes throughout a train in motion. In shunt- 
ing, however, at a roadside station, one brakesman has to 
ride on the top of the car to apply the brake, while another 
works the points, while with the English method of side 
brake levers, one man can hold the points until the wagon 


has passed, and then run after it and pin down the brake. | 8T° 


It is difficult, however, to apply this system to heavy 
bogie vehicles, as the hand lever has not sufficient power 
or range to put on the brakes with enough force to 
retard the momentum of 20 or 30 tons. The simple brake 
usual on English wagons has few joints, and therefore, far 
less lost motion than an elaborate system of levers, where 
a considerable part of the motion of the hand-wheel or 
lever is consumed in taking up the skackness of the joints. 
As has been already mentioned in these articles—see 
164 in our issue for August 3lst—the adoption of con- 
tinuous brakes on freight trains is rapidly progressing, and 
the present system of running along the tops of the cars to 
apply the brakes will probably soon become a thing of the 
past. The brake on the two bogies is equalised by 
means of a chain passing over pulleys on the central brake 
lever—see longitudinal section and plan of car. The pull 
rods to the brake levers on the bogies are attached to 
the ends of the chain, and it is evident that should the 
brake blocks on one bogie come into contact with the 
wheels before those on the other bogie, the chain will 
move on the pulleys and so equalise the strain in a way too 
obvious to need further explanation. 

The brake blocks are made with wearing pieces or shoes, 
the latter being 3}in. wide, 14in. long, measured ona chord 
line, and of a minimum thickness of 1jin. Lugs on the 
back of the shoe fit into and against corresponding recesses 
and lugs in the brake block proper, which is bolted to the 
timber brake beam. A curved wrought iron key, lin. 
wide, tapering from gin. to in. thick, vertically 
through holes in the lugs on both shoe and block, and 
keeps them together when the brake is off, the lugs taking 
any strain when the brake is on. The brake hangers are 
attached to the brake blocks, and are suspended from 
wrought iron brackets bolted to the upper side of the 
spring plank. As the latter is fast with the side frames 
and axle-boxes of the bogie, the brake blocks move verti- 
cally with the wheels on a rough road, and the application 
of the brake does not tend to check the action of the 
springs. The brake beams are loosely hung from the 
bolster by safety chains, which appears a slovenly arrange- 
ment, but it works satisfactorily. 

The bogie is made in the very cheap and simple 
manner usually adopted in constructing bogies for 
freight cars in the United States. The axle-boxes are 
bolted rigidly to two side frames, each composed of three 
bars measuring 3in. wide, by 1}in., lin.,and gin. thick respec- 
tively. These bars are bent to a former, and the holes 
drilled simultaneously in a suitable multiple drilling 
machine. Two bolts passing through cast iron distance 
pieces brace the bars and spring plank together, and form 
a stiff girder to transfer the weight on the spring plank to 
the axle-boxes. The car rests on a cupped centre casting 
on the bolster—two side bearings being provided to take 
any rolling motion. The bolster, the sides of which are 
provided with rubbing pieces, works vertically between the 
cast iron distance pieces before mentioned. The bolster in 
fact is in the position of an axle-box working between 
axle-guards or horn blocks. Spiral springs, not shown in 
the drawings, are interposed between the bolster and 
spring plank. No special provision is made for keeping 
American bogies square, and it is therefore not surprising 
that wheel flanges often wear very unevenly in the States. 
The bogie is shown in the drawings with no load upon it, 
and therefore the bolster is against the top or arch bar of the 
frame. It will be noticed that there is very little expensive 
wrought iron work in any of the car, and that the 
heavy knees, spider plates, inges, &c., usual in English 
wagons, are conspicuous by their absence. This is partly 
due to the better quality of American castings, which can 
be freely used under trying strains which would fracture 
our weaker material. It is characteristic of the difference 
in the nature of the traffic of the two countries that while 
an English wagon is provided in every direction with 
knees and diagonals to resist distortion from the shocks of 
shunting, the American car is thoroughly trussed to resist 
the strains produced by its heavy paying load. We think 
our readers will agree with us in considering this car to be 
remarkably well and strongly designed, while its small 
weight in proportion to the load carried, compares very 
favourably with the results obtained on this side of the 
Atlantic. Some reduction of the dead weight and stowage 
length as compared with the cubic capacity of our goods 
traffic rolling-stock is much needed. The car we now 
illustrate shows one method of effecting this reduction. 
Another may be found on page 149 of our issue of August 
24th, containing illustrations and description of an iron 
coal wagon, weighing 5 tons and measuring 14ft. over 
buffers, which was designed by Mr. J. A. F. Aspinall, 
to supersede a wooden wagon weighing 6 tons 8 cwt., 
and measuring no less than 21ft. 4in. over buffers, both 
wagons carrying the same weight of coal. 


THE CALCUTTA INTERNATIONAL EXHIBITION. 
No. II. 
Inp14 is acurious country in many ways, and it is not a 
ise for those who are deeply imbued with Western 
ideas. The native mind is slow and difficult to move. 
One who evolved an India out of his moral consciousness, 
supplemented by a knowledge that England had held the 
country for a century, might assume that Western ideas 
were rapidly pushing back the old-world notions of the 
o such change is taking place. We are no more 
undermining the ancient prejudices of the people of this 
vast continent than the waves of the Mediterranean sea 
are affecting those of the Atlantic. The most noticeable 
tendency of the mind of the average Bengali is to be con- 
tent. Sir George Birdwood, in his work on the industrial 
arts of India, says, in speaking of art furniture and house- 
hold decoration, “If we may judge from the example of 
India, the great art in furniture is to do without it.” We 
think the remark might be applied to many matters 
besides household decoration and furniture. Weseetraces of 
the “do without” principle everywhere. Thecarpenter does 
withoutabench : hesquatsuponhis hams and makesthefloor 
of the building or the ground of the open yard his bench. 
The smith raises no forge, but makes his fire on the 
und and squats beside it with a bit of iron for his anvil. 
The tinman works in the same way, and to English eyes 
they all appear to be doing without things, or, in other 
words, “making shift.” A favourite meal with the Ben- 
gali coolies is a sort of pancake fried in oil or butter. With 
this the vendor serves a round ball or two of sweetstuff 
made of coarse sugar and some flavouring. These balls— 
about the size of a billiard ball—are rolled into a spherical 
form with a nice glossy surface—on a board or slab of 
stone? Oh, no. The Bengali confectioner makes shift 
with his hands, and gives a final polish by alin, Se balls 
up and down on the skin of his naked chest. e same 
dominant idea runs through their daily lives. A man of the 
poorest class here is careful to clean his teeth, but he ex- 
pends no money on a tooth-brush ; any bit of stick will 
serve his purpose if only he can find a bit of stone with 
which to bruise the end of the stick into a brush form. 
As to water, a tank, a public stand, or even the little 
pools that form in the street gutters will serve. Men who 
squat on their hams to work or to rest cannot be con- 
fined by clothing about the knees, and consequently 
trowsers are not needed, indeed they would be an awkward 
encumbrance toa man who habitually works with his legs 
bent double. These artisans at all events wear no nether 
garment ; a simple waist cloth is all they use, although they 
have seen the comeliness and decency of the European 
method all their lives, and see it at every turn in the 
streets of this city. Shoes and boots are alike unknown to 
them, and their feet are splayed and horny by constant 
attrition and wear. An English working engineer assured 
us the other day that the native workmen in the smiths’ 
shops would tread on hot cuttings, strips, and scales of 
iron, and only occasionally flinch when a piece rather 
hotter than the rest burned through the horny cuticle of 
their feet. A native of this class is moreover quite inde- 
pendent of bedding. He sleeps on the ground or on the 
rudest of bedsteads with his rug drawn over his head. 
Wecannot helpthinking that we cansee traces of thismake- 
shift method in all Indian work. As we write this, we hear 
some carpenters working ina courtyard beneath the window. 
We look down upon them, and see that they have a piece or 
two of old timber to square. The wood was formerly a 
door jam and the rabbet into which the door closed has to 
be cut away ready for squaring up and finishing with the 
lane. The men squatted down and used adzes with one 
iced, and were occupied an hour in cutting away a strip 
of wood that an English carpenter would have adzed off in 
five or ten minutes, and with a few strokes of his two- 
handed adze. But it is more in the absence of perfect 
accuracy that we see the defects of the make-shift method. 
The Indian workman never seems to be quite master of 
the material. You can see where his tool jarred even in 
some highly finished art work. The lines are never 
exactly rigid, the ornamentation is never in that perfection 
of symmetry which defies the unassisted eye to detect the 
error. No line can be perfectly straight, no circle exact. 
A good English workman proceeds as though he desired to 
show practically that this is a theoretical error. If his 
lines be not straight, his circles out of truth, a 
show him where they are wrong, he seems to say. ne 
workman in this country seem to accept the dicta of the 
mathematician, and to proceed on the assumption that if 
lines and curves cannot be exact they may as well be 
visibly out of truth. We mention these things because they 
seem to us to affect the fortunes of manufacturers who 
essay to supply the Indian market in two ways. The mass 
of the people of the country do not want our goods, be- 
cause doy can do without so much that we deem nec 
to comfort ; and they are not drawn to us by what we deem 
superior workmanship, because their principle of doing with 
out and making shift, lead them to regard with indifference 
matters which we regard as indispensable. This is 
cold comfort, we know; but India is a land of 
plentiful labour—so plentiful that the engineering skill 
of the West is beaten in the attempt to economise it. A 
well-known manufacturer said to us the other day, “I 
have abandoned the attempt to introduce pumping 
machinery here in competition with the man and pair of 
bullocks who will raise water night and day for £10 a 
” 


But if India cannot be induced to take our goods, or to 
take them in proportion to the numbers of her teeming 
population, she has much to send us which may be of use 
in our manufactures. Since we last wrote we have seen a 
magnificent display of hard woods from the Andaman and 
Nicobar islands. These are little known in Europe for 
the Forest Department of the Government have only 
recently paid attention to this source of their wealth. 
In the grounds of the Exhibition are about a dozen 
fine logs measuring from 40ft. to 47ft. in length, and 
siding up to 30in. in some cases. The finest of these 
Pterocarpus Indicus, of which here are four specimens, is 


cedar coloured, and frequently a deep scarlet. It is of 


dense texture, seasons well, shrinks very little, and does 
not expand subsequently. Its weight is about the same as 
oak, and it has the toughness and elasticity of American 
hickory. It is so hard, that in Rangoon it is largely used 
for bearings of machinery, and especially of circular saws. 
Another description, the specimen log of which is 34ft. 
long and 12in. siding, Artocarpus Lacucha, first cuts out an 
ochre yellow colour, which deepens to brown on exposure. 
It is tough as ash, and is the only light wood of India 
which is very strong ; its weight when seasoned is about 
45 Ib. to 48 Ib., the cubic foot, or about the same as light ma- 
hogany. The Mowha, or bullet-wood, is of dense, hairy 
texture and of very great strength. Itis used for railway 
sleepers, for piles, and houseposts ; the length of the square 
is,wp to 50ft., siding up to 2ft. Here are also iron wood, 
wild jack, marble wood, satin wood—not the satin wood of 
Ceylon—which is like box in colour, and may be used for 
the same purposes, and several others, all of which deserve 
the attention of users of timber. 

We find in the Indian exhibits another proof of the truth 
of the aphorism, “ Nothing is new under the sun,” in the 
shape of a revolver matchlock. Col. Cologan, of the 
17th Native Infantry, who drew our attention to this 
weapon, is of opinion that it is of genuine native work- 
manship and old. The matchlock arrangement is still in 
use in the wilder parts of India, but we cannot 
learn that it has ever been found in combination 
with a contrivance for revolving the barrels. This weapon 
is of carbine length ; the barrels, four in number, are of 
octagonal form externally. They are well made and well 
put together ; they revolve, by hand, upon a spindle in the 
centre of the four, and the priming panis brought into posi- 
tion to receive the spark from the match at each remove of 
the barrels. The stock is painted, and is of native workman- 
ship without doubt, and in form and workmanship it is in- 
ferior to the metal work. This gun is lentby the Mahara- 
jah of Dholepore. Some doubt may exist as to the anti- 
quity of this weapon, as the barrels are made with a mas- 
terly skill and finish which is not always seen in ancient 
Indian work ; but the question remains why the maker 
who borrowed European barrels, if borrowed they were, 
should not also have borrowed the European method of 
firing them, whether by flint lock or ca The power to 
tire four times without reloading must adi been greatly 
coveted by men who had never seen any but single-barrels, 
or who had not the skill or inventive genius to make double 
or revolving guns. But much more must the matchlock 
man have coveted even the flint lock. No one appears to 
know the date of this specimen of Indian work, but it is 
exhibited as, and poco held to be, a genuine antique of 
a date at least prior to the general supercession of the match- 
lock by flintlocks and percussion caps in India, Another 
curious gun from the same armoury is evidently of modern 
make. it is a three-barrelled piece ‘ait wesc made for 
sporting purposes. In appearance it is an ordinary double 
gun, with a third gun beneath on the line where the upper 
two join. The upper barrels are fired, as in an ordinary 
eile gun, by locks on the right and left barrels, In the 
former, however, the hammer carries a second hammer for 
the lower barrel. This supplementary hammer can be 
pulled aside or pushed into the striking position so as to 
enable the large hammer to be used on the upper right 
barrel without hindrance. This gun is without a history 
so far as we can learn. It is evidently a production of the 
pected subsequent to the invention of the percussion cap, 

or it bears no marks of conversion from flintlock, and it is 

afurther proof of the intense desire that moved men— 
prior to the perfection of the revolver—to have as many 
charges at their disposal as possible without loading. 

At the meeting of the Royal Agricultural Society’s 
Show at Kilburn, light railways did good service for the 
show and visitors by helping the latter over the quagmire 
which the ground soon became. At this Calcutta Exhibi- 
tion, the makers of light railways are endeavouring to do 
themselves a little good by advertising their system in a 
country where such aids to locomotion are largely needed 
and should be warmly welcomed. Messrs. John Fowler and 
Co., of Leeds, have laid in the ground some lengths of por- 
table railway with metallic sleepers. M. Decauville, of 
Petit Bourg, France, has also a length of railway laid down 
to meet this, and visitors are promised the advantage of 
a ride through and around the grounds, These rails are in 
both cases laid upon metal Lani, and they are very 
readily removed. The French system, it is claimed, may be 
moved by four men, at the rate of 400 yards of rail to a 
distance of 40 yards in less than an hour. Messrs. Fowler 
claim that sections of 25 yards each of their line may be 
removed by six men in ten minutes, At the time of 
writing, the respective merits of the two systems have not 
been tested, either in this matter or as a means of showing 
visitors round the Exhibition. 

One may wander far and wide in this Exhibition to find 
novelties. Inventors have a hard fight in India, and if 
they have not been actually warned off, they have been 
made to feel that they must prove the necessity for admit- 
ting them to India before a prejudiced tribunal. Where 
labour saving is regarded as a sort of moral evil, and 
where it is an actual physical impossibility, the inventor 
has a hard time. Great differences are to be seen in the 
tea plantations and amongst indigo planters. These gentle- 
men have commenced business with modern ideas, they 
work on modern principles, and they are on the look-out 
for and readily adopt any machinery that gives promise of 
doing their work for them. Messrs. Marshall and Sons, 
of Gainsborough, have sets of tea-sifting and rolling 
machinery, which are already in favour amongst the tea 
planters. These are various in size, they are well con- 
structed, and bid fair to ay the market. They are 
very simple and easily managed. 

Attention is drawn to a building in the grounds of the 
Exhibition which has been put up for Burmese theatricals. 
It was built by the Bombay Burmah Trading Company, to 
exemplify economy in wooden structures, The form of 
construction is not new, having been adopted by the engi- 
neer of the company some years ago. We can only testify 
that it has a very sightly appearance, for although no 
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more than a square open shed, _ at the sides, or nearly 
so, the structure has an infinitely better and more attrac- 
tive look than is borne by any of the Exhibition shedding. 
The principle of construction is to use lattice-work of wood 
of small scantling in all parts instead of heavy logs or beams 
of timber. The supporting posts are of this trellis-work, the 
splines being about 3in. wide by }in. in thickness. The 
trellis posts are wider at the bottom than at the top, and 
anchor to the ground by means of stump posts. The roof 
and other beams, purlins, &c., are all constructed on the 
same principle, none of the material in a 30ft. beam being 
more than a few feet in length. The company in its 
prospectus declares that for such a truss no single piece of 
timber need be over T0ft. long. The saving comes in two 
ways in such a country as India. In the first place, short 
lengths of teak are a drug in the market, as slabs of short 
length continually arise in preparing teak logs ; and next, 
in hilly countries the lightness of carriage of small quanti- 
ties of small scantling, such as may be divided into one- 
man burdens, is another very great advantage. The com- 
ny claims that the erection of shedding on this principle 
is not difficult, Skilled labour, it says, is hardly required. 
There are no costly iron fastenings or straps, wooden 
trenails and French wire nails being all that is necessary, 
in almost all cases, to hold the structure firmly together. 
We may add that it is a development of a system practised 
in Belfast quite thirty years ago. 
The accompanying engravings illustrate Martin’s “ tra- 
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jector.” It is exhibited with a model of the East Indian 
Railway Company’s colliery, by Mr. John Campbell Martin, 
its inventor, the engineer of the company at its works 
at Kurhurballee. In ballasting a line the trajector will, it is 
claimed, bevery useful, as it throws the ballast clear of the line 
on the liberation of the fastening. A train of wagons may be 
run up to a given point and the ballast discharged in a few 


minutes. In cases where the traffic is heavy and time 
precious the empty trucks may be withdrawn without 
refastening the doors or flap sides. The side doors B 
are ae at C, Fig. 1, and are held in position by hooks K 
on spindles E controlled by the leversG,H,J. The dotted 
lines show the position of levers and hooks when the doors 
are liberated. In Fig. 2 the floor when loaded is level, 
but for emptying it is lowered into the position shown. 
The inventor claims that his system may be applied to 
coal trucks ; indeed, it is largely in use for them in India, 
and steps are to be taken at once, in connection with a 
leading firm of engineers, to introduce it into England. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents, 


THE EFFICIENCY OF FANS, 


Sir,—After the many figures recounted by the Rev. G. M. 
Capeli from time to time, giving the exceptional efficiency of his 
patent fan, I could not expect that he would acknowledge the cor- 
rectness of the figures giving the results of my.experiments. My 
object in writing was not with the hope of convincing him of their 
correctness. In reading the discussions in your paper on this fan, 
I have generally found Mr. Capell’s figures questioned by practical 
and scientific men, and no one seems to be able to get the results 
he himself obtains from the fan. It was seeing this that led me 
early last year, when I had the loan of the fans offered me, to 
make the experiments, and see for myself what the fan was capa- 
ble of doing. His statement of having found a clue to my obser- 
vations in my having turned the fan the wrong way will no doubt 
make many of your readers smile. 

If I had been entirely void of practical experience as an engineer. 
I think the clear way in which you have taneiiied the fan, an 
have from time to time referred to it, would have led me to avoid 
this mistake ; but the fact that I have had over thirty years’ 
theoretical and practical training as an engineer, and some ope 
ence in machinery experiments, leads me to think I was capable of 
testing one of his fans in a proper manner. My figures satisfied 


The fact that practical and experienced engineers dispute his 
figures in all his public experiments, so far as I have seen, does not 
tend to lessen the confidence I have in the correctness of my own; 
and besides, much of his own data cendemns itself. To go no 
further back than his last letter, where he states, in referring to 
some trials made on November 3rd, in connection with the South 
Staffordshire Mining Engineers :—‘‘The secretary stated at the 
meeting he saw the 36in. fan, at 699 revolutions s 13,770 cubic 
feet of air per minute through the mouth of the 6ft. of 20in. 
diameter tube, and give in the open mouth of the tube 3}in. water 
gauge with indicated horse-power of 3°14.” 

Now, clearly there must be some mistake here, for if we apply 
the very clear and lucid method you give in your article on 
November 16th, 1883, for the calculating the power in the air, we 
find the following results :—The value of M or weight of air passed 
per second, taking 13 cubic feet to the pound, we find to be 


eos 17°6 Ib, The area of a 20in. diameter tube is 2°18 square 


feet, and the velocity of the air travelling through the tube per 
minute would be 6316ft., and the value of v? would be 11,025. 
Then, using the formulz, we find use = 3013 foot-pounds 
r second, or 3013 x 60 = 180,708 foot-pounds per minute, or 
*47-horse power. Now this, as you very clearly state in your 
article, only gives the net power in the moving air, without taking 
into account any of the friction either of fan or motive power. Yet 
Mr. Capell can do the work with 3°14 indicated horse-power. But if 
we add only 40 per cent. to this for friction—and in this class of 
work it is not sufficient or equal to the amount you allow in your 
example—we shall require an indicated horse-power equal to 7°45, 
instead of the 3°14 he states as being the amount. Comparing the 
same figures with the rule given by Mr. A. G. Steavenson in THE 
ENGINEER of December 7th, for finding the power required for 
drawing the air through the channels of a mine by fan power, 


which he gives as ee As Mr. Steavenson states, this 


rules applies to drawing through long channels ; but as the water- 
gauge pressure is included in the formule, it will apply equally for 
long or short. In this calculation the value of 2, or quantity, is 
13,770 cubic feet of air passed, and 3}in. is given as the water 
gauge or value of p; we have, therefore, 13,77 
= 250,614 foot-pounds, or 7°6-horse power required. 

With reference to the example Mr. Capell gives of a trial of Mr. 
Phillips’ fan, he has obviously made an error, which he must 
explain, for he would hardly turn out 839 cubic feet of air with 
53% foot-pounds as he states. I should judge that the man turning 
the fans in my experiments was exerting two to three times the 

wer he would be able to do continuously through the day. The 
oot-pounds developed by a man turning a handle continuously is 
usually taken at 2600, and I suppose the figures Mr. Capel gives 
should be 5375°7 foot-pounds, I think the Rey. Mr. Capell has 
quite enough on his hands to prove the correctness of the figures 
he has advanced ; for as stated in your article of November 16th, 
1883, he appears to be creating power, and there appears to be 
something in the figures ‘‘no fellow can understand.” I think it 
would be quite as much to his advantage to give a bond fide proof 
that my figures are wrong, by having tests of his fans in the 
presence of two or three engineers, experienced and reliable men, 
whose opinions would not be disputed. It is no desire of mine 
to give anything but the correct figures, and it is no interest of 
mine, as I before stated, to prove either fan better than the other ; 
and therefore to accept the challenge he offers me, the game 
would not be worth the candle tome; but if my engagements 
would permit, and I had the opportunity, I should not mind 
spending time and moneyin going into Staffordshire to see him 
turn out 13,770 cubic feet of air per minute with a resisting pressure 
equal to 3} inches water gauge, and with 3°14 indicated horse-power 
only. I think your readers will soon incline to the thought that 
there is a good deal of efficiency in the inventor, whatever there is 
in the fan. THos. Hopeson. 

Newport, Mon., January 8th. 


THE WILLANS ELECTRIC GOVERNOR, 

Sir,—We notice at page 17 of your last week’s issue a reference 
to an electric governor, which may give a wrong impression. It is 
mentioned as being jointly devised by Mr. Hartnell and Mr. 
Willans, and made by Messrs. R. E. Crompton and Co. Will you 
allow us to say that, although Mr. Hartnell was engaged at about 
the same date as Mr. Willans upon the question of governing the 
speed of engines by the current produced by the dynamos driven 
by them, and arrived independently at very similar results, the 
first patent was taken out by Mr. Willans alone, and the first 
—- was actually made here before he was aware that Mr. 

artnell was working in the same field. The electrical details 
were worked out jointly by Mr. Willans and Mr. Crompton, but 
the whole of the experiments, which lasted several months, were 
carried out here, and under Mr. Willans’ supervision. Two further 
patents, which it is almost premature to mention, have been taken 
out, one by Mr. Willans, and one in the joint names of Messrs. 
Hartnell, Willans, and Crompton ; but all the governors hitherto 
made have been made here, under Mr. Willans’ patent, and they 
will continue to be made here. It is a source of pleasure to us, as 
it is to Mr, Willans personally, that in the development of an 
invention which may play an important part in the future of 
electric lighting, we shall be able to work in concert with engi- 
neers of such eminence as Mr. Wilson Hartnell and Mr. R. E. 
Crompton, whose share in the improvements and extensions 
covered by the latest patent is of the utmost importance. But as 
the invention in its primary forms has taken many months of Mr. 
Willans’ time and care, and as its first successes have been gained 
in combination with his patent compound engines—of which we 
are the makers—we think it is only fair tohim and to ourselves 
that the facts should be stated. WILLANS AND ROBINSON, 

Thames Ditton, January 14th. 


AYR HARBOUR SLIPWAY. 

Srr,—Mr. Strain’s letter in your issue of the 4th inst. calls for 
some reply from us, and with your permission we would like to 
state one or two facts which he has omitted. 

When Mr. Strain and the representatives of the Harbour 
Trustees—including Mr. Taylor of the firm of Messrs. J. and A. 
Taylor, engineers, of Ayr—visited our works to inspect our hauling- 
up slip, it was pointed out to them that the machinery was 
originally designed by us to haul up vessels of 800 tons maximum 
dead weight, but that afterwards, finding that our slip and winding 
gear was capable of doing heavier work, we added an auxiliary 
engine to give the necessary additional power, and we have since 
successfully hauled up vessels up to 1150 tons dead weight, or more 
than 40 per cent. heavier than we at first intended, a very sub- 
stantial proof that our machinery was not ‘‘designed too weak,” 
as Mr. Strain takes upon himself to state. 

We hope the Ayr slipway may prove equally successful. As 
regards the payment to us of one hundred guineas by the Trustees, 
we refused to accept same on any other terms than asa “‘ Patent 
Right,” and Mr. Strain himself drew up and worded the receipt 
we gave to this effect, as the following copy dated February 14th, 
1882, will show :—‘‘ Received from the Ayr Harbour Trustees the 
sum of one hundred and five pounds sterling in full of all claims 
competent to us, for use by them or their contractors of our Patent 
Right for appliances for hauling up vessels on slipways. Dated 
11th January, 1879, No. 121, at their slip dock at Ayr.—(Signed) 
Day, SUMMERS, AND Co.” 

Respecting the validity of our patent, which Mr. Strain would 


Fy bree at the time of my experiments, and after studying them, 
I laid them aside without any intention of making use of them, 
until I saw the discussions again in your paper. 


now dispute, although his letter goes some way to establish the 
fact, we are happy to state that we have far higher authority than 
his to support us, of which we shall not fail to avail ourselves 
should occasion require it, and therefore “‘those who may wish to 


build a slip dock” will do well to hesitate before accepting Mr. 

Strain’s gratuitous advice to ignore our claim of patent right for 

the wire rope system. Day, SUMMERS, AND Co. 
Northam Ironworks, Southampton, January 15th. 


[This correspondence must end here.—Eb. E.] 


THE CELTIC. 

S1r,—The sailing power of a broken-down steamship is a subject 
of some importance, on which great varieties of opinion are often 
expressed. The following log of the White Star steamer Ceitic 
may therefore be interesting, especially as the same ship has again 
met with a mishap, having, as well known, broken her screw shaft 
on the 16th December, 1883, when twenty-four hours out from New 
York, and homeward bound for Liverpool. I may mention that 
the Celtic has the reputation of being the best sea boat in the 
North Atlantic trade. Her gross registered tonnage is 3888 tons, 
the Britannic and Germanic being 5008 tons, and the Alaska a few 
tons short of 7000. It will be seen from the log that the Celtic’s 
5 pare sail was by no means contemptible, averaging about 
4° ots. 


Loy of R.M.S. Celtic, Homeward Voyage, January, 1879. 
Knots run from noon to noon each day. 


Jan, Knots. 

: Left New York and anchored, fog. 

24 

25 326 

26 340 

27 348 

28 330 

29 265 §.E. gale and high sea, 

30 .. 101 Propeller loose on shaft 6 p.m.; 1004 miles from Queens- 
town; giving six hours’ steaming and nearly eighteen 
hours’ sailing only for day’s run. 

Feb. 

1. .. Heavy sea. 

3. 79 .. Heavy sea. 

3. 85 .. Heavy sea. 

4 .. 185 

& «. 174 
6 .. 180 .. W. gale and heavy sea; propeller struck and 


rudder post, was secured and prevented from revolving. 


7 84 .. 157 miles at noon from Queenstown. 
— .. Off Fastnet at 6.30a.m.; towed into Queenstown, arriving 
10 p.m. Passage, 15 days 10 hours 38 minutes. 
New York, January 2nd. A FREQUENT TRAVELLER. 


THE NEW PATENT LAW. 

S1r,—Your correspondent “‘ P. J. L.” is quite right in his reading 
of Sec. 13. Provisional protection is,as he says, now ‘‘a delusion 
and a snare.” The intention plainly is that noaction shall be com- 
menced for infringement committed before the publication of the 
specification. A nice door is here opened for the numerous gentry 
who are always on the look-out for an easy way of making money, 
and unless 1am much mistaken a new business will spring up out 
of this very section. There are plenty of small things, such as are 
generally known as ‘‘ Yankee notions,” which will no doubt now 
be patented under the new cheap law, and the inventors being in 
a hurry to realise will of course put their inventions on sale 
without delay. Now comes the time of the pirates. If they see a 
good thing, what is to prevent them from flooding the market with 
it? and as for the inventor, well he must “‘ grin and abide.” When 
the new Patent Bill which has now become law was first intro- 
duced into Parliament last year, I was favoured with an early 
copy, and wrote a number of letters to the Manchester newspapers 
on the subject. Amongst other points I particularly called 
attention to this section, and stated that if it was retained in the 
Act, there would be nothing for it but for inventors to file a com- 
plete specification at the outset, as provisional protection there was 
none. ‘P. J. L.” being a Manchester man must have seen those 
letters, and if he had given or assistance at the time, we might 
— have had that and other bad points remedied. But no! 

e prefers to wait until the Act-is passed, and then appeal to you 
as if he had just made a discovery! It is next to impossible to get 
up an agitation on the Patent Laws, owing to the supineness of 
inventors and the public, and therefore they must be satisfied with 
what legislation is provided for them. Those who recollect what 
trouble it was to get the Act of 1852 passed, and how difficult it 
was here in Manchester to get even a handful of people together 
at a town’s meeting, — over by the Mayor, or Kf the late 
Sir Wm. Fairbairn, and attended as was nearly always the case by 
the late Mr. Webster, Q.C., and many other prominent men of 
the time, may well wonder how ever such an Act as the present 
has come to be passed at all; but what was difficult then is as 
difficult now, the apathy of inventors and the public is just the 
same—nothing can be got from Parliament without outside 

ressure, and in this matter of patents for inventions that certainly 
as never been used. G. SEPTIMUs HUGHES. 
Office for Patents, 132, Crosscliffe-street, Manchester, 8.W. 


ELECTRIC LIGHTING IN BRIXTON. 


Sir,—Our attention has been drawn to an article which yp Bee 
in your last week’s issue headed as above, in which you describe 
with illustrations the Clark-Bowman patent arc lamp. We think 
you have rather under-estimated both the candle-power and the 
horse-power; but what we specially wish to point out is that you 
say ‘‘It is very handsome, beautifully made, and very expensive.” 
We presume this is a printer’s error, and that the last word should 
read ‘‘ inexpensive,” for we can sell the lamp with globe complete 
at a price which com s very favourably with any in the market. 
Again, in the concluding paragraph you say, “‘It appears too deli- 
cate for heavy work.” We, of course, do not know what you con- 
sider heavy work, but we have had forty of our lamps running for 
four months with a daily average of six and a-half hours each, and 
one has been running nearly twelve months without any hitch 
whatever. CLARK AND Co. 
411, Brixton-road, 8.W., January 16th. 


[Our printers are blameless.—Eb. E.] 


THE EMPIRE LUBRICATOR, 

Srr,—In your edition of 28th December, you were good enough 
to notice our lubricator, but we regret you have been misinformed 
as to its origin, as our manager, Mr. J. L. Grandison, is the 
inventor, and we make all these lubricators at our works here in 
Manchester. We trust you will favour us by inserting this cor- 
rection. (For the Empire Lubricator Company), 

Manchester, January 11th. James WEIR. 


Mr. Krrcatpy’s TestInc Work.—Mr. David Kircaldy has 
received an order to supply the Technological and Industrial 
Museum of New South Wales, Sydney, with a collection of 
specimens illustrative of the mechaaical properties of various kinds 
and qualities of the materials used in construction. The collection 
is now pleted, and ists of 330 speci » representing 
various qualities of steel and iron, from the hardest to the softest 
manufactured, in the form of wires, bars, sheets, plates, angles, 
tees, channels, rails, tires, axles, shaftings, and forgings, tested 
under pulling stress. Cards accompanying each specimen give the 
elastic and ultimate stress in pounds per square inch, contraction 
of area at fracture, extension at 40, 50, 60, 80, or 100,000 lb. per 
square inch, and the ultimate extension. The collection also con- 
tains specimens of the above, tested under thrusting, bending, 
twisting, shearing, and bulging stresses. Specimens of copper, 
copper alloys, steel and iron castings, granite, marble, stones, 
cement, wood, chains, hemp, manilla, and wire ropes, rivetted 
joints, welded joints, cards with the results of the tests accom- 
ing each specimen. Two somewhat similar collections were sup- 
plied to the Imperial Colleges of Engineering, Japan, 
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AN OLD MARINE ENGINE 


©) 


©) 


THE accompanying engraving is a reduced copy of a drawing 
kindly placed at our disposal by Messrs. J. Jones and Sons, St. 
George’s Engine Works, Liverpool. The drawing bears the 
words, “An elevation of the Etna steamboat engine, by J. 
Worden, 10 July, 1817.” We have been unable to obtain any 
further information concerning this curious old engine. Perhaps 
some of our correspondents can assist us. It will be seen that 
the boat had feathering paddles. 


LYON’S LATHE HEADSTOCK. 


Tue lathe headstock illustrated by the annexed engraving has 
been designed for use in the mechanical school at Cambridge, 
by Mr. James Lyon, demonstrator, It embodies some new 
features which Professor Stuart also thinks are t improve- 


ments on the usual design. It will be seen from the engraving 


that the back spindle never projects beyond the headstock in 
front, and therefore does not come in the way of nuts, &c., on 
the back of a face-plate. The arrangement only requires one 
idle space on the main mandril instead of two. . It enables the 
front pinion to be shrouded, and brings the large spur close 


Fic.3 


to its work; so that the only part of the spindle in torsion 
is the front cone. 

The improvements will be understood by those interested in 
lathe construction, but there is no doubt that different opinions 
will be held or ot me on its merits, and we publish it as 
belonging to a subject which interests lathe constructors and 
amateurs in the art of turning, 


Tre following appointment has been made at the Admiralty ;— 
A, J, Nye, engineer, to the Osborne, vice Norrington, wi 


ii! 
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SCALE OF FEET 


BLAKE’S ARTESIAN PUMP. 

THE accompanying engravings show a form of vertical bucket 
plunger direct-acting steam pump, made by Messrs. George F. 
Blake Manufacturing Company, Washington-street, Boston, 
Mass., specially designed for non-flowing artesian wells, or for 
tube wells where the lift would be over 25ft. The pump bucket, 
placed down the well, discharges the water on the up stroke, 
while the upper plunger discharges on the down stroke. The 


| lower barrel instead of being bushed with brass tubing is of 


hard composition bored. The pump bucket and foot valve can 
be drawn up together through the tubing for examination or 
repair, The above ground portion slides to one side on the bed- 
plate, which is a convenience when it is desired to pull out the 
pump rods or take up the well piping. 


ELECTRIC ALARM FOR STEAM BOILERS, &c. 


THE object of this invention is to provide an electric alarm 
apparatus more especially intended for use as a low-water indicator 
for steam boilers ; it is also applicable to ovens, furnaces, and other 
contrivances where the heat within must be regulated. The device 
consists of a mercury bulb inclosed in a sectional globe which 
forms a chamber around the mercury bulb, as shown in the en- 
graving, which represents the device in vertical section and attached 
to the side of a boiler. The chamber communicates with the 
interior of the boiler through the valve stem, to which the globe 
is attached. In the plate which closes the upper end of the 
thermometer-like device, is fitted a thumb nut through which 
passes the insulated arm of a bent rod. The insulating material 
on the arm is threaded to match the screw threads of the nut, so 
that by turning the nut the bent rod may be raised or lowered to 


: suit the temperature at which it is desired to have the alarm given. 
: The other arm of the rod is of the same length as the first, and 
| reaches down in front of a graduated plate attached to the 
thermometer tube, thus serving as an indicator for setting the 
rod with reference to the degree marks on the plate. In the upper 
right-hand corner of the engraving is shown the beat and 
electric alarm, which are connected by wires to the bent and 
mercury tube. When the water in the boiler stands above the 
low-water line, the water entering the chamber through the stem 
will — the entrance of steam, and the mercury in the bul* 
will have the same temperature as the water, causing it to stand 
in the tube somewhat below the lower end of the arm. When the 
water in the boiler falls below the low-water line, steam will enter 
the chamber, and, being of a higher temperature than the water, 
will cause the mercury to rise in the tube until it comes in con- 
tact with the end of the arm, when the electric circuit is completed 
and the alarm sounded. In the spindle is fitted a screw plug for 


cutting off communication between the chamber and boiler in case 
it should be desired to unscrew the apparatus. The upper end of 
the mercury tube is enlarged above the end of the in order to 
eggs all danger of overflow of the mercury in case of excessive 
eat. These alarms are being manufactured by Messrs. McKenna 
and Carley, Cortlandt-street, N.Y. City.—Scientific American. 


SovutH KENSINGTON MusruM.—Visitors during the week endin 
Jan. 12th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,765; mercantile marine, Indian 
section, and other collections, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1664; 
mercantile marine, Indian section, and other collections, 281. 
Total, 17,175. Average of co: mding week in former years, 
17,076. Total from the opening of the Museum, 20,704,774. 

NorHING IF NoT ScIENTIFIC.—The stir and talk about stability, 
arising out of the Daphne and Austral disasters, has surely been 
fruitful of nothing so “ fetching” as the following bit of scientific 
verdancy related to me as a positive fact. A chief engineer, 
present at the launch of a steamer in which he was afterwards to 
serve, accosted the manager of the yard at a moment when he was 
busily superintending the work eer | tolaunching. Wearing 
a look of grave concern, the engineer said,—“‘I say, Mr. A., has 
this boat of ours got a metacentre?” Mr. A. looked at his 

uestioner a moment, cast his eyes toa lofty part of the ship on 

e stocks, and then back again to the serious countenance before 
him, saying, as if in e: tion, ‘Great heavens! Mr. B., have 
you not got eyes in your head?” The poor man of science looked 
abashed, cast his eyes in the direction in which he had seen the 


e 
manager and apologetically, ‘Ab, to be sure, 
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INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENT’S ADDRESS. 

Ar the ordinary meeting on Tuesday, the 8th of January, 
Sir J. W. Bazalgette, C.B., delivered an inaugural address as 
President. He observed that the members enrolled in the Institu- 
tion at the present time were between twelve and thirteen-fold 
more numerous than when he joined the Institution as a graduate 
in 1838. The development of engineering science had created the 

rofession of the civil engineer. About the middle of last century 
eaton and Watt commenced life as mathematical instrument 
makers, Brindley and Cubitt as millwrights, whilst Telford, the 
first President of the Institution, as a stonemason. a 


tend to discourage the execution of works of urgent” necessity. 
There were now about 2300 miles of underground covered sewers, 
more than half of which had been constructed in-the last twenty- 
seven years. They varied in diameter from 9into 12ft:-Gin. - All 
the houses were connected with them, and refuse.was removed 
through them by the water supplied to the houses flowing through 
the sewers after use, in an inaieaies and economical manner, to 
covered reservoirs on the banks of the Thames, twelve miles below 
London Bridge. The main intercepting scheme came into opera- 
tion in 1870-71, and had been conducive to the health and longevity 
of the 


+ 


upper stories could be supplied with water, and also: on the 
height to which a useful jet of water could be thrown in cases of 
fire. In London, 5,800,000 tons of coal were consumed per 
» in addition to 2,000,000 tons used in the manufacture 
of gas. Bearing in mind that each ton of coal consumed gene. 
rated 56,000 cubic feet of carbonic acid i. and that in a pure 


atmosphere there were not more than 34 parts of carbonic acid 
of 10, parts of air, the mode of dealing with this product 
became a subject of grave importance. But it was the imperfect 
combustion of coal which caused the more egy annoyance of 
smoke and soot. The appliances and regulations to secure the 
ffectual bustion of fuel, so as to prevent its waste and un. 


London was at present supplied with independ 
companies. The aggregate supply was 140,000, gallons daily, 
of which from 15,000,000 to 18,000,000 were consumed outside the 


t began 

their days the sentiment prevailed that the knowledge requ 
make a successful engineer must be the result of practical ex- 
perience and natural genius alone, and could not be acquired by 
ining and study, coupled with experience, as in other professions. 
But the contrast between the profession of the civil engineer at 
the commencement of this century with its condition at the present 
time did not stand out in sharper relief than did the ignorance of 
the masses at the beginning of this century, with the amount of 
learning now attained by them. Telford attributed much of his 
success to the thorough way in which he had mastered the humble 
beginnings of his a oa and both he and Walker considered the 
profession in their time as overstocked. But in 1856, fifteen years 
after Walker had given expression to this view, Robert Stephenson 
declared that engineering from a craft had been raised to a pro- 
fession, which had spread its influence over the whole world. : He 
showed that in the United Kingdom alone there then existed 
8000 miles of railway, on which £286,000,000 had been expended. 
There were now upwards of 18,000 miles of railway, having an 
authorised capital exceeding £800,000,000, on which the gross 
annual receipts were £67,000,000, and the annual working expendi- 
ture £35,000,000. These railways carried 623,000,000 passengers 
annually, besides 500,000 season-ticket holders, and 246,000,000 
tons of minerals and general merchandise. Contrary to the 
anticipations of Telford and of Walker, the demand for engineers 
of a more highly educated and trained class, and the number of 
these, had continued rapidly to increase, notwithstanding com- 
— was keen as in all other occupations in this country. The 
iscovery of some of the latent energies in nature, and their 
application for the use of man, was tending still further to the 
development of engineering. Europe and America were the only 
tinent derately well furnished with railways, harbours, 
and other works, which had now become necessaries of a civilised 
community, yet these two continents barely contained one-third of 
the world’s population. What a vast field, then, still lay dormant 
to engineering enterprise ! and who would venture to fix a limit to 
the energies of the rising engineer? In these days, however, the 
successful pursuit of the profession needed careful preparation, 
combining, with sound practical experience, the mathematical and 
scientific principles which lay at the root of all engineering. The 
students of the Institution of to-day were provided with advantages 
not enjoyed by the graduates of old. From 1867 to 1869 the 
Council collected much valuable information respecting the 
education of engineers, and many practical and valuable sugges- 
tions had been made on the subject. Its importance could not be 
over-estimated if the British engineer was in the future to main- 
tain the position in the front ranks of the profession which he 
had hitherto held. Although not specially designed for the better 
education of the younger members of the profession, the delivery 
of aseries of lectures on the “‘ Practical Applications of Electricity,” 
at extra meetings held for the purpose during the past year, 
could not have failed very materially to promote that object. 
The success which had attended these lectures had induced 
the Council to imaugurate a second series during the pre- 
sent session on “‘ Heat in its Mechanical Applications.” Sir 
Joseph Bazalgette then dwelt on those engineering works which 
promoted the health and comfort of the inhabitants of large cities, 
and by which human life might be preserved and prolonged. He 
observed that civilisation induced people to congregate in the 
neighbourhood of cities and towns. The geographical limits within 
which they could be brought into daily communication with each 
other had been enlarged by the introduction of railways and of 
other means of cheap and quick transit. But the rapid growth of 
cities constituted the great difficulty of adequately providing for 
the requirements of their inhabitants. Few, if any, cities, noreven 
railways or other similar works, had been laid out with sufficient 
regard to the future. It was difficult to induce the present genera- 
tion to expend capital in providing for the requirements of after gene- 
rations. The thoroughfares, sewers, and water supply which sufficed 
for a city containing a few thousand inhabitants became totally 
inadequate to the wants of a population which had grown to 
millions ; and the difficulties and cost of providing open spaces or of 
widening thoroughfares in after years were seriously increased. 
London afforded such an instance of rapid growth. It was now 
without a rival as regarded size and population, not only in the 
resent, but as far as was known in the past history of the world. 
mdon, or the metropolis, as defined by the Metropolis Manage- 
ment Act of 1855, contained at present nearly 4,000,000 people 
covering an area of 117 square miles, upon which were built 
500,000 houses. Its population was equal to that of the whole 
State of Holland, was greater than that of Scotland, and 
double that of Denmark. At the same rate of increase, by the 
end of the century, it would equal that of Ireland, as indeed 
outer London now did. Its population had quadrupled since 
1801, when it numbered 959,000; and it now increased at the 
rate of 70,000 per annum, equivalent to the addition to London 
every year of a city as large as Geneva or of Plymouth. The 
rateable value of property in London had grown from £6,000,000 
in 1841 to £28,000,000 at present, or nearly five-fold in forty- 
three years. But the traffic through London has risen even 
more rapidly. The arterial lines of thoroughfare, wide enough 
half a century ago, were now altogether insufficient. Thus, 
although the Strand and Cheapside had been relieved by the for- 
mation of a new route between Charing-cross and the Bank, along 
the Victoria Embankment and Queen Victoria-street, and Hol- 
born had been relieved by a new route from Oxford-street to 
Shoreditch, and new and widened streets continued to be made 
through the pS and other crowded localities, the old lines of 
thoroughfare still remained congested by the traffic. There now 
passed over the metropolitan bridges daily 384,000 pedestrians 
and 75,000 vehicles, the annual increase being at the rate of 44 
per cent. and 13 per cent. respectively. The traffic on three 
metropolitan railways had risen from 79,000,000 passengers in 
1871 to 136,000,000 in 1881, or to 373,000 daily. The govern- 
ment of the City of London, by its Lord Mayor and Corpora- 
tion, hitherto remained intact; but as part of the general 
municipality it sent three members to the Metropolitan Board of 
Works. The metropolis had, however, been from time to time 
under the management of various local authorities. Prior to 
1848 there were seven independent Commissions of Sewers. 
These were then consolidated into one Commission. In 1855 
the principle of local self-government was adopted, and thirty- 
eight vestries under the control of the Metropolitan Board of 
Works, were substituted. The Metropolitan Board was clothed 
with additional powers and duties, which had been in almost 
every subsequent year extended till it had become the adminis- 
trative authority for over one hundred Acts of Parliament 
affecting the metropolis. The demands for improvements in the 
metropolis were still very pressing, inasmuch as little had been 
done in this direction in the first half of this century, not- 
withstanding the population had meanwhile increased two and 
a-half times. Although £33,000,000 had been expended on 
improvements since 1855, the arrears of the previous inaction were 
far from having been wiped out. Hitherto the coal dues, which 
lightened the burden of municipal taxation to the extent of 2}d. 
in the pound, had stimulated the introduction of many improve- 
ments ; and should they be allowed to expire, it would doubtless 


yt ries. The consumption within the metropolis 
was at the rate of about 31 gallons per head daily. Nearly one- 
half of the water was obtained from the Thames, and the remainder 
from the river Lee, the New River, and other sources, The 
charges of the water companies for water were mostly based on the 
rateable value of the houses supplied, and not according to the 
quantity consumed. But inasmuch as the rateable value of houses 
in London had risen since 1855 from £4 per head to £7 per head of 
the population, and the consumption of water had remained the 
same, the price of water, as based upon the rateable value, was now 
75 per cent. dearer than it was in 1855; and there was no reason 
to doubt that so long as the price remained a fixed charge upon 
the rateable value of the houses, the cost of water and the value 
of the property of the water one would increase in a like 
ratio. The total capital employed by the water companies was 
about £13,200,000, or at the rate of 61°7d. per 1000 gallons of 
water supplied. The net charge for water amounted to 7°3d. per 
1000 gallons, on which there was a net profit of 41d. When in 
1880 it was proposed to purchase the London water companies, 
the arbitrator valued their interest at £33,000,000. Sir Joseph 
Bazalgette then showed how the mode of charging upon the 
rateable value of the houses, instead of by meter, made the pay 
ment for the quantity of water consumed fall very unequally 
upon the consumers. A purer and more copious supply on the 
constant system and at high pressure was demanded, and each 
~— delay would only increase the cost and the difficulties in- 
volved. 

The lighting of the metropolis was effected mainly by three 
gas companies, at a cost varying from 2s. 10d. to 3s. 2d. per 
1000 cubic feet. More than 20,000,000,000 cubic feet of gas per 
annum were manufactured out of 2,000,000 tons of coal. It was 
distributed through 2500 miles of pipes, varying from 3in. to 4ft. 
in diameter, at a cost of about £3,000,000, or more than double 
the cost of the water supply. The gas was required to have an 
illuminating power of 16 candles when consumed at the rate of 5 
cubic feet per hour, to be entirely free from sulphuretted a. 
with a maximum of 4 grains of ammonia, and from 17 to 22 grains 
of sulphur, in 100 cubic feet of gas. 

Electric lighting was rapidly advancing. When, in 1878, the 
Jablochkoff Company commenced lighting a portion of the Victoria 
Embankment, the charge for each lamp was 5d. per hour. This 
had been reduced by stages, and since June, 1881, forty lights on 
the Embankment and ten on Waterloo Bridge had continued to be 
lighted at the rate of 14d. per light per hour. In fact, twice the 
illuminating power was at present obtained on the Embankment 
by electric lighting for the same money if expended on gas. But 
it had been stated that the contract had not been profitable at the 
latter price. Incandescence lighting, though much more costly in 
Pr the ont was more economical in the regulation and distribution 
of the light. 

Sir Joseph Bazalgette then alluded to statistics yor arse | 
seventy-five foreign cities, which he had epitomised and tabulated 
for reference, and which enabled such a comparison to be drawn 
between some of the conditions existing in London and in other 
large cities, as would justify the assertion that London was with- 
out a rival as regarded health, extent, and population. Of these 
cities, Paris contained a population of 2,240,000, occupying 77,000 
houses, and covering an area of thirty square miles. The popula- 
tion was twice as dense as in London; its rateable value was 
£24,000,000, not quite one-third less than that of London. The 
water supply was 82,000,000 gallons daily, or 36 gallons per head 
of the population. Its sewers had cost upwards of £4,000,000, and 
the expense of their cleansing and maintenance amounted to 
£50,000 a year. The greater portion of the sewerage was 
removed out of the city in cans by carts. Paris was —_ b 
gas lamps equivalent to 44,000 lamps of one burner each, which 
consumed 770,000,000 cubic feet of gas, at a cost for gas of 
£130,000, or about 3s. 4d. per 1000 cubic feet. The rapidity 
with which the population of most large cities had increased 
within the last forty years had been much greater than the rate 
of increase of the population of the globe. Whilst the population of 
London, Paris, St. Petersburg, and Vienna had ircreased about 
200 per cent., and that of Constantinople, Naples, Madrid, Rome, 
and Amsterdam, about 100 per cent., the population of the globe 
had increased only 40 per cent., the greatest increase having 
been in America, and the least in Asia. The rapid growth of 
cities was doubtless due to the development of civilisation and of 
engineering science, which had stimulated manufactures and 
trade, and had turned those who were formerly agriculturists 
into artisans, obtaining more lucrative employment in large cities. 

The ultimate object of all sanitary science was the comfort 
and convenience of the living, and the reduction of the death 
rate. With respect to the latter, it had been reduced in London 
from 24°4 per 1000 in the decade ending 1870 to 21°4 per 1000 
at the end of 1882. In Baltimore the deathrate was 
21°9 per 1000; in New York, 30°6; in St. Petersburg, 35°2; in 
Cairo, 37; and in Pekin, about 50. If the London death rate 
were raised to that of St. Petersburg, 55,000 more deaths would 
occur each year in excess of the present deaths. The rateable 
value of the cities per inhabitant afforded some indication of the 
cost, and therefore of the extent of accommodation, of the 
houses, as compared with the number of their occupants. The 
rateable value of Pekin was £2 8s, per inhabitant ; of St. Peters- 
burg, Amsterdam, and Calcutta, ; of Vienna £6; of London 
and Hamburg, £7; of Berlin, £7 14s.; of Paris, £10; and of 
Brussels, £11 &s. 

It remained to be determined whether a separate house for each 
family, or houses divided into flats for the accommodation of 
several families, was most conducive to health and comfort. With 
larger houses divided into flats it was practicable to give more air- 
space to each individual, to have wider streets, and to house a 
large number of persons upon a smaller area. When it was 
stated that Paris, with more than one-half the population, covered 
only. rather over one-fourth of the area of ts ay and gave an 
average of 116 yoy per acre as against 53 persons per acre in 
London, it did not follow that Paris was overcrowded. The 
expression ‘‘ overcrowded” should have reference rather to an in- 
sufficient air-space per individual in the dwellings and the 
thoroughfares, than to the density of 2 ulation per acre. 
Separate well-built mansions for the rich left tittle to be desired. 
Large houses laid out in tenements appeared to offer many advan- 
tages for the poorer classes. In contemplating any comprehensive 
improvement of large cities, the following questions presented 
themselves for consideration :—What should be the widths of the 
streets? To what height should the houses be restricted? What 
should be the minimum air space allotted to each individual in the 
houses? What proportion of the area of a city should be set 
apart for its recreation grounds? What public buildings and 
markets, and what water supply, sewerage, and means of lighting 
should be provided? What should be the regulations to be 
enforced to secure the effectual bustion of fuel, and to pre- 
vent the contamination of the atmosphere by smoke? No 
street should be of less width than t., and not less than 
two-thirds of the height of the houses surrounding it. 
The limit of the height to which houses might be carried with 


advantage materially depended on the height at which the 


necessary contamination of the atmosphere, might be carried out 
in new cities at ont cost, although there must always be objec- 
tion to the introduction into an old city of any improvement 
which rendered necessary some structural alteration in every 
house. Sir Joseph Bazalgette then referred at considerable 
length on the yor the poor. Prior to the introduction 
of the Artisans’ and Labourers’ Dwelling Act of 1875, —. 
eight associations had provided improved homes for 32,435 
versons, at a cost of about £1,200,000, at an average rental of 
rom 2s. to 2s, 9d. for one room to 4s, 6d. to 6s. 6d. for three 
rooms per week. The return realised upon the outlay varied 
from af to 6} per cent. But these associations had the advan- 
tage of selecting vacant sites on favourable terms, whilst 
under the operation of the Artisans’ Dwelli Act the houses on 
any unhealthy district for which the new buildings were substituted 
had to be purchased compulsorily, as well as the public-houses and 
shops mixed up with them, at a heavy cost, and then cleared, and 
new ‘eatin and sewers constructed. Twelve areas in dif- 
ferent ts of London, embracing an aggregate area of 40 acres, 
in which the houses were overcrowded and unfit for human habi- 
tation, had been dealt with by the Metropolitan Board of Works, 
at a cost of £1,500,000, and some further areas by the Corporation. 
The cost of the new buildings had varied from 6d. to 8d. per cubic 
foot. The sites which had been cleared for their erection had been 
sold at from 2s. to 5s. per superficial foot. In the dormitories of 
wegen ag and prisons a breathing space of from 450 to 500 cubic 
eet, with proper ventilation, had been deemed requisite for a 
healthy man. The police requirement for common lodging- 
houses was 240 cubic feet per head, and 450 cubic feet were 
allowed to each policeman lodged at a station. The Poor-Law 
Board allowed 500 cubic feet per head in sick wards, and 300 cubic 
feet per head in dormitories ; 500 cubic feet per head meant a room 
8ft. high and 15}ft. square for four adults, and this allowance per 
inhabitant had been generally made in carrying out the provisions 
of the Artisans’ Dwellings Act. The doors and windows of the 
new buildings were also larger, the surrounding streets and open 
sa wider than previous y; and the ventilation was superior. 

ractical difficulty was evolved in every attempt to provide suit- 
able houses compulsorily for the poorer classes. They objected to 
be placed under any supervision or restraint, and they could not 
afford to pay the rents necessary to defray the cost at which the 
improved accommodation could be so provided; and even where 
low rents had been offered the new dwellings became inhabited by 
a better class than those who had been displaced, and the 
latter sought other poor neighbourhoods, which were thus again 
overcrowded. One objection to the Artisans’ Dwellings Act 
was, that under its operation it became the interest of the 
landlord of the dwellings of the poor to allow them to fall 
into a condition unfit for human habitation, so that they might be 
SS compulsorily, and the higher the rents the larger would 

the t of com ti This class of property was fre- 
boner, Fc pa to middlemen, who collected such rents as produced 
a very high rate of interest on its value. Strict supervision by one. 
competent authority, having no local interest, was needed, so that 
all places might be judged by a uniform standard. More summary 
powers should be granted to oblige landlords to repair and main- 
tain their houses in a habitable and cleanly condition, and to pre- 
vent overcrowding; and in case of default, after due notice, such 
houses should be pulled down in the same manner in which “‘ dan- 
gerous structures ’ were now dealt with under the Building Act of 
1855. <A high death-rate would in most cases be found to be the 
companion of defective house accommodation, ventilation, water 
supply, sewerage, or scavenging. Thus St. Petersburg, with a 
population of nearly one million, and the high death-rate of 35°2 
< 1000, was without sewerage, and its water supply was taken 
rom the river Neva, contaminated by percolation from the sub- 
soil, Cairo, with a death-rate of 37 per 1000, was supplied with 
water from the Nile; it had no sewers, and the sewage filtered 
through the subsoil into the Nile above the water intake. Vienna, 
with a death-rate of 29°2 per 1000, had an ag of sixty people 
in each house, or twice as many as in Paris, whilst the rateable 
value of the houses in Vienna was only one-sixth more than 
those in Paris. And Pekin, with a death-rate of 50 per 1000, was 
without proper sewerage, water supply, street-cleansing, or other 
sanitary arrangements. 


METEOROLOGY.—The fifth of a course of lectures on ‘‘ Meteo- 
rology,” by Mr. W. Marriott, F.R.M.S., was delivered on the 
evening of January 10th, in the reading-room of the Society of 
Engineers, Victoria-street, Westminster, Mr. Charles Horsley, 
past-president, in the chair. The subject under consideration in 
this lecture was the moisture of the atmosphere. The air is a 
mixture of certain gases, the most important being oxygen, nitro- 
gen, and aqueous vapour. These may be resolved into two classes, 
viz., an atmosphere of dry air, embracing oxygen and nitrogen, 
and an atmosphere of aq vapour. The air is always a 
gas, and its quantity is constant ; but the aqueous vapour does not 
always remain in the gaseous state, and its quantity is ever varying 
through the processes of evaporation oa condensation. The 
lecturer having described the methods employed for determini! 
the amount of evaporation, explained how dew, hoar-frost, mist, an 
fog are formed. The lecturer concluded by giving a description, 
with illustrations, of the various forms of cloud, 


AUSTRALIAN Rarttway Sratistics.—A recent official return 
shows that in New South Wales during 1882 the total expenditure 
for railway construction was £16,776,642, of which the sum of 
£15,848,494 was expended on lines opened for traffic. The 
net earnings were £764,228, yielding 4° r cent. to the total 
capital expenditure, and 5°14 per cent. to the capital invested on 
lines open for traffic. At the close of the year, 1268 miles of line 
were open for traffic, and 504 miles were in course of construction. 
The rolling stock consisted of 268 1 tives, 564 ing, and 
5445 goods vehicles. The value of the railway materials, in the 
conveyance of which 155 vessels were employed amounted to 
£447,431, and the freight and insurance, to £42,684, making a total 
of £490,115. During the year, 104,153 trains, of which 57,176 
were passenger and 46,977 goods trains, were run a distance of 
4,851,127 miles. The earnings amounted to £1,698,863, and the 
working expenditure to £934,635, or 55°02 per cent. of the earnings. 
8,984,313 passengers travelled, of whom 2,836,909 were first-class 
and 6,147,404 were second-class. Included in these figures are 
15,785 season-ticket holders, representing 3,425,736 journeys. The 
proportion percentage of these classes is for first-class _— ers 
16°03, second-class 45°85, and for season-ticket holders 38°12 he 
merchandise traffic consisted of £1,348,679 head of live stock, 
235,918 bales of wool, 1,789,896 tons of minerals, and 725,281 
tons of general goods. The earnings per mile open were £1518; 
the expenditure was £835; the net earnings were £683, The 
earnings per train mile were 84°05d., the expenses 46°24d., and the 
net earnings 37°81d. There was an increase of 411,270 in the 
number of first-class passengers, of 751,117 second-class and 
914,614 in the journeys made season-ticket holders, also an 
increase in the receipts of £99,150 from coaching traffic, and of 
£155,487 from goods traffic—making a total increase of £254,637. 
In consequence of careful management on the various lines, 
collisions and other serious accidents are of comparatively rare 
occurrence, 


Jan, 18, 1884. 


THE ENGINEER. 


53° 


RAILWAY MATTERS. 


Captain Eaps estimates that his proposed ship railway across 
the isthmus of Tehuantepec, a distance of 153 miles, can be com- 
pleted in two years for the sum of 25,000,000 dols. 

Tue first of the permanent caissons for the Forth Bridge, 7O0ft. 
in diameter, is now being put together on the beach, where it will 
be rivetted up by hydraulic power, and then floated into position. 

Tur Bill promoted by the Channel Tunnel Railway Company 
will not be presented for Parliamentary sanction next session. 
The South-Eastern Railway (Channel Tunnel) Bill is to be pro- 
ceeded with. 

WHEN the Northern Pacific Railroad was opened last July the 
people at Vancouver's Island and Puget Sound came with all sorts 
of banners, including the Union Jack and the < of Germany and 
other countries. Many of the flags bore suitable mottoes for the 
instruction of the party, and one of them was ‘‘ Modesty is a great 
virtue, but you get on better without it.” 

At twelve o’clock yesterday arrangements were made for the 
officials and a small party of visitors to descend the Liverpool 
side of the Mersey Railway tunnel, in order to see the small por- 
tion of the rock cut through that remained between the heading 
on the Liverpool and the Birkenhead sides of the river, A small 
boring had been made, through which conversation was carried on, 

THE gross earnings of the New South Wales lines in 1882 were 
£1,698,863, being £254,637, or 18 per cent. in excess of those for 
1881. The working expenses were £934,635, being £196,301 in 
excess of 1880, and the net earnings £764,228. Of the gross 
earnings, the sum of £587,825 was derived from coaching traffic, 
and £1,111,088 from goods traffic. The proportion of the former 
to the latter was 34°C0 to 65°40, 

Av the Forth Bridge works arrangements have been completed 
for lighting the whole of the works on both shores and on Inch 
Garvie by the electric light, divided into five separate installations 
as follows :—No. 1 lights the whole of the works, shops, and offices 
onthe high ground at South Queensferry ; No. 2 lights the works on 
the shore on this bank ; No. 3 lights the works on the north shore ; 
and No, 4 those further inland at North Queensferry ; No. 5 lights 
the works on Inch Garvie. The total provides for about 60 arc 
and 400 incandescent lamps. Two additional steam barges have 
arrived, and a hulk for use as a cement store has been anchored 
at St. Margaret’s Hope. 

A REPORT by Colonel Rich on the collision that occurred on the 
10th ult, at Bournemouth West Station, on the London and South- 
Western Railway states that:—‘‘The chain brake gear was so 
much damaged by the collision that the Somerset and Dorset car- 
riage examiner stated that he was unable to say whether anything, 
oan if eo what, had been amiss with the chain brake which pre- 
vented the porter from putting it on. I am unable to state 
whether the collision was caused in consequence of the engine- 
driver pushing the coaches too violently, by the porter failing to 
apply the chain brake in proper time, or in consequence of the 
chain brake not being in proper working order.” 

Tue following occurs in a report by Major-General Hutchinson, 
on the accident which occurred on the 10th November at Aylth 
Junction station on the Caledonian Railway :—‘‘ The permanent 
way is much too weak for the heavy class o —_ employed in 
working the traffic. This engine weighs no less than 414 tons on a 
wheel base of 14ft. 3in., whereas the chairs are very small, weigh- 
ing only 221b. each, and the two sleepers on the Newtyle side of 
the crossing are as much as Sift. from centre to centre, and this 
on a sharp curve of about 500ft. radius. The fact of the gauge 
near the crossing having been found after the accident as much as 
2in. wide seems to prove that the permanent way was too weak.” 


At the annual meeting of the Paris Society of Engineers, held 
on 4th January, M. Marché was ded as president by M. 
Martin. The latter, after touching on the subject of railway 
tariffs, dealt with that of navigable canals and rivers. He advo 
cated the adoption of hydraulic lifts to meet the differences of 
level, and also of some method of propulsion less primitive than 
traction by men or horses. In connection with the proposed 
Metropolitan Railway of Paris he weighed the advantages and dis- 
advantages of overhead and underground lines. The former would 
lead to extensive alterations of streets, but the latter, though 
leading to no expense for expropriation, would involve difficulties 
of construction, and he fea that a sewer line would never be 
popular with Parisians. The society now numbers 2037 members. 


AN interesting piece of engineering work is just now bein, 
carried out in connection with the construction of the new Midlan 
line of railway between New-street station, Birmingham, and 
King’s Norton. It is necessary to run two tunnels under the 
Worcester and Birmingham Canal, one of which will be devoted to 
passenger and the other to goods traffic. The passenger tunnel 
extends from the canal to the junction of the new with the 
existing line, and the effect of a rupture in the canal bed would be 
to flood New-street Station. To prevent the possibility of such an 
accident, a portion of the canal, about 35 yards long, has been 
pumped dry, the water being kept out of it by sheet pile fences. 
A strongly bound wooden trough, 7ft. deep and wide enough for 
the paseage of one boat only at a time, has been built, 25 yards in 
length, in the portion of the bed thus laid bare, and when two 
other fences have been put down at the ends of the trough, the 
first two will be taken away, and the water admitted to it. The 
tunnel to be built will be lowered from 21ft. to 18ft. at the point 
where it passes under the canal. 

Mvcu satisfaction has been occasioned in this district, writes 
our Birmingham correspondent, by the announcement by Mr. 
Chamberlain, in reply to a communication fromone of the Trader’s 
Association in Birmingham, that the whole subject of railway 
legislation will come before Parliament next session. The right 
hon. gentleman proposes to then introduce a Bill to extend the 
powers of the Railway Commissioners, and for other purposes. 
Tt is re; ed as a foregone conclusion, even as Mr. Chamberlain 
himself sees, that there will be much c penne but traders in 
this part of the kingdom are not only fully prepared, but are quite 
eager to extend to the President of the Board of Trade the cordial 
support for which he asks, and without which he states he cannot 
hope to carry his proposals. It is less easy, however, to follow Mr. 
Chamberlain’s lead when, in referring to the unequal rates charged 
by the railway companies, for the Birmingham traffic, he expresses 
himself as not quite able to understand why a case is not taken 
before the Railway Commissioners. It is difficult to persuade any 
set of traders just now to be the first to bell the cat. Unless 
success is a certainty no one hereabouts would, as at present 
advised, care to commence a legal war with an enemy so strong as 
one of our leading trunk lines. 

In the Yorkshire coal traffic by railway to London, December 
was undoubtedly the best month of last year, so far as regards 
quantity, the increase over November having been upwards of 

1,600 tons. The second half of the year opened out well, and 
business was stimulated by the demands of the miners in the 
eastern field from Nottingham to Leeds for an advance of wages, 
which led to merchants, manufacturers, and gas and railway com- 
panies stocking heavily in anticipation of a strike. The last three 
months was therefore a most active period, the quantity of coal 
sent in each by railway to London being :— 

Tons, Oct. Tons, Nov. Tons, Dec. 


London and North-Western .. 182,942 .. 158,483 .. 148,779 
Great Western .. .. .. «.. 110,380 .. 88,908 .. 118,864 
Great Northern... .. .. .. 121,584 .. 95,776 .. 101,674 
Great Eastern .. .. .. .. 65,688 .. 71,870 .. 87,274 
Other lines... .. 7,2 7,813 

* Total 655,291 637,085 678,202 


The increase in the quantity of coal sent to London in 1883 was 
shared in to a fair extent by several of the leading collieries in the 
‘West Riding, the southern portion of course taking the lead. 


NOTES AND MEMORANDA. 


By his Sherbet recorded in the Archiv. der Pharmacie, 256, 
1883, Herr G. Vulpius has been led to the conclusion that the recti- 
fied pyroligneous acid of commerce is usually an artificial product 
not obtained by the rectification of crude wood vinegar. Genuine 
rectified wood vinegar should contain at least 6 per cent. of acetic 
acid, should decolorise at least ten times its own bulk of per- 
manganate solution, and should become considerably darker in tint 
after a few hours’ exposure to sunlight. 

THE final outburst of the Krakatoa voleano took place at twelve 
minutes to noon on August 27th of last year, and a great tidal 
depression was created in the Straits of desks At 1.30 p.m. of 
the same day a wave was felt at Point de Galle, in Ceylon, 3000 
kilos. distant, and at 2.15 p.m. one was felt at Mauritius, kilos. 
distant. Calculating from these observations, M. de la Croix, a 
French physicist, estimates the velocity of the molecular disturb- 
ance through the water of the ocean to be 2000 kilos. per hour, or 
550 metres per second. ; 


THE deaths registered during the week a January 12th in 
28 great towns of England and Wales correspond to an annual rate 
of 21 - 1000 of their aggregate population, which is estimated at 
8,762, 354 persons in the middle of the year 1884. The six 
healthiest places were Portsmouth, Leicester, Bristol, Derby, 
Wolverhampton, and Plymouth. In London 2681 births and 1493 
deaths were registered. Allowing for increase of population, the 
births were 129, and the deaths 326, below the average numbers in 
the corresponding weeks of the last ten years. The annual death 
rate from all causes, which had been equal to 19°8 ard 21°6 per 
1000 in the two preceding weeks, declined again last week to 19°4. 
_ In a paper, “‘ On Coal Gas and Gas Engines,” by F. Fisher, pub- 
lished in Dingler’s Polytechnic Journal, the author gives the 
analysis of the gas employed in driving a 6-horse Otto engine, 
which he found to be as follows:—Benzine, 0°69; propylene, 0°37 ; 
ethylene. 2°11; methane, 37°55; hydrogen, 46°27; carbonic oxide, 
11°19; carbon dioxide, 0°81; nitrogen, 1°01; oxygen, trace; total, 
100. With the engine running at a low speed, the gaseous mix- 
ture, after explosion, contained 2°4 per cent. © O. and 172 per 
cent. O; at high speed, after explosion, 6°5 per cent. CO, and 
9°9 per cent. O, the temperature being 400 deg. C. It is therefore 
evident that the quantity of air taken in by this machine is from 
two to four times the volume ry for plet bustion ; 
and further, that gaseous mixtures much poorer in combustible 
—— than ordinary coal gas may be used in place of the 
r. 

THE average annual product of sulphur is about 280,000 tons, of 
an average value of 109-20 lire per ton = 30,793,000 lire, or over 
£1,200,000 sterling. Of this total Sicily produces 242,000 tons. 
There is an export duty of 11 lire per ton on sulphur, and the 
average export is 216,000 tons. The Sicilian sulphur is mostly 
exported raw, as it comes from the kilns. It is of seven qualities, 
the values varying from 101 to 115 lire per ton. Except in the 
better worked ‘‘solfare,” the separation of the sulphur from the 
earths in which it is contained is still conducted in Sicily by means 
of kilns, calcuroni, which do not require any additional fuel, but 
which entail the consumption and loss of about one-third of the 
sulphur itself. About 18,000 hands are employed in the Sicilian 
“ solfare,” of whom about 14,000 work in the interior of the mines, 
including the transport of the ore to the surface. The sulphur in 
many mines is still carried to the surface on the backs of boys 
called ‘‘ carusi,” of whom there are about 3500. 


THE average expenditure on all highways in England is 
rather under £18 per mile; but of those managed by highway 
boards the cost amounts to fully £18}. Comparing one county 
with another, the figures show much greater discrepancy than can 
be easily explained. In Devonshire the boards pay less per mile 
for repairs than anywhere else excepting only in Hampshire. In 
these two counties the cost is as low as £9 per mile; whereas in 
Shropshire, which comes next on the list, it is £11, in Cornwall 
and Dorset £114, and in Somersetshire £17. No other county pays 
much lessthan £20a mile, and in Berkshire, Durham, Northampton, 
and Lancashire the expense is about £30, Least economical of all 
is Surrey, which pays £37a mile. The cost of road metal probably 
explains much of this, but the St. James’s Gazette thinks: “In 
short, the expenditure seems to bear no regular proportion what- 
ever either to the geological condition of the district, the facili 
of procuring materials and labour, or to any circumstance whic 
might be expected to raise or lower the cost of road-making.” 


THROUGHOUT the whole of England there is about one mile of 
high road to every 361 acres of land. Of the 103,000 miles thus 
laid out, rather more than one-seventh are ‘‘ main roads,” and the 
rest ordinary highways; one mile of the former being included in 
every 2700 acres, and one of the latter in every 420 acres. In the 
west country all sorts of roads are more in proportion than else- 
where. Gloucester is the only county which has more than one 
mile of main road for every 1000 acres. But Worcester is very 
nearly as well provided; and Wilts, Somerset, Hereford, and 
Shropshire have a mile in each 1300 acres. But in Westmoreland 
the proportion cf acreage to a single mile of main road is 3800, in 
Lincolnshire 4000, in Northumberland 4200, and in Yorkshire and 
Lancashire very nearly 5000. In these figures only those roads are 
considered which are managed by district boards; but if the table 
were made to include those also managed by unions, the result 
would not be altered materially. Suffolk exhibits the greatest 
poverty in main roads; but then it is well provided with less 
important highways, of which it has about a mile in every 280 
acres. The same proportion appears in Worcestershire ; Lanca- 
shire and Yorkshire, which contain very few main roads, are also 
scantily provided with other highways; and Huntington is still 
worse off, as there is only one mile of ordinary road in it for every 
600 acres. 

IN a paper on ‘‘ Machine Oils,” by F. Seifert, in Seifensied-Zeit., 
25, 295, the sale of lubricating greases and mineral oils is, the 
author says, largely increasing. Not only are mineral oils greatly 
superior as machine oils, but it is freely acknowledged that mineral 
Salclenting oils are superior to other mineral oils. According to 
the writer they can be prepared almost free from smell, and of con- 
siderable consistency. They contain no free acid, do not become 
acid with elevation of temperature, ner have they any action on 
metals. These oils are miscible in all proportions with vegetable 
oils and fats. ‘‘ Cylinder oil” is a pure mineral oil, possessing, 
however, similar qualities and consistency to rape and cotton oils; 
itis free from mach and foreign constituents, and does not decom- 
pose at 600 deg. Fah., properties which no animal or vegetable oil 
combines in itself. The manufacture of machine oils is simple and 
very easily carried out. Any fine non-drying oil can, after refining 
and purifying, be used as a lubricating material. Cotton oil takes 
the first place among all the fatty oils, and but for its price would 
be employed much more frequently than it is. Poppy oil, croton 
oil, radish oil, &c., are comparatively little used. Sesame oil, 
almond oil, earth-nut oil, and rape oil are better fitted for the pre- 
paration of machine oils, and the last named, being the cheapest, 
is more used than all the others. It is never perfectly pure as met 
with in commerce, and must therefore be refined. Various more or 
less satisfactory methods of refining it have been employed—for 
example, those in which sulphuric acid, oxide of zinc, oxide of lead, 
potash lye, potassium bichromate, and sulphuric acid are employed. 
An oil almost as clear and transparent as water is obtained in the 
following manner :—100]b. rape oil are heated to 75 deg. C., and 
washed with 3 Ib. of potash lye of 30 deg. B.; after about 
ten to twelve hours the oil is transferred to a clean vat, left to cool 
down to 41 deg. to 37°5 deg. C., stirred and mixed with a solution 
of 4 lb. potassium bichromate, 14 lb. hot water, and 1} lb. of sul- 

huric acid—22 deg. B. The mixture is then washed with a suf- 

ciency of hot water, left to stand for some hours, and the purified 
oil is filtered off from the impurities present. An excellent 
machine oil consists of 50 parts of rape oil mixed with 100 parts of 
mineral lubricating oil. 


MISCELLANEA. ; 

THE total number of visitors to the Calcutta Exhibition up to 
the 15th inst. dmounts to 307,000. 

THE Fisheries Exhibition Commissioners have awarded “a dip- 
loma of honour” to Mr. J. Hayes for the ‘‘ Fromentin automatiec 
boiler feeder,” used successfully on the steam boilers in the elec- 
tric lighting machinery department. 

WE are requested to state that the liquidation of the North 
Woolwich Telegraph Works Company, Limited, in no way affects 
W. T. Henley’s Telegraph Works Company, Limited, which carries 
on its business at North Woolwich as heretofore. 

THE Technical Schools in carpentry, lace-making, &c., in connec- 
tion with the University College, Nottingham, will be formally 
— by Sir Frederick Bramwell on. the 24th inst. The work- 
shops will be open for the inspection of visitors at four o'clock in 
the afternoon of that day, and the mayor will take the chair at the 
evening meeting at 7.30 o'clock. 

A LETTER which has been received in Birmingham from the 
Patent-office in reply to a communication from a manufacturing 
firm in Birmingham, should be taken as having now set at rest the 
doubts which existed regarding the continued use of the word 
“patent.” The Registrar says that ‘‘ only such persons as ‘ repre- 
sent that any article sold by them isa patented article when no 
patent has been nted for the same’ will be liable under the 
105th section of the new Act. There is, therefore, nothing in the 
section to prevent the use of the word ‘patent’ on any article 
which has at any time been patented either in this or other 
countries.” A similar conclusion was arrived at only the day before 
the receipt of this letter at a special joint meeting of the 
Birmingham, Wolverhampton, and Walsall Chambers of C: ce. 

THE new P. and O. steamer Valetta has made a trial trip at 
Greenock, but owing to a heavy gale which was blowing, a mea- 
sured mile trial was impossible. The ship, however, made 16 knots 
an hour against a strong ebb tide and very high sea, and behaved 
splendidly. The Valetta is a handsome vessel of 5000 tons gross 

ister. She is 421ft. long, and has 45ft. beam. The dining 
saloon, music, and smoking rooms are of large dimensions, 
and are elegantly fitted. The dining saloon extends from 
side to side of the vessel, and measures 42ft. by 41ft. The 
Valetta is fitted with the electric light; accommodation is 
provided for 200 passengers, and there is capacity for 4000 tons 
of cargo. Messrs. Caird and Co., of Greenock, are the builders. 

THROUGH the authorities of the Vienna Museum of Techno- 
logical Industry a programme of a special international competi- 
tive exhibition of novelties in technical wood turnery has been 
issued, and prizes, consisting of silver and bronze medals, are 
offered for the following :—(1) For new processes which tend either 
by physical or chemical means to enhance the value of wood to be 
used as a raw material in turnery. (2) For improvements in the 
construction of tools useful in turnery, and for exceptional good 
finish in any turning tools, &c. (3) For a complete set of tools and 
appliances necessary or useful in w turnery. (4) For improve- 
ments in the construction of lathes and auxiliary machines for 
wood turnery. (5) For specimens of wood turnery which have 
claim to novelty and technical merit. Information a be obtained 
from Mr. Paul N. Hasluck, Polytechnic Institute, Regent-street, 
London, W. 

Ir is not a little curious in the history of monopolies that the 
supply of American nickel comes almost entirely from certain 
Pennsylvania mines owned by a single individual, who thus con- 
trols the supply of the product. On account, says the Times, of 
its superior quality to the imported nickel, American commands a 
higher price. It is true that nickel mines have been discovered 
from time to time in the United States, but the uncertainty as to 
probable yield or the remoteness of the mines have prevented the 
investment of capital for their development. The latest discovery, 
according to a communication from San Francisco, is of important 
deposits of nickel ore having been found in Churchill county, 
Nevada, the ore yielding 30 per cent. of pure nickel. If this 
correct, and the mines can be developed, manufacturers 
of g into which nickel enters will welcome the competition. 
By the new American tariff, a reduction is made on pure nickel 
and alloys of nickel, and it is considered that this will lead to a 
— increase in German and English importations. The prices of 
nickel for the past few years have remained tolerably steady. 

A CORRESPONDENT recently writing to the American Machinist 
says :—‘ In all theory, and in my practice, I have been led to 
believe that it was impossible to raise water by suction over 28ft. 
or 50ft., and that it was not good practice to pump it over 25ft. 
But my attention was called to the fact, that ata certain establish- 
ment in this city they were pumping water by suction 27ft., and 
having considerable curiosity, I called to investigate. The 
—— stated as a fact that they were pumping water by suction 
37ft. that is, from the surface of the water to the suction-valve of 
the pump, 37ft., with but slight variations. About 25ft. from the 
bottom end of the suction-pipe is a tee with nipple and elbow. 
From this elbow, a stand-pipe of the same diameter of the sucti 
pipe extends to the same height, and is covered with a cap. There 
is a eheck-valve at the bottom end of the suction-pipe. The 
explanation is :—Fill both pipes with water, then screw the cap air- 
tight on the top of what I should call the stand-pipe, the action of 
the pump will suck the water out of the stand-pipe and form a 
vacuum in it that will sustain the water in the suction-pipe, so that 
the pump will lift the water the 37ft. without any trouble.” 

CATALOGUES of engineering manufactures having 2 recognisable 

claim to notice an account of the care bestowed in their production 
have been lately rather numerous, so that we have been unable to 
mention any in particular. But the catalogue just published by 
the Pulsometer Engineering Company has m compiled and 
executed with so much care and taste and such evident pains- 
taking attention to detail and completeness, that we must make 
an exception to a rule lately observed. The machinery de- 
scribed and illustrated is chiefly hydraulic machinery, including the 
somaya pe in its numerous applications, centrifugal and other 
orms of pumps for contractors’ and general use, engines, boilers, 
cranes, filters for large quantities of water, swimming bath plant, 
cement and other mills, parts for hydraulic and other machinery, 
and for its installation and maintenance. Well executed engravings 
of all these are given, and the information concerning them is 
arranged so that it can be gathered with facility. The catalogue 
is printed on white paper, but a very agreeable tint is given it bya 
line engraving covering every page, giving it a distinctive mark 
emphasised by a device in white which is plain and yet does not 
obtrude itself. It only needs the name of the firm on the back 
of the book to make it complete. 

Mr. C. W. MERRIFIELD, whose death took place at Brighton on 
New Year’s Day, was one of our ablest mathematicians of 
practical technical knowledge. He entered the Education Depart- 
ment of the Privy Council in 1847. In 1864 he became honorary 
secretary of the Institution of Naval Architects, being about the 
same time elected Fellow of the i Society. On the establish- 
ment of the Royal-School of Naval Architecture, Mr. Merrifield 
was appointed vice-principal, becoming afterwards principal. On 
the transfer of the school to Greenwich, he returned to the Educa- 
tion Department as senior examiner. Ill-health caused his retire- 
ment in May last. Besides contributing a large number of papers 
on naval architecture and other technical subjects to the transac- 
tions of various societies, Mr. Merrifield published a great many 
papers on pure and applied mathematics. For — years he 
edited ‘‘ Longmans’ Text Books of Science,” in which series he 

ublished a successful volume on ‘Technical Arithmetic and 

fensuration.” Mr. Merrifield’s technical knowledge caused him 
tobe placed on the Unseaworthy Ships Commission, and he frequently 
acted, as assessor in the Wreck Commissioner's Court. He was 


formerly president of the London Mathematical Society, and was 
ae of the Mechanical Section of the British Association in 
876. He died at the age of fifty-six. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveravu, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden, 

VIENNA.—Messrs, and Co,, Booksellers. 

LEIPSIC.—.A. Twigtmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
$1, Beekiman-street. 


TO OORRESPONDENTS. 


* * In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to hi ', and bearing a 1d. postage stamp, in order that 
answers recet by us may be forwarded to their destination, 
ice will be taken of communications which do not comply 
with these instructions. 

We to return or manuscripts ; we 
must ‘ore correspondents copies, 

*,* All letters intended for insertion in THE or con- 

taining questions, must be accompanied by the name and address 

of the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications, 
C.—The trade name is a one. 

or Paws. letter pany awaits the application of corre- 
4.4 

Hor-arr Paressure.—J. B. will get the information he vequires from Mr. E. 
A, Cowper, Great George-street, Westminster, 

ENGINEER, —Cementing the tank will, LB a ap | done, 80 that the water 
— it behind it, prove a perfect remedy for the corrosion of which you 
complam, 

J. B. F.—The temperature of saturated steam with a pressure of 10 lb. above 
the atmagphere is 240 deg. That of steam with a pressure of Wb. above the 


that depth throughout 
Congult Neville’s Tables, 


DUPLEX PUNCHES. 
(To the Bditor of the Bngineer.) 
Sig,—I should ene a favour if any reader could give me 
punches—spade brand, 


H. G. 
January 


CANADA AS A FIELD FOR EMIGRATION, 
(To the Editor of The Engineer.) 

S1g,—If ‘‘ Emigrant Engineer,” who writes inquiring as to ‘‘ Canada as 
a field for em! ts,” in your last issue, will send me his address, I shall 
be bevy: to give him some information as to railway work in Canada, 
where ve — for several years as an 

Rattray, Peterhead, N.B., January 15t 


t 
Georce L, Cumine. 


A FEW QUESTIONS ABOUT STEEL. 
(To the Editor of The Engineer.) 

’ Sir,—Will oblige by giving me in your next issue (1) the weight 

of used in shi 1883? The weight of steel in 

shipbuilding in 1888? (8) Where I can find illustrations to help me in 
ing a complete series of of steel, so as to form a show- 

case of the pieces tested ? 2 The maker of a suitable instrument for 

measuring test , say similar to a micrometer. QuERY. 

Middles' , January 12th. 
oe rr our correspondents will be able to answer questions 

1 2and 3. For a reply to question 4, we may refer “ to Pro- 

fessor Unwin, Indian Baglnowing College, Egham, Staines.— E.) 

SUBSCRIPTIONS. 

Tar ENGineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. «. £0 6d, 
Yearly (including two double numbers) .. 9s. Od, 

If eredit oceur, an extra charge of two shillings and sixpence per annum will 
be made, Tae ENGInesr is registered for transmission abroad. 

Cloth eases for binding Tak Enornger Volume, price 2s. 6d. each. 

A complete set of Tak Encixeer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post-free, 
Subseriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates, 

Rewmittanee by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, mark, 

Fevpt France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New wick, Newfoundland, New South Wales, New Zealand, 

Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London. — Austria, Buenos Ayres and 

ion, Java, an 
Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 
»” The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate vertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; ali 
other letters to be addressed to the Bditor of Tux ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. | 

Tue Institution oF Civit ENGINEERS.—Tuesday, Jan. 22nd, at 8 p.m.: 
Ordinary meeting. Pa; to be read with a view to discussion, “ 
Adoption of Standard Forms of Test-Pieces for Bars and Plates,” by Mr. 
Wi Hackney, Assoc. M. Inst. C.E. _—, Jan. 25th, at 
7p.m,: Students’ meeting. Paper to be read and discussed, ‘The 
Expenditure of Power in 8 hip Propulsion,” by Mr. James Johnstone 
Bourne, Stud. Inst. C.E. 


‘correspondence of the Institution ; to attend all m of the 
Institution, and of the Council, and of Committees; to take minutes of 
C) di of such tings ; the minutes of the 


gs; to read preceding 

, and all communications that may be ordered to be read; to 

su) tend the publication of such papers as the Council may direct; 
to Go ty to the collection of the subscrip- 


the preparation of t of expendit of the funds; 

and to t all accounts to the Council for tion and approval 

He also jubject to the approval of the Council—and be 

Poltiens of for —s under him, and set them their 
of work duties ; members or others shal] 


The | trains being run at a dead 


Presi- | but the subject has. not been very inte 


to the . He shall ly conduct the ordinary 
of the Inetibution, end shall” refer t the Preddent tn, am 
matters of difficulty or aperianee, or requiring immediate decision.” 
By Mr. Arthur Paget : words to the following effect shall be added 
to Byedaw 20 :—‘‘ The Govier oe devote the whole of his time to the 
not engage in other or 
, as far as 
ime will admit :—On Thursday, Jan. 24th, ‘‘ Experiments on Friction ; 
Report of the Research Committee ;* adjourned discussion. ‘ @n the 
Consumption of Fuel in Locomotives,” by M. Georges Marié, of Paris 
On Friday, Jan. 25th, ‘‘On the Physical Conditions of Iron and Steel,” 
by Professor D. FE. Hughes, F.R.S. “On Portabl 
Decauville, of it-Bourg, Paris. the Mosc 
and the Knowles Supplementary Governor,” by Mr. Michael Longridge, 
of Manchester. 


meeting, ‘‘Science Teaching in Klemen’ 
Lant Carpenter, B.A., B.Sc.” Sir John 


Wanklyn. Mr, David Howard, F.C.8., F.LC., will preside, 


DEATHS. 
On the 8th inst., at Laurieston Lodge, West-end; Hampstead, N.W. 
after a long and painful illness, M.I-C,Es, aged 65 years. 
On the 10th inst., at Broomhill, Partick, Glasgow, ANTHONY INGLIS, 
engineer and shipbuilder. 
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RAILWAY RATES, 

THE condition of trade generally throughout Great 
Britain is unsatisfactory. e turnover of money and 
materials is perhaps larger than it has been before; but 
the profits are small. We do not pro to draw here 
general deductions from the facts. e wish to direct 
attention to the effect which trade will have on railways 
and railways on trade in the immediate future. It would 
perhaps be difficult to find a subject which possesses more 
Importance just now; but we confess we approach it with 
considerable doubt as to whether any amount of discussion 
can modify the course of proximate events. Nothing, how- 
ever, can Pree y be gained by silence ; something may per- 
haps be effected by speaking. The question for consideration 
is in certain respects narrow enough. It is,simply, ought the 
railway companies to carry and passengers at lower 
rates than they do now? From the manufacturers and 
the general public there is but one answer to be expected. 
They say “yes.” The nae say “no; we are not 
able.” If it is granted that railway companies i 
secured a fair profit, should demand no more, then it wi 
be admitted on all hands that the question, already 
narrow, may be still further reduced, until it stands, Can 
railway companies charge less than existing rates and make 
a profit?) The answer to this query isof extreme importance. 
It may mean not only the ruin or prosperity of certain 
districts, but that of gigantic branches of trade ; and it is 
not too much to say that the railway companies are bound by 
the duty which they owe to the nation, to reduce rates to 
the lowest possible limit. It is a noteworthy fact, too, that 
almost every change in the direction of reduced fares 
or inc comfort has been attended by pecuniary 
advantages conferred on the ey ew Thus, for example, 
the at one time much despised third-class passenger traffic 
is now known to be a perfect mine of wealth, as yet, we 
may add, but imperfectly explored ; and it remains to 
seen whether what has been done with passengers may 
not be done with goods and minerals. Wehad occasion some 
time since to give figures setting forth the cost of running 
an average coal-train from a colliery district to London. 
The accuracy of our figures has never been disputed, and 
they showed that the total cost of running the train was 
less than one-third of the sum charged as freight by the 
railway companies. When ents such as these are 
used, it is frequently retorted that the average cost 
of working the railways of the United Kingdom is 
50 per cent. of the total receipts. It would be very diffi- 
cult to find any other business in which men can embark 
and realise a return equal to one-half of the whole turn- 
over of the year. Tramways, for example, have working 
expenses — to from 80 to 90 per cent. of the total 
receipts, and yet they manage to pay a dividend. Railway 
companies, with much larger proportional gross profits, do 
no more. But if the cost of wor' — per cent. of the 
receipts, then it seems clear that the railway companies 
cannot charge more than twice the cost of transport; and 
if this be so, what, it may be asked, becomes of our 
figures? The answer is, of course, that there may bea dead 
loss in running a nger train, and that the coal train 
must pay the deficit, and for itself besides. If this be the 
case, then it is clear that the passenger traffic of a district 
or a railway may have an important influence on the goods 
traffic. This point deserves more attention than it has 
hitherto received. 

Let us suppose that on a given railway the profits are 
50 per cent. of the receipts, but that the cost of the 
passenger traffic equals the amount paid for tickets. Then 
it is clear that the whole burden of dividend is borne by 
the goods traffic. This is no doubt an extreme case, but it 
is not so far from the truth as may be supposed. _ Indeed, 
as regards certain express trains it is altogether true, these 
loss. On any railway with a 
large mixed traffic it is essential that the passenger traffic 

1 be made to pay and pay well, in order that the goods 
traffic may be kept at a moderate The cost of 
goods traffic may, perhaps, be lowered in many cases, 

ough not in all; but that must indeed be an exceptional 
line on which passenger fares are not too high. Much has 
been said recently concerning the mien oc of railways, 
igently handled. 

en we examine. matters for ourselves, we find 
that the development really consists in the augmentation 
of the dimensions of railway plant by, perhaps, 50 per 
cent., and in little else. Thus, for example, the iron rail 
weighing 65 lb. to the yard, has given way to the 82 Ib. steel 
rail. The engine and tender, which weighed together 
50 tons, are replaced by others weighing 70 tons. Our 


coaches are much higher and heavier than those of thirty 


‘be years ago, and our trains are longer and carry more pas- 


was to 


sengers; but the s has not augmented much, onl 
whereas but a few poe attained fifty miles an hour in the 
days of our fathers, a great many do now. Still, we are 
apparently as far from an average of, say, sixty-five miles 
an hour between any two Prcnss, a London and Birming- 
ham, as we were fifty years ago. This great develo 
ment in size has, however, conferred a considerable benefit 
on railway companies and the nation at large. It has 
rendered it possible to augment the length of trains. 
In old times the fast expresses seldom consisted of more 
than eight or nine coaches. More could not be put on if time 

kept by the engines then in use ; and this fact 
practically stopped all attempts to add third-class carriages 
to express trains. But the advent of engines with 18in. by 
24in. cylinders, carrying 140 lb. pressure, practically 
doubled the size of the trains, The engine with cylinders 
16in. by 22in. has become a thing of the past on all im- 
portant railways. The increase -in the size of the loco- 
motive and the development of third-class traffic have gone 
hand in hand, and the profits of railway companies are 
now found in that very traffic which was at one time looked 
upon as a source of loss. 

Returning now to the question with which we are most 
concerned—namely, can railway companies reduce their 
goods tariff or not?) We may reply—as indeed will be 
seen from what. we have just said—that the answer may 
toa large extent depend on the way in which the pas- 
senger traffic is managed. It is the greatest possible 
mistake to do as some directors and chairmen of com- 

nies, and maintain that goods and passenger traffic are 

istinct, and must be considered separately. Thus, we find 
a chairman expressing his regret at a half-yearly meeting 
that. the passenger traffic has shown a loss, but that the 
goods traffic has been extremely satisfactory. The truth 
is that every branch of business carried on by a railway 
company acts on and influences every other for good or 
evil. The most prominent point, however, for considera- 
tion just now is, the possibility of making passenger traftic 
more remunerative than it is. Every one now knows that 
the low-priced third-class passenger pays better than any 
other—better, indeed, than almost anything else which it is 
possible to carry. No one can say that the limit has yet been 
reached, and we feel certain that a further reduction beyond 
any yet made in third-class fares would be attended 
by the most satisfactory results. Far greater numbers 
would have to be carried, but this presents no difficulty 
with modern rolling stock. Third-class passengers are not 
always in a hurry, and the experiment of running long 
trains of third-class passengers at a moderate price is one 
worth trying. For example, a train of the kind from 
London to Liverpool might travel at an average speed of 
thirty-five miles an hour, including say four stops of five 
minutes each. This would make the time occupied on the 
journey about six hours, and a train of thirty coaches 
would be quite within the power of a single engine. Such 
a train would hold about 1500 passengers, and at a 10s. 
fare, the proceeds would be £750. It is needless to remark 
that the profits as regarded this icular train would be 
enormous. Whether it would possible to fill such a 
train regularly day after day we have not sufficient data to 
say ; but it is at least certain that the most unexpectedly 
favourable results have followed on a lowering of fares and 
tariffs, and the railway companies which most study their 


be | interests will do well to push a highly successful experi- 


ment yet further. It is not quite certain’ that a reduction 
of freights could in all cases be made to pay, because the 
traffic may already be asgreatas can be dealt with. These are 
the conditions under whichan improvement in the passenger 
train profits is most likely to permit a reduction to be 
effected in the cost of transport of minerals and goods. 


ENGINEERS AND CONTRACTORS. 


Tuat disputes should occur between the engineer and 
contractor, during the progress of every undertaking, 
seems in the opinion of many engineers to be unavoidable. 
We, however, hold a different opinion. That disputes do 
occur, all must admit; generally speaking both parties are 
to blame. Specifications for machinery or for ironwork 
are commonly drawn upon old-fashioned stereotyped lines. 
Some of the clauses are vague, while others are simply 
impracticable, the thing demanded being impossible of 
execution. In using such specifications the engineer is 
clearly the one in fault. On the other hand, contractors 
in numerous cases do not sufficiently read or attentively 
study the specifications on which their contracts are reall 

; and are consequently often unpleasantly taken by 
surprise when called on by the engineer to perform certain 
work which they had overlooked, and the execution of which 
may cost a considerable sum, involving possibly a serious 

uction in the profit balance. Here it is clear the con- 
tractor is himself to blame, but not to the same extent 
that the engineer is indirectly. He, as we have said above, 
issues a specification that is in many points nothing but a 
fossil. The contractor is a good business man, has got to 
know the style of such documents almost by heart, and he 
contemptuously glances over each page, just to gather the 
chief points therein ; examines the drawings, takes out his 
quantities ‘and sends in his tender. He obtains the con- 
tract, and almost at the outset the imperfection of the 
specification brings him in collision with the engineer—-for 
example as to the way in which the iron is to be tested. 
The engineer reserves to himself the power of fixing the 
number of tests to be made ; this is not quite fair, because all 
the plates and angles from which the test pieces are cut are, 
if not rendered useless for other work, at all 
events tly lowered in value. The ironmaster will 
onl rh ge sl back as scrap at a nominal price that 
will scarcely pay for carriage; and if not returned they 
may lie rusting in the contractor’s yard for years before 
any job comes to hand into which they may be worked. 
The result of this is that the profits of the contract depend to 
some extent on the disposition of the engineer. One man 
may rest content with two tests out of one or two deliveries 
of iron, and not seek to spoil very large and valuable 
plates at all, while another may require four, five, or more 
test pieces out of every delivery of iron, and insist on 


cutting plates however large, Manifestly this is injudicious 


Society or Arts.—Wednesday, Jan. 23rd, at 8 p.m,: Seventh ordinary 
ry Schools,” by Mr, William 
bbock, Bart,, M P,, F.R.S., will 
reside, Thursday, Jan, 24th, at 8 p.m.: Applied Chemistry and Physics 
atmosphere 8 274 deg. 
J. L. (Manchester).— The distance from port to port was wrongly stated at 
60 miles. The canal portiois amount to about 60 kilometres, but the dis- : 
tance from port to port is 474 miles, or about 76 kilometres. 
InquingeR.— The permissible error in levelling over three miles with a 
difference of 20ft. will depend on the purpose of the levelling, but in so short ‘ 
a distance for most work no appreciable error would be admitted. 
H. B. M, B.— We have already given the figures you want. Coal gas cannot 
be used for generating steam, the cost being altogether too great. It remains 
to be geen whether water gas can be used in a few cases, where convenience z 
is of more importance than economy. 
H. T.-(1) Sheets are corrugated in stamping presses, They are then passed 
through a bath of melted zinc, We do not understand what you mean by 
‘proportions of galvanising material.” There is only the one material— 
a J 4 in the trough is the depth llin.? It cannot have 
its whole length with the proportions you name, 
the 
8 ngham, 
INSTITUTION OF MECHANICAL ENGINEERS.—Thirty-seventh annual general 
meeting on Thursday, Jan, 24th, and Friday, Jan. 25th, at 25, Great 
George-street, Westminster, at 7.30 p.m. on each evening. The annual 
report of the Council will be presented to the meeting, and the annual 
elections will take place. Notice has been given of the following altera- 
tions in the Bye-laws, to i pees at the meeting:—By the , , 
dent: That Bye-law No. 21 8 hereafter read as follows :—“ It shtmrve : 


56 


THE ENGINEER. 


JAN. 18, 1884, 


for all parties. The contractor will either add to his 
tender money enough to ensure him —— loss from 
a great number of tests; or else if he of the sharp 
practitioner order he will allow for only two or three tests, 
and trust to his ability to wriggle out of demands for more. 
Thus it comes either that the engineer’s client pays more 
than he otherwise would, or else a cause of dispute at once 
arises. All this might be avoided by the test clause of the 
specification being so drawn as to define the greatest 
number of tests the engineer shall make. For example, 
that he shall have power to take test pieces from any three 
lates, bars, tees, or angles respectively of each individual 
a wea of iron, and in the case of plates exceeding indi- 
vidually a specified size, the contractor shall give the engi- 
neer timely notice of their rolling, so that he or his repre- 
sentative may attend and see them rolled, and then and 
there take test samples from the trimmings. It is true 
that some ironmasters object to tests made from such 
trimmings; but if a pile of adequate size be rolled, a 
margin amply sufficient to yield iron of quality equal to 
the plate itself will be obtainable. It has been suggested 
that the ironmaster should be required to supply a certain 
number of plates of a size so much Im excess as 
would allow of tests being taken without spoiling the 
plates. At first sight this seems simple enough, but the 
rinciple is faulty ; virtually it renders the test valueless, 
use if the ironmaster or contractor choose to be 
dishonest, he may very easily roll a superior iron into 
the test plates, while the rest may be any poor iron. It 
may be said the ironmaster cannot tell which are the extra- 
sized or test-plates. True, but of necessity the contractor 
knows, and he, if disposed to be dishonest, can inform the 
maker. Therefore, we repeat, this system violates the test 
principle. The method of drawing the test clause we have 
suggested is clear and definite, and both parties to the 
contract plainly see what is to be done. 

Another badly defined item in test clauses is that 
nothing is said as to whether the mean average of a series 
of tests is to be taken, or that the lowest test is to be equal 
to the standard specified for. Thus, for example, three 
tests may respectively be, in tons per square inch, 23, 22, 
and 21. The mean of these equals, we will say, the 
standard demanded, and the contractor may have thought 
that the mean would be taken, but finds the iron rejected, 
the lowest test being below the standard. Thenensues loss of 
time, letter-writing, and so forth. How easily could all 
this be avoided by simply saying that the lowest test must 
not be under the standard demanded. The foregoing 
remarks equally apply to the elongation or reduction of 
area test. Again, another ill-defined test stipulation is 
that which demands that the iron shall bear to be bent 
cold, say to right angles, without cracking. Here is 
vagueness personified. Every worker in iron possessing 
any sort of knowledge of his business knows that 
testing iron by bending can be effected so as to make 
the best iron appear to disadvantage, while very poor 
stuff may, by careful nursing, be made to seem much 
better than it really is. All depends on the method by 
which the bending is effected. Very excellent iron, if 
secured to a heavy anvil, and with but a short portion pro- 
jecting, and this rapidly and with great force struck by a 
very heavy sledge, will assuredly appear bad, and will 
probably not only crack, but break off long before the 
specified angle is reached; while a far inferior iron, pro- 
jecting a long way from the anvil, and, as it were, tapped 
gently down, bending to a large radius, will yield with- 
out a crack. Iron bent by hammering is also more 
severely tested than if bent by pressure, other things being 
equal. We assert, therefore, that the demand that iron 
shall bend to a certain angle, without specifying the 
method of bending, ought altogether to be abandoned. 
There is now no want of testing machines, at any of which 
a series of tests can be carried out at short notice by pro- 
perly competent and independent men; andito avoid dis- 
putes it would be well that all specifications stated defi- 
nitely that the tests should be made at one of them. As 
to the expense, of course the contractor will make due 
allowance for it in his tender, and if the number of tests 
be defined in the manner we have suggested, he will be 
quite safe. 

It will be convenient if we here draw our readers’ 
attention to a point wherein contractors are placed ina 
difficult position by the loose practice of some engineers— 
we refer to the relaxation of specifications. Competition 
is terribly keen, and it often happens that the question of 
the price at which a contractor will tender will depend 
upon his knowledge of the character of the engineer with 
whom he will have todeal. There are individual engineers 
whose interpretation of their specifications is so severe, so 
stringent, that all contractors who know them, either refrain 
from tendering at all, or else put on a price so large as to 
secure a profit whatever happens; a price larger than, 
as we observed above, they would ask even with severe 
engineers if the clauses of the specification were welldefined. 
On the other hand, there are engineers who certainly draw 
severe specifications of the usual antiquated type, but 
whom contractors know to be, or hope to find, asking much 
more than they will insist upon if only talked to nicely. 
These gentlemen, we venture to say with the greatest 
respect, are generous at the expense of justice. The 
essence of fair play in all contracts is a perfect understand- 
ing at the outset on the of the one as to what is 
required, and on that of the other of how much it will 
cost. Gentlemen who habitually relax their specifications 
are unjust to themselves, to their clients, to their profes- 
sional brethren, and to contractors. An engineer of this 
type will get lower tenders from the man who knows him 
than from those who do not, for the first can by experi- 
ence judge pretty well what percentage he may dis- 
count for relaxation, and he gets the work as agai 
the stranger, who, if he knew the engineer, would 
probably tender at even a lower rate. Relaxations, too, 
are unjust to other engineers, because they demoralise 
contractors; and after getting concessions from oneengineer 
on his work, they, or some of them, begin to ti ink that 
although certain demands are embodied in their contract, 
they are hardly used if the engineer insists upon their 


fulfilment. It is scarcely necessary to add that merece, 
tions, as now drawn by some engineers, leave nothing to 
be desired. It is no disparagement to the engineers if we 
add that. they have seillad themselves of the assistance of 
a competent barrister in the first instance. 


LEAD PIPES, 


Tue letters which we have received on this subject show 
that it is one of considerable interest. In our impression 
for the 16th November last we gave some illustrations of 
burstlead pipes, and a statement of the pressures under which 
bursting took place, and of the strength of the lead as 
deduced from the bursting stresses. In the same article, 
reference was made to the peculiar and local form of many 
of the fractures of burst lead pipes as distinguished from 
the long hair-line crack which characterises the fracture of 
a considerable number of pipes destroyed during severe 
frosty weather. An explanation was given of the origin of 
the peculiar form of burst which takes place at a local 
swelling, but as the explanation was new, it excited some 
adverse and some confirmatory criticism. The explanation 
was not, perhaps, given with sufficient fulness. We now 
therefore return to this subject, especially as some of the 
remarks of our correspondents are worthy of attention. 

If we considera pipe in, say, a horizontal position and 
inan exposed wy so that the water contained in it is 
equally losing heat throughout the length of the pipe, 
freezing will proceed from without inwards throughout the 
whole body of water, and the expansion which takes place 
when the water falls from 40 deg. Fah. to 32 deg. Fah., and 
the greater expansion which takes place when the water at 
32 deg. is changed into ice, will result simply in the cir- 
cumferential and longitudinal extension of the pipe, or it 
will burst throughout its entire length, the ensuing crack 
being only sufficient to allow for the expansion of the 
solidified water acting as any expanding solid. When once 
the water has become ice, then further reduction of tem- 
perature causes contraction in volume; but as the solidifi- 
cation of the water takes place from the exterior, the 
water which freezes last has no opportunity of escape when 
the pipe is cracked. The air liberated from the water in 
freezing will occupy the upper part of the pipe, and being 
spread throughout its length, will not materially affect the 
result. The conditions are, however, very different with 
the water in a vertical pipe. In this case, still 
assuming the whole length of the pipe to be exposed to a 
low temperature, and to be nearly full of water, the dis- 
solved air liberated from the freezing water will ascend to 
the top of pipe, where it will collect under an increasing 
pressure. Freezing of the water continues until the 
exterior portions are solidified. As solidification proceeds, 
the still fluid but lessening axial water nucleus expands 
and continually breaks the upper surface of ice where it 
extends itself into the small space occupied by theair. This 
continues until the whole water content of the pipe has 
become solid, and the pressure of the air has been continu- 
ally augmented. In this way the greater length of the 
pipe has been simply filled with a solid perfectly fitting 
core which will not burst or crack it, but the upper part is 
under the elastic pressure of the imprisoned air. If the 
room left for the air in the first instance were very small— 
that is, if the pipe were very nearly full of water—the 
pressure might be very great, and a great pressure is not 
necessary to cause a gradual extension of lead under a 
tensile stress. In this way, even supposing the pipe to be 
uniform thickness, the diameter of the upper part will 

ually enlarge, and then the destruction is commenced, 
or the pressure necessary will not only decrease in pro- 
portion to the increase in diameter of the pipe, but the 
pipe itself thins, so that the bursting pressure becomes 
ess in a rapid ratio. 

In practice, however, these conditions do not often 
obtain—at least, as far as popes the exposure of the whole 
length of the pipe. That the air from the freezing water 
collects in the upper parts of pipes is, however, certain, 
and the result is as we have described, for a lead pipe is 
wholly indifferent as to whether it is exposed to air or 
water pressure, and will burst when either is too much, 
though Mr. Stokes, in the letter we printed on the 7th 
ult., seems to be under the impression that air cannot act 
as a cushion and yet act as pressure-conveying medium. 
The experiments by Barthélemy bear upon this point, and 
are of interest. That Mr. Stokes has prevented the 
bursting of pipes by providing them with a dead end, 
placed so as to act as an air vessel, is not any disproof 
whatever of the bursting of pipes by air pressure, 
inasmuch as if the air vessel is of any con- 
siderable capacity, the compression of the contained 
air will be very small—-that is to say, that the 
compression of the air in the pipe by the air freed 
from the water and by the expansion of the water and 
ice will be inversely proportional to its volume. The 
fact, moreover, that pipes have been prevented from burst- 
ing by using this dend end is a proof that the freezing 
water nucleus will and does extrude itself, in a closed pipe, 
into the free space, and does this at a sufficiently low pres- 
sure to save the pipe; and, moreover, as once ice has 
formed it begins to contract by reduction of temperature, 
it of itself tends to extrude its central core, and will do 
this most readily in the way we have described. Again, 
in practice a pipe is rarely exposed throughout its entire 
length. Hence we have the pressure resulting from the 
expansion of the freezing and solidifying water transmitted 
as a fluid pressure to certain localities. Under these con- 
ditions the pipe will not be burst at the part wherein the 
water 1s converted into a solid, but at the part or parts 
wherein the water has longest remained liquid, and 
the extent to which the gradually freezing rod of ice 
in the most exposed parts of the pipe will act asa 
ram may be easily seen when it is remembered that 
the ice is between 7 and 8 per cent. greater in volume than 
the water. The water in the part or parts of a pipe which 
have been protected from loss of heat may thus in a closed 
pipe be subject to very great local pressure, with a result- 
ing fracture like those we have illustrated. The wonder 
is, not that pipes burst, but that they do not do so more 
frequently in severe winters than they do, and the explana- 
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tion is probably to be found in the fact that very few pipes 
are perfectly closed, inasmuch as they have ‘one or moe 
attached fittings which allow of some loss of pressure in 
the incipient freezing stages. The letter from Mr. Dawkes, 
which we published on the 14th ult., evidently gives the 
result of practical experience, which will be seen to.agree 
with the theory which has been advanced in our issue of 
the 16th November last, and now more fully explained.. 


THE BRITISH MUSEUM LIBRARY. 


To engineers, as to members of all other professions, the 
vast national collection of literary works at the British 
Museum afford a means of research which is constantly 
used. It is therefore of the utmost importance to 
them, as to others, that its utility should be kept up to the 
needs of the present day, and it is becoming evident that if 
it is to be so the responsible authorities must soon under- 
take an extension of the present accommodation, The 
fine dome which has served as a reading-room for 
about thirty years past no longer affords the space which 
is required. We , ow of intending readers whose avo- 
cations do not permit of their arriving early at the 
Museum being quite unable to find seats. Day 
after day is this the case, and it is certain that 
the difficulty already felt will soon increase to a pro- 
portion which must demand a very considerable extension 
of the space at present available. No arrangements could 
surpass those now in force. There is a thorough organisa- 
tion, and the attendants are both civil and ener- 
getic in carrying out their duties. The extension of the 
buildings is the only way in which the inconveniences to 
which many readers are subjected can be overcome. Iti 
therefore, desirable that every attention should be given 
to the matter; and we are aware that the subject is much 
discussed. The requirements of a reading-room prohibit 
to a very great extent any increase of accommodation b 
adding to the height of the present buildings, because much 
of the study that goes on in the library is that of ancient 
writings, the perusal of which requires an overhead and par- 
ticularly strong light, and this is now admirably provided 
by the well-lighted dome under which readers sit. The 
ground area available to the trustees for further building 
1s exceedingly limited; and we have recently witnessed in 
the removal of the Natural History collection to South 
Kensington, an enforced endeavour to provide accommo- 
dation at the present institution for the valuable and 
extensive series of antiquities which has been long 
stowed away, owing to want of space for exhibition in the 
basement of the buildings, 

Our reference to South Kensington reminds us of 
a proposition for relief which we have heard seriously 
discussed. No one would desire for an instant to see 
any division of the collection now stowed in Great 
Russell-street; but it has been deemed practicable by 
some to divide the readers. Many of these last 
would find South Kensington far more convenient for 
resort than the Bloomsbury institution, admirably situated 
though the last named is for general purposes, Could not 
therefore, it is argued, in these days of scientific progress, 
some attempt be made to work two sets of reading rooms 
from the central library? It has been proposed with this 
object that a pneumatic tube should be laid between Great 
Russell-street and South Kensington, and that a telephonic 
line should practically place the guardians of the library 
in as close communication with would-be readers in the 
latter place as they are at present with those in the 
former. Books could be forwarded and returned by 
means of the pneumatic tube almost as readily and 
as safely as they are now taken from the shelves of 
the library to the readers in the dome; and although 
we are aware that objections might be raised to 
the means of transit suggested, they do not appear to us 
to be likely to be insuperable. At all events, given a pre- 
sumed impossibility to meet the demand, which we have 
named as becoming urgent, for an extension of the reading 
rooms on the present site, the suggestion put forth is at 
least worthy of consideration, for it seems to us that some 
careful organisation would be all that would be required to 

revent confusion arising from the transit of books to and 
ro. The authorities might im restrictions in the case 
be liable to injury during 
transport, but we imagine they would need to be but of 
very limited operation. One great point would certainly be 
gained if the proposal could be carried out, and that 
would be a very considerable increase in the convenience of 
numerous students who now find it a tiring journey to and 
from the Museum in Bloomsbury, while the out students at 
South Kensington would be able to make ready reference 
to many authorities which it may be desirable for them to 
consult. 

While on this topic we may refer to one or two points 
in connection with the present reading-room which, it 
seems to us, might be improved upon if any further build- 
ings are contemplated. On the whole the system of venti- 
lation of the dome works satisfactorily; but there are 
times at which certain parts of it are almost unbearable 
from the inrush of cold air. Old readers are well aware 
of these localities, and where choice is permitted to 
them—which, from the enormous demand for accom- 
modation, is but rarely—carefully avoid taking seats 
in them. The idea of supplying hot or cold air as 
may be required through the desks was a good one, but 
these are not carried high enough to prevent, under some 
conditions, a very disagreeable result to those persons sit- 
ting below them. It appears to us that to the higher 
pressure on immediate entrance from the main venti- 
lating shaft is due the chilling draughts which we have 
named as being felt in certain parts of the room, and some 
endeavour should be made to ensure more equal pressure 
before the air is allowed to escape into it, 

The electric lighting is certainly not perfect, and those 
who oppose the system on the ground of sparse distribu- 
tion may in the Museum find. strong reason for their 
objection. ‘There are now four re one in the centre 
and three towards the sides. e light from these is 
thrown at such an angle that a reader has constantly to 
dodge the heavy shadows thrown by the head of his next 
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neighbour on the work he may be perusing. Nothing can 
be imagined more irritating than this, and as of course 
during the progress of reference perfect quiessence is im- 

ible, these dark shadows are constantly darting to 
and fro upon the pages read. It should be a sine 
qua non in any future lighting arrangements that the light 
should be more fully diffused. A greater number of 
lights of less intensity ought to be employed, while one or 
two of the present character should be suspended at a 
much greater elevation than at present to break chance 
crossing shadows. The introduction of the electric light 
at the Museum library has been an inestimable boon to 
the readers, and has doubtless led to the great extension 
of their numbers, which now renders necessary further 
accommodation ; but that the existing system employed 
may be greatly improved upon is a matter which admits 
of no doubt. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


THe annual report of the Council of the Institution of 
Mechanical Engineers has just been issued. At the end of the 
year 1883 the total number of names of all classes on the roll of 
the Institution was 1440, as compared with 1370 at the corre- 
sponding period of the previous year. The increase arises as 
follows :—There were added to the register within the year 113 
names of all classes; there were lost from the register by 
deceases 22 names of all classes, and by resignation or removal 
21 names of all classes, This is very satisfactory evidence of 
progress. The pecuniary position of the Institution is also, we 
are glad to learn, very satisfactory, The attendances at the 
meetings have been good:—There were at the annual 
general meeting 82 Members and 67 visitors; at the spring 
meeting 81 Members and 18 visitors ; at the summer’ meeting 
152 Members and 33 visitors ; and at the autumn meeting 82 
Members wnd 71 visitors. Concerning research, the report con- 
tains not much of importance. Mr. Tower is, we learn, to resume 
his experiments on friction, in conjunction with Mr. Tomlinson. 
As regards steel, the Council regret to find that, owing to the 
difficulties existing in the preparation of suitable material, the 
results during the past year have not been so conclusive as Sir 
Frederick Abel had hoped to make them ; they are nevertheless 
full of interest, and will be described in a report to be read at a 
future meeting by that gentleman. As to rivetting, the expe- 
riments mentioned in the last annual report have been carried 
out, and a report of them is being prepared by Professor Ken- 
nedy for circulation among.the members, Some changes have 
been proposed in the internal management of the Institution, 
among others the retirement of the able assistant-secretary, Mr. 
Bache. It is to be regretted that these changes have been made 
the subject of an attack on the Council, which is, to say the 
least, extremely undignified. Statements have been freely pub- 
lished which are only worthy of attention because of the remark- 
able ingenuity with which their authors have perverted facts. 
It is to be hoped that the great body of the members will know 
how to appreciate the efforts of a few who have recently done 
all that lies in their power to drag the reputation of the govern- 
ing body of the Institution through the mire. We allude to 
this subject with extreme reluctance, for the questions at issue 
are in no sense public property; but it is impossible to 
pass over this matter without an expression of our disapproval 
of the course taken by a few malcontents. 


Modern Steam Practice and Engineering ; a Guide to Approved 
Methods of Construction, and the Principles relating thereto, 
with Examples, Rules, and Formule. By J. G. Wuyton, 
Engineer, assisted by W. J. Mittar, C.E. London: Blackie 
and Son. 1883. 1120 pp., 8vo. 
Crrssy’s well-known encyclopedia of civil engineering 
was not even in its day half so ambitious an attempt with 
reference to what was then known as civil engineering, as 
is this book on “ Modern Steam Practice and Engineer- 
ing.” No wider field could possibly have been taken, and 
when it is remembered that at least half of this number of 
pages would be essentia! to deal with one or two subjects 
alone, such as the marine engine and shipbuilding engineer- 
ing, in such a way as to justify the preface, it will be seen 
that some parts must be so scantily treated as to be useless. 
The a states the object of the book is “to furnish a 
reliable guide to the practical engineer, a book to assist 
the draughtsman, the foreman, or the workman, in the 
engine shop and the building-yard, to turn out each in his 
own department well-designed, substantial, and thoroughly 
finished work.” Thus, not only is the scope of the book 
very great, but it is rip space | the authors to supply all 
the literary help that is wanted by the designer, the fore- 


man, and the workman. The task which the authors set | P. 


themselves is, therefore, something herculean ; but no one 
or even two men can cram all “modern steam practice 
and engineering” into one or two heads, or into one book, 
though a thick one. Indeed, it is remarkable that a great 
many subjects are very successfully dealt with. 

The book opens with coal and coal mining, then pro- 
ceeds to deal pretty fully with stationary and marine 
boilers. The treatment of steam from the boiler to the 
cylinder is then discussed, and a return is made to the 
manufacture of boilers. The regulation of steam by the 
slide valve; the indicator di , and the expansion of 
steam follow, and together all these make up the first part 
of the book on the boiler and steam. “Stationary engines” 
is the title of the second part, and in this, pumpin 
engines for mines, for water works, and. for drainage an 
general purposes are dealt with, followed by windin 
engines, blowing engines, rolling mill engines, compoun 
reversing rail mill engines, the Corliss engine, high and 
low-pressure combined beam engines, rules for pumping 
pes, pea rules for the beam engine, water pressure engines, 
and hydraulic machine tools, The next part is on marine 
engines, the order of the subjects being as follows :—The 
oscillating engine, horizontal direct acting and return 
connecting rod engines, the screw propeller, the compound 
engine, and rules for horizon irect-action marine 
engines. Locomotive engines are the subject of the 
fourth part ; this includes combustion in the locomotive, 
the British locomotive, the American locomotive, the 
locomotive tender, continuous brakes, compound _loco- 


motive engines, special locomotive engines, specification of 
locomotive engines for London, tham, and Dover 


Railway, rules for the locomotive engine, road locomotive 
or traction engines, portable engines, steam road roller. 
Iron shipbuilding is the subject of the fifth part, which 
includes principles of marine designing, building of 
iron vessels, armoured and unarmoured war §8 ips, 
vessels for dredging, examples of specifications, examples 
of scantling and steel for shipbuilding. The remaining 
part, about. one-eighth of:the whole, deals with all the 
other subjects, including floating docks, girders, girder 
bridges, suspension bridges, marine and submarine 
work, tubular wrought iron cranes, fire engines, gas 
engines, caloric engines, electric motors, electric light- 
ing, strength of materials, transmitting power, formule 
for wheels, shafts, &c. We have given this catalogue 
of the contents of the book to show that at least the 
titles of a very large numoer out of all the many 
things included in the branches of engineering comprised 
in the title are given in the book. There can be no reason 
for objecting to the production of a complete treatise on 
steam and other branches of mechanical engineering; but 
we believe that a book which pretends to supply informa- 
tion which will enable draughtsmen to design and others 
to carry out all sorts of work well, but which only very 
incompletely deals with many of the subjects comprised in 
the title, is one which is not likely to meet with much 
favour. If the authors had confined themselves to marine 
and locomotive engineering they would have had space 
with which to have done justice to their subjects. As 
it is, they have attempted to do far too much. 

The first chapter, on coal and coal mining, consists 
of a nine page article such as might be expected 
as an introduction to a small popular book on coal 
mines and their ventilation. It is too general and 
superficial to be of any use to anyone. Following 
this is a description of distinctive forms of stationary 
boilers, illustrated by small engravings chiefly of the 
diagram kind, the description being sufficient and 
accompanied by remarks on the performance and purposes 
of the different kinds. Following this is a chapter “On 
Boilers, by Fairbairn,” and the authors say, “We propose 
under this head to consider the steam boiler in its con- 
struction, management, security, and economy.” It does 
not appear what Fairbairn has to do with this chapter ; 
the experimental information given is perhaps due to 
Fairbairn, but there is much that is not his and which he 
would not have claimed. There is nothing new in the 
chapter, it is unsufficient, and other writers who have 
followed that experimentalist have already written much 
more clearly on boilers than it seems to be in the power of 
Mr. Winton todo. He speaks of the “tensile strain across 
the fibre of boiler plates, as in some samples, being greater 
than theirtensile strength when torn asunder in the direction 
of the fibre,” (a sentence the construction of which is 
typical of almost all in the book,) but afterwards says that 
boilers diagonally plated are the strongest, because the 
tensile strength of plates is slightly greater in the direction 
of the fibre. Nothing further is added to guide the 
designer in selecting or rejecting diagonal plating. We 
are told that “locomotive boilers are usually worked at 
1201b, per square inch, and taking one of the usual con- 
struction we shall find that it rushes on the rail with a 
‘pent-up force within its interior of nearly 60,000 tons.” 
What would the foremen or the workmen for whom this 
book is sup to have been compiled understand from 
this? In the instructions for arriving at the dimensions 
of Cornish and Lancashire boilers we have no modern 
treatment of the subject. The old rule-of-thumb cubic 
yard space, cubic foot of water per horse-power, and 
square foot of grate per nominal horse-power is the sort of 
thing that is given, instead of showing the designer, fore- 
man, and workmen how to arrive at his requirements in 
accordance with the consumption of steam by modern 
engines. Marine boilers receive rather better treatment, 
and the confidence of the reader is somewhat restored by 
the evidence that the information given is the result of 
practical experience, which is much better than theory 
unguided by that experience; but it is necessary in these 
days to give students something more than cut-and-dry 
rules. They must be placed in ion of that which will 
make them to a great extent independent of the cookery- 
book kind of empiric half science. In one place, speaking 
of the strength of boiler shells, the authors say, “The 
tensile strain of the best boiler plate is about 62,544 Ib., 
and the worst 34,000lb. per square inch. Taking one- 
sixth of the mean, or 8045 lb.—this is assuming the best 
lates are used, if the plates are of inferior quality it is 
obvious the constant is too high proportionally, although 
it may answer in practice with a parcel of the best plates 
untested—we have for a boiler 6ft. in diameter and with 
60 Ib. steam per square inch, the following result—the seams 


being single rivetted 75 as the thickness.” 
This is the author’s way of looking at this thing, and ifafore- 
man reads it over a few times he may possibly get at what 
it means. Why he should take a mean of the best and 
worst plates, and then assume that the constant so obtained 
presumes the use of the best plates, is rather puzzling. It 
will, however, be seen that the author’s way of obtaining 
the thickness does not give the thickness at all, but the 
whole sectional area required to resist the bursting stress, 
and hence the thickness is, from his data, about double what 
would be required. He notices that this does not agree 


with what others have published, and he then observes 


that as the common expression T= —7¢-, and using the 


constant 6200 for best Yorkshire plates, gives a thickness 
less than he finds by his own rules, “ this is a result not at 
all to be desired.” He does not appear to see that it is only 
by chance—namely, by his neglecting the effect of reduc- 
tion of area by holes in the plate, and thus getting a higher 
constant—that he escapes obtaining a result just twice too 
high, inasmuch as the stress is resisted by the material of 
a shell at both ends of a diameter. The same error is re- 
peated with respect to marine boilers. On this subject the 
authors, or author, for Mr. Millar seems responsible only 
to some extent—needs to clear his ideas; and it would be 
well if he could find out when he means to speak of 


stress, when of strain, and when of strength. His book is 
only saved from the wreck which it would suffer if it 
depended on the scientific treatment of the subjects by 
the righting effect of the information which is given here 
and there as the result apparently of long practical ex- 
perience, 

The author puts downimpurity of water asthe chief cause 
of priming, and want of circulation second, and in illustration 
of his ideas refers the reader to an experiment with a 
saucepan full in the one case of boiling water, and in the 
second full of potatoes and water. The potatoes he 
regards as impurities. We hasten to say that any steam 
boiler worked with water full of impurities as large as 
potatoes would probably give trouble. Experience in this 
direction must, however, be limited, so we cannot 
speak with certainty on the point. In dealing with the 
sizes of ports in cylinders, sad ths opening of the ports by 
the slide valves, the author goes back to an old rule for 
finding the size of cylinder for a nominal horse-power with 
7 Ib. steam pressure, so as to take a given fraction of the 
cylinder area for the port area, thus neglecting the effect 
of high pressure and of piston speed on the necessary area 
of ports. The modern “draughtsman, foreman, and work- 
man,” is left to gain an idea of an indicator from a drawing 
of M’Naught’s indicator, and the vibrating arm for work- 
ing the indicator as illustrated, has a slotted end to allow 
for the rectilinear movement of the crosshead and the 
angular movementofthearm, so that the velocity of the latter 
is not the same as that of the crosshead throughout its 

th. The expansion of steam is condensed by the author 
into a very small space. He seems very much afraid of 
annoying the susceptibilities of his readers by algebraic 
expressions, and he therefore almost everywhere resorts to 
long-worded rules, and one cannot get very far in the 
treatment of the expansion of steam with these clumsy 
tools. The descriptions of stationary and mine pumping 
engines are better done, and the same may be said of the 
marine engine. The construction of the locomotive is also 
dealt with at great length, and much careful attention to 
its details. The agricultural locomotive, and the portable 
engine, however, came off with but very scant notice. 

On iron shipbuilding a good deal of space is occupied, 
but the subject receives that sort of attention which any 
subject gets when information and space are scarce. For 
instance, ‘‘The Principles of Marine Designing” is the 
title of the first chapter on the subject, but there is little 
use in telling a foreman that “the sheer line of a vessel 
should be curved according to the wave line theory” unless 
the wave line theory is explained, and it is not. The 
workshop and shipyard —_ of iron shipbuilding are dealt 
with at some length, and the “ Transactions ” of the Insti- 
tution of Naval Architects provides a good deal of material 
on the stability of ships. 

The remaining subjects of the book are all treated with 
great brevity. Summing up the impressions gathered 
from a careful perusal of the volume, we are forced to the 
opinion that though a few parts of the book are well done, 
it is on the whole a failure. The author attempted too 
much. It is a pity he did not restrict himself in his 

rogramme. It contained subjects enough for a dozen 
Sooke if each had been adequately treated. The publishers’ 
work has been well done, and the book has the one good 
feature—a complete index. 


LauncH AT Barrow.—On Monday last the s.s. Caledonian 
was launched from the yard of Messrs. Caird and Pendie at 
Barrow. The Caledonian has been built to the order of a 
Leith shipping firm, and is 250ft. long, 35ft. beam, 24ft. 
depth of hold, and a tonnage of 1700 tons. She has been 
specially constructed for the general cargo trade, but has 
accommodation for a limited number of passengers. She 
is classed 100 Al at Lloyd’s. The Caledonian was launched 
with masts and rigging complete, and on leaving the ‘‘ways” 
was taken in tow by a Glasgow tug, and proceeded to the 
— to have her engines and boilers fitted ly Mr. Kemp, of 

van. 

DEATH OF Mr. WILLIAM Rowan.—The death is announced, on 
Saturday last, of Mr. William Rowan, of Belfast, widely known 
throughout Ireland and the United Kingdom as one of the most 
practical and skilful of mechanical engineers. The firm of John 
Rowan and Sons has long attained wide celebrity, not only on 
account of the excellent work which it produced, but also because 
of the great ingenuity and genius shown in every department. 
This was mainly due to Mr. William Rowan, who maintained the 
growing reputation of the firm. When the business passed under 
the Limited Liability Act Mr. William Rowan was first the general 
manager, and subsequently the consulting engineer ; but of late 
years he separated himself from the old concern, and established a 
new business in Great George’s-street, chiefly for the manufacture 
of an invention of his own, known as “‘ Rowan’s piston.” Mr. 
Rowan was widely known, and his services were keenly appreciated 
in marine engineering circles. His firm was far in advance of 
most other engineers in marine — design and economy years 
ago, as the results of the trials of the Thetis showed, and after 
that they have had the honour of doing more to advance the 
economy of steam at sea by the construction and improvement of 
the compound engine than, perhaps, any other firm. Mr. Rowan’s 
loss will be severely felt. He was a man of modest but genial 
disposition, and leaves a wide circle of friends. 

THE LATE Sir W. SremENs’ Witt.—The will of the late Sir 
William Siemens, F.R.S., D.C.L., LL.D., of 12, Queen Anne’s- 
gate, Westminster; 3, Palace-houses, Bayswater; and of Sher- 
wood, Tunbridge Wells, was proved on December 29th, 1883, by 
Mr. Alexander Siemens, Mr. Joseph Gordon-Gordon, and Mr. 
John Wreford Budd, the executors thereof, the probate being 
stamped to cover personal estate in the United Kingdom of the 
gross value of £382,423 12s. 5d. Under the will, which is dated 
August 21st, 1882, Sir William Siemens gives to his widow, Lady 
Siemens, certain pecuniary and specific legacies, and an annuity of 
£4000, and a life interest in his freehold property, Sherwood, 
Tunbridge Wells. He gives various 7 iary and specific leg 
to relations, friends, his assistants, and others; £2000 to the 
German Hospital, Dalston; and £1000 each to the German Society 
for Benevolence, the Tunbridge Wells Infirmary, the Scientific 
Relief Fund of the Royal Society, the Benevolent Fund of the 
Institution of Civil Engineers, and the Pension Fund of Siemens 
Brothers and Co., Limited. There are also legaci d ti 
servants who have been five years in his employ. The testator 
makes provision by his will for the carrying on, under the same 
management as during his lifetime, of his civil engineering 
business, including his patented inventions; and his residuary 
estate is directed to be held in trust for such of his brothers and 
sisters and nephews and nieces as were living at his death, and, as 
being males, have attained or attain twenty-one years of age, or, 
being females, have attained or attain that age, or have married or 
marry, in equal shares. 
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IRON AND STEEL WORKS, RESCHITZA, 
HUNGARY. 
No. II. 
Jron mines.—The Reschitza furnaces, including that at 
are almost entirely supplied with ore from a long 
of thirty iron mines in the crest of a chain of hills 
running north and south between Moravitza and Dognacska 
—see general plan, Fig. 1, p. 24 axte—seven miles long and 
about the same distance west of the town of Reschitza. 
It was at Moravitza that the ore was first worked, the 
raise in 1718 having been sufficiently important to warrant 
the erection of two small furnaces at Bogsdn, and soon 
afterwards three others at Reschitza. An eruption of the 
sienite in the primitive rocks formed clefts which have 
subsequently been filled by crystalline limestone; and the 
iron, with its gangue of garnet, tremolite or actinolite, has 
been deposited in pockets, sometimes in the sienite, some- 
times between the shale and the limestone, and sometimes 
between the sienite and the limestone. The accompanying 


SECTION SHEWING GRE DEPOSITS 


accuviat 


been named indifferently after Christian saints and heathen 
divinities, may be grouped into three well defined districts, 
of which the northern, containing the valuable deposits of 
Paulus, Franciscus and Eleonora, is by far the most im- 
portant. The ore occurs in irregular masses, though more 
frequently in the shape of a basin having a depth equal to 
the breadth on the surface. The accompanying half plan 
and vertical section of the Franciscus mine affords a good 


VERTICAL LONCITUDINAL SECTION 


HALF PLAN 


FRANCISCUS IRON MINE. 


representative example of the form of deposit and also of 
the method of working. After laying bare the ore for a 
sufficient area, a heading is driven from the side of 
the hill 16 or 20 metres below the summit; and a shaft is 
sunk to meet it from about the centre of the deposit. The 
ore round the shaft is worked away, thus widening out the 
shaft into a funnel shape, the ore being run out by trams 
along the adit. A second heading, about the same distance 
below, is then driven, and the shaft deepened to meet it, 
and so on until the whole deposit is worked out. In the 
ease of an elongated basin, more shafts than one are sunk, 
as shown by dotted lines in the section; and the ore 
round them is worked away until the enclosing rock is 
reached. The ore is got by hand, dynamite being brought 
into requisition where the stone is solid; and the miners, 
chiefly Roumanians, are paid by the ton. This method, 
though not costly, has the disadvantage of necessitati 
the transport, with the ore, of all the unproductive roc 
that is mined. The trams are run along by men, and then 
let down an incline — the ore is — - to normal- 

uge wagons on a branch from Bogsan of the company’s 
a oath rey In 1872 the Adolf Adit was begun at the 
terminus, and driven into the hill with a slight upward gra- 
dient, for the double purpose of taking off the ore let down 
by a shaft 13 fathoms deep, and of proving the value of the 
deposits in depth. At this point also a washing floor has 
heen established for removing the excess of impurity in the 
case of ores that are much impregnated with earth. Here 
the salutation by children is serut muna, or its German 
equivalent, Jch kiisse die Hand; and the driver of a rough 
springless cart of the country, drawn by a pair of splendid 
mountain horses, actually wanted to kiss the hand that 
gave him a well-earned trink-geld. 

The ores are very pure; they are chiefly magnetic, 

Analysis of Iron Ores from Moraritza. 


Magnetite. Hematite. 

| Ss 
892 2 252 
Silica.. .. .. ..| 21-400 14-475 | 7-150] 23-875 | 5-634 | 11-950 
Alumina .. .. 1°993 1-929! 1-900] 5-414 | 0°934| 1-057 
Oxide of manganese} 1-395 1-860 | Trace | 4-185 | 2°520| 2-418 
Lime... .. .. 14000 97100) 0°600] 9°150| 15-411 | 4-750 
Magnesia .. .. .., 0°450 2-880 | 9°730] 1-170] 0-079| 0-126 
Cc r.... .. 0°040 Trace Trace] Trace | 0°035| 
Sulphur .. .. 0-014 0°021 None | 0°034{ 0°021 | 0°027 
Ph 1s... ..| 07036 0°036 0-040] 0-081 | 0°030| 0-042 
se 44°700 49°721 | 58-010 | 87-160 | 48-500 | 58-900 
though there are also some brown hematites, which have a 


high percentage of manganese, as is the caseespecially at the 
Paulus mine. The preceding table gives representative 
analyses, made by Herr Anton Maderspach, the works’ 
chemist, of the two classes of ore. 

From 1855, when these mines came into the possession 
of the company, until 1877 inclusive, they yielded 316,082 
tons of ore; and now lately the raise has been at the rate 
of 85,000 to 90,000 tons per annum, It is expected that a 
still larger quantity will have been mined during the past 
year ; and the output could be increased fully one-half if 
required. The above mines are under the immediate 
management of Herr Hamerach, assisted by Herr Schwartz. 
About 2000 tons of ore are also raised annually at Tirnova, 
four miles to the east of Reschitza; but this is chiefly 
manganiferous ore, containing over 25 per cent. of manga- 
nese, aud is added to the charge for making mangani- 
ferous pig. This ore also serves as a flux; but limestone 
is found in the neighbourhood of Reschitza in sufticient 
quantity for the requirements of the blast furnaces. The 
following analyses of both these substances were made by 
Herr A. Maderspach :— 


Manganij Ore fi rom Limestone from Reschitza, 
Silica... .. .. .. «. 38°444| Silicate of alumina 


= 
Peroxide of iron .. .. .. 16°7385 Protoxideofiron .. .. .. 0°064 


Peroxide of manganese _.. 28°792 | Protoxide of manganese .. 0°022 
Oxide of copper .. .. .. 0°085 Carbonate oflime .. .. .. 957020 
Lime... .. .. .. .. 1°720 Carbonate of magnesia... .. 


Sulphuric acid «+ +. 0°070 Phosphoricacid .. .. .. 0°019 
Phosphoric acid .. .. .. 0°517 Organic matter 0°160 

Blast furnaces.—The company altogether nine 
blast furnaces, viz., two at Dognacska, four at Reschitza, one 
at Bogsdn, and two at Anina,—see general plan, Fig. 1—pro- 
ducing altogether about 65,000 tons of pig yearly. In- 
ternal profiles of all these furnaces are shown on page 59 
with full metrical dimensions, and with the dates on which 
they were blown in—or out in the case of No. IT. Anina—-, 
the dotted horizontal line through the crucibles showing 
the tuyere level. 

The two furnaces at Dognacska, the southernmost point 
of the iron-bearing crest of hills mentioned under the head 
of “Tron Mines,” were erected in 1858. They are iden- 
tically the same, both as regards form and capacity, which 
is 44 cubic metres, or 1554 cubic feet. The blast is supplied 
by two horizontal blowing engines, each of 25-horse power, 
and is heated to 300 deg. Cent.—572 deg. Fah.—by two 
Carinthian stoves fitted with an Ehrenwerth apparatus for 
combustion of the gases. As a rule, one furnace is kept in 
blast and the other out. The yearly production is about 
4000 tons of grey pig suitable for steel-making. 

Before the Reschitza furnaces were built, the Govern- 
ment founded some ironworks at Bogsén, about four miles 
to the north of Moravitza, the northern extremity of the 
iron deposits. These were transformed in 1869 by the 
company, who replaced the two small furnaces by a single 
one of 86 cubic metres—3037 cubic feet—capacity, and a 
yearly production of 6000 tons, which was blown in in 
1879. It adjoins the small-gauge railway from Bogsdn to 
Reschitza, so that it can receive ore from Moravitza and 
coke from Reschitza; but, at the time of the Iron 
and Steel Institute’s visit, it was fired entirely with 
charcoal. The charge is raised by a_ water-balance 
lift; and the mouth of the furnace is closed by bell and 
hopper. The fire a Carinthian stove with heatin 
surface of 130 square metres—1400 square feet—tit 
with Ehrenwerth apparatus. The blast, at a pressure of 
about 9 centimetres—3}in.— of mercury, is furnished by 
three inverted blowing cylinders, the pistons of which are 
driven direct from a lay shaft by an over-shot water- 
wheel, while a pair of 45-horse power steam engines are 
held in reserve. 

The Anina Ironworks, covering 134 hectares—over 33 
acres—and put in communication with the main system by the 
mountain line above mentioned, have two blast furnaces, 
marked Anina No. I.and IT. on the diagram of blast-furnace 
profiles, page 59. Both furnaces have an outer casing of ma- 
sonry erected on iron columns, so as to leave the hearth clear. 
The lining consists of refractory sandstone found in the 
lias coal measures, and will stand from three to four years’ 
working without renewal. Thecharging iseffected by side-ti 

ing wagons on a circular tramway round the mouth of the 
urnace, discharging their contents as they are run slowly 
round, so as to effect an even distribution. The mouths are 
closed by bell and hopper ; and the are taken off by a 
a flue, serving to heat the last and also fire the 
ers. 

At the time of the Iron and Steel Institute’s visit, only 
the smaller furnace, of a capacity of 85 cubic metres— 
3000 cubic feet—was in blast, having been blown in on 
4th May, 1880. The blast is heated to 450deg. Cent. = 
842 deg. Fah., in four cast-iron pipe stoves, of a total heat- 
ing surface of 280 square metres or 3014 square feet. The 
peculiarity of this furnace is that it is fired with beech char- 
coal and raw coal from the neighbouring collieries, in the 
proportion of 2 of the former to 1 of the latter; and 
13 ton of this mixed fuel is the maximum required to 
re a ton of pig. The charge of ore and fiux for a 

undred parts of pig iron is:— etic ore from 
Dognacska, 60 oad cent.; blackband from the lias measures, 
40 per cent.; limestone from the neighbourhood, 30 per 
cent.; total, 130 per cent. Both classes of ore are roasted 
before being charged into the furnace, when the black- 
band has a content of 35 per cent. of iron. The charge, 
as mixed generally, contains nearly this percentage of iron 
when including the flux, or 45 per cent. without taking it 
into consideration. The limestone flux is obtained from the 
extensive Predet quarry, which, though not worked by the 
company, is connected by a tramway with the Krassova sta- 
tion—548}m. = 1800ft. shite the sea—of the mountain line 
above referred to. This furnace makes daily from 25 to 
28 tons of pig, its specific gravity being 7°108, and the 
following its average composition:—Iron, 93°519; man- 
ganese, 0°195; copper, 0°178; cobalt, 0°026; arsenic, 0°009; 
phosphorus, 0°204; sulphur, 0°099 ; titanium, trace ; silicon, 
2°152 ; graphite, 2°935 ; carbon, 0°351. The r furnace, of 


a capacity of 168 enbic metres—over 6000 cubic feet—was 


blown out in March, 1876; but it is ready for being blown 
in again, and is to be fired entirely with coke containing 8 per 
cent. of ash. It hasbeen provided with three Whitwell stoves 
of the newest type, 60ft. high and 15ft. in diameter, which 
will heat the blast to 500deg. Cent.—932 deg. Fah.—.and 
over. This furnace will make 35 tons of pig a day, and 
work up the stocks of ore that have accumulated since it 
has been out, there being at the present time 8000 tons of 
magnetic ore and 32,000 tons of blackband, sufficient to 
last for two and five years respectively. The Verwalter, 
or general manager at Anina is Herr idee: the blast- 
furnace manager being Herr Rinkeisen, and the rolling- 
mill manager Herr Smidt, the two last-named bearing 
remarkably ypriate names. 

Two of the blast furnaces at Reschitza were begun in 
1767, and blown in during the month of July, 1771, in the 
reign of Maria Theresa, the works then belonging to the 
Crown. These two furnaces, marked No, I. and No, IT. 
Reschitza, on the diagram of blast furnace profiles, remain 
nearly the same = om erected. Their dimensions are 
identically the same, giving a capacity of 60 cubic metres 
—2120 cubic feet. No, ITI. was constructed by the company 
soon after the works came into their possession in 1855. 
It is of the same height as the other two, but larger in the 
boshes and in the crucible, having a capacity of 80 cubic 
metres—2825 cubic feet. These three furnaces, built in a 
row, are enclosed in a shed, their mouths projecting 
through the roof. They are fired exclusively with char- 
coal, of which from 4 to 5 cubic metres—141 to 176} cubic 
feet—are required to produce a metrical ton of pig iron. 
The charge consists of roasted magnetic ore or raw hema- 
tite ore, with the. addition of manganiferous ore, having 
together a content of about 50 per cent. of iron with 
13 per cent. of flux. The out-turn per twenty-four hours 
is from 36 to 40 tons of grey Bessemer pig, which is run 
direct into the converters. The blast is heated in cast-iron 
pipe stoves to a temperature of about 400deg. Cent.— 
752 deg. Fah.—and leaves the tuyeres at a pressure 
of 8 centimetres—3!in.—of mercury. No. IV. of the 
Reschitza blast furnaces, blown in at the end of 1880, is 
the largest of all, having a capacity of 276 cubic metres— 
7063 cubic feet. It is fired entirely with coke, of which 
1050 kilogs., together with 2300 kilogs. of ore containing 
its flux, and 100 kilogs. of scrap, are required to produce 
1000 kilogs., or a metrical ton, of pig iron. The furnace 
mouth is closed with bell and hopper; and the gas is 
taken off from the centre by a breeches pipe with a safety 
valve on the top, and is led down in a tube 14 m. in dia- 
meter to four Whitwell stoves, a portion being sometimes 
used for firing the blowing-engine boilers. The stoves, 
40ft. high and 1éft. in diameter, heat the blast to about 
550 deg. Cent—1022 deg. Fah.—which leaves the tuyeres at 
a pressure of 15 centimetres—6in.—of mercury. This 
furnace is blown by five tuyeres of 130 millimetres—S5in. 
—<diameter, instead of six, as originally intended. Besides, 


having the usual water circulation, the tuyeres are pro- 
tected by a pe ad casing, kept cool by water from a 
separate pipe playing on the inside in the form of spray 
as shown in the accompanying sketch. 


FORD AND MONCUR’S PATENT HOT-BIAST 
STOVE FOR BLAST FURNACES. 


Tue patentees, Messrs. Ford and Moncur, of Distington 
Ironworks, have endeavoured to combine in their stove 
the all-important function of self-cleaning with a most complete 
control of combustion, and a perfect diffusion of the gases 
and heated currents, together with a simple means of regulating 
the temperature and of maintaining almost perfect uniformity 
in the heat of the blast during the whole time the stove may 
be blowing, so that it is no longer necessary with their stoves 
to have each blast furnace fitted with three or more stoves at a 
large outlay in plant, three of the Ford and Moncur stoves 
being, it isclaimed, capable of working satisfactorily two of the 
1 t modern blast furnaces. 

he following description, with reference to the illustrations on 
page 54,will explain the various partsand their uses, Thecombustion 
chamber F divides the regenerator H into two sections, which are 
again divided by the wall M, carried from the foundation to the 
roof. The regenerator is in this way converted into four isolated 
compartments, each communicating with the large horizontal 
flue K through the internal valves I. These valves are actuated 
from the outside. The gases from the blast furnace pass 
the flue, through the gas valve A into the flues B and B! and 
into the combustion chamber by the oe ays openings, 
C, along both sides of the chamber. e air required for 
combustion enters by the valves D and D!, passes along 
the flues E, and enters the combustion chamber by the 
graduated openings ¢ and x placed immediately over the gas 
inlets, ensuring a thorough mixture of the two. It will be 
noticed that the air entering by the valve D supplies one-half of 
the combustion chamber, and the air valve D! the other half 
beyond the dividing wall M. In this way complete control of 
combustion is secured over the entire length of the chamber, 
This air in its passage along and through the hot walls of the 
combustion chamber, enters the stove at a high temperature. 

All the compartments are heated simultaneously. The 
internal valve I being open, the waste gases, after parting with 
their heat to the regenerator, pass through the 1 cleaning 
valve O and the chimney valve L to the chimney flue. After 
the stove has been heated, the air, gas, and chimney valves are 
closed, and the cold blast is admitted by the valve N; the hot 
blast valve Q is now opened. If it is required to equalise the 
bemmperntarre of the blast over a spaimatel period of blowing, it 
can 


readily done by closing one or two of the internal valves 
I, thereby holding a portion of the regenerator in reserve. The 
cold blast enters by the flue K, passes through the internal 
valves I, and slowly up through the hot chequerwork of the 
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IRON AND STEEL WORKS, RESCHITZA, HUNGARY.—BLAST FURNACE PROFILES. 
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regenerator, impinging on the many thousands of angular stay- 
bricks in that structure, then down through the intensely hot 
walls of the combustion chamber, finally passing to the furnace 
by the hot-blast valve. [It will be seen that the combustion 
chamber from its shape and position commands thoroughly 
the entire area of the regenerator, and, it is claimed, that 
the waste gases being drawn off through the valves I, have no 
tendency to go direct to the chimney valve, nor to leave any 
part of the regenerator untouched. The cross walls in the upper 
part of combustion chambers afford also a very large heating 
surface themselves, and serve to give a finishing touch to the 
blast at the most effective point. All the parts of the stove are 
assessible by the manholes R. 

The arrangements for self-cleaning are as follows :—The dust 
carried into the stove by the gas, as well as that deposited from 
combustion, being of a light, flocculent, powdery nature, is easily 
removed if not allowed to settle and accumulate, otherwise it is 
very difficult to' remove. The method of removing it in the 
Ford and Moncur stove is by utilising the force of the air in 
the stove at blast pressure, and suddenly discharging it into the 
chimney flue by the large cleansing valve O, which is geared to 
open instantaneously, and by means of the internal valves I, 
compelling the discharge to confine itself in its passage to only 
one compartment of the stove ; the tremendous velocity of the 
current effectually clearing away any dust that may have been 
deposited, and each compartment being taken in regular rotation 
at every change from’ blast to gas.“jThe dust is not allowed to 
accumulate, and the heating surfaces of the stove are thus kept 
permanently clean. 

The sluice valves J are for the purpose of blowing out any 
dust that may accumulate in the gas flues and bottoms of thecom- 
bustionchambers. These require blowing off once or twice a week. 

The regenerator, which is a special feature in the stove, is 
built dry, and is formed of parallel walls 2in. or 2}in. thick, 
carried on cast iron girders ; these walls are stayed by special 
lozenged-shaped brick stays h, pointed to prevent lodgment for 
dust, and arranged so as to splitjup{the currents and provide 
the largest extent of heating surface. The gases having full play 
round these stays in a lateral direction, the absorbing power of the 
arrangement is, it is claimed,“very much greater than in the old 
system of continuous cellular passages, as it is well known that 
where heated currents are caused to impinge against solid 
bodies, such as these stays, they are more rapidly heated and 
raised to a high temperature than where the same heated 
currents only pass through continuous perpendicular passages. 
The clear vertical openings in the regenerator may be any size te 
suit the nature of the gases used. The bricks forming the walls, 
being each held in position by the stays, at both ends, and in the 
middle aswell, any displacement, and consequent irregularity in 
the vertical openings is avoided; the openings being perfectly 
‘true and straight from top to bottom. 

A novel feature in the stove is that the hot-blast outlet may 
be placed either at the front or back of the stove, or on both 
sides if found desirable, to suit the varying arrangements of 
different smelting plants. The whole arrangement is the result 
of a careful study of the question, with special reference to the 
requirements of the hematite and other districts, where 
the dust deposit from the gas is enormous, and which has 
hitherto been a source of much trouble and expense, besides 
rendering large outlay necessary for providing auxiliary stoves 
to take the place of those laid off for cleaning purposes. 

There can be no question as to the advantages of a stove that 
will keep itself clean, because it is evident that in stoves re- 
quiring to be laid off duty for the purpose of being cleaned by 
means of scrapers, brushes, &c., immediately one has been 
cleaned the evil begins to grow again, the dust settling on the 
heating surfaces, being from its flocculent nature a most perfect 
non-conductor of heat, the stove gradually but surely loses its 
heating power. 

In the engraving, A shows gas valve; B, gas inlet; B1, gas 
flue ; C, gas inlets to combustion chamber; D, air valves; E, air 


flue; ¢, air inlets to combustion chamber; F, combustion. 


chamber ; G, staying walls in combustion chamber; H, ne- 
rator ; h, lozenge-shaped stays in regenerator ; I, internal valves ; 
J, sluice valves for cleaning gas flues; K, central flue leading to 
chimney flue; L, chimney valve; M, central wall; N, cold blast 
valve; O, instantaneous opening cleaning valve in neck of flue; 
Q, hot blast valve; R, manholes; S, gearing opening internal 
valves ; i, inlets to central flue; m, parallel walls of the regene- 
rator; +, air inlets on opposite side. 


On the 10th inst. the Narva, a large iron screw steamer, built b 
Messrs. Earle’s Shipbuilding and Engineering Company, Limi 
Hull, was taken on her trial trip. The dimensions of the vessel 
are as follows :—Length, 275ft.; breadth, 35ft.; depth of hold to 
top of tank, 19ft. 3in. The ship is also fitted by the builders with 
compound surface condensing engines of 160-N.H.P. 

THE Unirep States Navy.—The Boston Journal, in an 
article on “‘ Why we are without a Navy,” says :—Since the war, 
nearly twenty years, this Government has expended only 
3,200,000 dols. in the construction of new ships. In the meantime 
what have other nations been doing? In 1862 Great Britain, 
noting the formidable navy which our Government was con- 
structing, began to build large ironclad ships. That year fifteen 
armoured ships were begun, and when it was learned that her navy 
of wooden re i which cost a hundred million dollars, were no 
longer adapted to the new conditions of naval warfare, England 
threw them away. From 1863 to 1879, England built ten armoured 
ships of the Dreadnought class at a cost of over 23,000,000 dols., 
the Inflexible alone costing 2,935,925 dols. During the same period 
sixty-two armoured ships of a second class were built at a cost of 
87,209,180dols., eighty unarmoured ships at a cost of 33,432,525dols. 
and sixty-nine gunboats at 6,008,000 dols.—total 156,000,000 dols. 
During the same period—1863 to 1879—France expended 
88,500,000 dols. for new ships of the most approved construction 
and equipment. Meanwhile Russia built war ships costing 
35,060,060 dols. ; Italy, a navy costing 32,250,000 dols., two ships 
costing 3,835,000 dols. each; and Germany has expended 
37,100,000 dols. for new ships, and other nations in proportion. 
And yet with an expenditure of only 3,200,000 dols. by our Govern- 
ment for new ships, intelligent men and journals give the public to 
understand that the inferiority of our Navy is due to the inefficiency 
of the Navy Department and the Administration, when as a matter 
of fact it is due to the failure of Congress to make appropriations 
with which to build new ships having the improvements which the 
methods of modern warfare render necessary. Both parties in 
Congress have been appropriating money to patch up the Navy of 
the Rebellion, refusing to believe that it is worthless from decay, 
and would be equally worthless because it is twenty years behind 
the progress that has been made in naval architecture during that 
period. The fatal gd of rebuilding these old ships is not so 
much the fault of the Department as of both parties in Congress, 
because they have not dared to assume the responsibility and 
expense of building a navy as have other nations, This is due 
very largely tothe fact that Congress believes that the country 
demands cheese-paring in making expenditures, when it simply 
demands that there shall not be jobbery. The time has come for 
the United States to have a Na No nation on the face of the 
earth is so abundantly able to build one as the United States, and 
there is no longer any excuse for further delay. 


TONNAGE OUTPUT IN 1883. 


Tue following table, compiled from published returns of the 
tonnage produced in the various shipbuilding ports throughout 
the kingdom, shows the relative position taken by each port as 
regards the number of vessels and the total tonnage turned out 
during the past year. The Thames is the only district for which 
returns have not been obtained ; but, as is well known, in this 
once important shipbuilding centre the work now accomplished 
is singularly small. 


a 
| Tons. Tons. 
> | 
1. The Clyde .. ..| 326 | 417,881] 13. Whitby .. .8 13,662 
2. The Tyne .. ..| 159 | 216,573] 14. Aberdeen ..| 16 | 11,628 
3. The Wear .. ..| 126 | 212,318] 15. Whitehaven .. 6 | 9,262 
4. The Tees .. ..| 44 81,795 16. Kirkcaldy 7 8,983 
5. West Hartlepool.| 39 67,065] 17. Blyth .. . 5 5,869 
6. The Mersey ..| — 44,212] 18. Grangemouth.) 6 4,644 
7. Belfast oh tea 41,111} 19. Chepstow 5 4,422 
8. Southampton ..| 16 34,331 | 20. Workington .. 4 4,220 
9, Dundee .. ..| 20 24,386 | 21. Newport a | 850 
19,542 | 22. Rye .. 828 
Barrow .. ..| 1 16,937 23. 64 
16,251 
Total.. ..| 882 | 1,256,829 


The table subjoined gives the firms throughout all the districts 
whose total output for the year amounts to over 20,000 tons, 
arranged in the order of their totals. The Clyde furnishes five 
of these firms ; the Tyne, the Wear, and the Tees, three firms 
each ; the Hartlepools, two firms ; Belfast, one firm, and South- 
ampton one firm. The last column supplies the means of 
roughly gauging the character of the vessels turned out: thus, 
while the Tyne can boast of possessing the firms which top the 
list as regards quantitative output, the Clyde, on the other- 
hand, shows by far the highest average tonnage of individual 
vessels, 


| 

Firms. District. 
y 
| 
. PalmerandCo, .. .. ..| Tyne:. .. a 61,113 | 36 | 1700 
John ElderandCo. .. ..| Clyde .. .. 40,115| 13 08 
Wm. Gray and Co.. .. Hartlepool -| 37,597 | 21 | 1790 


Oswald, Mordaunt, and Co..| Southampton. 4 
Raylton Dixon and Co. 
Harland and Wolff -. «| Belfast 
Russel and Co. 
Joseph L. Thomson and Sons.| Wear. . 


"| go7i4 | 13 | 2363 
"| 30,610 | 28 | 1093 
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10. R. Napierand Sons .. .. Clyde 7 5 

1l. Armstrong, Mitchell, and Co. Tyne.. 23,584 | 17 1387 
12. A. Stephen and Sons .. .. Clyde 23,020} 11 | 2003 
13. JamesLaing .. .. .. .. Wear.. .. ..| 22,877 9 | 2642 


14. M. Pearse and Co... .. .. Tees... .. 22,671 2520 
15. Wm. Denny and Brothers .. Clyde .. | 

16, Richardson, Duck, and Co..| Tees... ..| 21,413 | 12 | 1784 
17. Edward Withy and Co.. . 
18. C.S.Swanand Hunter .. Tyne.. .. 20,080) 15 | 1340 


THE IRON, COAL, AND. GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE gatherings upon Change in Wolverhampton yesterday and 
this—Thursday—afternoon in Birmingham resulted in a good 
number of contracts being closed concerning which negotiations 
were opened at the quarterly meeting last week. It cannot be 
reported, however, that the new business which, upon the whole, 
has as yet come out since the quarterly meetings has been of satis- 
factory extent. 

The mills and forges are engaged mostly upon contracts which 
were accepted during December, and even specifications for the 
completion of these orders are difficult to get hold of. Ina week 
or two’s time we shall probably see an improvement. Such at 
least was the hope expressed upon Change to-day by several of our 
leading ironmasters. 

The best sheet makers and tin-plate makers again reported an 
excellent demand, and these people are pressed for deliveries. 
The chief call is from merchants for export. Working up sheets— 
singles—were mostly quoted at from £10 to £11 per ton, and stamping 
sheets—doubles—£13. Messrs. John Knight and Co., of the Cook- 
ley Ironworks, quoted their cold rolled close annealed doubles for 
working up purposes at £12, stamping sheets £14, and charcoal 
sheets—singles—£20. Tin-plate orders now under execution the 
firm have booked at 24s. per box for I.C. charcoals, and 6s. crosses, 
and 20s. cokes, and 5s. crosses. Messrs. Knight report that they 
have good orders for black sheets of steel, into the manufacture of 
which they have lately entered with considerable vigour, and that 
the demand for such sheets is steadily growing. The ‘“‘ Woodford” 
brand of black sheets were quoted £9 for 20 g.; £10 10s. for 21 to 
24 g.; £12 for 25 and 26g.; and £12 10s. for 28g. ‘‘ Woodford” 
crown, close annealed, were £11 for 20 g.; £12 10s. for 21 to 24 g.; 
£14 for 25 and 26 g.; and £14 10s. for 28 g. Siemens-Martin steel 
sheets were £13, £14 10s., £16, and £16 10s., according to gauge; 
and charcoal, £16, £17s. 10s., £19, and £19 10s., according to 
gauge, all delivered at outports. : 

The marked iron houses do not report much business this after- 
noon in best bars. Still, the representatives of the Earl of Dudley 
announced that more orders were arriving at his lordship’s cele- 
brated Round Oak Works. Firms whose nominal list rate is 
£7 10s. are now plentifully offering at £7 bars which are scarcely at 
all inferior to the £7 10s. bar, but which they do not mark with 
their best brand. This has to be done if orders are to be got. 
Messrs. W. Barrows and Sons are now almost the only house who 
strictly adhere to the £7 10s. quotation. Even these best firms, 
too, Messrs. Barrows excepted, are now, in order to get custom, 
freely making bars which they quote at £6 10s., and, indeed, £6 5s. 
per ton. It was in such bars as these that most business was done 
poy —— Common bars ranged down to £6, and occasionally 

5 17s. 6d. 

Hoops for export were to-day £6 7s. 6d. and upwards, and strips 
£6 5s. and £6 2s. 6d. 

The pig market was strengthened by the advances in Scotch and 
North of England pigs. The effect was most seen upon Derbyshire. 
yng =e and such like qualities. Derbyshires were priced at 
46s., and Northamptons 43s. to 45s. For the Wellingborough brand 
47s. 6d. was demanded. Thorncliffe pigs were strong at 56s., and 
offers at 3d. per ton less were refused. Cleveland foundry pigs 
were quoted 49s. delivered hereabouts, but without business, since 
the consumption in this district is very small. 

South Staffordshire part-mines were 47s. 6d. to 45s., and common 

42s. 6d. to 38s. I hear of one North Staffordshire pig firm having 
just booked contracts for 30,000 tons at about 43s. 6d. to 44s. per 
ton. North Lonsdale hematites sold in good parcels at 57s. 6d. 
delivered, and Tredegar hematites were 59s. at stations. 
age am were without change upon last week. 
It will be remembered that at a meeting of sheet makers and 
other ironmasters held a little while ago in Birmingham, it was 
decided that the old Birmingham wire gauge should be the gauge 
of the future. No attempt has, however, yet been made to define 
what this gauge really is. It is almost impossible to find two works 
to agree as to the size or weight per foot of the B.W.G., and some 
of the ironmasters are now suggesting that it would be well if some 
definite agreement could be come to. 

There isa likelihood that the question will be again considered at 


the annual ting of the Ir ters’ Association, which comes 
off at the end of ‘this, or early next, month. At that meeting it 
will be probably suggested that the gauge known as Hatton’s 
gauge should be made the standard. This was the gal which a 
while ago the Association submitted to Mr. Chamberlain as the 
basis for a possible Imperial flat metal standard. 

The bridge, girder, and iron roofing works keep active, some good 
orders having of late come in from Canada, New Zealand, and 
different parts of Australia. Contracts for several extensive iron 
roofs for the Government of New South Wales are in the market. 
and a strong hope is entertained in certain quarters that they will 
be placed in the district. 

The new Railway Clearing House freight book confirms the 
announcement that undamageable iron wire conveyed at owners’ 
risk from Birmingham to London is reduced in freight from 
19s, 2d. to 15s. per ton. But the consignments must be at least 
two tons, and not packed in cases or casks. In some instances the 
old freights have ben charged since January Ist, but this is an 
inadvertence. 

This—Thursday—afternoon in Birmingham a large and influ- 
ential meeting of merchants, i ters, coal ters, hardware 
manufacturers, and others, was held to consider the railway rates’ 
question. Mr. Alfred Hickman presided and proposed the forma- 
tion of a Railway Freighters’ Association as suggested at the 
Wolverhampton meeting a fortnight ago, with an entrance fee and 
annual subscription. Mr. C,. F. Clark, Wolverhampton, 1, 
and it was carried. A committee of fourteen was appointed to 
direct operations. 

The arrival of mails from Australia, which are expected almost 
daily, is awaited with eager interest. Judging from recent tele- 
grams and from inquiries, the orders landed will, it is believed, be 
of considerable value. The galvanised sheet manufacturers are 
especially waiting for them, as indicative of the probable condition 
of the Australian demand throughout the spring. 

The South African demand for hardwares shows a little improve- 
ment in some branches. South American orders are distributed 
irregularly, but some of her markets look healthier than for 
months past. India is buying steadily of light hardwares and 
plantation tools, and China too is ordering, Tanks are going 
to the West Indian sugar factories. 

A general meeting of the shareholders of the National Arms and 
Ammunition Company, Limited, was held in Birmingham on 
Tuesday. The report of the liquidators stated that important 
parts of the business had been satisfactorily disposed of, that the 
plant and machinery had been kept in perfect order, and that 
negotiations for its sale were in progress with the British and other 
Governments, from which good results were anticipated. 

The display by the promoters of the Compressed Air Motor 
Power Company for Birmingham, at the annual conversazione this 
week of the Birmingham and Midland Institute, and to which I 
made reference in last report, has been very successful. The com- 
pressed air was supplied through 2in. iron Bn from air compres- 
sors worked by a steam engine in a shed outside the Institute 
buildings. The power was used to drive a steam hammer, small 
horizontal and vertical steam engines, a rock drill, and a direct- 
acting pump. An automatic shut-off valve was exhibited, showing 
how the air could be prevented escaping from the entire mains in 
the event of a local breakage, and also a working model of Shone’s 
pneumatic sewage ejector. 

Other attractive features at the conrersazione were Prof. Osborne 
Reynolds’s kinetic engine, illustrating the loss of transmission of 

wer by steam, due to molecular motion in the current of steam 
itself; an apparatus for showing the effect of atmospheric impact 
following an explosion; and some well-made models showing the 
various improvements which from time to time have been made in 
the construction of boil:r flues. There were models of the plain 
tube, capable, when made 2ft. 9in. in diameter from gin. metal, of 
resisting a collapsing strain of no more than 1301b, per square 
inch ; of the T-iron or solid rolled hoop flues which would resist 
3001b.; and of the corrugated flues patented withln the past two 
years, which will withstand a compressive strain of more than 
10001b. to the square inch. But a ae model ‘of a complete 
pry ramen boiler with the corrugated flues was the principal exhibit 
of the group. 

In addition to all these there were the other comseental and 
illustrative machines which I stated last week would be exhibited ; 
and also the British inductive electrical machine of Messrs. Dale, 
London, for illustrating the generation of electricity by induction, 
which was shown by Mr. Stansbie. 

The Hon. J. R. Lowell, the United States Minister in London, 
has this week been elected president for the ensuing year of the 
Birmingham and Midland Institute, which is the largest institution 
of its kind in the United Kingdom, Mr. Lowell succeeds such 
eminent men as Sir William Siemens, Mr. Froude, and Sir William 
Thomson, who have been the respective presidents for the past 
three years. 

A fatal boiler explosion occurred on Saturday at the works of 
Messrs. Thomas Bolton and Sons, metal rollers, Birmingham. The 
front of the boiler was blown out, and the escape of water and 
steam filling the boiler shed enveloped the fireman, who was 
so severely scalded that he died on Sunday. 

At the annual meeting of the Birmingham, Tame, and Rea 
District Drainage Board on Tuesday, it was reported that the 
works necessary for the preparation of the newfarm lands for the 
reception of sewage, aa Gees required for carrying on the work of 
the farm, were being rapidly and successfully carried on. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business in both the iron and coal trades of this 
district continues very quiet, and where orders have to be secured 
lower prices have to be taken. One or two of the district makers 
of pig iron are holding out for the full rates quoted at the close of 
last year; but there has been a pretty general giving way of 6d. to 
1s, per ton, and in finished iron good local and North Staffordshire 
bars are to be bought at 2s. 6d. per ton under the — still quoted 
by one or two of the leading makers. There is a disposition to buy 
long forward at the minimum prices that a few sellers are taking, 
which is some indication of a belief that the market has got to the 
bottom; and although North-country iron has scarcely been a com- 
petitive brand here, that the blowing out of furnaces at Middles 
sen will materially influence this market—it may have a steady- 
ing effect, and will certainly remove the competition which was 
being threatened on the part of North-country makers. 

There was only a very slow business doing at the Manchester iron 
market on Tuesday, and lower prices were being quoted in some 
cases. For Lancashire pig iron quotations were reduced to 44s. for 
—_ and 45s. for foundry less 24 delivered = to Manchester, 
without, however, bringing forward buyers. For district ‘brands 
inquiries were reported at about 1s, per ton under the full quoted 
rates; and there were sellers of Lincolnshire on this basis, although 
others were not disposed to give way more than 6d. per ton. A 
few sales of Lincolnshire were reported, but where business was 
done it was on the basis of 43s. 10d. for forge and 44s. 10d. for 
foundry less 2} delivered here. For Derbyshire brands quotations 
nominally are 47s. to 48s. less 2} delivered. In Middlesbrough iron 
the business doing is of no weight; but a few lots have been sold 
during the week at about 45s. net cash for g.m.b. delivered equal 
to Manchester. 

Small sales of hematites are reported at about 56s. less 24, for 
good foundry brands delivered into the Manchester district. 

In the manufactured iron trade there is little or no business pr | 
done at makers’ list prices. One or two of the leading makers sti 
hold out for £6 2s, 6d. for bars delivered into this district, but good 
brands are to be bought without difficulty. Hoops average 
£6 7s. 6d. to £6 10s., and sheets £7 5s. to £7 10s. per ton. One or 
two tolerably large lots of bars have been sold at £6, but beyond 
this there has not been much done. 


Further reports I have received with regard to the condition 
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the engineering trades confirm pretty much what I wrote last 
week. The last month’s reports from the various branches 
connected with the engineering trades’ union societies are not a 
very reliable index as to the actual condition of employment, as a 
many men on the books have been suspended i ti 
with the recent holidays, which in some cases, owing to slackness 
of trade, have been of more than usual duration. In the Liverpool 
district some works were closed for a fortnight, and in several other 
important centres for fully a week. Apart, however, from 
exceptional causes the general tendency of the reports is not 
encouraging as indicating a continuance of the activity which 
characterised last year. From sources representing both the 
employers and the men reports show unmistakeably that work in 
many departments is falling off. There are, however, exceptions: 
locomotive builders in some cases have work in hand which will 
keep them going more than over the present year, and 
80 Par as special tool makers are concerned, except that extra 
night shifts are being discontinued, they also have in most 
cases still plenty of orders to keep them oe employed. 
Heavy tools for marine work are, however, in less demand, 
and there is less of the large class of engineering work 
giving out, stationary engine builders are only moderately employed, 
and the cotton machine mares | trade is quiet. The branch reports 
received by the Amalgamated Society of Engineers show, apart 
from the holiday stoppages, a general slackening off in the demand 
for men, with about 3 per cent. of the members returned for the 
past month as in receipt of out-of-work support. The reports re- 
ceived by the Steam Engine Makers’ Society continue satisfactory 
as to the condition of employment, and show that a fair demand 
for men is maintained in the above branch of work, with the result 
that the Society has at present very few of its members drawing 
out-of-work support. ith the exception of Bolton, work gene- 
rally is returned fairly good in the principal Lancashire centres of 


industry. 

Mr. Thos. Ashbury, C.E., who has been re-elected president of 
the Manchester Association of Employers and Foremen, delivered 
an interesting address to the members at their meeting on Satur- 
day, on the occasion of his entering upon his second year of office. 
Referring to the position of the society, the president said they 
entered > og the new year under most encouraging circumstances. 
During the past year they had enrolled forty-three new mem- 
bers; their finances were flourishing, their library increasing, 
and arrangements had been completed for holding their meetings 
in a most suitable room in a very appropriate building—the Man- 
chester Technical School. The roa goa of the past year augured 
well for an interesting and successful year to come. Proceeding 
with his address, the ident observed that on the occasion of 
his election twelve months ago, he had endeavoured to direct their 
attention to the hard and stubborn fact that the world owed, more 
than it had ever acknowledged, an immense debt of titude to 
the engineer for the important part he had taken in all that con- 
cerned the world’s progress, civilisation, and develoy t. He 
would now turn their thoughts backwards to ages past, and glance 
at pa ew eg former days. When they came to note some of 
the work of the engineer in ancient days, they would find that with 
the aid of manual labour and the simple mechanical contrivance at 
his command, the ancient engineer did almost all that was possible 
with or in earth, stone, or wood, and his work stood comparison 
with some of the best of modern times. When they considered 
the magnificent engineering works of ancient times, the creation of 
ages they called barbarous, in countries which were, by comparison 
with the notions of the present day, sparsely populated, and sub- 
ject to war, pesti'ence, and famine, or the ruinous consequences 
of frequent organic political changes, without accummulated 
capital or the ready means of exchanging products, to say 
nothing of the absence of facilities for that rapid  inter- 
communication of discovery and of thought which had had 
so marvellous and beneficial an infl of late years on every 
department of art, science, and literature, they could not but be 
astonished—not at the magnitude of their own works—but that 
with all the immense advantages we now possessed, they should 
have been enjoyed only so recently, and should up to these latter 
days have been turned to so little profit. Let them look at the 
position of their own country only so recently as one hundred years 
ago, when land could hardly be called a manufacturing country 
at all, when their cotton, woollen, flax, machine, and other manu- 
factures were only struggling into birth, when they could not keep 
water out of their coal pits, could not build a steam engine fit to 
be seen, when they had no harbours or docks, no ships fit to go to 
sea, and no literature a of their nation; when their main 
roads had ruts 4ft. deep, and the mail coach had just begun to 
run ; when they had no steamboats, no railway, and no telegraphy, 
and every one could see the great contrast between the material 
conditions of to-day. During the last century or thereabouts the 
merely material, physical, and mechanical change in human life 
was greater than occurred in the thousand, nay, even the two 
thousand years that had preceded. In England this material 
change had been more rapid than in any other country, and was 
beyond parallel in modern history. Yet the question had been 
asked, “ In our day, with a thousand times the resources of any 
that preceded it, do we use them to a thousand times better pur- 
pose?” and this was a question which it would be well if they would 
ponder. I may add that arrangements have been made for holding 
the annual dinner of the Association at the’ Grand Hotel, on 
hee 9th, and that Mr. Daniel Adamson has consented to take 

e chair. 

In the coal trade business is very dull, and it is exceptional 
where the pits have resumed work after the holidays on full time, 
many of them not running more than three to four days a week. 

classes of round coal move off slowly, and although there is a 
fair demand for engine fuel, a good deal of this class of fuel is in 
some districts being thrown upon the market by the strike in the 
cotton trade. The quoted prices at the pit mouth, are without 

-change and average 10s. to 10s. 6d. for best coal, 8s. to.8s. 6d. for 
seconds, 6s. to 7s. for common, 4s. 6d. to 5s. for burgy, and’3s. 6d. 
to 4s, for slack. There is however, a great deal of underselling, 
— is giving a downward tendency to the market. 

hi 


or t has been only very poor, and sales” 


have been pushed at low prices, Lancashire steam coal delivered 
at the high-level, Liverpool, or the Garston Docks being readily 
obtainable at 8s. per ton. : 

At the meeting of the committee of the Manchester Coal 
Exchange, held on Tuesday, the secretary presented the financial 
statement for the year 1883, which showed that the income hsd 
amounted to £212, and the expenditure to £176, leaving a surplus 
of £36, which, added to the balance carried over from the previous 
year, leaves a balance in the hands of the committee of £135. The 
—- ting of the bers is to be held on the 5th February 
next, 

Barrow,—The position of the hematite pig iron trade of this dis- 
trict is still.in a low and unsettled condition.. The expec 
revival with the new year has not taken place ; but the trade is, if 
rere in a still quieter poeticn than in the closing months of 

883. No improvement is looked for, and any that does take placé 
will come as a pirasent surprise, The orders which have come to 
hand during the past week are both few and inconsiderable. The 
weight of exports is decreasing. There seems to be a pretty general 
movement existing in this district for further reducing the output, 
and local furnaces have lately been blown out and damped down, 
The stocks of metal now warehoused at makers are very heavy, and 
they have not been reduced to any extent since the output has been 
lessened. Prices are ruinously low, but it is impossible to increase 
them, and makers at pat are receiving next to no profit. Sales of 
No. 1 Bessemer have been made for prompt delivery at 46s?6d. per ton 
net, which is a little lower than last week, No. 2 at 46s., and No. 3 
at 45s. 6d. per ton. The steel trade is in a very low condition, such 
as has not been a xy for some time past. Few contracts are 
coming to hand. e demand for rails has fallen off considerably 
the last month or so. Indeed, such is the condition of the trade 
that many of the works have been closed, throwing the whole of 


the men employed out of work. ‘In other places the men have 
received notice of 10 per cent., and in some instances 15 per cent., 
on their already small wages, which happily they have seen fit to 
accept. Shipbuilders are not busily employed, and few inquiries 
are coming to hand. The minor departments of the iron and steel 
trades are on the whole but indifferently employed. Iron ore is in 
quiet demand at last week’s quotations. Large banks of ore have 
accumulated at the mines during the depression in the trade. 
Coal and coke steady, with easier prices. Shipping quiet. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Since the coalowners declined to receive a deputation of the 
colliers to discuss the question of a 10 per cent. advance the matter 
seems to have dnaipat, The languor in trade and the continued 
mild weather, coupled with the immense accumulations of stock 
before the strike, all combine to keep the demand very low, and 
the tendency is still downward. The Mount Osborne collieries in 
the Barnsley district have been closed for the present. This will 
throw some eight hundred hands out of employment. Generally 
the time worked is not more than four days a week, and 
the lessened output is quite’ sufficient to meet the call 
from all markets. Under these circumstances, any agitation 
to secure an advance of wages seems to have little chance of suc- 
cess. Mr. A. M. Chambers--Messrs. Newton, Chambers, and Co., 
Limited, Thorncliffe—has repeatedly shown that the wages of 
miners in South Yorkshire average from 6s. to 7s. per day; and 
when the miners by the use of figures show a less amount, the 
result is arrived at by including the trammers, whose wages are 
paid by the miners, and who are generally youths under twenty 
years of age, earning, of course, much less money than the miners 
themselves. The coalowners consider that for eight hours’ labour 
a collier who earns 6s. to 7s. a day is not inadequately paid in the 
present condition of the coal and iron trade. When business 
revives and prices rise, coalowners will be quite willing to let the 
miners share in the advantage; but any increase in the cost of 
coal-getting now would simply retard piss ee | in these parts, and 
add to the enormous losses already sustained by the coalowners. 
Such is the view of affairs taken by those who are in a position to 
collie: yp themselves. 

The most hopeful sign at present is the readiness of the Union 
leaders to consider a system of regulating wages. This is what the 
employers have been aiming at for years, urging upon the men the 
adoption of a sliding scale. If an arrangement had been come to 
in years past, many th of ds would have been saved 
and much misery and loss avoided. The proposal submitted by the 
men starts with the condition that 10 per cent. upon the present 
wages must be given, and this makes it inadmissable for the masters 
to entertain. It is probable, however, that some scheme may be 
devised by which the serious and abrupt—not to say brutal— 
method of “‘ striking” may become a thing of the past. 

It is stated in steel rail circles that efforts are being made, chiefly 
by the South Wales manufacturers, to secure common action so as 
to prevent the ruinous competition in rails. Private meetings are 
believed to have been held in London with the view of having the 
output restricted, to be followed up by an advance in prices. The 
promoters of the movement mean to try and induce the whole of 
the English rail makers to join them in the movement, as well as to 
solicit the co-operation of German competitors. 

A “hitch,” assuming the proportions of a short-lived strike, 
occurred among the puddlers paeoes at the Cyclops Works— 
Messrs. Charles Cammell and Co., Limited. It is the practice of 
the firm to keep a week’s wages in hand.. At Christmas the men 
had a fortnight’s holiday, and on Saturday expected to have a 
“draw,” according to the custom at several of the large firms. 
The manager in the department declined to depart from the firm’s 
custom, and the puddlers, being unable to pay their under hands, 
at once decla: they would not continue working. Some 300 
hands were affected, but the “‘ strike” was terminated after three 
days, the firm agreeing to let the men draw a portion of their 
earnings. : 

The facts brought out by the Board of Trade returns for last 
year are not very comforting to local manufacturers, and fully bear 
outthe given in my review of the year which you recent, 
pong n steel rails alone the falling off, as com wit 

882, is £444,040. A value of £450,000 was sent from this district 
to the United States—chiefly by Messrs. Charles Cammell and Co. 
—in that year, while in 1883 the quantity exported to that market 
did not quite reach one-third of that t. The i ing 
markets are Sweden and Norway, Spain, Chili, British East 
Indies and Australasia ; decreases are shown by Germany, Italy, 
Brazil, British North America, and United States. To the latter 
market a value of £1,151,245 was sent in 1882, and £1,332,822 in 
1881, while last year it fell off to £389,121. This is simply 
deplorable. In hardware and cutlery—why do not the Board of 
Trade show the two separately?—only three markets show an 
increase during December—Holland, France, and Germany. On 
the twelve months the only market which shows any improvement 
is British East Indies, where the value for last year has been 
£349,081, as against £311,829 in 1882. Unwrought steel has fallen 
off to all markets during the year. South Africa shows a drop 
from £196,408 to £96,148. I hear, however, that there are signs 
of a change for the better in that direction. One or two of our 
local firms have obtained orders recently, and it is believed that the 
effects of the disastrous diamond speculations have pretty well 
exhausted themselves. 

In pig iron Germany and Belgium slow a slight improvement, 
and Russia has doubled her export of pig during December, but 
that country shows a great fall on the year, while the United 
States has decreased from £1,660,837 to £969,925. : 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended, and more animated than it has been for a 


-long time. The change has been brought about by the announce- 


ment that the Cleveland ironmasters have unanimously decided to 
restrict the output of their furnaces. It is understood that twenty 
will be blown out almost immediately. A committee has been 
appointed to decide which furnaces are to be stopped, and their 
arrangements will be made known in the course of a few days. 
Meanwhile consumers are very anxious to place orders, and mer- 
chants are buying freely to cover previous sales. Prices have 
advanced and still are advancing. On Tuesday 9d. to 1s. a ton was 
paid over and above what a og a week since. No. 3 g.m.b. could 
not be had at less than 36s. 6d. per ton for prompt delivery, and 
37s. for forward. Grey forge iron was obtainable at 34s. 6d. per 
ton 


Warrants are not offered for sale at any price. 

The stock of pig iron in Messrs. Connal’s store at Middlesbrough 
remains the same as at the beginning of the month, the quantity 
being 62,060 tons. At Glasgow they hold 587,589 tons. 

Shipments from the Tees are, so far, fairly good, amounting as 
they do to 29,690 tons, upto and including Monday last. 

Inquiries for manufactured iron are more numerous, and prices 
are somewhat firmer. The quotations on Tuesday were as follows: 
Ship plates, £5 15s. per ton; angles for shipbuilding, £5 5s. to 
£5 10s.; and common ey £5 7s. 6d. to £5 12s. 6d. free on trucks 
at makers’ works, cash 10th less 2} percent. Dr. Spence Watson’s 
award as to the es of ironworkers has not yet been received. 

The strike at the Bowesfield Ironworks and the. lock-out at 
Messrs. Bolckow, Vaughan, and Co.’s Eston Steel Works still con- 
tinues, and there seems to be little prospect of an early settlement in 
either case. The Bowesfield men have received some slight relief 
from their fellow ironworkers in the district. The Eston men are 
sending .out-an appeal for help. The Iron.and Steel Workers’ 
National Association are assisting those who belong to the Union, 


The value of the exports from Middlesbrough last year, —— 
a = coke, amounted to £2,341,860, as compared with £2,047,81 
in 4 

According to the accountants’ certificate, under the Cumberland 
coal trade sliding scale, the average net selling price of coal for the 
quarter ending December 31st was 5s. 7°76d. per ton. 

At a council meeting of the Durham Colliery Mechanics’ Associa- 
tion, held at Durham on the 14th inst., the following resolutions 
were unanimously agreed to:—‘‘ That we accept no sliding scale 
unless fixed on a higher basis of wages than the preceding one ;” 
and the following :—‘‘ That we abide by the claims already made 
upon the owners,” 

A meeting of the Cleveland Mineowners’ Association was held at 
Middlesbrough on Saturday last, when a deputation from the 
Miners’ Association was in attendance. The wages question and 
the sliding scale were fully discussed, but nothing definite was 
settled. Another meeting will be held on the 22nd, when the 
men’s representatives will be in a position to say whether the old 
scale is to be renewed or not. If not, the masters will give notice 
for a reduction of wages. The blast furnace men are not willing 
to accept the old scale, but ask to be paid the present rate of wages 
until a new scale can be agreed upon. 

The Middlesbrough Corporation intend to petition against the 
North-Eastern Railway Company’s Bill for the purchase of the 
Middlesbrough Owners’ Railway, unless that company agrees to 
insert certain clauses in the Bill which they desire to add. 

The Witton Park Ironworks, belonging to Messrs. Bolckow, 
Vaughan, and Co., were idle last week, and are expected to be the 
same next week. Lack of orders at remunerative prices is said to 
be the cause. 

The Wear Rolling Mills Company gave some time since all the 
workmen notice to leave, except a few required to effect certain 
repairs. The period of these notices having expired the men are 
out of employment. Nevertheless they remain in the neighbour- 
hood, as it is not easy to find work elsewhere. 

Touching the Bowesfield dispute it is stated that Mr. Trow, 
Operative Secretary, has intimated to Cox and his two comrades, 
the discharge of whom with proper notice was the casus belli, that 
any grievances of theirs or others will be considered by the Stand- 
ing Committee when the rest of the men return to their work ; but 
until they do no investigation will be entered upon. No further 
meeting of the Associated Manufacturers has taken place, as 
the ordinary rules of the Association fully provide for such 
emergencies. It is quite certain that the Bowesfield Company 
is being suppoi by its fellow members, and that 
it will remain idle until the men are prepared to allow 
it to discharge any employé whose services it may cease to 
require, after legal notice, and without rendering reasons. The 
money collected the Strike Committee on Saturday last 
amounted to about £70. This was divided among about 400 iron- 
workers, yielding an average of 3s. 6d. each. On such narrow 
means they are not likely to persist much longer in the unreason- 
able course they have adopted. The Strike Committee has refused 
to allow anything to the mechanics incidentally thrown out, a 
policy which has caused great indignation among the latter. 

It is announced that Messrs. Dorman, Long, and Co., of Middla 
brough, are about to put down the necessary machinery for manu 
facturing builders’ joists in iron and steel on an extensive scale. 


NOTES FROM SCOTLAND. 
(From_our own .Correspondent.) 

THERE has been a notable advance in the prices of warrants this 
week in consequence of the negotiations that have been proceeding 
at Middlesbrough for the curtailment of pig iron production. Last 
week the quotations were down to 42s. 64d., the lowest figure 
touched for several years; and although the rise which has since 
taken place is considerable, there is no assurance that it will be per- 
manent. The past week’s shipments of Scotch pig iron were about 
900 tons larger than in the preceding week, and the trade is again 
fairly in its usual condition, and there have been a number of 
transactions this week on the part of consumers, but the greater 
pr of the business has been of a speculative nature. ‘‘ Bears” 

ve been covering over-sales, and there has also been some selling 
for holders who are tired of their operations on "Change. The 
stock of pig iron in Messrs. Connal and Co.’s Glasgow warrant 
stores has increased by about 1300 tons in the course of the week. 

The warrant market was strong on Friday, with a good business 
from 43s. 14d. to 43s. 64d. per ton for cash. On Monday forenoen 
transactions occurred at 43s. 10d. to 43s. 7d. and 43s. 9d. cash, the 
quotations in the afternoon being 43s. 8}d. to 43s. 7d. cash, and 
43s. 104d. to 43s. 9d. one month. Business took place on Tuesday 
at 43s. 7d. to 43s. 9d. cash, and 43s. 74d. to 43s. 10}d. one month. 
Business was done on Wednesday at 44s. to 43s. 7d. cash, but 
to-day—Thursday—the tone of the market was mr stronger, 
er at 43s. 6d. to 43s. 104d. cash, and 44s. 0}d. one 
month. 

In makers’ iron there has been a decided improvement, the 
prices now being as follows :—Gartsherrie, f.o.b., at Glasgow, per 
ton, No. 1, 52s. 6d.; No. 3, 50s.; Coltness, 57s. and 51s. 6d.; 
Langloan, 55s. and 51s.; Summerlee 53s. and 49s.; Calder, 54s. 6d. 
and 48s.; Carnbroe, 52s. and 48s.; Clyde, 47s. 6d. and 45s. 6d.; 
Monkland, 45s. and 48s.; r, 44s. and 42s. 6d.; Govan, at 
Broomielaw, 45s. and 43s.; Shotts, at Leith, 54s. and 52s.; 
Carron, at Grangemouth, 49s. and 47s. 6d.; Kinneil, at Bo’ness, 
46s. and 45s.; Glengarnock, at Ardrossan, 52s. and 45s. 6d.; 
Eglinton, 46s. and 43s. 6d.; Dalmellington, 48s. 6d. and 46s. 6d.- 

The arrivals of Cleveland pig iron at Grangemouth in the past 
week amounted to 4845 tons, being 2483 tons less than in the cor- 
responding week last year. 

Upwards of 7000 tons of foreign iron ore were imported into the 
Clyde in the course of the past week. 

The strike of steel workers in the west of Scotland has been of 
longer duration than was anticipated. Towards the close of last 
week the men requested their employers to submit the question of 
the reduction of wages to arbitration. After two days’ delay, during 
which, no doubt, the matter was carefully considered, the employers, 
through Mr. Riley, manager to the Steel Company of Scotland, 
replied that, although anxious to arrive at an amicable settlement, 
they could not accede to the men’s proposals, as they fail to see 
what grounds there are for arbitration in the matter. This com- 
munication having been submitted to a meeting of the men, they 
agreed, with but one dissenting voice, to continue the strike. 
= not believed, however, t+ the dispute would last much 
longer. 

The impression left in b circles by the iron trade meetings 
of last week is decidedly unfavourable. In the manufactured iron 
department the outlook—particularly in the matter of prices—is 
not encouraging. The iron and steel manufactures despatched 
from Glasgow in the past week are valued at about £80,000, these 
being exclusive of innumerable small articles of ironmongery, &c., 
sent away-in parcels. 

There is decidedly less animation in the coal trade, arising from 
various causes, among which are the strike in the steel trade, 
noticed above, which has greatly reduced the inquiry for furnace 
coal. Most other branches of the business are quiet, and the 
firmer quotations are only in some cases nominally maintained. 
The shipping department of the trade has been ee 
quiet, owing to the cargoes sent off from Glasgow in the past w 
having been 1200 tons for Dantzic, 700 tons for Lisbon, and 800 tons 
for Bordeaux. At Grangemouth the export of coal in the past 
week has been small, only 1661 tons while business has also been 
comparatively quiet at Leith. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE country is literally overrun with engineers, surveyors, and 
tors, and in all my experience I have never seen a period 
of greater activity in connection with coal and railway enterprise. 
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The Roath sidings form as good an 4 ner 
of railway work as I have seen. Ten lines of 
rails extending for a-quarter of a mile and covered 
with coal traffic form an unusual le, and 
these oy wary J of the four lines of rails 


which are devoted to incessant action, 
, and coal, Already this Roath siding ~ 
e good work, and we do not hear of so much 
congestion at docks. The rails are best steel from 
Browns, Sheffield. 

The early signs of semi-stagnation throughout 
the district are to be seen at the iron and steel 
works, from which business, strangely enough, 
seems at present to retreat. Prices are low 
enough to tempt, and quality is unmistakeable. 
In the old days, when iron rails had the market 
to themselves, it was easy enough to get grada- 
tions of goodness, but steel is uniformly good. 
Last week I heard of a trial of valle for the Mid- 
land Railway, and with surprising results, in con- 
firmation of this view. 

There seems, pore some difficulty in Wal 
in getting special kinds of steel, crucible steel — 
the like, ~ = works to remedy this are in 

romising wire works near 

erthyr te hong of late doomed to partial idle- 

ness on this account, makers in the vicinity not 
turning out the required sort of billets. : 

The great engineering task before the 
tion of Cardiff for the supply of the town and 
district with water coh ge the Breconshire Valley 
is now fully Pe yw It will cost over 
+300,000 and take to accom; but 
there is really no ractical limit to the suj 
of pure water which will be obtained. 
come from off the old red sandstone ‘aoa six 
miles from Merthyr, and fully thirty from Cardiff. 
The Breconshire authorities are taking a lively 
interest in the scheme, as it will affect several 
bridges and roads, and the Merthyr Railway and 
parochial authorities are also moving. 

The a of coal from the house and steam 
districts last week was very large, and the whole 
of the tug from Newport around to Llanelly 
were as busy as at any goer high-pressure 


time. Prices are eviden' up, and for 
ial conditions and quota- 

tions no longer hold inany degree. In fact things 

are to this that for the 


At Newport last week prices had a distinct 
upward character, and there and at Swansea and 
an! the vitality of the trade was very pro- 


I have heard of several new takings in the 
Rhondda Valley and fresh combinations. In a 
little time there will be another and a bolder 
effort to solve the question of good workable 
seams on the east of the Taff, at Pontypridd, but 
so far it is remarkable that no effort i. made to 
take to the sinking of Mr. Williams’ Penygraig, 
who proved the coal on the east, but was obliged 
at the time to abandon it. 


The foundations of the viaduct at Quakers 
Yard are now secured, and the success of this 
branch of the Great Western Railway is in 
marked contrast to the misfortunes that have 
befallen the other. 

~ ay colliery dispute at Caerphilly remains un- 

The anthracite colliers have joined the Slidi 
Scale Association. 

I am glad to report a more peaceable condition 
amongst the Taff Vale Railway men. The 
management has perservered in its course of rigid | °©°- 
impartiality and yar yo throughout all the 
epoch of bluster and » and now the men 
who voted for striking are on forward with 
their acknowledgment. 

It is stated that the last Cardiff scheme, the 
Windsor Dock and Slipway share list, is closed. 


THE REDUCTION IN THE IRON TRADE.—The 
ironworkers at Maryport, at a meeting held on 
Saturday last, after hearing the report of a depu- 
tation who had visited the ironworkers at Work- 
ington, and in which they stated that the latter 
men considered that the 10 per cent. reduction was 
too much, and that with the present low wages 
5 percent. would be sufficient, andif tradeimproved 
another 5 per cent. reduction might be made, de- 
cided to rt no action until another meeting had 
been held at Workington. Two delegates were 

inted at the close to attend a meeting of 
which they had received notice. 

THE LOAD-LINE QUESTION.—One of the facts 
that is brought out by the visit of Mr. Chamber- 
lain to Newcastle is the statement, published in 
advance of the visit, that a settlement of the load- 
line question was proposed by the Newcastle 
Chamber of Commerce so far back as the 
1869. It was to the effect that the builder of the 
vessel—as resenting the owner—the under- 
writers, and the local surveyors of the Board of 
Trade, should decide upon the position of the 
load-line, and suggested a mode of determination 
if these authorities could not agree. We do not 
now intend to refer at length to that proposal, 
as in the columns of THE ENGINEER the question 
of the load-line has been very fully discussed, but 
it is worth the reminder that from the commer- 
cial men of the North, well and intimately ac- 
quainted with the cargo ship, which is the chief 
vessel the determination of the load-line on which 
is in dispute, a proposal so long ago was made. 
The suggestion was publicly made, approved, and 
a petition embodying the proposal was = mted 
to Parliament. The Bill at that date fell through, 
and with it the suggestion. The idea that it 
suggests is that something of the ‘‘ muddle” of 
the merchant shipping question, and the delay in 
regard to a proper understanding of the needs of 
the shipowners, may be due tothe changes in the 
occupants of the office from which there is over- 
sight of shipping. It is not difficult to s a 
that the course of the shipping trade 
smoother if the head of its s pee were et 
changed with party needs; ‘and it j is 


if this were made the case, the 1 
would be speedily settled. 


y 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


*.* It has come to our notice that some applicants of the 
Patent-opfice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Opicials, b 
giving the number of the page of THe ENGINEER at whic! 
the Specification they require is referred to, instead of 
giving the proper number of the Specification, The 
mistake has been made by looking at Tar ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning te those pages and 
Jinding the numbers of the Speciyication. 


Applications for Letters Patent. 

*.* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 

8th January, 1884. 

906. Topacco J. it, Macclesfield. 

907. Fincer Piates, C. H Clayton, East Dulwich. 

908. Brake, T. A. Segrave, Mullingar. 

909. Nie ae an Coat, A. R. Strachan and H. Mann, 


910. “Macuixes, J. Ellison, Leeds. 

91l. Fasreners, G. Mohrstadt, Harborne. 
d- Douglas. 

913. Cigar, &c., J. M. Webster, ar, Lhverpecl. 

914. Furnaces, J. Swain, Oldham. 

915. KEEpinc the CHANGE WHEELS of SCREW-cUTTING 

Latnes in Gear, T. B. , Smeth 

916. FrrE-EXTINGUISHERS, Sturt, Hailsham. 

917. Marcu-Box, &c., C. 

918. Protector, H. Parks, Northwich. 

919, ORNAMENTAL FRILuNa, M. Jackson Nottingham. 

920. Dramsinc Macuines, R. . Whitaker and J. 


Harragan, Ski, 

921. Steam Borvers, &c., Grimsbury. 
922. Beaters, W. Richardson, idham. 

923. Lavine ELECTRICAL Wires, H. J. 

—(J. Greives and J. H. Bleoo, Paterson, U.S.) 

924. Grinpine, &c., Macuinery, A. W. L. Reddie.— 

Decker, Mittweida, Germany.) 
of Setter, Redland. 


925. Prorectinc the SOLES 
926. and Surveyixc Instrument, R. 


Whitaker, Birming! 
ELECTRO-GILDING, J. Record, Walsall. 
928. Trp Vans, C. Batten, London. 
929, CHECKING APPARATC: 8, C. Davies, Liverpool. 
930. Steam Borers, D. H. Lowry, Widnes. 
931. Tones, Smears, &c., F. Taylor, Whitchurch. 
932, CARDING ENGINEs, 6. Alder, Thrupp. 
933, DyNaMo-ELEcTRIC MACHINEs, L. oven, Glasgow. 
934. Dissotvinc Views, W. H. Duncan, 
Coalbrookdale. 
935. WATER-LEVEL Gauces, F. R. de Wolski, 
936. Stor VaLve, W. Whiteley.—{R. Pratt, 
937. Looms for Wravrxe, J. M 
938. Carpixc Woot, &e., R. C. Sykes and Hodgson, 


Clec 
939. Cast Stee, Harcu CoamBrnc Corners, J. Smith, 
Wallsend. 


940. MakING up WooL_ens, &c., E. Haigh, 


Bradford. 
941, Crank Suarts, &c., H. Foster, Newcastle-on-Tyne. 
942. Tipprnc Wacons, &c., R. and 8. Wadsworth, 


Halifax. 
943. Batt Vatves, J. hton. 
944. PRESERVING habe &c., T. Craddock, London. 
945. Sarery SasH Fastextxo, F. R. Wildegose, London. 
Es, P. Brimelow, Bury. 
947, Texwis H. Harris, Northam: 
948. Writine State Frame, W. Lewis, 
949. Lock Norts, 8. H. James, Totte: 
950. TricycLes, W. R. Pocock, Porchester. 
951. TRANSFERS, &e., = Martin, Guernsey. 
952. Cooxinc Ranogs, J. Na , Kirkintilloch. 
953. PLASTERING MACHINES, Baker, Aldershot. 
954. Arr Encrnes, W. Ross, London. 
955. Tops, &e., J. Wright, London. 
956. CYLINDERS, J. H. Johnson.—({ Messicurs 
Flécheux, and Jantot, France.) 
. Stoppine Looms, F. Williamson, Haworth. 
Sprssine Macursery, F. 
. Prorectinc SHIPs, &e., J. Brown. , Coventry. 
LaTITUDE Ixpicarors, P. M. Justice.(P. Bouhen, 
New York, U.S.) 
961, AMMONIACAL Pxospxates, W. Martin, 
962. —— Am for Comsusrion with Gas, T. 


963. BuckLesand Sriervrs, J. 8. Crowley, 

964, OPENING, &c., J. Cronkshaw, 

965. Skips, Hampers, &c., Harden, Manchester. 
966, EARTHENWARE-LINED SMOKING J. E. Walsh. 

—{(A. Burkaard and P. Galmark, Antierp.) 

967. Mrxers’ Sarety W. Taj 

968. CLocks, A. 

970. Rovers for TUNE-BANDS or Music 

Sueets, J. Maxfield, 

971. Muxers’ Sarery Lamps, Elliott, Swansea. 

972. Turnrxe Music Leaves, J. W. 

973. WasHine Woot, E. de Pass. —(z. atry, Paris.) 

974, Erecrro Motors, 8. kins, London W. Stockwell, U.S.) 

975. Cocks or Taps, T. Wilkin 

976. Krrcueners, E. Lloyd, 

977. CoMPRESSED. Arr Acton. 

978, Cuarns, T. C. Sargeant, Stowe, Weedon. 

979. Trpprne, &c., Carts, T. C. it, Stowe. 

980, Rearsrerinc the D1staNce VELLED by Br- 


982. LrrHocRaPaic Schapiro, Berli 
983, PERMANENT Way, Cook, Glasgow, D. 

Wednes'! 

984. MACHINE BELTING, Watson, Selkirk. 

985. KircHen Rances, A. Walker, Falkirk. 

986. Packuxe for Sturrinc-Boxes, P. McKellar, Govan. 

987. Macuines, E. Senior, Tillicoultry. 

988. Lamps, J. Brockie, Brixton. 

989. Bricksand Tixes, C. Schlickeysen, Berlin. 

990. AuTomaTiIc Brake, C. Coleman, London. 

991. Coatinc, &c., Tin PLates, W. A. Johns, London. 

992. Tixnia, &c., Tox Piates, W. A. Johns, London. 

993. LeTTER Cups, H. Bawcombe, don. 

994. AMALGAMATING MACHINES, P. Gosset. —(4. 
Moon, Thomasville.) 

995. Steam Traps, P. Jensen.—{J. Keidel, Germany.) 

996. Looms for Weavina, E. Wilson, Preston. 


997. Iron Manvracture, P. Barry, ‘Ton 
R. Lake.—{P. Ehrlich, Vienna.) 
alsh, U.S.) 


998. Gas Furnaces, W. R. 
999. Heatrxc VEHICLES, W. Lake. —{M. We 
1000. Covertnc the Hammers of Pianororres, J. H. 
Schucht and J. Schénewald, 
1001. Lamps, &c., J 
1002. Execrric SIGNALLING, A. M. Clark.—(J. P. 
Rogers and J. C. Upham, Canada.) 
1003. Supportine, &c., BLixps, H. C. Collier, London. 
1004. Way-BILL for CHECKING the NumBEr of Prrsons 
TRAVELLING in VeHICcies, H. London. 
005. Taper Tuses, T. Aston. 
1006. Bicycies, &c., T. Warwick, Aston. 
7. B B. Ford, Birmingham. 
, J. Hands, London. 
1009. Lamp EXTINGUISHER, x. Wellborne, London. 
1010. Driturnc Apparatos, H. 8. Price and M. Bel- 


sham, London. 
1011, DUMB-BELLS, W. A. Woof, Cheltenham. 
1012. Steam Hammer, 8. , Sheffield. 

1013. FLvusninc Doors for SEWERS F. Newman, Ryde. 
1014. Raisinc Trouser Enps, H. Richardson.—(K. 

Suecke, Berlin.) 
1015. Governinc Encines, J. M. Hall, Patricroft. 
W. Rockliffe, Sunderland. 


1018. Power Gear for TRICYCLES, W. G. F. Webster, 
Folkestone. 


1019, 


1020. TiLEs, “jones and &. Gritin, London. 


1021. Corners, J. H. Johnson.—{Z. Cousin, Lyons.) 

1022. MovaBLe Venetian Buinps, E, Edwards.—(4. 
Cheneval, Mapfe.) 

1023. CentRE VALVES for Gas Puririers, G. Dawson 
and W. Frogga' 

1024, Explosive Mareriat, E, Edwards.—(l. Hevss- 
chen, Montjean, France.) 


9th January, 1884. 


1025. VEHICLE-CALLING A. Rochford, Dublin. 
1026. Pates, R. W. ler, Bury St. junds, 
1027. Cask Busues, R. W. Tay! ‘Bury St. Edmunds, 
1028. Pickinc Srrap for Looms, J . W. Crowther an 

W. Atherton, Ovenden. 
1029. Parquer. Fioors, F. F. Brown, Chester. 
1030. J. Cowan JW. Samuel, 


vel 
1081. CoLourinc Martrer, W. P. Thompson.—(M. E. 
Savigny, New York, U.S. “ ra 
CoLourina W. P. Thompson.—{M. E. 
vigny, New York, U. 
XLE BEARINGS, T. R. Summerson, Darlin; 
Water Taps, R. Hallimond, Escomb Bri 
1085, ConveRTIBLE Ripine SADDLE, G. Lebois. 
1086, Srraw-PartTinc Apparatus, C. Barrett, Wisbech. 
1087, Causine the WHISTLE of a Locomotive to SounD 
‘ASSING SIGNALS at Dancer, G. W. Jenkins, Leeds. 
1038, Dresser and other Hooks, T. Smith, Rrockley, 
and J. Drewitt, Peckham. 
1039. "ke., Brean, A. Harvey, Glasgow. 
1040, LusricaTors, R. Arrol and J. T. Hedley, New- 
and R. Curry, Gateshead. 
1041, Evecrric Currents, 8. D. McKellen, 
Manchester. 


1042. Puorocrarnic Exposinc Apparatus, 8. D, 
McKellen, Manchester. 
ELF-CENTREING CHUCK, ua 
1045. Meat and other Pies, J. H. Marston and 
Dunmore, Leicester. 
7. AtracHine ORGAN Pepats to PiaNororres, W. 
Hopley, Li 
Gas, F. Render, Manchester, 
. Power Merers, W. Ashton, Manchester. 
Wuee s, W. L. Chadwick, Manchester. 
1051. Wixpine Yarn, F, Accrington. 
1052, SureRHEaTiNG, &c., WaTER, W. Collins, Copley. 
1053 Looms, J. Barlow and T. Taylor, Bolton. 
1054. Driiiinc Apparatus, 8. Houghton, Devonport. 
1055. CounTERactTING, &c., the Errecr of Variations 
of TEMPERATURE on RarLway SicNat W. 


1096. Boxes, Glasgow 

XES, ‘erguson, 

1057. Gas L. A. Groth.{W. Bicker, 

Bohemia. 

1058. Courtine, L. A. Hartmann, Berlin. 

1059, ENorNes, A. Groth. Daimler, Cannstatt. ) 
1060. BIL. &c., H. J. Peckham, U.S.) 
1061, WATER-CLOSETS, J. 

1062. Tubes Heatine, T. 


Bolto: 
1008 T. Grimshaw, Witton. 
1064. Locxixa the Actioxs of H. A. 
Silver and W. Fletcher, London. 


G. W. von Nawrocki,—{2&. Kobligk, Bertin.) 
1067. Deawixa, &c., Cc. Ardwick 
1068, Prepartna ATERIALS, E. and A. 
Pic! Leicester. 
1069. Boots and Saors, L. Waterman, Bristol. 
1070. Boorsacks, L. France. 
Biockixe on Carp for ApvERrtistnc Purposes, 
1072. Treatise or Cur Merats, J. H. John- 


son.—( 4. G. Considére, | 
1073. Ports and Sw: Tramways, &c., C. 


1074. Matrers, J.Griess, Burton-on-Trent. 
1075. PRESERVING ee M. Warner, London. 


1077. TeLePHone TRANSMITTERS, G. Anders, London. 
1078. Furnaces, 8. H. Knott, London, 


STRAINERS, +, Watford. 

5 MBULATORS, &c., W. , Birmingham 
1, STOPPERING Birmingham. 

1082, Steam Encines, J. P. Len, 

1083. Tricycies, R. Wheels T. Wallen, 

1084, Boor Protectors, B. Bloomer, 

1085. Furnrrure Castors, A. Skinner and F. 

Manchester. 


Rumney, 
1086. wr moma J. Burch, Stockport, and R. Allen, 


1087. om Bakers’ R. Morton, Wishaw. 

1088. VenTiLaTors, J. Bec’ Crosshill. 

1089, PeramBuLators, T. London. 

1090. PLover Breasts, J. Woods, Wi 

1091. Carriaces, T Coward, Brixton. 

1092. Separatine Orgs, &c., O. G. Penzance. 

1093. Metat Tor Cars for Boors, C . Hamilton, Acton. 
1094. Brake Apparatus, 8. Carlton, Wilts. 

1095. Preventixe Disease in Game, Poutry, &c., T. 
Cank, near Preston. 

my a Over the Leaves of Music, E. Guattari, 


ion. 
1097. Inrecratine the Ixpications of MErasURING 
Apparatus, J. C. Mewburn.—(M. Deprez, Paria.) 
1098. Recutatine the Spreep of DyNaMo-ELEecTRIC 
Macuixes, J. C. Mewburn.—(M. Deprez, Paris. 
1099. Matrers, J. Griess, Burton-on-’ 
1100. Primo-sEconDARY G. André, Dorking. 
1101. Barometers, H. Cowes. 
1102. Lypicator or GavceE, R. Baird, Glasgow. 
1103. Ciorn, R. T. Webb, 
1104. Fixixc the Corps Rorgs of Terris 
Nets in the Posts, K. 8. 
1105. SHormsc Horses, &e., Tamietth and 


1106, TapPET-BLOcK FasTestyes, T. 
1107. Horst, &c., J. H. 


Mairano, London. 

1108. TELEPHONE. EXCHANGE R 
(J. W. Duxbury and H. W. Breckenridge, U.S, 

10th January, 1884. 

1109. Paring Hats, J. F Hyde. 

1110. Wover F. way, Pendleton. 

llll. Drivine Macutyery, F. Reddaway, 
Pendleton. 

1112. Venti.atinc Pires, T. 8. Wilson and H. T. 
J , Manchester. 


1113, PHOTOGRAPHING, T. 8. Davis, Halifax. 
1114. Guiprse Locomotives, &c., J. O'Keeffe, and G. 


1119. Benpixa, &c., Wire G. P. 
issors, A. Lloy 
»D. 
| 1123. NEcKTIES, &e., E. J. Johns, London. 
Batreries, R. R. Charlton, Newcastle- 


1126. Gaxcway Lappers, W. P. Thompson.—(2. 
Sullivan and Co., New Brunswick. 
1127. HAND Pumps, 8. Wilkins, Edinburgh. 
1128. Dispatcu Box, J. Gurr, 
1129. TreatTine jure, R. J. Gibson, 
1130. Suirs, W. B. Thompson, 
. Documents, B. W. ttle, 
1182. METALLIC 8. H. 
1138. Keypoarps of Prianororres, &c., Snow, 


Kid 

1184. Topacco SMOKE Poririer, A. H. Smith and 8. 
He London. 

1135. Grinpine two Srpes of a Fiat Surrace at the 


same Mounsey, Bolton and J. W. Mitchell, 


1136, Vermin Porson Guarp, J. Wood, Lancashire. 

1187. Testinc Damp Beps, J. Wood, Lan: cashire. 

1138. BALancep THERMOMETERS, T. P. Watson.—(H. 
Kirk and J. T. Brayton, New York.) 

1139. Fans, J. M. Lamb, London. 

1140. Rock Dritts, J. Stocks, Ilkeston. 

1141. Apsustasie Curtain and SHADE Rops, J. Haux, 
Munich, Bavaria. 

1142. Covers, W. Little Hulton. 

TOP-MOTION for Dyson, York. 

1145. Bettina, R. L. Kirlew, Manchester 

1146, ATTENTION to ADT 
McGrah, 8) 

1147. eee w. T. Stephens, Lon 

1148, TacHoMETERs, A. —(Scha fer and 
Budenberg, Germany.) 

3149, WasHinc Macuinss, R. t, Gloucester. 

&c., Hotpers, J. and T. Sloan, 

1151. Arracninac Hanpies to Brooms, &c., C. Gant, 
Nottingham. 

1152. Bart Cans, B. Field, London. 

1153. Cover for LAWN-TENNIS Bas, J, Neville, London, 

1154. Fisnina Froats, J. Gillet, London. 

1155. CENTRIPEDAL F, L. Merrill, London. 

1156. Mars, J. Wilson, Blackburn, and 


Sugden, 
1157. Lypuction Cows, J. Swinburne, St. John’s. 
1158, Coverine the Core of SuBMARINE TeLeorarnic 
BLES, Va Baker, London. 
1159, Trap for Waste Pires, J. Parrott, W: 
1160. VENTILATING Apparatus, J. Wootton, Wolver- 


1161, USTABLE Apparatvs, L. A. Groth.—(P. 
Brennicke, Berlin. 

1162. Torsion Penputum Crooks, A. M, Clark.—(¢. 

Stahlberg, Corsicana, U.S. 

1163. BorrLe Prorecrons, W. A. 

1164. Fasrentne Door Hanpues, W. Gili, Lomlon 

1165, Frre-Escapes, &c., G. Bray, Depttord, 

1166. Apvertistne, R. i. Scales, London. 

1167. Pivasfor Tonacco Pires, A. Clarke, Meadowland. 

1168. Stoppers for BorrLes, E. Edwards, London. 

1169, Macnines, W. R. Lake.—(Messienrs 
Barton and Lanby, France.) 

1170. STEERING of VeLocirepes, H. 


Lon 

171. VELOCIPEDES, H. Thresher, London. 
1172. Pencit, &c., HoLpErs, 8. Moore, Manchester. 
1173, Currixne SLATE, &c., F. W. Turner, London. 
1174, Sprixo Cups, J. Knight, London. 
1175. Lu | the Bearinos of SHeaves of Putter 

Bocks, J. Bon 
ll 76. acHines, J. Swinburne, St. 


1177, WORKED by Steam, R. Welford, Sunder- 
1178. Incanpescent Lamps, J. Swinburne, St. John's. 
Loch. ith 


1179. Heatine Apparatus, J. H. Norwood. 

1180. Prre Currers, E. Johnson, Rotherhithe. 

1181. Opexinc AERATED WATER Borties, C. L. 
Watchurst, Lee. 


1182. Boots and Sxoes, A. H. Valda, a. 
1183, Cueckxine Apparatus, H. Lyon, London 
1184. Borris Storrers, A. tt 
1185. Pavine Tives, R. & J. W: 
1186. Roap Sweertnc Macnines, R 

Edmunds. 


1187. Boxes, &c., G. F. Griffin, London. 
1188, Resexvorn Writixo INsTRUMENTS, G. R. Hughes, 


1189, ScaRF Fasrenines, G. R. Hughes, London. 

1190. Covpiine for Raitway Veuicies, A. J, Boult. 
(8. J. Harry, Ispheming, U.S.) 

1191, Orperatinc Furnace Doors, A. J. Boult.—(-. 
Miksch, Avatria.) 

1192, Wixprxa Yarns, T. Thorpe, New Basford. 

1193, Gas for Licutina, &c., J. —(F. Hew 
bert and B. Henry, Paris. 

1194. Horsesnoes, C. A. Floyd, Eastbourne. 

1195, Gas Retorts, C. D, Abel.— (A. Niermeyer, Holland.) 

1196. Kxrtrep Hose, C. Hall, h. 


1197. Uriisation Evectricit R. Lake.—{N. de 
Kabath, Paria. 

1198, TreaTinec Carnponaceovs SuBstances in Oveys, 
H r, Germany. 


llth January, 1884, 


1199. DistiLLinc Water, J. K. Farnworth, Bath. 
1200. Frrerroor Fioors, P. 
1201. Corn CRUSHER, — — Lambert, 


olm. 
1202. Jorsinc Leap Pipes, J. Jakens, Bury. 
1203. Reservoir Fountain E, Jackson 
and G. G. B. Place, Blackbu’ 
1204. Gas, H. J. Watford. 
1205. Wer Sprxnino FRAMES, J. Erskine, Wolfhill. 
1206. Suvtrers, L. Warnerke, 
1207. Burwers, L. Warnerke.—(¢ W. Muchall, St. 
Petersburgh.) 
1208, Comey Sroves, A. Kohlhofer and P, Gerlach, 


Lon 

1209. Looms for Weavine, R. L. nid J. Hill, 
and J. uith, K 

1210. Carriages, J- Furley, 

1212. Currine Tea, A. Ody, 

1213. FASTENING CarriacE Doors, E, W. 
Brown, Lower Edmon 

1215. Sticks, C. Bromhall, Moston. 

1216, &c., E. Marsh, Leeds. 

Music on BELLs, W. H Coal- 


ie. 
1218. Sarery Raitway Keys, J. Dixon, Bedlington. 
1219, Batrertes, A. Clark, Glasgow. 
1220. InvaLip WRITING 8. Wallace, Southsea. 
1221, Brake APPARATUS Corteen, Sheffi 
1222. Ratt FasTeNeRs, W. Gorteun Sheffield. 
1223, Propucinc YELLOW METAL, Mera Parker, Wolver- 
boon 
1224. R Locks, G. H. Bratt, Wolverham: 
1225. Saresand Iron Doors, R. Davies, 
1226. Wixpow Buinp, J. Liv 
1227. Suspension Tramcak, D. Ellis, Aberystwith. 
1298. Pexnouper, T. K. Clark, Crieff. 
1229. Castors, A. Thom, Edinburgh. 
1230. Carts, 8. J. V. Day.—(D. D. Goath, J Rangoon.) 
1231. Cart Axtes, 8. J. Day.—(D. D. 
1232, for Weavina, Mandell, lasgow. 
1233, Smoke Burners, T. Lowey Radford. 
1284. Wixcn Hotpers, J. Richardson, London. 
1235. Line Rees, J. , London, 
1236. Kererina Scarves, &c., ‘in Position, L. B. 
Bertram, London. 
1237. Lock-up Liquor, Frames, R. Murray, Landon. 
1238, BorLers, A. Gage, London. 
1239, Enricuixe Gas, T. F. Wile 
1240. Boorsixprxo, E. de Germany.) 
1241. Cocks, Taps, &c., J, 
1242, Evecrric Macupyes, W. 
244, CIGARETTES, on on. 
CLEANING Borties, Pierce, Wexford. 
246. Sream Encines, E. C, Blacks! fe 

Hain Wash, J, Boult. Rothe, Paris.) 
1248. Picxixa Motions for Looms, 4 MeLeod, Wilton. 
Way, Morison and R. 

ke 
1250. Wixpow Burnps, I. C. B. Lindenzweig, London. 
1251, Propucina CoLourep Puorocrarnic Traxs- 
G. B 

UBRICANT, J. Batson, Stafford. 
1253. SHAPING SHEET Mrrat, £. H. Burt, Birmingham. 
1254. Hooxs, J. F. Milward, Redditch 
1256, Evecrric Primary Batrerizs, W. M. — 


Mi 
PROTECTING Goons, F. Marsden, 


Fre, 


| 
j 
d figures. The bartering that used to go on at port 
is pretty well atan end. Figures are 
F coalowners, and the transaction is quickly settled 
in one way or another. 
1065. Reovtators for Dynamo, &c., Macutnes, H. J. 
Haddan.—{The Bain Blectric Company, 
Efforts are being made to repair the sunken ame . : 
. part of the Treforest Viaduct on the Newport, ne 
p Caerphilly, and Rhondda Railway, and in time 
cYcLes, A. H. Sternu, London. 
981. H. J. Haddan.—{J. 
Quick, Chipping Campd 
1115, Onpwance, G. en. 
4 1116. Fiver Presses, J. Pedder, Lancaster 
117. VeLocireves, E. Hoffmann, Sydenham. 
1118, MBULATORS, G. P. Lee, r. 
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1260. Securinc Hanpues of Curiery, W, T. 
Wheatley, Sheffield. 

2. Boors, &., H, Horman 

PREVENTING a Dust, 
son, Sheffield. 

1264. Razors, A. B, Ball a 


wh ovitz, Leytonstone, 
ICITY, 

Heatixa Rooms, &c,, W. H. London. 

1278, Evecrropes, T. London, 

1274. Merav Lamps, &&., J. Kaye, London, 

1275. Lockina Ponts, C. Adams, London, 

1276, WeiGHING C. Reuther, Germany. 

1277. = Yarn, &., W. R. Lake.—(R. Priebsch, 


Aus 
1279. TrReaTING Sewaag, F, Hille, wick.” 


W. Beale, R. H. Padbury, and J. Shearer, Lon: 
12th January, 1884. 

1281, Vatves, J. Auld, 

1282, SUBMARINE Castes, E. ‘Beckingsale, Newport. 

1283. Tramways, R. Herding: 

1284. Ramway, &c., Swircues, J. T. King.—(R. H. 

Teabell, New York, 8.) 

1285. Boot-CLEANING Macarne, G. J. F. Tate, London: 

1286. Heatine Apparatus, E. Brooks, Bi Birmi 

1287. Drivine 8, Brown, 


1292. Om MAcHinery, Sykes, Pendleton, 
1293, G. T. Dickinson, Newcastle-on-Tyne. 
1204, ARTIFICIAL Stone, C. R. Cowie, Glasgow. 

1295. Envevorr, &c., Opener, C. Toft, Sunnyside. 
1296. Heatine ar. -trons, J. C. Bayley, Parkstone. 
1297. Matt Tea, W. Kloen, Birming! i 


FLYERS, E. Sim: 

1301, Supportive a Pan or KETTLE OVER a 

Fire, 8. Green, Oldham. 
1302. Sarzs for VESSELS, L A. Storer, Newport. 
1303. Datinec Stamps, J. McGill, Ayr. 
1304. GLove Fastener, P. Ockenden, Walthamst 
1305. Cuan J., R., A., J. W., and E. 

ENERATING, Motive Powrr AGN. 

J. EB. F. Ludeke, Peckham. 
1307. PapLocks, C. Dean, Willenhall. 
1808. CaLornIne FURNACES, G. Hitchen, Darwen. 
1309. Susstirure for Cork, H. P. Scott, London. 
1810. Baa, O. Barnicott, Cambridge. 
1311. Open Stoves, T. Warne, London. 
1812. Cottar, Stup, D. C. Mercer, Aldershot. 
1313. Preparino Mix, W. H. Thew, Liverpool. 
1814, Tewnis Bats, W. E. Bussey, London. 
1315. Breecu-Loapinc Guns, H, A. Poole, Rochdale. 
1316. Sprinc Cutery, A. B. Ball, Sheffi 
1317, ConstructTiING Carts, &c., W. Holt and H. 
be PR A. Beech, Longton. 

Lorns for CLAY Presses, 

1319. Lamps, I. Blake, Birmingham. 
1320. PorTABLE Lamps, F. Bosshardt.—(Z. Bodin, 


Paris, France mee) 
1821. Bosshardt.—(G. Chanter, France.) 
1322. Winpows, F. field, H 
1823. MATTRESSES, &c., I. Chor! ton, jun., Man- 
1324. Facturratinc Drawine, H. Stephens, London. 
1325. Borris Storrers, M. Haymans, London. 
the of Corrox Wounp on SPooLs, 


.» J. Somerville, London. 


ITCHEN 


1827. GLopes, SHADES, 
1828. WinpMILLs, 8. O. Fe 


1330. SoLe-sewinc Macurnegs, G. Pen: 
1331. Motive Powsa, C.J. Griffith & M. Low, London, 
1832. CaLmina AoitaTeD WArTERs, J. Gordon, jvn., 


Dundee. 
1833. Aarratep Waters, J. Gordon, jun., 
1334. and Tureav, H. Haddan.— 
A, Hieronm 


( us, 
1335. Spanwers, H. Hi 'G. Gontier, Cognac.) 
1336. Connectine the of T. W. Bunning, 
Neweastle-w 
1887. GALVANIC 0. W. Harrison, London. 
1888. Fancy Baskets, E. A. Renaudin, London. 
1389. Sasn FASTENERS, J. Hodgson, Birkenhead. 
1340. Coxe and Prat, R. 8. Casson, Brierley Hill. 
1341. Prospnares, 8. G. Thomas, London. 
1342. ALKALIES and. PHospHares, 8. Thomas, London. 
1343, ALKALINE Sinicates, 8. G. Thomas, London. 
1344. Frower Houpers. J. Jones, Dundee. 
1345. CurriNc and Giipine the of Mounts, C. A. 
Marriott and H. Barsdorf, Salford. 
1346. NavicaTionaL SOUNDING Apparatus, J. A. 


, London. 

1347. Suprortina Stockinas, G. Clark, Leicester. 

1348. FLoatine Breakwater, J. Bidder, London. 

1849. Srourtno Suvurtrers, H. H. Lake.—(B. A. Stofft, 

, and 8, Mérandon, Paris.) 

1350. SEcuRING Lins, &c., F. Grosvenor, Glasgow. 

1361. Mrxine Toots, C. Burnett, Hartl 

1352. Sarery Apparatus Gas Burners, J. W. 
Plunkett, Dunstall Pri 

1358. APPARATUS, Brown, London. 

1354. Preventixa Expiosions in STEAM Borzers, A. 
Budenberg.—{ Schaffer and Budenberg, Germany. 

= Wartcues, W. Miiller.—(C. Liechner, 


1356. Vatves to Pirrs, D. T. Bostel, 
mn. 
1357. Tapes, L. G. Ram, London. 


1361. METALLIC “FRAMES, W. J. Lovett and 


Evans, Birmingham. 
1362, Sroprer for Borries, G. T. Lichfield. 


1368, SELF-INKING er E. Richford, London. 
Beans, &., H. H. Lake.—(G. 


E. Bax! 
1867. Biicina, &c. Cornwall. 
1368. Barus, P. W ham, 


ELECTRIC. R. ‘ord, London. 
1870. 8. Chandler, jun., and J. Chandler, 


1871. Brick Moutps, J. T. Bower, Sittingbourne. 


1872, Sewer Ventivators, J. McK. it, London. 
1878, Ensurine the Sttent Exuaust of Gas Enaines, 
. L. Sterne, London, 


1874. PreventiINc WATER-waste, E. Howard, London. 

1375. VentiLatina Apparatus, P, Jensen.—(J. Keidel, 
Germany.) 

Macuines, A, M. Clark.—(J. J. Fon- 


aris.) 

14th January, 1884. 

1877, Roap Venicies, J. McQueen and W. H. Car- 
mont, Manchester. 
1878. ADVERTISING, W. H. Duncan, Coalbrookdale. 
Cownectina Rattway Venicies, C. G. Clarke, 
-upon-Hull. 
1880. PIRITS, &c., F. McNamee, 
‘ASES for COLLECTING 

1383, SropPERING 
1383, Drrvine Betts, F. Fleming, H 
1 Drrvine Bets, F. Fleming, 
1886. Caszp, &c., Tubes, J. Hudson, 


1887. Stoppers for Cans, & G. Hellier, London, 
1888. Pires for SMoxine, W. Bruce » 
1389. ComprnaTion Pen, &c,, F. Cade, hington, 
1890. Looms for Weavina, W. Gade, Alp Blackburn, 
1391, Dritiinc Rocks, A. Harvey, Camborne. 
1392. Wacon to CoALs, W. 
1393, Gas, &c., Generator, J. Sinclair, Govan. 
1894, JACQUARDS H. Swift, New Basford. 
1895. SLEEPERS, &c., W. Hindson, Gates 
-on- 

DIAL INSTRUMENTS, Gregor, 
1898, Pennouper, H, H. Lake,—(A. H. Spencer, U.S.) 
1889, Cases, T. and J. Brooke, Sheffield. 
1400. Loam Mou.pine Apparatus, W. H. Baker, Man- 


1401, F.urps, C. Bonne, Manchester, 

1402. Sream-trap, &c., L. Dove, London. 

1403. Srups, W. Pearson, Birmingham. 

1404. Tosacco Pirgs, J. B. Couker Great Malvern, 

1405. Sewina MACHINES, J. M. Sellers, 
1406. Hammock Susrenver, W. Marsh, Colchi 

1407. Mera, RoLiine Suurrers, 8. P. 
Wi J. G: Wilson, New York.) 

1408, WASHING and Wrinaina, J. Putney. 

1409. Boot-cLeanina, G. J. F. Tate, London. 

1410. Baas, F, Wirth.—(S. Horn, Germa my) 

1411. TreatinG Diseases of Lunas, &c., W. H. Tayler, 


Anerley. 

1412. Cement, L. Roth, Wetzlar, Prussia. 

1413. Scoops of ELEVATING APPARATUS, &., H. J. 
Haddan.—{C. Jaquet, Strassburg,) 

1414. Carpina Woo1, J. 
Thornton, Cleckheaton. 

1415. Fiurers, F. Grosvenor, Glasgow. 

1416, Pressinc | W. Beecroft, Leeds. 

1417, Suction Vatve, J. Le man, Radcliffe-on -Trent. 

1418. Preventina EscaPE of Bi SEWER Gas, G. G. Brockel- 

1419. H. Woodward, Birmingham. 
1 ENCIL CASES, 

1420. Steam Generators, H. H. Lake.—(Z. F. Gordon 
and H. Hobbs, Concord, U.S.) 

1421. Frame for VELOCIPEDES, D. A. Salamon, London. 

1422. Temp es for Looms, T. Yates, Preston. 

1423. Rine Apparatus, T. ‘Coulthard, Preston. 

425 ORDNANCE, e.—(H. Gruson, Germany. 
1426. Heatinc Foot-warmers, W. R. Lake.—(A. 
Ancelin, Paris.) 

1427. Wincow Sasu Fasteners, F. Brown, Luton. 

1428, Packina, J. H. Smith and R. Mars! 

1429. Pire Guarps, G. C. Gamble, Bradford. 

1430. Stereo, &c., Biocks and Catcues, J, H. Clay- 
son, Nun! 

1431, Screws, W. Niblett, 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared probe | ein ly for THe ENGINEER at the 


ler Majesty's of Patents. 


2285. Steam Pumps, F. and Pearn and T. Addy- 
May, 1883.—(Not proceeded 
wu 

This -- Bo, to means for actuating the slide valve 
of the main steam —_ which regulates the admis- 
sion and exhaustion of the steam to and from the main 
steam cylinder. 


2350. and CeLts or Batrertes, N. C. Cookson 


1883,—(Not proceeded with.) 4d. 
To obviate local action thel lead supports for the elec- 
trodes are made of lead containing peroxide of vee the 
for being reduced hy combi 
sulphur. ipport may consist int 
Which is gilded. The supports may y,be made as gatne 
or as a cage. To make xide of lead sufficiently 
a bulky salt and mixing 
it with a fibrous substance. For the positive electrode 
lead is used as the anode in a solution of a chloride or 
an alkaline carbo: sulphide ; when the lead is 


mate or 
thus sufficiently acted the current t is 
and the compound reduced to spongy lead. Various 
<a suitable for primary batteries are 


2350. Construction or TRAMWAYS AND APPARATUS 


2461. Macuinery PERFORATING AND PRINTING 
upon Paper, W. R. Lake, London.—1l6th May, 1883. 
—({A communication from 8, Wheeler, Albany, U.S.) 


Od. 

This relates to improvements in machines for print- 
ing and perforating paper as it is continuously fed into 
the machine from a roll, and rewin the finished 
paper in rolls while in the machine. 


2462. Apparatus ror Use IN THE or 
London. 


‘bon from the surface of capillary material. 
266, Gas Stoves, &c., J. deme .—17th May, 


1883.—{ Not proceeded wit 
relates ly an arrangement for con- 
trolling, by the action of one s —e or lever, the 
supply of gas in a “gas fire,” toge’ 
tionate supply of air for its combustion. 
2466. MecuanicaL Toy on APPARATUS FOR PLAYING 
a Game, London.—lith May, 1883.— 


ites to a east racecourse game. 
ror Pressina VENEERS, G. Brewer, 
London.—lith May, 1883. —{A communication from 
St. John’s, Newfoundland.)—{ Not proceeded 


mie 
tes to the general construction of a steam 


79. Processes AND APPARATUS FOR OBTAINING 
Userut Propvucts IN THE TREATMENT OF GAL- 
VANISERS’ FLux, &c., H. Kenyon, Altrincham.—17th 
May, 1883. proceeded with) with.) 2d. 
The object is tilise galvanisers’ flux 
and dross and similar Seaitens, and thereby to obtain 
zinc, paint, and other useful products. 
2482. Evecrric-motive ENGINE, A. Browne, London, 
—17th May, 1883. 
is formed of T-shaped bobbins, 
fie! 


pieces enve' T ends of ‘the 


tha id magnets are wound and connected, 
so that the poles shall alternate. 


2484. MacHINERY KNOWN as JACQUARDS AND Dos- 
Bigs, W. Davenport and W. Crossley, Failsworth.— 
18th 1883. 6d. 

set of ‘non needles, which are acted oP the a 

separate pattern barrel or cylinder, = a. aide 

of the machine above the ordinary needles. ‘ce 
correspond in number, and are 

by short levers depending therefrom. 


2488. Macuines, H. J. Allison, London.—18th 
Srom Wuterich, 


machine, using either two or three waxed threads, and 
forming the seam in each instance on the outside, 
thereby obviating ee —- of wearing shoes with 
waxed thread seams of the them, the tendency of 
inside seams ja to ~e and cramp the foot, in 
consequence of the tion or heat of the 
acting injuriously upon the waxed thread. 

24091. Expansion VALVE GEAR FoR STEAM AND OTHER 
MorTIvE Enoines, W. B. Rich, London.— 
18th May, 1883. 6d. 
is consists of a ee left-hand screw of dis- 

pitch, © eX ion valves or plates 
on the back of the main ‘alide valve or valves. 

2403. Apparatvs ror Measurine J. D. 
F. Andrews, Glasgow.—18th May, 1888. 6d. 

An consists of a vertical solen a 

iron core of which is enlarged at its lower end w! 

it is immersed in mercury. A thread attached 


pivotte beam between them. To one end ot the 
beam is linked the core of a solenoid, having its lower 
— end immersed in the me of the lower 
vessel. To the other end of the beam 
having an overflow leading to the lower vessel, an: 
having inserted in it one limb of a syphon, the other 
limb of which is immersed in the mercury of the upper 
vessel. When a current passes the core is attracted 


and to 
for facilitating the of vehicles 
ereon 


a tube placed under the ground and fo 
the tramway, motion being im to the sald cables 


or ropes from a stationary ne or engines. 
23'75. Compinep Net Macuine anv Boats’ 
Capstan, J. D. Jack, Bigin.—10th May, 1883. 6d. 
This relates to 4 to the combination of the net — 
and capstan wi e hauling sheaves arranged either 
horizontally or vertically. 
2395. Contract Boxes on Evecrric Raitways, W. B. 
eg and J. Perry, London.—llth May, 1883. 


witews contrivances are described and illustrated 

for working the contact boxes, the amy being to dis- 

ng train, as used 

lances now described 

are adapted for the series and ae porae systems. An 

circuit attracts an 

armature in 0; 
with a stud. 


passes 

motor. The circuit is then by either having 

a high resistance between the stud and the armature 

so tt the circuit is never entirely broken, or by 

having wound on the electro-magnet high resistance 
coils, which act as a shunt between the ends of the 
rails. A contact box is described, which is actuated 
by a temporary current flowing to » when the 
train connects an insulated section with a fixed col- 
lector. In blocking for the series system a section of 
the line is electrica! Kec through a contact box 

with a section in rear, thus short-circuiting an 

advancing train. ‘A method of blocking for the parallel 
system is also described. 

2438. ManuracturE oF INCANDESCENT ELECTRIC 
Lamps, &c., J. H. Guest, Brooklyn, N.¥., U.S.—15th 
May, 1883. 6d. 

To remove the Sapte’ the globe, it is 
by le, through which an inert gas is 
troduced. ent is then rendered incan- 
descent, and the veucpentied allowed to escape, the 

nipple being then sealed. sealing is effected in a 

vessel having a movable cover, the joint of which is 

made in water or mercury. A gas ‘troduced into 
to 


at the top of ine cover, and ignited. 
FASTENERS FOR WINDOWS AND CASEMENTS, &c., 
H. Charters, London.—l5th May, 1888.—(Not pro- 
ceeded with) 2d 
2458. Manvuracrurr or METALLIC PAcKING oF Pis- 
TONS FOR CYLINDERS AND RorTatinc MACHINES, 
Pumps, BLOwERs, FLurp AND WATER METERS, &e., 
A. Spagl, Munich.—16th May, 1883. 6d. 
The construction of the metallic leathern or caout- 


and the cup is lowered so that mercury flows 
into through the syphon from the upper vessel, the 
overflow jing into the lower vessel, the total flow of 
mercury Being the measure of the current. Various 
modiSentions’ are described and illustrated. 


2495. Manvuracrure anp TREATMENT OF PuoTO- 
GraPHic Paver, J. Imray, London. — 18th May, 
1883.—(4 communication from C. Cros and A. 
Vergeraud, Paris.)—{ Not proceeded with.) 2d. 

otographic paper for the of reprod: 

The of light th the dar dark: of of drawn on 

transparent surfaces such as tracing pa glass, and 

the like, or the images of flat objects. th that can be 
applied to the prepared paper. 

2496, ManuracrurE or Fasrics, W. R. 


nearly insoluble, salts with the acid of the metallic 
pal em lead in the case of metallic sulphates, 
and silver for metallic chlorides 
used for the cathode. The anode has a large surface, 
or a high resistance is before it to prevent as 
much as possible the evolution of oxygen. 
2507. Consrruction or Ornwa- 
MENTING AND FIXING THE SAME, 
May, 1883. ‘proceeded with. 


This relates to a in which encaustic 
tiles are used for ornamentation. 


2510. SPINDLES AND 


, U. 
object is to provide an ig construction 
and arrangement of the — ister step, bolster 
s device for the bolster and whirl in a 
ning opiate, which will enable the spindle when 
re action to find its own centre when un 4 loaded, 
and which will ensure easy running he least 
possible noise and highest speed, and hacilttate oiling. 
2511. Macuivery ror Oprarnina Power, A. 
Vacherot, Sutton.—19th May, 1883. 
The object ‘is to obtain a motor by which t the inventor 


or gas) over ea establishing a cycle of the said d 
prime mover. 


ane. Frenco Horns, M. Bauer, Paris:—19th May, 
883.—(A communication from a G. Heidrich, 


Breslow: Not 
The object is to French ae capable of 
sounding notes an octave higher than those of ordinary 
construction. 
2517. Gas Encines, W. B. Haigh and J, Nuttall, Old- 
inte a cylinder in pomme of the motor cylinder 
p Phaze the outstroke of its piston, and ¢ the 
mixture on its return pas- 


e 


2518. Compounp Steam EnGIves, ESPECIALLY APPLI- 
CABLE TO CoMPOUND LocomorivEs, C. Pieper, Berlin. 
—2ist May, 1883.—(A communication from 

ley, and Dr. Procell and 


MINOUS SUBSTANCES, G. lasgow.-— 
This relates to improvements in whole process. 
2522. Cowis ror &c., A. Snelling, Lon- 
don.—2lst May, 1883. 
2523. Appiiances ror ExTINcvIsHING Fires, &c., T. 
von Trotha, Hecklingen.—2lst May, 1883.—(A com- 
munication from V. von Schli; Moscow.) 6d. 


ex’ fires, 
which is stored up in the form of a cartridge, that is 
the water used for putting out the fire. 
MasuractureE or LauNDRY M., Hi. 
Hull, and J. B, Hargr 
Wight 


This relates to a composition of a disinfecting blue- 

ing and bleaching compound. 

2526. APrraratus TO BE UsED IN Rock, 
N. Penrice, Norwich.—2lst May, 1883. 6d, 

older, confini e 

the gases generated by the explosion. 

2528. Hotpers ror Incanpescent ELEctric Lamps, 

The holder consists of twe 
older co; of two an 
provided with fastening device that the a can be 
or it and the lamp together 
may be removed from the other part. 

2530. Empromerinc Macuines, W. L. Wise, London, 
2lst May, 1883.—(A communication from Fr. Martini 
and Co., Frauenfeld.) 10d. 

This relates to thread embroidery 

h and has more particularly, First, 

to a brake which, upon the stoppage of the machine, 

comes automatically into action, and arrests the 

motion of the tograph ; Secondly, to means for 

operating the , to means for 
wing out or stretc! 

construction of the thread 

means for operating the catcher or hook ; and ‘Sint A 

to the application of a boring or piercing appara! 

the back carriage of the machine. 

26531. APPARATUS FOR THE MANUFACTURE oF TYPES, 
SPaces, AND QuapRaTs, F. Wi: Frankfort 
May, 1883.—(A communication from J. M. H 
and the firm of Bauersche Giesserei, Frankfort. ‘Cd. 

This relates to apparatus for the manufacture of 
ie , Spaces, and quadrats, that is to say, for casting 
the types, spaces, and br goo in a mould, and the 


Lake, London.—18th May, 1883.—(A 
Srom L. Chauzx, Paris.)\—(Not proceeded with.) 2d. 
This relates to the manufacture of close woollen or 

other woven fabrics by means of threads made of wool 
or the like and cotton, the cotton being afterwards 
removed. 
2498. Non-conpuctine CovERINGs, FOR 

Coverine Steam Pirss, &c., 4. J. Boul 

May, 1883.—(A G. Kelly, 


-) 
The object is principally to provide an improved 
enclosing casing for containing slag cotton, Sineral 
bon or Steer analogous fibrous, non-conducting ma- 
; the construction being such as to admit of the 
be removal or repl of the d section 
of covering upon or around the article to be covered. 


2501. Usinc Stream anp Hor Arr CoMBINED, AND 
CONSTRUCTION OF ENGINES IN CONNECTION THERE- 
with, W. Turnbull, New Hampton.—l9th May, 
1883.—( Not proceeded with.) 2d. 


This relates to the roy construction of an pi 
— =" driven by the combined forces of steam 
and hot air. 


2502. Manuracrure or Sutpuite or Lie, &c., R. 
Liverpool.—19th May, 1883.—(Not proceeded 
we 

This hee to withdrawing one atom of oxygen 
from the’ sulphate by a de-oxidising agent, as for 

Wi necessary p! proportion of carbon or sulphur, 
and heating it in a closed or partially closed vessel 
until the process is complete. 

2503. MECHANISM TO BE EMPLOYED FOR DELIVERING 
CoNSECUTIVELY NUMBERED TICKETS TO PERSONS 
Rivine rn VEHICLEs, &c., J. M. Black, Lon- 
May, 1883.—{ Not ‘proceeded with. "od. 

tes to improvements upon patent No. 941, 

dated 4th March, 1881. 

2504. Apparatus EMPLOYED IN THE MANUFACTURE OF 
Iron AND STEEL, 7. Griffiths, Abergavenny.—19th 
May, 1883. 6d. 

This relates to means for the 
closing and opening of the passage through the 
tuyeres. 

EXTRACTING OR SEPARATING IRON FROM SOLU- 
TIONS CONTAINING THE SAME, G. W. von Nawrocki, 
Berlin.—19th May, 1883.--(4 


Goldschmieden, 
A or compound, which forms uble, or 


off, setting up, 

rubbing, cutting out, cad dressing the same. 

2532. Wasuine Macuines, H. H. Lake, London.—2lst 
May, 1883.—(A communication from K. Wik, 
Austria.)—(Not proceeded with.) 4d. 

An outer tube contains the soap water, and an inner 
tube, which is perforated, is caused to move up and 
down therein. 

2533. Rotary BrusHES USED FOR POLISHING GOLD, 
Surver, &c., H. H. Rauber, Stuttgart. —2lst May, 

means se 

bristles, or fibres in the stock. 

. Pumps, F. H. F. Engel, Hamburg.—2ist May, 
1883.—(4 communication from C. Zimmerman, Ham- 
proceeded with.) 2d. 

This the construction of pistons for pum: 


and to » construction Bat pumps generally, for 
purpose of using a pump tempo: 
only, and at cher times, as desired, as a pressure 


pump. 

2535. Manvracture oF ArtiFiciaL Srons, F. H. F. 
Engel, Hamburg.—2lst May, 1883.—{A communica- 
tion from B. Murjahn, Hamburg.) 2d. 

The object is to manufacture cial stone out of 
clay and peat. 

2536. Casks orn VESSELS FoR ConTAINING BEER, c., 
J. Watts, Birmingham.—2lst May, 1883.—{Not pro- 
ceeded with.) 2d. 

The object is to isolate from the external atmo- 
wee beer and other liquids contained in casks and 


2587. APPARATUS FOR PREVENTING DravGu?T Horses, 
&c., FROM FALLING WHILST AT WoRK IN H 
&c., W. G. Kite, Romford.—22nd May, 1883. 6d. 
The shafts or pole are su rted by the aid of a 
r) “+ or aes so as to take the weight of 
e horse and with its contents, or of the horse 
alone in a four-wheeled vehicle, in case the animal 
stumbles, thus preventing it from er bo ground, 
whilst also assisting it by the reaction of the springs 
in immediately regaining its feet. 


2589. Arc REGULATOR 


R. B. B. Crom; 


Lamps, ipton, 
a and T. Crabb, Chelmsford.—22nd May, 1883. 


The feed of the carbon rod is controlled by 
to it, either by a cord or toothed rack, <n 
fixed on its axis a wheel of Poster han 
by a solenoid is so placed 


rs 


ing lever 


hed 
1266, Woven Hose Pirz, H, Lord, Bacup, and T, : 
Midgley, Halifax. 
1267. Cookine by Stream, J. J. Royle, Manchester. 16th May, 1883.—(A communication from RB, J. 
1268. Hanp Stamps, A. Berlin. Frost, Philadelphia.)—( Not proceeded with.) 4d. 
1269. Treatine Grain, BE. R. Southby, London. This relates to improvements in that class of carbu- THEIR Beartnas, A. M. 
1270. Combining Woo. with Corron, &c., W. A. retters in which the air current is compelled to travel ticati 
883.—(A communication 
through a continuous and uniform passage usually of 
chester. a . . in which course it takes | a volatile 
j press. 
1290, CHIMNEY-BREASTS, &c., A. Foley, Salisbury. > 
being utilised as a compression c: 
tents being ignited at every revolution of the engine. . 
This relates to steam engines ig two cylinders 5 
of different capacity, and provided with valve gear, 
operated by link motion, the steam, after having 
worked expansively in the small cylinder, | 
caused to act on the piston of the large cylinder, an 
and J. W. Anderson, London. thereupon to be exhausted. . ; 
1433. Fisu-Hooxs, R. B. Marston, London. 2519. Amwoyia Satts 
1434, WasH-HAND Basins, &c., A. Makins, Brixton. nom Gases GENERATED BY THE COMBUSTION OR 
ee The object is to produce a machine for sewing both 
top of the core passes round a spindle and carries a 3 L 
| counterweight. An index finger attached to the 
1329. VeLocirrpes, C. F. Henwood, London. spindle moves before a graduated dial. The current 
: may be measured by providing two vessels containing 
= 
rail the electro-magnet is short-circuited by the first 
wheel, the armature is released, and so opens the r 
ick. 
F. W. 
1365. Stups. T. H. Rochford. London. 
/ 
overlapping one another, and being qqenuanistenily 
pressed by steam in their whole circuit on or against 
the inner sides of the cylinder or outer casing, and so 
ensuring steam tightness of the piston in cylinders and 
rotating machines. 


64 


THE ENGINEER. 


JAN. 18, 1884. 


that in one position the pressure of the red with its 
_— and wheel is borne by a su connected with 
e axis of the pinion; while in its other position the 
nes is transferred to a point on the surface of the 
lever, which thus presses firmly against the peri 
of the wheel. Various methods of eff 
described and illustrated. 


2538. Scissors anp Suears, A. Wheeler, Darlington. 
22nd May, 1883.—{ Not proceeded with.) 2d. 
This. relates to the means of fastening the blades 
ogether. 
2520. Necro-rors, Durcu Stoves, Camp Ovens, &c., 
= Millington, Wolverhampton.—22nd May, 1883. 


The object i is to substitute for the ordinary cast iron 
1 egs wrought iron or steel legs. 


2521. Kxrrrinc Macutnery, H. J. Haddan, London. 
—22ad May, 1883.—{A communication Srom W. W. 
Clay, Paris, Canada.) 6d. 

This relates to improvements in knitting machines 
known as loop spring barb circular knitting machines. 
2342. Pencit-case3, H. J. Haddan, London.—2@nd 

May, 1883.—{A communication from J. H. Knapp, 
New York.) 6d. 

This relates to the construction of extensible pencil- 
holders. 

2547. Fasrexinc CuEsts AND Nests oF DRAWERS, 
&c., R. Mander, Birmingham.—22nd 
May, 1883. 64d. 

This consists partly in fastening or unfastening the 
sum of a series of rar hen sliding boxes or trays called 
“drawers” within a case or chest, the said drawers 
being disposed in rows placed one above another. 


2548. Sappie-nars, S. Davis, London.—22nd May, 
1883. —({Not proceeded with.) 2d. 

The object is to release the rider when falling in any 
position. 

2549. Manvracrure or Tannic BLACK AND ITs APPLI- 
CATION FOR Paints, W.G. Gard and T. H. Cobley, 
Dunstable.—22nd May, 1883. 4d. 

This consists in a process for manufact tannic 
black from substances containing tannin, either free 
or in combination with other substances or matter. 


2550. Microriiones or TeLEPHones, P. Jensen, Lon- 
don.—22nd May, 1883.—{A communication from L. 
M. Bricsson, Stockholm.)—{Not proceeded with.) 2d. 
The invention relates to a microphone and to a com- 
plete t ar t, with its ving 
instrument and signalling pli , and is suitabl 
for use as a table instrument. — 
2551. Fisurxc Reexs, D. Slater, Newark-upon-Trent. 
—22nd May, 1883. 4d. 
This relates to the employment of a guard-plate. 
2552. Sizine J. Dugdale, Blackburn.—22nd 
May, 1883. 


This relates, First, to the addition of an 
slow motion to si machines when the belt ismoved 
from the driving or fast pulley to the loose H 


Secondly, to an improved strap fork or guide; Thi diy 
to an arrangement for levelling and the yarn 
tan it is oe ee wound on the weaver’s beam, and also for 

and Fourthly, the application of 
valves to reguiste th the admission of steam into thesize 


DYNAMO-ELECTRIC MACHINES AND ELEcTRO- 


To prevent the leakage of current into the metal 
framing, the frames are constructed of non-conducting 
material. The ordinary field magnets are seginesd by 
one or more coils of wire. 

2554. MacnINERY FoR axp Dovsiine Cor- 

TON AND OTHER Frerous SussTaNces, G. A. Helli- 
— and J. H. Waller, Tormorden.—22nd May, 1883. 


This relates to im vements in the parts known as 
Ashworth’s tubes. 


2557. or Barpep Wire For FENCcEs, 
&c., H. H. Lake, London.—22nd May, 1883.—(A 
communication from P. Miles, Brooklyn.) 10d. 

relates to improvements in the mode of manu- 
ees, barbed wire and the machinery employed 
erefor. 


2558. Weicuixc Macuixes, W. P. Thompson, Liver- 
pool.—22nd May, 1883.--+(A communication from J. 
U.S.) 1s. 2d. 

This relates to several improvements in the general 
construction ae the machine. 

2559. Feeprxe Borries ror Bases, A. and J. 
Mancor, Liverpool.—22nd May, 1883. 

The object is to admit air Fa ana with the 
extraction of fluid. 

2560. Hatcu Covers ror Barces, &c., H. Roscoe and 
W. H. Dugdale, Liverpool.—22nd May, 1883.—{ Not 
proceeded with.) 2d. 

relates to a sliding cover and appliances con- 
nected therewith. 

2562. APPARATUS FOR THE MANUFACTURE OF 4 
From Liquip Hyprocarpons aNnp Steam, A. M. 
Clark, London.—22nd May, 1883.—(A communica- 
tion from M. Gross, New York.) 8d. 

This relates to the general construction of the retort. 

2563. Orentnc Doors BY MEANS OF 
G. F. Redfern, London.—22nd May, 1883.—(A 
Srom A. Gautier, Cannes.) 6d. 

tes to mechanism operated by 


. for opening doors, which, on being released. 


again by a suitable spring. 

2564. Heaps or Boxes EMPLOYED IN 
THE DRAWING AND CarpING oF WooL, &c., P. 
Smith, jun., Ambler, and J. Lund, Keighley.— 
22nd May, 1883. 6d. 

The inventors claim the construction and employ- 
ment of standards or uprights having recesses and 
tongues, and with weights sliding up and down, the 
said weights being retained on the tongues during the 
changing or removal of the built balls, which removal 
is effected by simply bringing the ball forward with- 
out having to lift the same. 

2568. Arraratus ror ExTractinc Para &e., 
FROM MINERAL AND OTHER OILS, J. Siddeley, Liver- 
pool.—23rd May, 1883. 6d. 

This relates to the treatment of oil after it has been 
reduced to a low temperature. 

2571. CHENILLE AND APPARATUS EMPLOYED IN THE 
Propuction THEREOF, B. J. B. Mills, London.— 
23rd May, 1883.—(A communication from J. 
Baverey, France.)—{ Not proceeded with.) 4d. 

This consists in the union on the same we ee of 

alternately cut or terry, the diameter of 

is varied at will during the manufacture. 

2572. Sream GeneRAToRS 1N COMBINATION WITH 
APPARATUS FOR THE MANUFACTURE OF INFLAM- 
MABLE Gas, G. G. Rhodes, Liversedge.—23rd May, 
1883.—{ Not proceeded with.) 2d. 

The object is the introduction of gas-making retorts 
into the flue tubes of steam boilers, in such a manner 
that the heated gases from the under furnace or 
furnace tube, which are being used for heating the 
said boiler, are also used in the heating of the retorts. 
and the heat radiating from the retorts, A which coai 
or other gas-producing substance carbenised, 
generates steam. 

2574. Apparatus FoR CONVERTING RECIPROCATING 
Rotary Morion, H. Burt, Southampton.—23rd 
May, 1883. A 

This relates to the ap of a reciprocating 
dise or its , levers, connecting 
rods, and a crank shaft. 

2575. Apparatus To ELecTRICALLY INDICATE THE 
MOVEMENTS OR PassaGE OF TRAINS ON RAILWAYS, 
E.G. Warburton and R. R. Harper, London.—22nd 
May, 1883, 

Relates to an electrical contact maker formed as a 
treatle. 


2576. Construction or Fioorrxes, PLatrorms, 
Davos To Watts, Framines oF Doors, &c., J, 
Garlick, Birmingham.—23rd May, 1883. 6d. 

ery | piece. relates to the joining together of a number of 

eces. 

2578. Apparatus EMPLOYED LN CLEANING THE FLUES 
Boriers, R. Sutcliffe, Idle.—23rd May, 

This relates to the use of T and + couplings in com- 
bination with the curved perforated pipes and ‘‘ Gallo- 
way” and other similar tubes. 

2580. Carrripce Hoipers ror THE 
Loapine oF Pitt, Sutton.—23rd May, 
1883.—(4 communication from H. Throusen, Holland.) 


6d. 

This relates to a cartridge holder by which the cart- 
ridges contained in a case are pressed forward by a 
spring against an incline, the end of the cartri 
cope. to that bearing on the incline thus being 


th an opening in the case 


2582. MacuINERY FOR THE PREPARATION AND ReE- 
FINING OF FuLLERS’ Eartu, C. R. Dames, Bath.— 


23rd May, 1883. 
Ss relates to an apparatus for extracting the 
isture and extra from fullers’ earth 


2583. Mercuant Bar Mis, G. G. 
Hardingham, London..—23rd May, 1883.—(4 
munication from J. J. Roberts, Reading, U. 5s) 
6d. 

relates to the use in merchant ng feagece | mills 
as rolls void of collars adapt 

in roll housings in sets of two, three, o- athe high. — 

2584. Sream Enorxes, A. M. Clark, London.—23rd 
May, 1883.—(A communication from’ W. F. Goodwin, 
Stelton, U.S.) 8c 

This relates to improvements in erg lubri- 
cating the valves of steam engi 


a screw, or its equivalent, pene inside the aeaet 
which receives = candle, and is either ge 4 


tl 
brum, or the like to which the device is poor a 
2618. Propucinc WarMTH sy AssorBING WATER 
Vapour, &c., F. Wirth, Frankfort.—25th May, 1883, 
—{A communication from M. Honigmann, Aachen, 
Germany.) 6d. 

The inventor claims the use of caustic soda or pot- 
ash to absorb water vapour in the form of exhaust 
steam, and the use of the heat caused by this process 
for the production of on vapour, 

2619. Macuinery For WinpING, AND 
TwisTInc YARN OR J. Boyd, Shettleston, 
N. B.—26th May, 1883. 
is relates to several a in the general 

construction of the machinery. 

2620. Money Boxes, Learner Boxes, &c., EB. A. 
Jahneke and H. W. Herbst, London.—26th May, 

6d. 


The object is to p t the extraction of the con- 


2624. Warcues, W. H. Spence, London.—26th May, 
1883.—(A communication from A. Droz et Fi:s, Saint 
Imiers, Switzerland.) 

ip object a4 the construction of a watch hermeti- 
closed, so as to exclude damp and 


2629. Power Looms To BE USED IN THE MANUFACTURE 
or Pice Fasrics, S. C. Lister and J. Reixach, Brad- 
ford.—26th May, 1883. 8d. 

This relates to weaving a that 
two distinct cloths connected 

which have to be split or bo two piled 

fabrics, when such double piled fabrics are woven with 

two shuttles thrown simultaneously for each cloth. 


2642. or Loose Paper Binpers, C. H. 
ngham.—28th May, 


tions and ments of | actuati 

the induction valves so as to obtain a variable cut-off, 

automatic or otherwise. 

2585. Manvracture or Sprinc Matrresses, W. H. 
Beck, London.—23rd May, 1883.—{A communication 
from J. F. G. Soisson, Paris.)—{ Not proceeded with.) 


2d. 

This relates to an application of springs of 
galvanised and tinned wire fo: a tissue or 
grating which composes the mattress. 

2587. Sora Bepsteaps, C. A. Barber, London.—24th 
May, 1883.—(A communication from R. W. Taylor, 
San Francisco.)—( Not proceeded with.) 4d. 

This relates to several improvements in the details 
of construction. 

Sream wees A. Hoyois, Clabecq, Belgium.— 
24th May, 1883. 

This relates to that a class of steam engines in which 
there are two inlet and two exhaust valves, the cylinder 
covers forming chambers th which the steam is 
admitted to the engine, and it consists in improve- 
ments in the construction and arrangement of the 
inlet and = valves, and in the means and devices 
or ing the same. 


2589. Finper, F. Weldon, Farnham.—24th 
May, 1883. 
This consists in the arrangement of a prism or 


2501. or Martrer, C. D. 
Abel, London.—24th May, 1883.—{A communication 
from Messrs. L. Durand and Huguenin, Bale, Switzer- 
land.)—{ Not preceeded with.) 

This tes to the manufacture of yellow colouring 
matter suitable for dyeing and printing. 

2503. Stream Borers, J. Withingham, 

—24th May, 1883.—( Not proceeded with.) 2d. 
to an arrangement of chambers and 


Paper FASTENERS AND W. J. Brewer, 
ar May, 1883.—(Not proceeded with.) 


This relates to the arrangement of the prongs. 
on Wixpinc Enornes, D. and A. 
Greig and R. H. Shaw, Leeds,—24th May, 1883. 6d. 
relates to the a of erg! gear for 
ding drum of hauling or 
winding pes: at either one or other of two different 
speeds as may be required. 

2596. Apparatus EMPLOYED IN GENERATING STEAM 
FOR USE IN MARINE AND OTHER Enaines, H. Tipping, 
London.—24th May, 1883. 6d. 

This relates to improvements in the general con- 
struction of the apparatus. 

2507. Emprorerine Macuines, W. E. Gedge, London. 
—24th May, 1883.—{A communication from E. 
Paris.) 10d. 

object is to constitute an embroidering machine 

which is capable of an stitch 

on both sides of the material by winding a , thread 

around the seams of two or more chain stitches, which 

ae et from a single thread by means of ‘several 
hooks. 

2598. Wrencues, H. W. Atwater, Orange, U.S.—24th 
May, 1883. 6d. 

This relates to the employment of a spring to act 
a lever and keep the teeth of the excentric in 
contact with those on the bar of the fixed jaw. 

2599. Strorrerine or ror AERATED LiQqu1Ds, 
W. W. Macvay and R. Sykes, Castleford.—24th May, 


1883. 6d. 
This relates to the construction of internal stoppers. 

2601. Frre-proor ScREEN oR SHUTTER FOR SEPARATING 
THE STAGE FROM THE AUDITORIUM OF THEATRES, A. 
Clark, London.—24th May, 1883. 6d. 

This relates to the construction of an iron or steel 
curtain or screen. 

2603. MANUFACTURE OF Laptes’ Neckets, &c., J. 
Mason and T. Hl. Hi t Maccleafield.—25th 
May, 1883.—(Not proceeded with. ) 2d. 

This relates to weaving into the main fabric at inter- 
vals (or continuously) ornamental trimmings. 

2604. ConstrucTING APPARATUS USED FoR DovuBLING 
orn Twintnc Yarns oR THReEAps, W. H. Jones, 
Middleton.—25th May, 1883. 6d. 

The object is to obtain an extended drag or tension 
ay the yarns or threads whilst twining or doubling 


2605. Curonocrapus, W. H. Douglas, Stourbridge.— 
relates jprovemen' wi 
have an additional minute hand. 
2607. Sprsnisc Muues, J. Newton and J. Leech, Old- 
ham.—25th May, _ —{Not proceeded with.) 2d. 
This relates partly to apparatus for controlling the 
movements of the faller in the formation of the cops. 
2608. Construction or METALLIC FELLOES FOR 
Rusper Tires, 7. Fox, Sheffield.—25th May, 1883. 
—{Not proceeded with.) 2d. 
The object is to construct the felloes so as to hold 
the rubber tires firmly without cement. 


2611. Semen Bars, H. Born, London.—25th May, 
1888. 
oy object is the releasing of the rider should he fall 


or be thrown. 

2613. Traps on APPLIANCES FOR FLUSHING AND 
Inspectinc Drains, F. Newman, Isle of Wight.— 
25th May, 1883. 6d. 

This consists in constructing traps and other parts 
of drain pi with a seating for the reception of 
a removable valve, introduced through a_ vertical 
extension of the trap or drain above the seating, into 
which extension the liquid flows. 

2615. Device ror Securtnc CanpLes 1n CANDLE- 
sticks, &c., W. R. Lake, London. — 
communication Srom J. F. Taberlet, Paris.) 


The device comprises a movable clamping piece and 


Br 

The of novelty is “ne addition to 

he two wings or sides s pered le in s a 

onsen gee urally bind d the flaps or back of the 

case to portions of the covers. 

2646. Breecu-Loapine “Rook” AND OTHER RIFLEs, 
&c., W. Field, Birmingham.—28th May, 1883. 6c. 

This relates partly to the maahaadenn for cocking, 

and gerty to the mechanism for operating the 

extractor. 

2647. Paspanune A Foop For INFANTS AND INVALIDS 
FROM AND Matt, W. R. and 


2655. Arranazes FOR FACILITATING THE SINKING OF 
Suarts, Pits, on Borrncs Aqueous STRATA OR 
Unper Water, C. D. Abel, London.—29th May, 
1883. — (4A communication from F. H. Poetsch, 
Germany.) 

This relates to the method of forming solid 
enclosures through water or water- strata, by 
freezing the water or aqueous strata by means of tubes 
or equivalent appliances, through which a fluid 
refrigerating medium is made to circulate, such tubes 
being so arranged in the water or strata as to freeze 
the mass into a solid continuous w: 

2657. Manuracture or Exastic WATERPROOF Com- 
— W. Burnham, Chicago, U.S.—29th May, 


1883. 

This consisis essentially of a mixture of the sap of 

the mangrove tree with caoutchouc, effected either by 

the use of solvents or by mechanical 

2679, Cree. Pros, vsep MACHINERY EOR PREPAR- 
inc, Sprynina, aNnp Wuinpine Corton, &c., P. 
Coonan, Blackburn.—30th May, 1888. 2d. 

The foot — the creel pegs is provided with metal 
hips of wood. 

26901. ArtiriciaL J. Richards, jun., 
Norfolk, U.S.—30th May, 1883. 

The compound consists of night > mixed with 
either dry fish scrap, bone ite of lime, or 08- 
phate guano, the w role be: ted with sulphuric 
acid after such mixing. 

2'726. Apraratus For Cuttinc Corns on THE FEET, 
&c., H. W. Sharpin, Bedford.—\st June, 1883. 

This relates to the construction of the blade. 

2'746. Lvusricaror, J. Imray, London.—2nd June, 
1883.—{ A communication from H. Zweiffell, Cologne.) 


4d. 

This relates to the construction of a lubricator by 
which doses of tallow or other lubricant can from time 
to time be supplied toa valve, &c. 

2790. Gas Motor Encrnes, W. P. Thompson, Liver- 
pool.—ith June, 1883.—(A communication from &, 
Marcus, Vienna.)}—{Complete.) 4 

This relates to improvements in the distributing 
mechanism, and in the magneto-electric igniting 
— of a gas engine patented May 23, 1882, 
No, 242 
2808. Pens, W. Brierley, —es-2* June, 1883,— 

(A from A. F. J. L. Scholz, Transyl- 
rani, 6d. 

—_ relates to the construction of the points of the 
S873. W. Vale, Birmingham.—8th June, 


The object is to make the spittoon self-draining. 
S068. FLY-wWHEEL, H. Blank, Berlin.—20th June, 1883. 


This relates to a fly-wheel having its rim composed 

4 wire or strips of metal wound in layers around the 

frame. 

3073. Asstractinc Heat Larcer QUANTITIES 
FroM Stoves, &c., C. J. Henderson, Edinburgh.— 
2ist June, 1883. 

This consists in passing a confined current of air 
over the hot surface. 

$3202. Carriace Brake Apparatus, W. Corteen, 
Sheffield. —27th June, 1883, 8d. 

The chief object is to 4 or —- the pow: 

— by the resistance or backing of the heme po 

ses, 


3858. ror Gioves, Betts, Boots, &c., 
K. Dutton, Manchester.—8th August, 1883.—(A 
communication from C. A. Pfenning, Barmen-Ritters- 
hausen.)—(Complete.) 4d. 

This relates to a spring fastener. 

3029. Isomerer on Dynamic Sector, H. J. Allison, 
London. — 14th August, 1883._(A communication 

H. Glover, New York.) 6d. 

This relates partly to the combination with the fixed 
needle and a vernier scale, each of whose units is one- 
half of the circle upon —> it is a and is sub- 
divided into tenths, of a free swingi: le mounted 
on a support that is provided wi r vernier sub- 
—— into elevenths of the unit for the vernier 

4304. LuBRICATING THE CYLINDERS OF AIR OR OTHER 
Ewnoines on Pumps, W. R. Lake, London.—ith Sep- 
tembev, 1883.—{A communication from F. J. Weiss, 
Basle, Switzerland.)—{Complete.) 6d. 

This relates to a method of and means and apparatus 

for r lubricating cylinders in which air or some other 

4 tes a piston, or in which such 
gases are actuated by means of a piston. 

4382. APPARATUS FoR CARRYING AND DELIVERING 
Wire, H. J. Haddan, London, — 13th’ September, 
1883.—(A communication from L. P. Johnson, New 
York.)—(Complete.) 4d. 

The object is to provide a carriage upon which the 
reels of wire may be readily mounted in such manner 
as to pay off the wire as it is secured to the supports. 
4567. Bor-ers, Fives, AND 

J. Haddan, Ki 
(A from J. Prigardicn, 

This consists in making boiler shells, flues, and 


‘Gazette. 


other cylindrical vessels of t metal in such a 

manner ba the connecting ends of two sections are 

p-jointed to form a concave or convex 

“ak grove, in which the rivet heads are counter. 
sun! 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette, 


229. Arr or Rivertina Metats Tocerner, 
M. Griest, Chicago, I.l.—Filed January 22nd? 
Claim.—An improvement in the art of yorgernd 
metallic plates or sheets to one another—to wit, pre- 
pene the yee by partially removing the metal 
rom one of them, so as to produce on its surface a 
number of projecting studs, and by making holes 
corresponding thereto in the other, superposing tho 


tes one on the Ney the studs on the one extending 

to and through the holes in the other, and then 
rivetting the tes together by of rivettin, 
tools that shall simultancously spread the metal an 
form heads on both the outer and the still engaged 
inner end of each stud. 


290,236. Macnine ror SHARPENING Ma- 
CHINE KNIVEs, t R. Isaac, Trenton, N.Y.—- 
Filed July 2nd, 1883. 

Claim.—The machine, consisting of frame A and 
grinding wheel G, in combination * with wheels B and 


L 


C, crank J, projecting brace K, brace L, pinions D 
aid and shafts» p abd a8 ad for te purposes 
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Epps’ Cocoa.—GRATEFUL AND COMFORTING. 
ya ——— knowledge of the natural laws 
whieh govern the operations of digestion and 
nutrition, and by a careful a ge of the fine 
properties of well-selected Epps 
provided our breakfast tables Vy a de icately 
flavoured beverage which may save us many hea 
doctors’ bills. It is by the judicious use of suc 
articles of diet that aconstitution may be gradually 
built up until strong enough to resist every ten- 
dency to disease. undreds of subtle maladies are 
floating around us ready to attack wherever there 
isa weak point. We —_—— many a fatal shaft 
by keeping ourselves well fortified with pure blood 
and a properly nourished frame.”—Civil Service 
Made simply with boiling water or milk. 
Sold only in Packets, labelled—‘‘ James Errs and 
Co., Homeeopathic Chemists, London.” —[{ADvT.] 
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THE UNITED STATES CRUISERS. 


Our criticisms on the pes United States cruisers 
stillevoke comment in the of the American press. 
We have been accused of all manner of evil motives, we 
need hardly say, by one party, while others support us 
and take our side. Of course we have no animus in the 
matter whatever. In the matter of fleets, Great Britain 
could not possibly have anything to fear from the United 
States for years to come. Brother Jonathan has made up 
his mind that the star-spangled banner is not to wave over 
a fleet worthy its reputation; but certain cruisers are to be 
built, and it seems a great pity that these, like too many other 
American war ships, should be total failures; and we have 
spoken our minds freely, according to the light that is in 
us. So far, no one has said much in favour of the engines 
of the new boats; for while it is agreed that beam engines 
have done very well, no one seems to like these beam 
engines in particular, It is about the boilers that the 
test difference of opinion exists. On the rivers 
externally fired tubes are used, and with success. These 
are small in diameter, say 3ft., and from tin. to ;*in. thick. 
The Naval Advisory Board magnifies the dimensions and 
imagines that the results will not be altered. A corre- 
spondent of the Mechanical Engineer writes so much to 
the point that we quote some of his statements :— 
Within the past few weeks frequent criticisms have appeared 
upon the merits of the new steel cruisers now in course of construc- 
jon for the United States Navy from plans and specifications 


by passing the saturated steam through the steam chimneys or 

superheaters might accomplish the desired result in a merchant 

steamer, but in naval vessels in action the use.of these steam | 
chimneys or superheaters must be dispensed with, on account of 

their position above the water-line, and consequent extreme > 
liability to puncture by an enemy’s shot or shell. It is extremely | 
doubtful if it will be in the power of any engineer, however careful 

he might be, to work the engines of the Chicago at half-speed with 

the steam chimneys or cy aperse shut off, for the engines 

would be literally flooded entrained water from the boilers. 

High pressure of steam and boilers below the water-line are a 

necessity for the successful man-of-war, and the Naval Advisory , 
Board have certainly not been guided by the light of the best 

practical experience attainable in the direction of marine 

engineering. 


Although the editor of our contemporary gives this | 
communication all the honours of large type, he appears to 
be quite unable to make up his own mind on the subject. 
In another of the same issue as that from which we 
have already quoted, we find the following :— 


Universal interest is centred in the machinery of the new 
cruisers now building, and if the vessels are not a success, it cer- | 
tainly will not be for want of advice on their weak ag We 
made some remarks on the subject of these vessels last year, 
Nos. 11, 12, vol. vi., taking issue with our contemporary, the 
London ENGINEER, as to the fitness of the of engine ere | 
In support of our remarks, we instanced the Louisiana, of the 
Cromwell Line 8.8., which vessel has had as hard service as a cruiser | 
would oye 2 as regards her being shot full of holes. Her 
record is in all respects creditable and encouraging. Our) 


contemporary, above mentioned, quotes our last article and says: | 
**We had no thought of the Louisiana when we wrote. What we 


tages of observation and actual experience that few have had, even 
in England, can scarcely be called a tyro. A acquaintance 
since the year 1850 entitles us to ak ex eathedra concerning at 
least one member of the Adviso: rd, Our contemporary will 
not understand us as deriding the value of experience, or desiri 
to make odious comparisons. We believe it to be sincere, 
devoid of any intent other than friendly service in its criticisms, 
for we have noticed that it is quite as zealous and outspoken in 
regard to engineering shortcomings in its own country. 

It will be seen that our contemporary fails to understand 
us. We did not mean to assert that the membersof the Naval 
Advisory Board had not experience as engineers; but we 
did assert, and repeat, that neither they nor anyone else 
has had any experience with such-engines and boilers as 
it is proposed to put into the Chicago. They are purely 


| experimental, and if they succeed, then they will also be 
| purely exceptional, and all the experience which has been 


acquired in this country must go for nothing. Why should 
experimental engines and boilers, condemned alike by 


| English and American engineers, be put into the me 


is a puzzle to us. It is also a puzzle to us how 
Coryell, who is to build the engines and boilers, is allowed 
to have a seat at the board at all, or, having a seat, why 
he should be allowed to supply the machinery in question. 
It is, to say the least, unusual for any member of such a 
Board to recommend the adoption, we shall not say of his 
own designs, but the giving of a large contract to himself 
or the firm to which he belo They manage some 
things, however, in the United States as they are 

nowhere else. 


| ECEVATION 
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SCALE OF FEET 


prepared by the Naval Advisory Board, which may be ep of 
advising on other questions than naval construction and marine 
engineering, if we are to take the boilers and machinery of the 
Chicago as an example. This vessel is to have fourteen’ externally 
fired ylindrical boilers, 9ft. 10in. long, and 9ft. diameter, made of 
steel gin. thick, each being set on an independent brick furnace. 
The leading English mechanical paper, THE ENGINEER, says :— 
“To go to sea with such boilers is to simply court destruction,” 
and we fully with its editor in this particular, for experience 
has shown in this country, as it would in all others if the experi- 
ment was tried, that to apply heat externally to the shell of a 
boiler over jin. in thickness is impracticable ‘on account of the 
liability of the iron to blister and buckle. This can be seen by 
reference to many externally-fired boilers on Western river 
steamers in this country. Congress also has made recognition of 
the fact in the United States steamboat laws, by specifically 
providing that heat shall not be applied externally to any boiler, 
whether made of iron or steel, which is externally fired, of more 
than Yvsin. in thickness, Yet in the face of this experience and 
uirement the Naval Advisory Board proposes to make the 
boilers of the Chicago gin. thick and appl: es to the outside of 
them, with an internal pressure of 100]b. per square inch. This 
seems enough, but it is worse that in the construction the 
irth seams of these boilers will be 1}in. thick, and exposed to the 
lirect action of the heat of the furnace for a distance of half the 
circumference of the shell, wy by) 14ft., which will be equalled if 
not exceeded in intensity on the lap of the sheet at the back end of 
the furnace, where the crown sheet joins the back tube head. At 
this point the most intense heat will be continually acting directly 
on the two thicknesses of metal 1Jin. thick, and burn them out in 
® remarkably short space of time. The boilers of the Chicago, 
however, have not only to carry the proposed increased pressure of 
100 Ib., but resist all the known difficulties due and common to 
the inequalities of expansion, contraction, and bad mechanical 
execution of flanging, rivetting, &c. To make the boilers of the 
Chicago still less desirable vv d will have two direct rising currents 
of circulation on the sides of the shells, which will cause the water 
in them to be in a thorough state of nee incessantly, thus 
ensuring complete entrainment of all the water thrown into the 
Preyer —by th 


e two rising currents from the lower ion of 


over the centre of the furnaces, which receive 
the most intense heat The effort to overcome the above difficulties 


END ELEVATION. INLETS 


APPARATUS FOR TESTING NON-CONDUCTING COMPOSITIONS 


said was based on experience acquired in this country. We are 
quite content to let facts speak for themselves. If the Chicago is 


not a failure she will form a glorious exception to the rest of the | 


experimental craft built in the United States. We would ask our 
contemporaries one question; we put it to them as sensible men— 
Is it not more likely that the engineers of this country, with their 
unparalleled experience in the construction of ships-of-war, should 
know what is and what is not right, than the members of a naval 
advisory board, who have had no experience whatever with such 
machinery and boilers as they propose to put into the Chicago? If 
they are right and we are bee o then experience is worth nothing ; 
atid the merest tyro from the shops who can design an engine is as 
good as the man whose life experiences have taught him what it is 
and what it is not expedient to use at sea.” We regret that we 
cannot answer our contemporary as, possibly, it would like to have 
us. It also embarrasses us by calling us sensible men, and disarms 
any criticism we might have to offer. All we can say is to repeat 
what we have already said. 

As regards the Naval Advisory Board, the London ENGINEER 
does not know the individuals composing it, or it would not have 
asserted ‘that the members of it have never had any experience 
with the they recommend. It is by reason of their expe- 
rience that they have recommended them. Miers Coryell, Esq., is 
chiefly responsible for the beam engine and the brick furnace, as 
he would build them. In regard to his experience, he has had over 
forty years of it, actively engaged in the profession. Twen 
odd years of this was as superintendent of one of the oldest 
marine engine shops in this ~~ Many years of it were 
in China, in cha of an English line of steamers. Mr. 
Coryell is very well known at the Messrs. Inglis, and to con- 
tinental engineers with whom he has come in contact profes- 
sionally, bably no one man has ever had a more extended 
and generally successful career than Mr. Coryell, who, by the way, 
will not thank us inthe least for these remarks, If the Chicago's 
machinery is a failure, it will be because his advice has not been 
followed as regards details. The other members of the Advisory 
Board we have not the pleasure of an acquaintance with. Mr. 
Alexander Henderson we know by reputation only, and he is a 
naval engineer of very wide experience and high standing. We 
hardly think that these gentlemen should be ranked wit 
from the shops. A man sixty years of age, who has buffetted the 


ocean in nearly every quarter of the globe, who has had the advan- 


| NON-CONDUCTING COATINGS FOR STEAM 
PIPES. 
| As inventions for the conservation of heat, as well as for 
| its production and application come within the scope of 
| the tests of the National Smoke Abatement Institution, a 
| series of practical trials have recently been carried out at 
the works of Messrs. Samuel Hodge and Sons, Millwaii, to 
determine the efficiency of the chief non-conducting com- 
yositions now in general use. We append the report 
urnished to the Council by Mr. D. K. Clark, M. Inst. C.E., 
testing engineer to the Institution. It may be remarked 
that general improvement is shown in the compositions 
tested. and the maximum economy—ie., the saving on 
steam condensed in a bare pipe—is higher than in the case 
of any previous test made by the Institution. 


Several non-conducting compositions, seven in number, were 
tested for efficiency as non-conduetors: on a system of steam 
pipes specially erected at the works of Messrs. S. Hodge and 
Sons, boiler-makers, Millwall. The place selected for the 
tests was under a large boiler-making shed, open on 
three sides, surrounded by walls, where the winds were 
free to circulate, giving rise to plunging draughts. Under these 
circumstances, the tests were really more severe and exhaustive 
than they would have been under the conditions usually ordered 
for such tests, although they were subject to the disadvantage 
of the varying states of weather that prevailed during the tests, 
which extended over six weeks. In order to compensate for such 
varying conditions, one of the compositions. was selected for 
comparison with each of the six others, and for this purpose it 
was tested on each day of trial at the same time with one of, the 
others, not necessarily as a standard, but as a datum for direct 
comparison, where, in each case, the surrounding conditions were 
identical. 

The following are the manufacturers, named alphabetically 


whose compositions were tested:—The Eagle Non-conducting 
Cement Company, Canning Town: The composition consists for 
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the most part of clay. A. Haacke and Co., London: W. Berke- 
feld’s fossil meal composition, consisting of the fossil shells of 
diatomacea, ground and mixed with fibre and mucilaginous 
extract of several vegetable matters. Matthew Keenan, North 
Bow: Keenan’s papier maché, containing ends of hemp rope, 
hair, charcoal, tar, and clay. F. Leroy and Co., London: Non- 
conducting composition, similar to Keenan’s composition. 
Robert MclIvor, Birkenhead: Adhesive fibrous non-conducting 
composition, chiefly of clay. Reid, M‘Farlane, and Co., Glasgow: 
Non-conducting incombustible composition, containing clay and 
hemp refuse. Sutcliffe Brothers, Manchester: Telluric cement, 
containing flour, rope ends, hemp refuse, and clay. 

The testing apparatus consisted of three parallel lines of cast 
iron pipes laid on a slope, to each of which steam of the same 
pressure was supplied, and which were fitted with Lancaster 
traps at the lower ends, one trap to each pipe, and a pail to each 
trap for collecting the condensation water discharged from the 
trap. Each pail was hung from a spring balance, which had 
been carefully tested, by means of which, deducting the tare, 
the weight of condensation water collected from each pipe at 
any time could be ascertained. Steam was supplied from a 
boiler in an adjacent boiler house by one pipe, which was laid to 
the upper end of the central pipe, and from which branch junc- 
tions were made with the outer pipes.) The steam was passed 
through one of Dr. Moéller’s steam filters, from which it was 
delivered in a dry condition to each pipe. The pipes were din. 
in diameter and gin thick. Each range of pipe consisted of six 
6ft. lengths of flanged pipes bolted together, with asbestos 
joints, making a total length of 36ft. each. The flanges were 
10$in. in diameter and Zin. thick. The ends of each range were 
closed, each with a blank flange lin. in thickness. Steam was 
conducted into each pipe by a fin. wrought iron tube, 3ft. long 
for the outer, or first and third, pipes, and very short for the 
central pipe. The ranges of pipe were laid at distances of 3ft. 
apart between centres, at an inclination of 12in. in 36ft. 

After the pipes were erected, each pipe range was scraped 
and black varnished. The central range was kept bare during 
the whole course of testing. The first pipe, one of the outer 
pipes, was laid about 2ft. distant from a wall of the shed, the 
central pipe was 3ft. further off, and the third pipe, the other 
outer pipe, was 6ft. further off the wall than the first pipe. The 
three pipe ranges, in their bare condition, were subjected to a 
preliminary trial, to test the comparative rates of conduction of 
heat through them, and to ascertain the sheltering influence, if 
there was any, of the contiguity of the first pipe range to the 
wall. Steam of the average pressure of 541b. per square inch 
above the atmosphere was maintained in each pipe for two 
hours, whilst the average atmospheric temperature was 60} deg. 
Fah. The pipes had been, previous to the commencement of 
the testing, thoroughly heated up, and got into regular working 
condition. The respective quantities of steam condensed during 
the test of two hours were as follows :— 

First pipe range 1104 Ib., or as 100 

Second ,, ,, “4 
i 116} » L056 
It is not certain that these quantities, proportionally as 100, 
98-4, 105°6, hold good proportionally for the case of each subse- 
quent test. When the first and third pipes were coated, the 
slight inequalities of condition must have varied, and they might 
not have influenced the final results. But, such as they are, the 
proportional quantities above stated show that there was a slight 
influence in favour of No. 1, or the outer range nearest to the 
wall, and a slightly greater influence in favour of the central 
range, arising probably from its having been situated between 
the two outer ranges, and having received a slight degree of 
protection by radiation from these, one on each side, whilst they 
only received the benefit of radiation from the central range on 
one side each. In any case, the difference was not very consider- 
able. 

The composition of A. Haacke and Co. being unique of its 
kind, was selected to supply the datum for gauging the com- 
parative effectiveness of the non-conducting compositions. It 
was applied to the first pipe range, and remained there during 
the whole course of tests. The other compositions were in 
succession applied to and removed from the third pipe range, 
whilst the central or second pipe range remained in its bare 
condition. Each composition was applied to the body of each 
6ft. length of pipe, between the junction flanges, the flanges 
being left uncovered; but the flanges at the ends of the first 
and third ranges were, with the blind flanges, entirely coated 
with the composition ; so also were the 3ft. lengths of 4in. tube 
by which the first and third ranges were connected with the 
filter. With respect to the finish of the coatings at the junc- 
tion flanges, Haacke’s lin. and 14in. coatings were carried up 
for their whole thickness to the outer face of each flange, whilst 
the coatings of the other compositions were bevelled down so as 
to leave lin. of thickness round the pipe at the base of each 
flange. The total area of coated surface was therefore slightly 
greater on the third range, when covered with Haacke’s com- 
position 1}in. thick, than for other compositions, whilst the area 
of uncovered flange surface was slightly less. The sums of the 
covered and uncovered superfices of the first and third ranges 
were equal, whilst each of these was slightly greater than the 
superfices of the central range by as much as the surface of the 
din. connecting pipe. With these explanations the following 
summaries of superfices of pipe for each range are intelligible :— 

First range. Third range. Third range. Sec. range. 


Pipe surface. Haacke Haacke Other 
lin. coating. 1}in. coating. compositions. 
sq. ft. sq. ft. sq. ft. sq. ft. 
Covered aren... .. 5792 .. S882 .. S792 .. 
Uncoveredarea .. 417 .. 3°27 .. 417... =61°50 
2°09 62°09 62°09 61°50 


Table 1 contains particulars of the dimensions, weight, and 
invoice cost of each composition as applied for the purpose of 
the test. The cost is that of the composition alone, exclusive 
of, as well as inclusive of, the cost of the casks in which the 
materials were delivered, and exclusive of charges for transport, 
dressing, finishing, or labour. These costs for material represent 
proportionally the comparative costs of the several compositions. 
The exceptionally small weight of Haacke and Co.’s composition 
is due to the fact that the material is sold in the dry state in 
bags, whereas the other compositions are sold ready mixed with 
water in casks for immediate application ; and this composition, 
being supplied in inexpensive bags, there is no additional cost for 


packing. 

Each day’s test lasted for six hours. All the ranges of 
pipes were got into regular working order under steam before 
the test was held to commence. The pails were filled and 
emptied in due course, and the weights noted as indicated by 
the spring balances. The pressure of steam delivered from the 
filter was also noted at intervals of ten minutes or fifteen 
minutes. 

In Table 2 are given the results of the observations of the 
quantity of steam condensed, the steam pressure, and the 
external atmospheric temperature. 

The variation in the quantity of condensed steam produced 


ranges widely. For the bare pipe the quantity for six hours 
ranges from 270°4 lb, to 441 Ib. in the ratio of 3 to 5. Corre- | 
spondingly, for Haacke’s composition the quantity in six hours | 
ranges from 75°41b. to 103°5 1b. in the ratio of 2 to 3 nearly. 
To place this correspondence clearly, the weights of steam 
condensed, or condensation water, are arranged according to the | 
order of progression for the bare pipe in Table 3 followirg. 

The variations in the quantities of steam condensed, here 
exhibited, were caused, no doubt chiefly, if not entirely, by the 
varying winds. The variations of atmospheric temperature, 
column 2, are evidently not sufficient to have caused those varia- | 
tions. It is shown—columns 3 and 4—that there is a regular | 
correspondence throughout between the condensations in the , 
bare pipe and the pipe covered with the same material. 


In the order of efficiency for preventing condensation of steam, 
the compositions stand as follows :— 


Condensation. 

A. Haacke and Co, (1jin. covering) .. 23°0 per cent. of bare pipe, 
Matthew Keenan .. .. .. .. SIT 
Reid, M‘Farlane and Co... .. .. .. 340 
Sutcliffe Brothers .. .. .. .. .. 

D. K. Crark, M. Inst. C.E., 
Testing Engineer, 


The National Smoke Abatement Institution, 
44, Berners-street, London, January 15th, 1884. 


TABLE I. 
Non-conducting Compositions; Weight and Cost of Material, exclusive of Transport and Labour. 


Material applied. 
External 
Thickness Superfices Cost per superticial foot 
Manufacturer. of covering | of covering Weight, of covering. 
when dry. when dry. | when dry. —s exclusive inclusive Exclusive Inclusive 
of casks, of casks. of casks. | ot tanks: 
allt inches. inches. sy. feet. ewt. qr. Ib. | & d. 4 pence, | pence, 
Eagle Company... ... ... 94 1 90 10 3 2% 1 18 0 211 6 5°07 687 
Do. 1h 83 2 1710 21710 | 8°36 | 8°36 
93 838 8 3 5 22 9 3.1 4 7°20 8°36 
Leroy ... 9 13 & 9 020 215 1 3.4 3 777 9°07 
of 87 10 0 13 0 15 2 1 4 3} 2°09 335 
Reid, M‘Farlane, and Co... 94 86-4 9 39 | | 8 2 6°69 
TABLE II, 
Non-conducting Compositions; Results of Tests for Condensation of Steam. 
| Average Steam condensed or con- 
| effective densation-water. 
No. Dat Durati |pressure Tem- | 
of | of ‘ va ix tempera-| ff steam perature | Name of manufacturer. Conden- | steam saved by State of weather. 
test. test. test. the air, Persq-in. of steam.| composition rela- 


charged. | tively to bare pipe. 


Haacke 


| 
No. 1883. hours. | Fah. wk Fah. 
| Leroy ... 


Keenan 


588 3066 {Bare Pie 


|(Haacke_... 
308°9 |< Bare Pipe .. 


pounds, pounds. ‘per cent. 
pong Very strong south- 
133°7 } 307°3 west wind, 


885 2075 731 \ 


Westerly wind, with 
.--| 107:25 | 232°25 | 


slight rain. 


| | 


Haacke 754 | 190 | 721 |), 
3 | Oct.29| 6 | 581 | 583 | 9057 |4 Bare Pipe | 
| | | 
4 | Nov. 5 6 492 | 351 3029 Pipe ... — (West north-west 
| 
| 
5 Nov. 13 6 43°8 | .. .. | \ 
Bre M'Fariane, and Co. 94°75 | 1833 | 66 |f Winds; gusty. 
| 
| | Haacke | 732 Moderate west and 
Nov. ; 52" ipe ... 363 {43 
6 Nov. 20 6 48°4 300°9 | | 
| 
| .. 764 190728 
7 | Nov.28 6 | 553 | 589 | 3066 |<Bare Pipe... 259 — 
|\Haacke, Jin. coating |. 633 | 2126 | 77 | 


winds, 


TABLE IIT. 
Non-conducting Compositions; Progressive Weights of Steam Condensed. 


Tempera- Steam condensed in six hours, ? 
No. of test. ture of Weather. 
externalair. Bare pipe. Haacke. Other compositions. 
| percent. | per cent. 
No. Fah. pounds, pounds. of | pounds, of 
| bare pipe. | bare pipe. 
3 581 2704 27°9 Sutcliffe, 100°75 East winds; foggy. 
7 553 =| 2759 76°4 | 277 Haacke (1}in.), 63°3 23°0 S. and 8.W. winds. 
5 43°38 | 27871 794 | 285 Reid, 94°75 34°0 Strong 8. W. wind. 
2 571 | 339°2 885 | 269 Keenan, 107°25 317 W. wind: slight rain. 
4 49°2 359°4 92°5 25°8 Eagle, 103°25 238 and N.W. winds. 
6 97°5 26°8 MclIvor, 133°2 36°7 | Moderate W. and 8.W. winds. 
1 DAD 441 103°5 35 Leroy, 1337 310 Very strong 8.W. winds. 
Averages 3305 | 26°3 “1280 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
corre. 


RAILWAY RATES, 


S1r,—Your article on railway rates, at page 55, refers to a most 
important subject, and as I have in former times dealt with it, I 
venture to offer a few remarks. 

You observe that a train between London and Liverpool ata 10s. 
fare might produce £750, and that the profits would be enormous. 
You go on to say, ‘‘ Whether it would be possible to fill such a train 
ey day by wf we have not sufficient data to say.” This is one 

ractical point in the investigation, for there is too good reason to 
lieve that sufficient data are not available. To obtain such 
data the statistics must be worked out for every train, as in France, 
by a distinct department, the cost of which would be very small. 
In France they do this, as described by me some thirty years ago; 
and although since then the statistical work on English railways is 
better, it is evidently not effective. One cause why railways pa 
so well in France is to be found in this statistical working, whic 
shows on what days and at what hours a train pays in passengers and 


goods between particular points, and when it does not. 


Without going widely into the discussion, or covering your ground, 
it may be suggested that such arguments as those presented by you 
do not commend themselves to railway managers. The schools in 
which they are trained are the booking office and the parcels office, 
and in those schools some very managers are trained who con- 
duct their traffic on the established lines with efficiency and ability, 

| sofaras getting the trains in and out of thestationis concerned. When 
it comes to dealing with leading problems in political economy or 
| commercial science, on which railway rates depend for their deter- 
| mination in general, or in particular eases, the booking office and 
, the goods yard have not provided them with a solution or 
| modes of argument. Indeed railway managers have no more train- 
_ ing for this purpose than railway directors ; though anybody thinks 
| he is competent to draw the pay of arailway manager. 
| The probability is that railway management now is on a lower 
| footing in this respect than it was forty years ago, when railway 
administration was worked into shape. e men who so worked it 
into shape were taken from the outside, from merchants and men 
| of business, some of whom possessed wide i oe and much 
| administrative capacity. Now, in the nature of things, each com- 
| pany promotes its own men, and very few direct appointments are 
e, unless occasionally of a tary or resident engineer. 4 
One of the best practical comments on what has been going on is 
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suggested by the late proposal to recognise the services of a very 
pr pon Mr. Allport, in promoting third-class traffic on the 
Midland. Considering that the result was successful, and that 
Mr. Allport did not adopt it when before his notice for many years, 
but at the end of time made an experiment upon it, it is very 
difficult to arrive at the conclusion that this leading administrator 
can have had any determinate ideas on the subject. As to his 
brethren, they waited for him to risk the experiment, when, on the 
principles that you have expounded, there was very little of an 
experiment in the matter. 

Unless the railway companies do bestir themselves, they will, by 
their neglect, give another help to the cause of State control. As 
you show, the industrial interests of the country are so materially 
concerned that we cannot wait much longer for the exertion of 
railway volition, The Governments of Europe are directing the 
railways as industrial machines to facilitate transport, and to 
reduce its cost—one great element of the price of commodities— 
and already our people are subjected to a most severe competition. 
In the United States legislative action has been brought to bear on 
the drone so as to reduce the freights of agricultural produce 


and manufactures far below what our managers tell us are the only 
possible standards. CLARKE. 
32, St. George’s-square, S.W., 
January 19th. 


Smr,—It is high time the attention of the railway companies 
was directed to railway rates as applied to second-hand 
machinery. There has existed an anomaly in the matter 
too long already. Is there any sense in having to pay 
18s. 4d. per ton for second-hand machinery from Manchester to 
Bradford—besides being obliged to consign it at owner’s risk— 
while makers can send new at the same prices at company’s risk? 
If I buy a loom, say, at Manchester or vicinity, at 30s.—or there- 
abouts—and bring it to Bradford, it will cost me 12s. carriage, and 
in many cases it will have to go all or part of the way back again 
when sold, costing another 6s. to 12s. It is more expense than a 
loom will carry, and very often precludes us from buying. Iron of 
all descriptions is very low at present, and of necessity will not 
carry much expense, either in the raw or manufactured state, and 
this particularly applies to second-hand manufactured, because 
when new machinery is cheap there is a great difficulty in selling 
second-hand at any price. scarcely ever dare buy machinery if 
above twelve miles from home, for fear of having to encounter the 
railway companies. I think if the companies paid due regard to 
the value of machinery, and charged accordingly, they would find 
it to their own interest and confer a boon on the trade. Of course 
they will say that a ton of second-hand machinery is as heavy as a 
ton of new, but they must not lose sight of the differences on the 
risk, as, as I have said before, I pay the same carriage on a loom 
worth 30s. that a maker pays on a loom worth £9, besides the dis- 
advantage of being forced to consign at owner's risk. I shall be 
glad if gp will give the above space in your valuable paper, and 
should glad to have opinions on the subject. I notice a very 
able article in ‘‘Phillips’s Monthly Register” for January last on 
this subject, which I would advise any one interested to peruse. 

Bradford, January 21st. JOSEPH BENTLEY. 


THE CREATORS OF THE AGE OF STEEL, 


S1x,—The above is the title of a volume by Mr. W. T. Jeans 

blished at Chay and Hall’s, London, price 7s. 6d. As faras 
Tam concerned, the object of Mr. Jeans appears to have been to 
show that, if not quite an impostor, I am merely an inventor at 
second-hand. 

Mr. Jeans has done his best to prove that I am not the original 
inventor of the spiegeleisen process, by means of which I rendered 
the Bessemer process a success, but that Mr. Bessemer was that 
inventor. Now, I ask Mr. Jeans why the president and Council of 
the Iron and Steel Institute, at their meeting in March, 1876, 
unanimously conferred upon me the Bessemer gold medal for that 
year, because I was the sole and original inventor of the spiegel- 
eisen process, whilst at the same meeting Mr. Bessemer declared 
that I richly deserved the medal, and that beyond a shadow of a 
doubt my invention supplemented his great invention. Well, the 
rudder supplements a ship, and our legs supplement our bodies. 
‘*Mr. Robert Mushet,” says Mr. Jeans, ‘‘ never ceased to proclaim 
that he was the first to apply mang toB steel.” Mr. 
Robert Mushet never needed to make any such proclamation. 
On 22nd September, 1856, I took out a patent—No. 2219—of that 
year for ofins to melted cast iron, decarbonised by blowing air 
through it, a triple metallic compound of iron, carbon, and manga- 
nese. This process, which has been in universal use ever since at 
all Bessemer steelworks, and cannot be dispensed with, is not even 
so much as alluded to in Sir Henry Bessemer’s patents. I am, 
therefore, the original inventor, and as much one of the creators 
of the age of steel as Sir Henry Bessemer, Sir William Siemens, or 
Sir Joseph Whitworth. With cool contempt, Mr. Jeans terms my 
invention ‘‘ the manganese incident.” He says very little about 
me or my process at all, and in that little betrays his own ignor- 
ance of the subject he treats of. R. T. MusHet. 

Cheltenham, January 24th. 


THE EFFICIENCY OF FANS. 


S1r,—In yourimpression of last week yourcorrespondent “G.T.H.” 
has published a table of comparisons of rotary fans. He has brought 
forward what he pleases to call the Blackman air propeller to dis- 
charge at 600 revolutions per minute 38,000 cubic feet of air; he also 
gives the weight and capacity of fans by several well-known makers, 
who construct fans for giving blast up to 10in. and even 30in. of 
water pressure through a restricted area of pipe, say 2ft. in 
diameter or less. Will ‘‘G. T. H.” inform me in your next what 
pressure his Blackman air propeller will give, restricting the volume 
to 2ft. diameter? Also the pressure he can give through a Ift. 
diameter pipe; if he cannot do so it is unfair for such fans to enter 
the arena of discussion in your paper. None of the makers referred 
to by ““G.T. H.” would even think of making such fans to dis- 
charge through 4ft. pipes; they would have recourse to the 
windmill fans, such as the Blackman air propeller. The Patent- 
office holds a great diversity of patents for this class of windmill 
fans, long before any American brought them into this country. 
I myself have taken such fans down as unfitted for the purpose 
for which they were intended eleven years ago. If such fans are to 
be classed with the Root blowers, all our ventilating engineers in 


London may discuss theirs as Verity, Boyles, &c., and your 
readers will not learn much from such an unreasonable and 
ridiculous parison, tion if the Blackman air propeller 


will give lin. of water pressure at 600 unless it blows upwards 
hot air. The proper way to try it then would be to see by 
the anemometer what amount of air would ascend with the fan at 
rest, and take off from the 38,000 what ascends without being forced 
by the fan. At600 revolutions the travels at about 7500ft. 
r minute, while at 2ft., 3750, consequently a far higher blast than 
in. of water must be attained on the delivery orifice in some 
eo of it to obtain an average all over 12) square feet area. 
have seen this week a 4ft. fan discharging air at the works of 
Haland and Son, at 46, Commercial-road, Lambeth, as follows :— 
Revolutions 285, cubic feet of air per minute, 35,000. I have been 
informed that experiments have been carried on with this patent 
fan for many months with both a 3ft. and 4ft. fan, solely for 
the se of ventilation. It isa fan constructed in obedience 
to the laws which govern the limits of the powers of rotary 
fans, and can no doubt be inspected by appointment at the above 
works. C. P. Henpy, Engineer. 
Cook’s-yard, Nelson-street, Commercial-road, E, 
January 10th. 


SPRING-CARRIED TRACTION ENGINES, 
Str,—I observe in your article in THE ENGINEER of the 4th. 
instaiit, on the prospects of the New Year, that referring to traction 
ehgines, you state that a great number of spring wheels and 


systems of springs have been brought out, ‘‘ and the inventors or 
manufacturers have invariably stated that the problem was solved, 
and as invariably they have given up building engines so fitted 
within a very few months.” You also state that ‘the spring- 
carried traction engine has yet to be produced, unless Messrs. 
McLaren of Leeds have olent the problem.” Allow me to state 
that this a exhibited a spring-carried traction engine at the 
Royal Agricultural Society’s Show at Derby, of which _ have in 
your issue of July 15th, 1881, a note and a sketch, taken by your 
artist on the ground, of the side plates for ing the shafts and 
axle. What this company then said has been fully borne out by the 
constant working of the engine ever since without any repairs 
whatever having been required, and the springs and mountings are 
acting as well to-day as they did when first sent out. The party 
who bought it is highly pleased with it, and told me only lately 
that there was not another equal to it in his neighbourhood, except 
, alluding to a similar one of our make sold into the district 
last season. This must, therefore be an exception to the rule you 
mention of inventors and manufacturers giving up making such 
engines ‘‘ within a veryfewmonths.” On the contrary, this company 
has now engines on this principle in progress in its works 
here. As regards the other remark in your paper to which I make 
objection, and relying on your general statement as being correct, 
if you consider the evidence now given conclusive, I think I may 
claim that this company was the first manufacturer of successful 
spring-mounted traction engines; the joint inventors of the 
separate side frames and spring mountings being Mr. R. Nichol- 
son and myself. I may also mention that this company obtained 
a medal, the only prize awarded for this class of engine at the 
Northumberland Agricultural Society’s Show at Berwick in 
August last. Wm. HeEwison, Secretary. 
Durham and North Yorkshire Steam Cultivation 
Company, Limited, January 9th. 


DOUBLE RUDDERS. 


S1r,—Your number dated Jan. 4th, 1884—the last edition—gives 
an account of a ‘‘torpedo boat rudder,” a suggestion of a Mr. Charles 
Folkert, Nicolaieff, South Russia; his letter is dated 18th August, 
1883. A drawing accompanies the description. To all intents 
and purposes it is identical with my own invention, which I call 
**double rudders for steering and checking, or water brake,” 
which, from its having been very frequently exhibited, is not 
unknown ; and its familiarity to the public has also been brought 
about by descriptions of it in many papers. It was exhibited at 
the Naval Engineering Exhibition, Agricultural Hall, at the Tyne- 
mouth Exhibition, the Falmouth Exhibition, the Fisheries Exhibi- 
tion, South Kensington; it has been shown at Lloyd’s, the Institu- 
tion of Civil Engineers, the Society of Arts. Anybody caring to 
see it now can do so any day at the United Service Museum, 
Whitehall, where a model is placed. 

T enclose you a copy of my specifications. I hold the American, 
French, and Belgian patents, as well as the English patents, and I 
shall be very much obliged to you if you will kindly permit this 
letter to have a place in your well-known journal. 


T. B. HEATHORN. 
10, Wilton-place, 8.W., January 14th. 


BRIGHTON BEACH. 


S1r,—In your issue of the 4th. inst. you remark regarding 
Brighton : ‘‘ During the year we have several times commented 
upon the Brighton beach and the groynes erected to prevent the 
loss of foreshore. The result of the work there carried out 
indicates the necessity for a different form of groyne ; and here, as 
in a good wry Ape there is no doubt that a form of open-work 

‘oyne would be much more successful. In many places it is use- 

ess to try to stop the sea. To break it up and take the velocity 

out of the water, and so dissipate its energy, is what is wanted, so 

that the back-wash may have but small velocity.” And you have 

previously entered into the controversy as to the question of 

whether the destruction wrought by the sea there was due to 

—— power or wave power. I have pointed out that it was the 
tter. 

Permit me to add afew words of protest against the continuance, 
at great cost to ratepayers, of the stereotyped plan which has so 
incessantly proved useless. That it is wave, and not current 
power, that we have to fear is surely manifest when we remem- 
ber that a ten mile current is an exceptionally rapid one, whereas 
waves frequently overtake and flood a vessel going more than that 
rate before a storm, and ‘‘ storm waves,” i.¢., waves indicating the 
approach of a storm, often reach places where all is calm many 
hours before the storm itself, and must have travelled at a rate 
more approaching fifty miles an hour. Iquique, Masulipatam, anda 
large tract of country between Calcutta and the mouth of the 
Hooghly were each of them nearly depopulated by a single wave. 
Besides this powerful forward momentum, there is also the back- 
wash, which sometimes does the most injury, as at Brighton and 
elsewhere. The simplest, most economical, and most scientific 
way to deal with this force is not to oppose, but utilise it. Divide 
the wave into portions, and turn those portions against each other. 

376, Strand, January 14th. E. C. GREENWAY THOMAS. 


THE LOAD LINE IN MERCHANT STEAMERS. 


S1r,—Whereas in all ships the metacentre is a point above 
which the centre of gravity of all the weights must not be carried, 
to ensure stability—in the initial state—and under the condition 
of their being inclined or forced over, by any force or power acting 
upon them ; and whereas the centre of internal volume of holds 
is the centre of lading, and with homogeneous cargoes filling the 
holds, the centre of gravity of the cargo. In some ships this 
centre of lading or volume of internal capacity is above the posi- 
tion or height of the metacentre, and consequently with homo- 
geneous cargoes filling the holds, the centre of gravity of the cargo 
is above the position or height of the metacentre. These vessels 
when so laden are unstable, and liable to capsize upon any force or 
power acting upon them. 

Now to obviate this tendency and liability of vessels to capsize 
by the centre of lading or volume of internal capacity being above 
the position or height of the metacentre, and tly the 
centre of gravity of homogeneous cargoes being above the position 
or height of the met tre, it is possible to so construct and 

roportion vessels that the centre of internal capacity or volume of 

olds shall be always below the position or height of the meta- 
centre at any different or variable draught of water, so that with 
homogeneous cargoes, or cargoes of variable nature, the centre of 
gravity of the cargo and centre of lading shall be always below the 
position or height of the metacentre at any draught of water, thus 
rendering it impossible to endanger the stability of the vessel by 
overloading. 

Centre of lading or internal capacity of holds to be below the 
position or height of the metacentre at any draught of water. 

Old Charlton, January, 1884. JouHN J. F, ANpREws, N.A. 


LEAD PIPES, 


S1r,—As you have been good enough to mention my name in 
your article on the above subject in THE ENGINEER of Jan. 18th, 
relative to my letter appearing on Dec. 7th, I ‘trust you will allow 
me to add a few further remarks on the subject. 

You say that I “‘seem to be under the impression that air can- 
not act as a cushion, and yet act as pressure conveying medium ;” 
for this I am most sorry, and in reply would ask, ‘‘ What is it that 
compresses the air which possesses this immense faculty for burst- 
ing pipes?” Is it not the expansion of part of the water in the 
pipe during the act of freezing? If thisis so—and what reasonable 
creature will deny it?—then obviously the water in the pipe which 
compresses the air must of necessity be under the same pressure as 
the air collected in the pipe. This being so, why, I ask, must the 
pipe yield to the air pressure more than to the water, and’ are not 


you, Sir, forgetful, for the moment, of the fundamental law of 
action and re-action? 

Further, is it not contrary to, at once, all theory and expe- 
rience to suppose, in support of an argument, that the last part of 
the water in a pipe to freeze would be the top? Will it not be the 
warmest place? and there will the burst occur. r 

Again, may I ask what is the proportion of air in a pipe which 
will cause the greatest likelihood of its bursting? One might infer 
from your remarks that the more air present the more absolute 
certainty would there be of that calamity; but this you will at 
once allow to be a reductio ad absurdum. 

It would be wasting both time and your valuable space to —_ 
by figures that a pipe absolutely filled with water is far more likely 
to burst from frost than one which is provided with an air space 
into which the increased bulk can force its way. To any one with 
a rudimentary knowledge of the subject the case must be too clear 
to make any such proof necessary. 

In conclusion, I can only express my gladness that your original 
theory is capable of such material modification; and I venture to 
hope that on further consideration you will be able to abandon the 
air theory of burst pipes altogether. F, W. SToKEs. 

13, Holland-street, Kensington, January 22nd. 


[We publish this letter for the reason assigned for writing it. 
If Mr. Stokes reads the article which he essays to criticise he will 
find that his second paragraph asks questions already therein 
answered. His third si states asa question what is not 
true, and ends by repeating part of the article referred to. His 
fourth paragraph shows want of understanding, as it admits an 
inference which probably none but himself has made, none could 
gather that the air mentioned in the article was other than the 
small quantity liberated from the water. His fifth paragraph 
suggests a proof which no one but himself imagines to be necessary 
as the converse has never been stated, and his last is in keepi 
with the whole and does not offend with too much modesty.—Eb. E. 


IMPROVEMENTS IN GRAPHIC STATICS. 


Str,—Graphic statics has no doubt interested many of your 
readers, if only as a recreation; but to the “‘ practical man ie it is 
certainly a subject of importance, as by its means a solution of 
many complicated problems can be so easily and elegantly obtained. 
It is to such that graphic statics is so useful, and to those requiring 
a check on formulated results. Any mode, then, by which the 
working of even the more minute problems may be facilitated, 
provided that such mode is correct and not liable to confusion, will, 
I hope, be acceptable. It is to this end that I venture to introduce 
the following simple improvement in one of the problems so often 
recurring, 7.¢., the finding the resultant in a general case of two 
given parallel forces; or to compound one force into two others, the 
position of which are given parallel to the original. Taking the 
first case, let Pand Q in the figure be the given forces, the resultant 
of which is required. Without reminding the reader of the ordi- 
nary way of proceeding, I will simply describe the treatment I 
would suggest. Along the direction of P lay off to a con- 
venient scale, A E=P, and from E, E D=Q; then from 
A draw A B in any direction crossing the line of action 
of Q at B; join B and D; and from E draw CE lel to 
A B, cutting BD in C. Then through C draw the line R 
parallel to the directions of P and Q. The line R gives the 
position of the resultant, the magnitude of which is P + Q. Again, 
in the second case, when the force R is given and the values of the 
two forces P and Q are to be found, proceed as follows: Along the 
direction of P scale off A D = R, and from the ends A and D, join 
to any point B on the line of action of Q, and where B D cuts the 


line of R draw a line parallel to AB; this will divide the length 
A D, representing R, into two segments A E and E D. These 
segments will represent to scale the amount of the er forces, 
P in this case being equal to AE, and Q equal to ED. If there 
is any doubt as to which segment of R should be taken to give 
either P or Q, it will be noticed that the two lines meeting on the 
line of the central force always include the segment applying to the 
force, on the line of which the parallel of one and the production 
of the other intersect. The proof of this solution is obviously only 
a matter of proportion ; or by drawing the line A C its connection 
with the old solution is made evident, and will, therefore, at once 
be admitted. 
The advantage of the above method will be understood when the 
number of lines required, and how many of them have to be drawn 
arallel to others, is known. Usually the problem requires seven 
ines in its solution, not counting the lines of action, out of which 
number four have to be drawn parallel, or at some constant angle, 
to four other lines. In the mode here suggested three lines have 
to be drawn—supposing, as before, that the lines of action are not 
included—of which only one has to be drawn parallel to another. 
This is a great advantage, for not only are more than half the lines 
saved, but three-quarters of the time of adjusting the set squares is 
also gained. I will not occupy your valuable space by showing its 
application to beams or cantilevers, which will he sufficiently clear, 
but leave the above for the consideration of your readers, as being 
a small step in the direction of making the employment of graphic 
statics not only more useful but also more advantageous. 
Bristol School of Science and Art, ANTHONY R. F. TREw. 
January 22nd. 


THE River Dry Docks, ENGINEERING, AND BOILER-MAKING 
Company, LimITED.—A prospectus has been issued of a new com- 
pany with a capital of £125,000, in £10 shares, for the p’ e of 
constructing a dry dock, &c., close to the yard of Messrs. W igham 
Richardson and Co. A good board of directors has been got 
together. The engineer is Mr. Sandeman, M.I.C.E., Newcastle- 
on-Tyne, 

Soutn KeEnsIncton Musrum.—Visitors during the week ending 
Jan. 19th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,416; mercantile marine, Indian 
section, and other collections, 3359. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1567 ; 
mercantile marine, Indian section, and other collections, 655. 
Total, 17,997. Average of corresponding week in former years, ” 
16,125, Total from the opening of the Museum, 20,722,771. 
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PNEUMATIC MALTING AT TROYES. 
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Tue lethargy in the malting trade, and in all matters relating | also devised a very ingenious machine for cooling the moist air 
to malting processes, induced by two centuries of restrictive | by which the process is carried on. 


legislation, is being gradually shaken off by the malting industry 


At the recent Brewery Exhibition, some of the 


under the new law. For many years nearly all improvements | used in these new maltings was shown in action by Messrs. H. 


in malting processes originated abroad, as numberless Acts of 
Parliament fettered every process and the use of every imple- 
ment requisite in a malt-house in this country. The entire 
removal of these legislative restrictions gives an opportunity for 


Stopes and Co., together with drawings of a malting constructed 
at Troyes for M. Bonnette under M. Saladin’s instructions. This 
malting is the third constructed for the same firm, the others 


| being at Nancy. .That at Troyes we now illustrate. We will 


improved processes, which promises to open up a considerable | not occupy space by a general description of the pneumatic 
field for engineering work, and to develope a very backward art | system, one great feature in which is the continuous 
by the application of scientific principles, The present time is, 


Fig. 4—SALADIN’S ECHANGEUR AND TURNING MACHINE. 


therefore, one of more material change than malting has ever 
experienced. 

Of the numerous improvements effected in the past few years, 
those made by M, Galland in France, and more recently by M. 
Saladin, are by far the most prominent, M. Galland ori- 
ginated what is known as the pneumatic system eight or nine 
years ago, This system, as carried out at the Maxéville brewery, 
near Nancy, was described in the Bulletin de la Société 
@ Encouragement, in - August, 1876, and subsequently in 
Vol. xlvi. of the Proceedings of the Institution of Civil 
Engineers, 

Since that time further improvements have been made by M. 
Galland; but more recently great advances have been made 
in the system by M. Saladin. He has developed the practice of 
the leading principle, and in conjunction with Mr. H. Stopes, of 
London, has added improved kilns and various mechanical appa- 
ratus for performing work previously done by hand, He has 


‘manufacture of malt throughout the year instead of only 


from five to eight months of the year, as it will be gathered 
from the following description of the Troyes malting:— 
In our engravings, Figs. 1, 2, and 3, pages 76 and 69, the 
letter A indicates the germinating cases; B, Saladin’s patent 
turning screws ; CA, air channels; D, passages ; ER, main driving 
sha‘ts; e, pulleys; F, metal recesses to fit turning screws; G, 
elevators ; H, trap-doors; I, air channels; J, openings to grow- 
ing floor for air; KS, engines and fan room; LN, fans, supply 
and exhaust; T, boiler; U, chimney; f, well. The capacity of 
the malting is 130 qr. malt every day. This is equivalent to an 
English house of 520 qr. steep. The whole space occupied is 
th> area necessary for kilns, malt and barley stores, engine and 
boiler house, and fans, No additional area is required for ger- 
minating floors, as ten germinating cases—A—are placed in the 
basement below kilns and stores. The building is of brick, with 
the internal walls below the ground line resting upon cast iron 
columns and rolled joists, The germinating cases A A are of 


iron; the bottoms are double. One of perforated plate is placed 
6in. above the bottom. These plates admit of draiming the corn 
if the germinating case is used as a steeping cistern also. Their 
chief object is, however, to admit of ready circulation of the 
air by the means presently to be described. Large channels 
Aaserve as drains for moisture and to convey the air to or 
from the growing corn. Between each case is a passage D, 
enabling the maltster to have free access to the corn at all points. 

With the exception of the driving shaft E, all the machinery 
is in duplicate, so that the possibility is remote of any break- 
down that would seriously affect the working of the house. 


Fig. 6 -SALADIN’S ECHANGEUR, AXIAL{SECTION. 


This is necessary, as should the fans L N be stopped for twenty- 
four hours the corn germinating at a depth exceeding 30in. 
would heat and impair its vitality. The boilers T and engines 
S are of the common type of 20-horse power nominal. The 
fans L N are the Farcot patent, illustrated a short time since in 
our pages. The lower floors of the kilns are provided with the 
Schlemmer patent mechanical turners. The turners—Fig. 4-— 
in the germinating cases are Saladin’s patent. 


6—SALADIN'S ECHANGEUR, TRANSVERSE SECTION. 


The germination of the grain is effected by means of ‘cool 
moist air provided by the fan described and the cooler and 
moistener—Figs. 5, 6 7, herewith—known as an echangeur. As 
the germinating grain has a depth of from 30in. to 40in. some 
pressure is required, and mechanical means are necessary for 
efficient and economical turing. The echangeur is a very 
ingenious application of the well understood rapidity of evapo- 
ration of any liquid when spread out in very thin layers over 


Fig, 7—SALADIN'S ECHANGEUR, SECTIONAL PLAN. 


large surfaces and exposed to a current of air. It consists of a 
cylinder, or series of cylinders, of increasing diameter, placed 
one within another. Each consists of finely perforated sheet 
iron. They are placed in a trough of water, just sufficiently 
immersed to ensure complete wetting, When rotated at a slow 
speed the surfaces of all the cylinders are kept just wetted. A 
volume of air is either driven or drawn through as may be 
required for any particular purpose. In the model malting, as 
shown at Fig. 4, next columns, taken from that shown at the 


Brewery Exhibition, the air was driven through the echangeur 
and thence through the germinating barley, Here or as 
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employed in the malting illustrated, the air in its passage comes 
first into contact with the moistened cylinders, and if hot and 
dry it becomes moist and cool, for the constant evaporation 
upon the cylinders has a very considerable refrigerating effect. 
This was well known to the Egyptians over four thousand years 
ago, and the porous bottle— gergeleh—of Esneh has been made 
until the present day, to keep the drinking water cool and fresh. 
The echangeur is like a gigantic gergeleh, and by increasing the 
size and number of the cylinders, and causing the water in the 
moistening trough to circulate, any volume of air can be wetted 
to the saturation limit corresponding to its temperature. It 
will be seen that this apparatus gives the maltster complete 
control of the humidity and heat as well as volume of the air 
driven through germinating corn. 

The turning apparatus is shown by Fig. 4, and consists, as will 
be seen of a cylindrical frame provided with rollers which run 
on rails at the edge of the germinating cases. It is carried to 
and fro from either end of the case by compensating rope gear- 
ing which at the same time gives motion to the gearing actu- 
ating the turning screws. These screws do not quite touch the 
bottom of the germinating case, but are provided with a pair of 
small brushes as shown in the annexed engraving, Fig. 8, which 

just skim it. The apparatus 
shown has but three of these 
screws, but the cases are gene- 
rally made wide enough for six. 
The kilns are double, each pos- 
sessing two floors, and worked 
upon the Stopes’ system. The 
construction of the furnaces is 
of the ordinary French pattern, 
The arrangement of the house 
permits of great regularity in 
working. Every day 130 qrs. of 
barley is screened, sorted, cleaned, 
and passed into a steeping cistern. 
When sufficiently steeped it runs 
through piping into the germi- 
- nating case, which, in the natural 
order of working, is empty. Here 
it forms the couch. When it is desirable to open couch a small 
amount of air is forced through the grain by opening the trap 
door connected with the main air channel. This furnishes the 
growing corn with oxygen, removes the carbonic acid gas, and 
regulates temperatures of the mass of grain. Later the 
Saladin turner is put in motion about every eight to twelve hours. 
The screws in rotating upon their axes are slowly propelled 
horizontally. They thus effectually turn the grain and leave it 
perfectly smooth. This turning prevents matting of the roots, 
the regulation of temperature and exposure to air being effected 
by means of the cold air from the echangeur. When the grain 
is sufficiently grown it is elevated to the kilns. For forty hours 
it remains upon the top floor. It is then dropped upon the 
bottom floor, a further charge of green corn following upon the 
top floor. The benefit is mutual. The bottom floor is main- 
tained at an even temperature, being virtually plunged in an air 
bath ; free radiation of heat is prevented ; the top surface of 
the malt is necessarily nearly as warm as that next the wires, 
which in its turn is subject to lower heats than would be neces- 
sary if free radiation from the surface was allowed. The top 
floor is by the intervention of the layer of malt between it and 
the fire prevented from coming into direct contact with heat of 
a dangerous and damaging degree. The same heat which is 
used to dry one floor, and in an ordinary kiln passes at once into 
the air as waste, is the best possible description of heat, namely, 
very slightly moistened heated air, to remove the moisture 
from the second layer of malt at a low temperature. It is of 
vital importance to retain this green malt at a low heat so long 
as any percentage of moisture exceeding, say, 15 per cent. is 
retained by the corn. 

The regulation of temperature is shown by the diagrams 

Figs. 9 and 10:— 


Fig. 8. 


SPEWINC TEMPERATURES OF MALT UPGN THE DRYING FLOOR OF KILN AT WELLS NORFOLK, 
DECEMGER. 142 1883. 


A.suPPOSED POINT. B.supposeD HOTTEST POINT, 
Fig. 9 


DIACRAK 


The distribution of the heated air in the kiln is rarely as 
uniform as is supposed, the temperature of the malt on drying 
floor being very different at different parts. In illustration of 
this, the following may be taken from a statement by Mr. Stopes 
of the results of an examination of the temperatures at different 
parts of a drying floor in a kiln in Norfolk :—“ A malting steep- 
ing 105 qr. every four days has a kiln 75ft. by 36ft.; an average 
drying area of under 26ft. per qr. The consequent depth of 
green malt when loaded is over 10in. The total area of air 
inlets is less than 27ft. super. The air outlet exceeds 117ft., a 
ratio of 13 to 3. The capacity of head room equals 44,550ft. 
cube. The area of each tile is 144in., with 546 holes, giving an 
effective air area of some 32in. The ratio of non-effective 
metallic surface to air space is thus 9 to 2.” The Casella 
anemometer gave no indications at several points, and 
fluctuating up and down draughts were observable at 
many others, especially at two corners and along the centre, 
“The strongest upward draught pulsated with the gusts 
of wind, and ranged from 30ft. to 54ft. per minute, 
a down draught of equal intensity occurring at intervals at the 
same spot, notwithstanding the fact, that the air was rushing in 
at the inlets below the floor at the high velocity of 785ft. per 
minute. The temperatures of the drying malt and superimposed 


air consequent upon the conditions thus indicated, were naturally 
as follows:—At B, the place supposed to be hottest: Heat of 
malt touching tiles, 216 deg.; heat of malt lin. above tiles, 
167 deg.; heat of malt 3in. above tiles, 154 deg.; heat of malt 
4in. above tiles, 152 deg.; heat of malt 5in. above tiles, 142 deg. ; 
heat of malt on surface, 112deg. At A, the place supposed to 
be coldest: Heat of malt next tiles, 174 deg.; heat of malt 2in. 
above tiles, 143 deg.; heat of malt 4in. above tiles, 135 deg.; 
heat of malt on surface, 104 deg.; the heat of the air 3ft. above 
tiles, 84 deg.; the heat of the air 5ft. above tiles, 82 deg. Fig. 9 
shows the temperature at twenty-six points close to the tiles, 
taken with twelve registered and accurate thermometers in the 
space of fifteen minutes.” These and other similar tests have 
led to the conclusion that the best malt drying cannot be done 
on a single floor. 
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Fig. 10 is a similar diagram showing the temperatures on a 
drying floor of kiln at Poole, Dorset, altered to Stopes’ system 
of drying. The temperature at different depths of the drying 
grain was as follows :—Malt at surface of tiles, 142 deg.; malt at 
lin. above tiles, 142 deg.; malt at 2in. above tiles, 142 deg.; malt 
at din. above tiles, 141 deg.; malt on surface, 140 deg. 

The advantages of the Saladin system over that hitherto 
working in Britain are numerous, and are thus enumerated by 
Messrs, Stopes and Co., who are agents for M. Saladin :—The 
area occupied by the building does not equal one-third of that 
otherwise required. The actual growing-floor space is only 
about one-seventh, and the number of workmen is ruled neces- 
sarily by the size of the house, but on an average is reduced 
two-thirds ; but the employment of much more power is neces- 
sary, and the power is used at more frequent intervals. The 
use of plant and premises is continuous, the processes of malt- 
ing being equally well performed during the summer months. 
The further advantage of this is that brewers secure entire 
uniformity in age of malt. By the English system the 
stocks of tinished malt necessarily fluctuate largely. All grain 
is subjected to the same conditions of surrounding air, exposure, 
and temperature. The volume of air supplied to the ger- 
minating corn is entirely under control, as are also its tempera- 
ture and humidity. When germination is arrested and the green 
malt is drying, the double kilns ensure control of the tempera- 
tures of the corn in the kilns. The infrequency of turn- 
ing the germinating grain benefits the growth of the roots 
and the development of the plumule, besides saving much 
labour. No grains are crushed or damaged by the feet or 
shovels of workmen. The air supplied to the corn can be inex- 
pensively freed from disease germs and impurities, The capital 
needed for malting can be reduced by the diminished cost of 
installation, and the reduced stocks of malt on hand, The 
quality of the malt made is considerably improved. The per- 
centages of acidity are much reduced. The stability of the beer 
is increased, and a greater percentage of the extractive matter of 
the barley is obtainable by the brewer. 


FIRES IN THEATRES. 


THE question of the dangers incurred by theatre-goers is con- 
stantly before the public, but as yet there has been no serious 
attempt to deal with it. Nor is it probable, until a great 
disaster has occurred, that sufficiently strong measures, putting 
an end to the risks which Captain Shaw has clearly pointed out, 
will be carried into effect. After such a disaster the strong tide 


FIG. 


of public opinion will render almost any legislation possible— 
too late, however, for the victims. Meanwhile, it has not per- 
haps been sufficiently considered whether there are no possible 
preventive measures which would give increased security with- 
out involving serious structural alterations. 

The Berlin theatres, most of which are admirably provided 
with supplementary exits, all have a fireproof screen isolating 
the stage from the auditorium. This screen comes rattling down 
immediately after the fall of the curtain on the last act, and is 


occasionally lowered during the play, so that the audiences 


become accustomed to it, and would not be liable to panic at its 
sudden appearance. Fire tell-tales are also in common use, 
Moreover, all the water service of every theatre has to conform 
to rigid conditions, while half-an-hour before any performance 
takes place, a party of semi-military firemen, marched up with 
as much certainty as the guard at St. James’s Pa'ace, takes 
charge of the whole building. 

But another plan for lessening the danger has been lately 
proposed, and is worthy of mention. At the recent Hygiene 
Exhibition at Berlin-—an exhibition which has not received 
nearly sufficient notice in the English papers—Dr, Obernier, a 
Bonn Professor, received a silver medal for a model illustrating 
a new mode of preventing the spread of fire in a theatre. Dr. 
Obernier argues that fires almost invariably break out behind 
the stage ; that time only is needed ; that the main outlet for 
ventilation is over the centre of the auditorium, and that con- 
sequently on the outbreak of fire a strong draught is created 
from the stage to the auditorium, causing the latter to be 
enveloped in smoke and flame in a very short time (Fig. 1). The 
object, then, is to prevent this inrush of hot air and flame. The 
main outlet lis placed over the stage B (Fig. 2), and a ventilat- 


ing shaft s is led into it from above the central chandelier k. It 
is further arranged that the upper outlet of the shaft s can be 
closed by a sliding shutter at e, while at the same time the area 
of the opening at / can be greatly increased. On the outbreak 
of fire, therefore, e is closed and J opened. The result is 
that a strong draught is created from the auditorium A to the 
stage B (Fig. 2), and the spread of fire is greatly retarded. It 
is further arranged that this action should be automatic. A 
chain D (Fig. 3), passing close under the stage is provided 
with links of fusible alloy. On the softening of the latter by 
heat, the weight U falls, and adding itself to the weight G, acts on 
a system of ropes and pulleys drawing up the sliding shutter ¢ 
and opening wide the flaps LL. By pulling on the weight G it 
can be ascertained at any time whether the arrangement is in 
working order, The automatic part of the scheme does not 
appear to be of much value, since it is evidently possible that a 
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considerable fire might have arisen before the fusible links gave 
way ; but it could easily be arranged that the apparatus might 
be set in action by hand from several different parts of the house. 

Dr. Obernierfurther proposes to lay a perforated pipe connected 
with the water service over the top of the ordinary stage curtain. 
The latter having been dropped at the alarm of fire, water is 
turned on, and the continuous stream serves to keep the curtain 
drenched and to interpose a wet screen—practically fireproof 
for a considerable time—between the stage and the escaping 
audience, 

The practical action of the above arrangement was shown in a 
model before the jurors of the exhibition, and pronounced quite 
successful, the wet curtain showing great fire-resisting qualities. 
Experiments of this class cannot, unfortunately, be carried out 
on a large scale, and when made with models only, do not perhaps 
enforce conviction. But the principles which Dr. Obernier has 
advanced appear to be perfectly sound, and his proposals are at 
least worth the serious consideration of the proprietors of our 
theatres, since their adoption would clearly greatly diminish the 
present risk to life, while entailing no great expense and no 
radical alteration of structure, 


TENDERS. 


TENDERS for the completion of the Lenton Boulevard, Notting- 
ham. Mr. Arthur Brown, borough engineer, 


| 
Samuel Thambs, Nottingh pted .. .. .. 10,98618 3 
James Knight, Loughborough .. .. .. .. «. 11,275 0 0 
W. E. Hopkin, Nottingham .. .. .. .. .. .. 11,800 0 0 
Foster and Barry, Nottingham .. .. .. .. .. 11,400 0 0 
Meats Bros., Nottingham .. .. .. .. «.. « 11,900 0 0 
T. Smart, Nottingham .. .. .. .. .. «+ «» 12,725 0 0 
D. C. Woodhouse, Nottingham .. .. .. .. «.. 18,486 0 0 
George Smith, Newcastle-on-Tyne .. .. .. .. 17,828 12 6 
Borough Engineer’s estimate... 11,35 0 


At the Royal Observatory, Greenwich, last week the mean 
temperature registered was 42°7 deg., being after all only 4°1 above 
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THE ENGINEER. 


RAILWAY MATTERS. 


Ar Hallstadt, in Caper Austria, an avalanche took place, which, 
after devastating the forest, blocked the railway line for a distance 
of 300 metres ; the snow was 15 metres deep. 

Tue Dover Town Council on Wednesday adopted a resolution 
authorising the town clerk to write to the joint committee of the 
Dover and Deal Railway, stating that unless the existing railway 
accommodation between Shorncliffe and Folkestone by Dover to 
deal, Sandwich, Ramsgate, and Margate were immediately 
improved, the council would apply to the Railway Commissioners 
for proper through railway communication. 

Tue directors of the Grahamstown and Port Alfred Railway have 
yeceived information from their contractor that the railway from 
Port Alfred to Blaau Krantz, a distance of thirty-two miles, was 
passed by the Cape Government Inspector, and opened for traftic 
on Christmas Day. The remaining twelve miles of the line are 
nearly completed, and temporary arrangements have been made 
for carrying traffic over the whole line to Grahamstown. 

THE directors of the London aml South-Western Company 
recommend a dividend for the past half-year of 7 per cent., the 
same as for the corresponding six months of 1882. At this rate it 
may be hoped that the company will be induced to put some 
decent carriages on its lines, some rails and chairs that can carry 
the engines with safety at all parts, and to burn down the Water- 
loo complication of stations, platforms, roads, level crossings, 
myriad booking offices, and all that hopelessly unlearnable collec- 
tion generally known as Waterloo Station. 


MAINTENANCE of rails does not cost much just now. The Rail- 
road Gazctte says new steel rails are sold for winter delivery at the 
mills for 34 dols., and old rails fetch 22dols. At that rate it 
would cost 1130 dols. per mile for rails to renew a mile of track of 
69 1b. rails: and as one-twelfth would be a very large allowance for 
the average renewals necessary, we have the yearly cost, at present 
prices, less than 100dols. per mile, which is Kary fo than the new 
ties required for the year would cost. Of course the cost of rails 
is not the only expense incident to renewing rails, however. 


A FEW days - at Leeds a horse with a heavily-laden railway 
wherry dashed down the Headingley Hill and came into violent 
collision with a tramway engine. The sheet iron case was 
smashed, the side windows broken, and the feed pipes bent and 
burst. The passengers in the tramcar were much alarmed at 
escaping steam, and on the ground, kicking and plunging, lay the 
horse with one of its legs broken, and scattered about were the 
goods with which the wherry had been laden. The horse was 
ordered to be killed, 


THE Northern Pacific Railroad lies mainly between 46 deg. and 
47 deg. north latitude, being about 200 miles south from the 
boundary between Canada and the United States, and about 
300 miles south of the parallel line—the Canadian Pacific Railway. 
The distance between the termini at Lake Superior and Puget 
Sound is about 2000 miles. There is besides a branch to 
St. Paul on the Mississippi of about 140 miles, leaving the main 
line at Brainerd. This would more strictly be the main line than 
the part of the railroad which communicated with Lake Superior, 
inasmuch as the railroad to St. Paul would be the line from which 
all the traffic from the Northern Pacific towns would travel to 
Chicago and the eastern ports. ‘There are also a number of 
branches under construction, which will bring up the total length 
to nearly 2500 miles. 

In his recent lecture on the Northern Pacific Railway, Mr. G. B. 
Bruce said; ‘‘ Perhaps the grandest or most imposing feature of 
the line was where the Columbia river passed through the Cascade 
range of mountains. Here the basaltic mountain side rose sheer 
out of the river almost perpendicularly to a height of 450ft., and 
the river itself at that place was about 120ft. deep. In construct- 
ing the line blasts of enormous proportions were put in, and the 
face of the hill was blown down into the river below, filling it up 
to a certain height, and at the same time forming a ledge in the 
rock for the railroad. In one instance 10 tons of powder were 
fired at once, which brought down 140,000 cubic yards of rock. 
The line now ran for a considerable distance along a magnificent 
hill-side almost perpendicular, which, whether when travelling on 
the railroad, or sailing up the river near it, presented one of the 
finest scenes which could well be imagined.” 

MAJOR-GENERAL HUTCHINSON and Major Marindin have sent 
in a report on the progress of the Forth Bridge Railway, in accord. 

‘ ance with the Forth Bridge Railway Act, 1882. In the shops at 
South several hydraulic cranes for handling plates 
and angles, a large eight-drill travelling machine, for drilling bed- 
plates, three hydraulic rivetting machines, and the second large 
travelling crane and ten-drill machine for tubes have been delivered 
and erected since August. The temporary stage on the south 
shore has been carried out to a distance of 1800ft., and spur jetties 
have been built out from it alongside each of the viaduct piers. At 
Inch Garvie the wrought iron landing stage has been completed ; a 
pair of powerful engines and air compressors have been erected to 
supply air to the 7Oft. caissons, and a hydraulic pumping engine 
and accumulator for the supply of power to the machines for 
rivetting up the caissons in position are almost finished. At North 
(Queensferry a second wrought iron stage, similar to the one 
already erected over the foundation of the south-west pier, has 
been nearly completed over that of the south-east pier. This 
stage will in the first instance carry the diamond drilling machinery, 
and afterwards the diving bell by means of which the rock at this 
pier is to be excavated and levelled. The diamond drill frame is 
now being transferred to the south-east pier, and parts of the 
diving bell and accompanying machinery have already been 
delivered on the ground. A complete set of air compressing 
machinery similar to that on Inch Garvie has been erected here, 
and is being used at present for supplying air to the rock drills at 
work levelling the ground round the piers. For the erection of the 
girders of the viaduct at the north end of the bridge a timber 
stage, varying from 10ft. to 40ft. in height, has been set up 
between the Fife cantilever pier and the north abutment. 


Dvurine the past half-year the Manchester, Sheffield, and Lin- 
colnshire Railway has made fair progress with some of the works 
we recently noticed in THE ENGINEER as being then commenced or 
in contemplation. In that half-year the expenditure on capital 
account was £201,207. Of this amount £87,356 was the sum spent 
on land purchases, construction of way, and stations on lines open 
for traffic; 42,452 was spent on new working stock, including 
£19,490 for new locomotives and tenders; £42,500 on subscriptions 
to other railways, the Wigan Junction Railways being the most 
costly; and the balance was spent in dock, steamboat, and other 
special items—at Grimsby mainly. In the half-year now entered 
upon, the estimate of the expenditure is slightly less— £185,000. 
Of this £105,000 is to be spent on the lines that are open for traffic, 
430,000 on working stock, and £50,000 on subscriptions to other 
railways. The line seems to have before it an expenditure of 
£786,000, in addition to that we have named; but of this sum half 
a million is for works ‘not yet commenced and in abeyance,” so 
that the expenditure on capital account of the railway is small, 
except so far as it may be enlarged by the proposals to Parliament 
in the present year. And, indeed, this is one of the railways that 
may be said to have need of rest in this respect. It has spent 
largely of late years, and it ought now to be developing the traffic 
on the lines that it has made, and on the costly joint lines—such 
as the Cheshire—in which it has a share. It is in these Cheshire 
and other bey lines that much of the want of large dividends on 
the part of the Manchester and Sheffield Railway is concerned. It 
has expended £6,267,093 on ‘‘ subscriptions to other railways,” and 
in the past half-year it only received £60,000 for its share of the 
net receipts of these lines. A time of rest would allow the traffic 
to grow, and would allow the working expenses to be kept in check 
—though these are not very extravagant—and thus the future of 
the line would be better, 


NOTES AND MEMORANDA. 


Mk. Francis GALTON gives the mean weight of professional men 
as 161 Ib. at 27 years, 167 Ib. at 30 years, 173 lb. at 40-years, 174 lb. 
at 50 years.and the same at 60 years. 

Herr 8, Kaiscuer, in the Physical Laboratory at Berlin, has 
been making a number of experiments on the alleged development of 
electricity during the condensation of steam. He could not find 
any electricity. 

A PLATE-GLASS insurance company having to pay 1456 losses in 
eight months to September, reports 343 pk le from stone 
throwing &c. ; imperfect glazing caused 144 ; 86 door plates were 
broken by wind and 59 by wind and hail ; burglars, 76; malicious 
persons, 43 ; runaway horses, 24; persons falling on sidewalk, 39; 
window cleaners, 103; moving shutters 54; with other breakages 
from 59 down to 1, the last caused by a flying owl. 

Dvrine the week ending December 29th, in thirty cities of the 
United States, having an aggregate population of 6,998,800, there 
died 2810 persons, which is equivalent to an annual death rate of 
20°) per 1000. For the North Atlantic cities the rate was 23°8; 
for the Eastern cities, 21°9; for the Lake cities, 16°4; for the river 
cities, 17°1; and in the Southern cities, for the whites, 24°6, and 
for the coloured, 37°4 per 1000. Of all the deaths, 34°3 per cent. 
were under five years of age, the proportion of this class being, as 
usual, the American Sanitary Engineer says, highest in the e 
cities, where it was 42 per cent. 


AmoneGst the many recent suggestions for primary batteries is 
one due to MM. Lalande and Chaperon, in which oxide of copper 
is used as a depolarising agent. The oxide, in powder, is pes. 4 in 
or on a sheet of copper or iron. The positive element is zinc, and 
the exciting liquid caustic potash. A zincate of potash is formed 
by the solution of the zinc. The cell is absolutely inactive when 
the circuit is a when closed the current is remarkably constant. 
According to M. Hospitalier, the electro-motive force is 0°98 volt. 
It must of course be closed from the air, to prevent absorption of 
carbonic acid by the potash. The reduced copper is reoxidised by 
simple exposure to the air. 

In a recent lecture on house drainage Captain Galton said :— 
“The Delhi ulcer was traced to the oeihatlen of the wells from the 
contaminated sub-soil; and the soil in many cities and villages is 
loaded with nitre and salt, the chemical results of animal and 
vegetable refuse left to decay for many generations, from the 
presence of which the well water is impure. There are many 
factories of saltpetre in India whose supplies are derived from this 
source; and during the great French wars, when England blockaded 
all the seaports of Europe, the first Napoleon obtained saltpetre 
for gunpowder from the cesspits in Paris.” These illustrations of 
conversion of ancestors into explosive materials serve to show ‘‘ to 
what base uses,” &c., and that Shakespeare’s ultimate fate of 
Cresar was not perhaps the most objectionable. 


Dr. H. HAMMERL, who has been writing on the copper volta- 
meter, arrives at the following conclusions :—(1) The material con- 
dition of the surface of the electrode, that is to say, whether it is 
covered with a bright copper film or not, has no influence on the 
amount of the deposit. (2) The changes of concentration of the 
copper solution, brought about in the voltameter by the current 
itself, cannot be sufficiently prevented by stirring. (3) Heating 
the fluid to boiling causes the deposit to come down almost com- 
pletely in the state of cuprous oxide; it is partially oxidised even 
at temperatures between 40 deg. and 60 deg. Cent. (4) The 

eatest permissible strength of current, for which the deposit may 

safely assumed to be a measure of the current, is about 7 ampéres 
per square decimetre of the cathode surface. 


ACCORDING to the Report on the Census of 1881, the territory 
occupied by the 254,187,630 inhabitants of the British Empire is 
estimated as consisting of slightly over eight millions of English 
square miles—an area more than twice as large as Europe, larger 
than North America, almost half as large as Asia, and not very far 
short of one-sixth of the land surface of the earth. Of these eight 
millions of square miles, somewhat more than three and a-half 
millions are in America, and form nearly a quarter of that con- 
tinent; three millions more square miles are in Australasia; some- 
what less than a million are in Asia; a quarter of a million are in 
Africa; while the portion that lies in Europe constitutes a very 
inconsiderable fraction of the whole, amounting to no more than 
120,960 square miles, of which 120,537 form the United Kingdom. 

THREE sheets containing the results of the past year’s meteoro- 
logical observations conducted at Nottingham, at a station 182ft. 
above half-tide level at Hull, under the direction of Mr. M. O. 
Tarbotton, M.1.C.E., have been published, and these contain a 
good many figures of interest. The total range of atmospheric 
mone was 1°S65in., the highest reading being 30°739in., and the 
owest 28°774in. The highest temperature in the shade was 
87‘7 deg. F.; lowest, 15°0. Highest reading in sun, with blackened 
bulb in vacuo, 135 deg. on July 2nd and August 14th. Total rain- 
fall in 7 30°046in. measured on the ground, and 27°760 
measured 39ft. above ground. The mean monthly weight of a 
cubic foot of air varied through the year from 528°5 grains to 
557°3 grains, the mean of all the means being 546°4 grains, or 
0°07806 Ib, 

AN investigation has been made by M. E. Reynier on the electro- 
motive force of certain batteries in which polarisation takes a. 
These, following the late M. Mandet, he calls ‘‘ single-electrolyte,” 
instead of ‘‘single-fluid” batteries. For a zinc-copper cell con- 
taining a single electrolytic fluid, he made the maximum cell with 
a cathode of sheet copper folded and curved, presenting 300 times 
as much surface as the thin copper rod which serves as anode, 
whilst in the minimum cell the proportion is reversed, so that the 
polarisation at the surface of the copper attains at once its maxi- 
mum value. The electro-motive force of the cells when filled with 
dilute sulphuric acid, and having the zinc amalgamated, was 
1:072 volts maximum, and 0°272 volts minimum. Many other 
electrolytes were examined. The electro- motive force was 
measured upon a galvanometer of high resistance. 


NEARLY three years have passed since the census was taken, so 
that the population of the large towns now greatly exceeds that 
which was given in 1881, assuming the same rate of increase to 
continue. These decennial rates varied, of course, very great— 
namely, from 41°2 in Salford to 7°3, taking twenty of the chief 
towns. They were as follows :—Salford, 41°2; Oldham, 34°8; 
Nottingham, 34°2; Leicester, 28°5; Hull, 26°5; Bradford, 24°4; 
Leeds, 19.3; Sheffield, 18°6; Sunderland, 18°6; London, 17°3; 
Birmingham, 16°6; Brighton, 16°3; Bristol, 13°3; Newcastle, 13°2; 
Portsmouth, 12°7; Liverpool, 12°0; Wolverhampton, 10°9 ; Nor- 
wich, 9°3; and Plymouth, 7°3 per cent. In the case of Man- 
chester the rate is a small declining one, namely, 2°8, but, taking 
Manchester and Salford together, the rate of increase was 88. 
Correcting the census tables by these rates, the following will be 
the populations of the large towns, dated to the middle of 1884 :— 
Salford, 197,153; Oldham, 122,676; Nottingham, 295,298; 
Leicester, 132,773; Hull, 181,225; Bradford, 207,564; Leeds, 
327,324; Sheffield, 300,563; Sunderland, 123,204; London, 
4,019,361; Birmingham, 421,258; Brighton, 112,954; Bristol, 
215,457 ; Newcastle, 151,325; Portsmouth, 133,059; Liverpool, 
573,202; Wolverhampton, 78,367; Norwich, 90,410; Plymouth, 
75,509 ; and Manchester, 338,296. In addition to these, the popu- 
lation of Cardiff is now taken at 93,468 ; Huddersfield, 86,004 ; 
Halifax, 76,479; Blackburn, 110,498; Preston, 99,481; Bolton, 
108,968 ; Derby,87,608 ; and Birkenhead, 90,870. Respecting the 
growth of London, the Census Commissioners point out that ‘‘ the 
population has almost exactly doubled itself in the course of forty- 
one years, whereas the population of the rest of England has taken 
fifty-seven years to multiply in an equal degree. The metropolis 
has thus been gaining in its proportions as compared with the 
country at large, and whereas at the beginning of the century out 
of nine inhabitants of England and Wales one lived in London, the 
proportion has now risen to one out of seven,” 


MISCELLANEA. 
THE six new gunboats which were recently ordered for Tonquin 


will be ready for despatch from Saint Nazaire by March, and the 


last of them will leave on the 10th of that month. 


A MEMORIAL to the Board of Trade in favour of the legislation 
of the 112 Ib. weight is to receive the support of the Sheffield and 
Dewsbury Chambers of Commerce and the Shropshire Ironmasters 
Association, 

Mr. W. Marttuews, C.E., the borough engineer of Peterborough, 
has been selected from sixty-one candidates to fill the post of 
waterworks’ engineer to the Southampton Corporation, in the room 
of Mr. G. Manwaring resigned. 

THE “‘list of sections” of angle, bulb, tee, joist, channel, deck 
beam, and other sections of iron and steel which Messrs. Bailey, 
Sons and Co. have hitherto issued yearly, will in future be 
published quarterly. The list just published contains 1850 sectiens. 

In Nasmyth’s account of his inventions and contrivances, p. 417, 
is a description of a method of reversing the action of slide lathes. 
A'correspondent points out that although Mr. Nasmyth says the 
contrivance was adopted, it certainly would not work as illustrated 
in Mr. Nasmyth’s autobiography. 

On the 16th inst. there was launched from Mr. Skelton’s yard, 
at Millwall, a mail lighter which has been constructed for the 
Orient Steam Navigation Company, and is intended to be used at 
Suez for the conveyance of the mails to or from the steamer. The 
lighter is 45ft x 8ft. x 5ft. Gin., constructed of Siemens steel, and 
will carry 30 tons of mails. At each end of the lighter is an air- 
tight chamber similar to a lifeboat. On deck is a small hatch for 
handing the mail bags in or out, which is made to close watertight. 

As water may be said to be the chief source of wealth in Aus- 
tralia, the following telegram from the officer in charge of borings 
at Bourke, in New South Wales, is important:—‘‘ We have struck 
a further supply of fresh water in Bore B, No. 3, at a depth of 
192ft., in a layer of granite pebbles and boulders. This water is 
quite distinct from that struck at 122ft. We have not yet 
gauged the quantity, but the water has risen 10ft. over the surface 
in pipes. We are of opinion that we are only coming on the main 
water-bearing strata, and will have a greater supply when the bore 
gets deeper into the gravel bed.” 

A NEW twin-screw hopper dredger, the Platypus, recently 
launched by Messrs. Simons and Co., Redfern, steamed down the 
river on Saturday last; and anchored opposite Garvel Dock, 
Greenock, where, after filling her hopper with nearly 1000 tons of 
dredgings, at the rate of 500 tons per hour, the vessel lifted its 
bucket girder and steamed to Loch Long, where her load was 
instantly deposited. A speed of ten miles per hour was obtained. 
The Platypus has an awning deck, and was constructed for the 
Queensland Government, and is for the purpose of deepening the 
rivers and bars at the northern ports of Queensland, and is intended 
to steam considerable distances along that coast. The machinery 
for propelling the vessel consists of two independent sets of com- 
pound surface condensing engines, of 500-horse power. The boilers 
are made entirely of steel, and the working pressure is 80 Ib. 

A MEMORIAL has been forwarded to the Secretary of State for 
India by the Council of the East India Associetion, which shows 
how important engineering work in that country is considered. It 
directs attention to the great importance of the construction of 
public works, and more particularly of railways in India, and ex- 
pressing regret that, during 1883, the increased number of miles 
completed was only 373, compared with 726 in the previous year, 
and 838 in 1880-81. The Council point out that the proposed 
suspension of all further operations pending the appointment of a 
Committee of the House of Commons to consider the whole question, 
would be tantamount to more than a whole year’s arrest of the 
material progress of India. They also urge the obvious claims for 
railway extension, and for the construction of reservoirs and irriga- 
tion canals for the preservation of the people in times of drought. 


Messrs. A. JOHNSTON AND Co. have published a standard chart 
of the British Empire, designed more especially for use of schools 
under the Education Department. It is printed in colours, and 
has well and clearly executed maps of the Maltese Islands, 
Gibraltar, Heligoland, the Isle of Man, the Channel Islands, 
Cyprus, Aden, Perim and Socrotra, India, Australia, Tasmania, 
New Zealand, the Fiji Islands, the Straits Settlements, Hong 
Kong, North Borneo, Mauritius, South Africa, West Africa, St. 
Helena, Ascension, British Honduras, British Guiana, the West 
India Islands, the Bermuda Islands, the Falkland Islands, and 
British North America. The population of each country is given 
from the last census, the railways from information specially 
acquired, the coast lines have been drawn from the latest 
Admiralty charts, and the connection by submarine cables is shown. 

WE learn from Messrs. J. Gavin, Birt, and Co., Leadenhall- 
street, London, the official agents for the naval section of the 
International and Universal Exhibition to be held this year at the 
Crystal Palace, that they are making arrangements for a full and 
representative collection of models of steamships and iron sailing 
vessels, so that the great improvements made in shipbuilding, in 
accommodation for passengers, in cargo = powers—including 
the preservation of fresh provisions—in appliances for economising 
the consumption of fuel, and in marine engines, during the last 
thirty years, may be brought thoroughly under the notice of the 
civilised world, and if possible contrasted with examples of naval 
design prevalent at the time of the first great Exhibition of 1851. 
This section includes everything relating to the outfit and main- 
tenance of steamers and sailing vessels, lifeboats, pleasure boats, 
yachts, &c., and every appliance incidental to navigation. It would 
thus appear that the Crystal Palace Exhibition is to take place, 
though nothing is ever heard of it. 

Execrric lighting of trains by an arrangement devised by an 
engineer, Mr. Massey, seems to give every promise of practical and 
continued success. After nearly three weeks working without 
hitch, the experiment of the direct electric lighting of one of the 
District Railway trains between Kensington and Putney is looked 
upon as a success. The Putney train is provided with a collection 
of plant procurable without special manufacture, the whole con- 
sisting of a launch boiler, a Willan’s three-cylinder single-acting 
compound engine, running at 500 revolutions, and driving direct 
a Siemens shunt-wound dynamo supplying current for fifty Swan 
twenty-candle power incandescent lights, and thus giving about 
seven indicated horse-power. In addition, there are two water 
tanks and a coal box, the whole being placed in a —— van, 
and this tentative arrangement has this a that by the 
removal of the van on other lines, more extended trials can be 
made on longer trains, as in the present case only thirty of the 
lamps are employed for the actual service of the train, the remain- 
ing twenty being kept lighted in the van itself. 

THE second of a course of lectures on “‘ Electrical Engineering,” 
by Mr. Jno. C. Fell, *M.I.M.E., &c., was delivered on the evening 
ot January 14th in the reading room of the Society of Engineers, 
Victoria-street, Westminster, Mr. T. H. Hovenden, member of 
council, in the chair. The lecturer commenced with an explana- 
tion of the generation of a galvanic electrical current from 
chemical reaction, explaining clearly the chemical changes taking 
place in the cell. The lecturer then gave a very useful list of the 
chief commercial galvanic batteries at present in use, with details 
of the various positive and negative elements. An explanation of 


the formula Q = ; followed with its various adaptations to alterna- 


tive combinations of batteries in partial series and partial parallel 
arc. The comparison between single and double-celled batteries 
was fully gone into, and the effect of the double cell on increased 
internal resistance was clearly explained. The practical adapta. 
tion of batteries to electrolysis, electro-plating, or Tighting purposes 
was fully discussed, and the lecture terminated with some new 
theoretical views expounded by the lecturer upon the value of 


dispensing as far as possible with internal fluid resistance, 


| 
| 


JAN. 25, 1884. 


THE ENGINEER. 


Ls DNISVLS 40 =. 
ssous — 
1 


or cz 


Sivi30 


ONIMOHS MZIA 


JINONNA 


| | | NV79 
Ly | AVI9 
—-ONIDVLS 40 dOL 40 
: 
| 
| | 
{ 
NOILVAa"a 1 old 


asno 


HHL ONIMS—AVMTIVU ADISNUVA ANV 


TTOH 


= 
IP 
= 
| o “4 
= 
Hil 
Bs 
| 
= 
| | AE 


JAN. 25, 1884. 


THE ENGINEER. 


73 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Vater den Linden, 

VIENNA.—Messrs. Gero_p and Co., beellers, 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Txe Witimer and Rocers News Company, 
31, 


PUBLISHER'S NOTICE. 


*,* Next week a Double Number of THE ENGINEER will be published 
containing the Index to the Fifty-sixth Volume. The Index will 
include a Complete Classified List of Applications for Letters 
Patent during the past sia mouths, together with a list af Abstracts 
of Specifications published during the same period, Price of the 
Double Number, 18. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
yood faith. No notice whatever will be taken of anonymous 
communications, 

A. J, R.—We ave not acquainted with the machine, 

1., (Sheffield), letter the application of thia correspondent, 

J, R. (Barcelona). —A letter awaits the application of this correspondent, 

K. E. C.—Repeat your question and send a sketch, We fail to catch your 


manning, 

AN ArTIZAN.— You will find as much of 
in THE ENGINEER for September Tth and 14th, 1883, 

Reaper. — The question you ask would require the reproduction of a chapter 
Jrom a book, such ax Unwin's “ Blements of Machine Design,” Clark's 
Book of Rules, Tables, and Data,” B. B. Stoney's book On Strains,” 
and others, to which we muat refer you, aa we have aot the space required, 

W. J. H.--Ia fitting up a« lightning conductor care should be taken to put 
every bit of metal in the cap or other part of the chimney in good electrical 
contact with the conductor, If the cap of your chimney is of cast ivon, the 
conductor may pass through «@ hole init and be wedged in tight with copper 
wedge, 

W..-It ia impossible to aay whether your scheme would anaieer or not without 
direct experiment, In some ships it would do no good, in others it would 
prove serviceable, There are practical objections to the scheme, and also 
oointa in ita favour, If you like to send a sketch and description, we will 
submit it to our readers Jor opinion. 


DRAWN STEEL TUBES. 
(To the Editor of the Engineer.) 


Sirn,—Can any one inform me if there is a maker of steel drawn tubes 
up to 18in, diameter and 16ft. long? Siama, 


CLIFF’S SMOKE CONSUMER. 
(To the Editor of The Bagineer.) 


Sir,—Can any reader inform me where I may obtain the particulars of 
Cliff's patent smoke dapted to} tives? T. B 
West Bromwich, January 22nd. 


CORRUGATING STAMPING PRESSES, 
(To the Editor of The EBagineer.) 
Sir, - I shall be obi to any reader who will give me the names of 
makers of machinery for stamping corrugated sheets. Cc. HLS. F, 
Sheftield, January 19th. 


INDIA-RUBBER STAMPS. 
(To the Bditor of The Engineer.) 
Sir,—Can any reader inform me where I can purchase a machine for 
the manufacture of india-rubber stamps, and the probable cost of same ? 
Bristol, January 17th. J. 


PLAIN WATERPROOF CANVAS. 
(To the Editor af The Engineer.) 

Sir,—Can any of your readers inform me whether such a thing as plain 
waterproofed canvas for vans, trucks, &c., is made in England—fiax for 
its and price? Lopz. 

ondon, N.W. 


COKE WASHING MACHINERY. 
(To the Editor of The Engineer.) 

Sin,—Can any reader refer me to the best known machi 
washing coke from puddling and mill furnaces, as I 
down macbinery for the purpose’ 

Stockton-on-Tees, January 23rd. 
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TRAM-CARS. 

(To the Editor of The Engineer.) 
Sir,—{1) Will any reader tell me where I can obtain working drawings 
of tram-cars? (2) Details showing and describing improved couplings for 
steam or horse-power? (3) Will there be any objection to the lowering of 
the tram-car platform one step—the step coming in at the door, going 

inside the car? W, A. 
Liverpool, January 2\st. 


ENAMELLING STEEL. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers kindly inform me by what process I ma 
produce a black enamel ey steel which will not scratch saely or oa 
off? The steel upon which I wish to operate is in lengths of 10ft. by 3in., 
and very thin. 1 have used the following chemicals, but they produce a 
rongh and dead black surface :—40z. water, 202. crystallised iron 
chloride, 2 oz. antimony chloride. A Reaper, 

Egremont, January 19th. 


WATER POWER. 

(To the Editor of The Engineer.) 
Sir,—I shall feel much obliged by any reader giving from reliable data 
the most economical method of utilising a water-pressure supplied from 
continuons iron piping of 3in. internal di t ies dist. of a mile 
over undulating ground. This main taps a lake of about 10 acres area, 
and is of the same diameter Sonne The last of two of the undula- 
tions referred to approximate in altitude almost to that of the lake itself, 
which is 200ft. above the lowest point of the main, to which lowest point 
ength of piping almost entirely negatives the power expected from 
a registered ure of 901lb, to the square inch, Providing that the 
volume of water passing through the above piping admits of it, would a 
turbine or overshot water-wheel prove the best to develope a power of, 
say, eight horses for sawing machinery, and what should the measure- 

ment of each be in diameter, breast, &c. ? Tv Quogue, 
Salop, Jan. 2ist. 


SUBSCRIPTIONS. 

Tre ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. £0 148, 6d. 
Yearly (including two double numbers) .. .« £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made, Tur ENGINEER is registered for transmission abroad. 


Cloth cases for binding Tuk ENGINEER Volume, price 2s, 6d. each. 

A complete’set of Tur ENGINnrer can be had on application. 

Foreiqn Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given lela ;—Foreign Subscribers paying in advance 


the Patent Act as you will require) 


at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-ofiice order must be accompanied by letter of 
culvice to the Publisher. Thick Paper Copies may be had, iy preferred, at 
ineveased rates, 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in. London, — Austria, Buenos Ayres and Algeria, 
Greece, Lonian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

« The charge for Advertisements of four lines and vader ia three shillings; 
tov every two lines afterwards one shilling aad sixpence; odd lines ave 
charged one shilling, The line averager seven words, When aa advertise- 
dent meaaurer an inch ov wore the charge ia ten shillings per inch, All 
single advertizaements Jrom the country must be accompanied by a Poat-office 
order in payment, Alternate advertisementa will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such ease, 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuk ENGrNger, 163, Strand. 


MEETINGS NEXT WEEK. 

Tue Institution or Civit Encineers.—Tuesday, Jan. 29th, at 8 p.m.: 
Ordinary meeting. Renewed discussion upon the paper by Mr. Hackney, 
“On the Adoption of Standard Forms of Test-Pieces bor Bars and Plates ;” 
and paper to be read, time permitting, “‘Speed on Canals,” by Mr. F. R. 
Conder, M. Inst. C.E. Friday, Feb, Ist, at 7 p.m.: Students’ meeting. 
Paper to be read and di i, ‘Some El tary Electrical Notes,” 
by Mr. Edgar Smart, Stud. Inst. C.E. 

THE Society or TELEGRAPH ENGINEERS AND ELecrricians.—Thursday, 
Jan. ist, at 8 p.m.: Paper to be read, ‘‘On a System of Electric Fire- 
alarms,” illustrated by diag and t os Mr. Edward Bright, 
Member. 

Society or Arts.—Monday, Jan, 28th, at 8 p.m.: Cantor Lectures. 
‘Recent Improvements in Photo-Mechanical mting Methods,” 
Mr. Thomas Bolas, F.C.S. Lecture 1.: New development of the Wood- 
bury-type process. Tuesday, Jan. 29th, at 8 p.m.: Foreign and Colonial 
Section. ‘“ Canada as it will appear to the British Association in 1884,” 
by Mr. Joseph G. Colmer, Secretary to the High Commissioner for 
Canada. ost the Marquis of Lorne, K.T., will preside. 
Wednesday, Jan. 30th, at 8 p.m; Eighth ordinary meeting. ‘Coal Gas 
as a Labour-saving Agent in Meehanical Trades,” by Mr. Thomas 
Fletcher, F.C.8. Sir Frederick Abel, C.B, D.C.L., RRS, Chairman of 
the Council, will preside, 


DEATHS. 
On the 16th inst., at Dartmouth Park-hill, N., WiLLiaM Brown, C.E. 
On the 11th inst., at Chichester-road, after a long, painful illness, borne 
with the greatest patience and resignation, Epwarp E. Ta.sor, C,E., 
aged 63, deeply and sincerely mourned, 
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CANALS AND RAILWAYS. 

In our last impression we directed attention to the influ- 
ence which good and bad railway management, especially 
in the matter of passenger traffic, exerts on the cost of 
transport. We stated at the outset that the part played 
by railway companies has a great effect on the position of 
various trades and enterprises. It is, we fear, not to be 
disputed that railway companies are at this moment, and 
have been for some time past, doing a great deal of 
mischief by charging excessive, incongruous, and irregular 
rates, There are breathings in the air which denote that 
long suffering as the Englishman is, there are some things 
which he cannot stand; and it is our purpose now, follow- 
ing up the line of action which we took last week, to direct 
attention to canals as competitors operating against rail- 
ways; and powerful means, if properly mors | for reducing 
the rates charged by railroad companies. Curiously enough, 
in one sense, very little seems to be known about the 
important part that canals not only may play, but probably 
will play at no distant date. To the outside public, canals 
are simply survivors of a past age. They are looked upon 
much as a mail coach would be regarded ; and the railway 
companies have done all in their power to foster this 
theory. But the truth is that the waterways of a country 
may be made to take a very influential part indeed in the 
trade operations of a nation. The truth is recognised in 
all civilised countries save England. Even here, however, 
men are beginning to understand the real value of canals; 
and action of a somewhat energetic character is, we are 
happy to say, being taken, which may result in conferring 
considerable benefits on the trading community. 

It may not be known that railway companies from com- 
paratively early periods moved heaven and earth to get 
the canals into their own hands, and in this to a great 
extent they succeeded. The system adopted was very 
simple. They pointed out to the shareholders in canals 
that the railways would probably ruin them, but they 
offered to guarantee a dividend of 4 or 5 per cent., pro- 
vided the owners of the canals would hand over the control 
of the canals to them. This seemed a very munificent 
offer, and was largely .“ The companies also 
bought up canals bodily. e need hardly add that the 
railway companies did nothing to develope canal traffic. 
In February, 1883, however, a Select Committee was 
appointed, without much opposition, because it was 
generally believed that its functions would consist in 
inquiry into the provisions of the Canal Boats. Act (1877) 
Amendment Bill ; but, as a matter of fact, the considera- 
tion of this Bill was but a small at of the duty entrusted 
to the Committee, and the Bill was reported without 
any amendment whatever. The Committee was really 
appointed “to inquire into the condition and the 
position of the canals and internal navigation of the 
country, to report thereon, and to make such recom- 
mendations as may appear necessary. The committee con- 
sisted of Mr. Peel, Mr. John Corbett, Mr. Barnes, Mr. Bolton, 
Mr. Carrington, Mr. Rowley Hill, Mr. John Holms, Mr. 
Isaac Wilson, Mr. Stavely Hill, Sir Edmund Lechmere, 
Sir Henry Holland, Mr. Jackson, Mr. Shiel, Mr. Hicks, 
Mr. Salt, Mr. Phipps, and Mr. Slagg. The committee 
commenced operations, and reported last July as follows: 
— “Your committee have examined several witnesses upon 
the subject, and upon the Bill referred to them; but as it 
will not be in their power to conclude the investigation in 
the present session, they have agreed to report the eyidence 


already taken before them, and to recommend that the 
committee should be reappointed in the next session of 
Parliament.” The Blue-book containing the evidence can 
now be obtained, and a more formidable indictment has 
never been framed against the railway companies. We 
have no intention of—nor, indeed, would it be possible to 
~~ even an outline of the contents of the bulky volume. 
t must suffice for the present if we point out some of the 
deductions which may be drawn from its pages. 

The first truth which is made prominent is that canals 
can be made to do an immense amount of necessary 
work at much less cost than railways. We find, for example, 
so eminent an authority as Mr, James Abernethy asserting 
that the canals of this country could be enlarged and 
improved with the greatest ease, and that all raw materials 
could be transferred on canals at less cost than on rail- 
ways. He considered that any scheme which would pro- 
mote the carriage of raw materials from the centre of 
England to the ports would be a matter of great import- 
ance to the manufacturing interest, chiefly in order to 
enable our manufacturers to compete with continental 
manufacturers, and particularly with Belgium. It is 
essential, in order to do this, that the rates for the con- 
veyance of raw material should be as low as possible. 
Mr. Abernethy is by no means opposed to the railway 
companies; on the contrary, he would let the canals 
remain under their control, and he points out that much 
would have to be done in the making of new canais 
to establish through routes or lines of communication. 
We find witness after witness all bearing testimony 
to the desirability of improving canals, either to supple- 
ment the services rendered by the railways, or to take out 
of the hands of these last traffic which they cannot or will 
not carry at sufficiently low rates. We have, on the 
other hand, evidence from the railway companies, and 
we are not surprised to find that these witnesses do not 
believe in canals. Thus Mr. Allport says: “My opinion 
and my advice would be, if you can get the com- 
panies to unite, and to return the capital that we have 
expended in purchasing those canals, my advice would 
be to sell them.” 

Two questions have to be considered in dealing with 
this subject. The first is the cost of augmenting the 
dimensions and improving generally the existing canals, 
making new water-ways, and opening up the country 
}generally. The second question is the relative cost of 
transport by water and by rail. The former question is 
too large to be dealt with here. As to the latter, there 
are but few data available concerning this country, but 
these are, of course, all in favour of the canal. On the 
Continent, however, very exhaustive inquiries have been 
made, which appear to result in demonstrating that goods 
can be carried, on French canals at all events, in quantities 
of not less than 100 tons, at one third of the lowest rail- 
way rate. One witness, Mr. Watson, an iron steam barge 
builder, holds that if a proper canal existed between 
London and Liverpool, goods could be transported from 
one city to the other for about 3s. 8d.a ton. Grain is now 
carried on independent canals at less than 1d. per ton per 
mile, inclusive of all charges: but the railway companies 
who hold canals charge in toll alone 1d. per ton per mile. 

One of the favourite arguments against canals is that 
time is lost on them, and that time is money ; but those 
who have had most to do with railway companies are least 
likely to believe in their expedition. Thus, for example, it 
was stated before the Committee that a load of grain or of 
deals sent from Worcester to Birmingham on Monday 
evening would be delivered by the canal on Wednesday 
morning. The distance is about thirty miles. The railway 
company is not more expeditious, as much as thirty-six 
hours being spent in getting over the thirty miles. But 
even if we admit that the canals are very slow, it does not 
follow that loss must accrue to the owners of the goods 
transmitted. In nearly all, if not all cases, the merchant, 
or the farmer, or the mine-owner, must have some stock 
on hand, and it matters little where the stock is lying. 
Thus ore may just as well repose in canal boats for a week, 
as lie at the pit’s mouth. It is well known that there are 
vast quantities of goods in the transport of which time is © 
no object whatever. But the railway companies insist on 
regarding it as valuable, and charging for a moderately 
quick transport at high rates. If a mine owner sells 
10,000 tons of ore, it is not necessary that the ore should 
be sent to its destination at 30 miles an hour. A speed of 
2} miles an hour, anda charge of one-half that which the 
railway would make, is infinitely to be preferred in every 
way. 

We suppose that at no time during their history have 
railways ies so unpopular as they are just now; and this 
unpopularity is due to the fact that trade is being seriously 
injured by the extremely high rates charged for the carriage 
of raw materials and manufactured It is evident 
that, without the aid of railways, English commerce must 
succumb to adverse influences; but the railway companies 
are apparently the last to recognise this fact, and they are, 
in many instances, now charging more than they did some 
years ago. If the manufacturers once turn their attention 
seriously to canals, they will find in them powerful 
weapons wherewith to afflict their oppressors. But 
there is more than this in canal enterprise. There are 
enormous sums of money lying idle, seeking investment in 
vain. The construction of new canals and the development 
of the old ought to supply that employment for money 
which is so much Prades: and would constitute a !egitimate 
field for enterprise, the cultivation of which could hardly 
fail to prove beneficial to the country at large. 


THE THAMES AT RICHMOND. 


THREATENED with defeat through the opposition of the 
Thames Conservancy Board, the promoters of the scheme 
for erecting locks and a half-tidal weir at Isleworth have 
resolved to withdraw the Bill which they were seeking to 
introduce into Parliament in the coming session, and on 
which they had already lodged the deposit money. With 
the extinction of this scheme comes the consideration of 
what is to be the substitute. For the river to remain in 


its present condition between Teddington and Isleworth 
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would be a public scandal, unless we are to suppose— 
which we cannot—that, in respect to this particular evil, 
the resources of engineering are exhausted. The Con- 
servators explain that they have been led to their adverse 
decision by “looking at the whole circumstances of the 
case as affecting the various interests connected with the 
river.” This review has made them feel it to be their 
duty to oppose the Bill. The interests hostile to the 
scheme are very strong at Brentford, from which town a 
deputation waited upon the Conservators last November, 
making sundry statements which seem to have been 
received with considerable attention. More than 400,000 
tons of goods are said to be carried annually on the 
Thames between Brentford and London. There are docks 
at Brentford, and a large number of the inhabitants is more 
or less dependent on the traffic connected therewith. From 
this quarter proceed urgent representations in opposition to 
the wishes which prevail in Richmond and _ its neighbour- 
hood. The two sides of the proposed weir resemble the 
two sides of a groyne on the seashore, and the fight in this 
case is particularly severe. So far as the barge interest is 
opposed to the scheme, the influence on the Conservators 
is likely to be somewhat weighty. As aiding their revenue, 
barges rather than riverside villas are sessed of claims 
on the consideration of the Conservancy Board; and there 
is an apparent difference of tone in the reception given to 
the two antagonistic deputations—one from the people 
of Richmond and its neighbourhood and the other repre- 
senting Brentford and the barges. The latter objected 
that the weir would very seriously interfere with the 
tiow of the tide in the river, a statement which was no 
doubt true up to a certain point, as the tide would receive 
a check at Isleworth instead of flowing uninterruptedly 
to Teddington Lock. With less probability it was urged 
that the proposed weir would aggravate the floods in the 
Brentford district. To all these representations the Con- 
servators promised at the time that they would give their 
serious consideration, and this promise they certainly 
appear to have fulfilled. 

The Richmond people now cling to the hope that a Select 
Committee will be appointed in the coming session to 
inquire into the state of the Thames. Should such a com- 
mittee be appointed, evidence will be offered in defence of 
the scheme that is now upset. Whether such an oppor- 
tunity presents itself or not, we hold that something ought 
to be done for the benefit of the river just below Tedding- 
ton. The Conservators cannot say that the state of the 
Thames in that part of its course is what it ought to be. 
They were deeply concerned at the existence of mud-banks 
supposed to be caused by the metropolitan sewage outfalls 
at Barking and Crossness. A little solicitude for the state 
of affairs where the stream flows past Twickenham and 
Richmond might “be beneficial, and is earnestly sought. 
The question was raised more than twenty years ago, since 
which period the necessity for action has become greater 
year by year. More than ten years ago the Conservators 
took counsel with two eminent engineers, who advised 
them to expend £35,000 in an effectual dredging 
of the river along the present afflicted spot. The 
Conservators have simply gone so far as to create a 
sort of trench down the middle of the stream, which helps 
to concentrate what little water there is at low tide, thus 
exposing the foreshore still more effectually, and increasing 
the annoyance arising from the offensive mud. The half- 
tidal weir was designed to keep the greater part of the 
mud under water, and it was thought that this concession 
might have been granted. In former years a full tidal 
weir was proposed, to which there were strong objections. 
That even the half-tidal weir would act somewhat to the 
detriment of the river immediately below it may be 
acknowledged; but the reduced height of the weir would 
mitigate any such mischief, and it is part of the plan that 
the river should be properly dredged from Isleworth 
to Kew. The objection as to fioods above the 
weir is lessened by the fact that the channel would 
be widened on the Middlesex side of the Isleworth eyot. 
If Mr. Abernethy’s plan for the locks and weir were 
adopted, a moderate amount of dredging would bring things 
right below. If the weir plan is to permanently 
rejected, dredging must be carried out on a large scale. 
That opposition to the weir should be offered by the 
people a little further down the stream is natural. But it 
is equally natural that there should be serious complaints 
as to the present state of the river from those who reside 


’ above the site of the proposed works. There is this dif- 


ference between the two—that in the former case the evil 
is prospective, and may not come to pass, or, at least, may 
be prevented ; while in the latter case the mischief already 

resents itself, has been long endured, and is constantly 
vecoming worse. With every increase in the scour of the 
river below Chelsea there is a more rapid exhaustion of the 
water at Richmond when the tide is on the ebb. For two 
or three miles below Teddington the evil effects are 
apparent, and the remedy must take one of two forms 
either the ebb must be checked by means of a weir, or the 
volume of water must be increased by the practice of 
dredging. In the end the locks and weir might be found 
the most economical, but dredging would be the least 
objectionable. 

That which lends force to the Richmond agitation is 
the circumstance that the régime of the Thames has been 
altered during recent years by artificial measures. The 
nature of the change has been described in these columns, 
and we need only just refer to it now. As far back as the 
time when old London Bridge was removed the process 
hegan, and every reconstruction of a bridge in the metro- 
politan area has added to the effect. The Thames 
Embankment is another factor in the case, though this is 
often disputed, and the deep dredging below London 
Bridge is especially potent. The increased volume of 
water abstracted above Teddington by the London water 
companies may also be taken into account, though the 
result has, perhaps, been exaggerated. The scour of the 
river is shown by the effect produced on bridge founda- 
tions, and the change is plainly indicated by the increased 
height of the maximum tides in the metropolis. High 
water has become higher, and low water has become lower, 


At Richmond the river shows itself for a short period in 
the day, and then almost vanishes from view, leaving the 
residents on the banks to contemplate an acreage of mud, 
The enjoyment to be derived from the presence of the 
river is thus lost, not merely to those who actually reside 
on its banks, but to those who visit it from a distance. 
In these days, when the “open spaces” in and about 
London are so highly valued, and when even a scrap of 
churchyard becomes a battle-ground for the Commons 
Preservation Society against the railway companies, we 
ought to remember the river—that which no art could 
create, but which neglect may injure. 


THE WEAR AND TEAR OF PLANT. 

Nor long since a discussion took place in our pages 
set up by Mr. Ewing Matheson’s excellent and suggestive 
paper “On the Depreciation of Factories,” which appeared 
in Tue ENGINEER for September 14th and October 12th 
and 19th, 1883. It can hardly be said that the discussion 
in question was brought to a_ satisfactory conclusion ; 
indeed, our correspondents left the matter, we fear, much 
as they found it. But a certain amount of information was 
elicited, and remains available for present and future 
readers of this journal. We propose here to reopen the 
whole subject, by directing special attention to one branch 
of it which does not seem to receive the consideration it 
deserves. 

It will be remembered that among the points dealt with 
by Mr. Matheson and our correspondents, was the sum 
which should be set aside for repairs, or, if our readers 
like the word better, for maintenance. Various opinions 
have been expressed on this question, but scarcely anything 
has been said about those who either do not repair ma- 
chinery at all, or wait until it is too late, in the ordinary 
acceptation of the phrase. The old adage goes that a 
“stitch in time saves nine.” Is this applicable to ma- 
chinery? If it is applicable, is it worth reducing to prac- 
tice! Now it is obvious to the most shallow intellect that 
if a steam engine, let us say, gets out of order, it ought to 
be stopped and repaired at once, because a stitch in time 
will save nine ; that is to say, a small repair done at once 
may prevent the necessity for nine times as much repair 
work subsequently. But perhaps the obviousness of this is 
only recognised by the shallow mind because it is shallow. 
It is at least certain that in very few establishments do we 
find the stitch-in-time principle carried fully into practice. 
In all engineering work the tools, &c., will be found after 
a little time to be more or less out of order as compared 
with their condition when new—how much more or how 
much less depends on circumstances ; and we would ask 
here, whether it is or is not the best policy to keep tools 
and plant up to the highest possible standard of efticiency / 
Those of our readers who would say that there can 
be but one answer to this question will do well to think 
before they speak. As we have said, it is the exception 
to find the stitch which saves nine; yet to say that it ought 
to be set is to say that hundreds of highly competent works’ 
managers and works’ owners do not know what is com- 
mercially best for them. It may be taken for granted 
that nothing exists without a reason; and that what is 
appareutly wrong can often be proved to be really right 
from the standpoint of those who know all about the 
matter, as compared with those who only know a good 
deal. Let us take a case in point. The machinery of a 
cotton mill is driven by a single steam engine ; this engine 
begins to get out of repair, but to stop it means the 
stoppage of the entire mill, and so it is kept at work, 
mischief being done daily. Five pounds sterling would 
have repaired it at first, £50 are required at last. Would 
it have been right to stop in the first instance? Here is a 
question well worth discussion. On the one side it may be 
urged that not only was expense incurred by the delay, 
but risk of a total breakdown; and that, furthermore, 
whereas a day’s stoppage would have sufficed in the first 
instance, a delay of a week was incurred in the second. 
All this may be very true or it may be simply specious. 
We may leave theorising on this point and go at once to 
the hard dry commercial fact. 

Men do not set a stitch in time with their plant. There 
can be no doubt at all on this point. Not long since we 
passed through a factory where many small steam engines 
are used. These engines were all out of order, thumping 
and banging and blowing steam about. We suggested to 
the manager that there was a reason for this, and he told 
us there was. The engines ran almost night and day, and 
there was no time to make repairs of any kind just then. 
There would be a slack time at Christmas, and then they 
would have a general overhaul, not before. It was worth 
while to run the risk of a breakdown because of the return 
got from the engines’ work. This, and much more to the 
same purpose, we were told. Legree was a highly repre- 
hensible individual, but he seems to have had the commer- 
cial element well developed, and he stated as a result of his 
dealings with niggers, that it was ‘‘cheapest in thelongrunto 
use up and buy more.” This was precisely the conclusion at 
which our factory friend had arrived. Very likely he was 
quite right. It is certain that we, possessing no practical 
experience in the special manufacture which he was 
engaged in carrying out, cannot say he was wrong of 
our own knowledge, and our conscience stands in the way, 
and prevents us from affirming that he must be wrong 
on abstract principles. It seems to be clear, however, that 
the use-up-and-buy-more system can be pushed too far. 
We remember hearing of a case in which a manufacturer 
had to use several small machines all alike for carrying 
out a process, the nature of which we have pany aay or 
never knew. He bought machines as cheap as he could 
get them. When it was urged that if he paid more he 
could get a better article, and cheaper in the long run, he 
replied that this was an utter mistake. Certain parts of 
the machine must wear out, good or bad, and he found it 
more economical to buy new machines when the old were 
worn out than to repair them. Abroad, in various 
places, when the fire-box of a portable engine is burned 
out, the engine is heaved into a ditch and a new one 
started. It is cheaper to have a new one than it would 
be to repair the fire-box of the old engine—at least, so we 


have been told. Lincoln can no doubt put us right if we 
be wrong on this point. 

We think we have said enough to prove, first, that the 
stitch-in-time system is not invariably adopted by engi- 
neers in their dealings with their plant; and secondly, 
that there may be something to urge in favour of those 
who do not believe fully in the moral and physical virtues 
of old saws. The question now is, what is the proper way 
to deal with the a of machinery under such 
circumstances? There must be some point between keep- 
ing machinery in very excellent and in very bad order 
which is the best for the manufacturer. Whereabouts does 
this line lie? [It is quite evident that if machinery is to 
be kept in first-class order always, then it must be 
excellent to begin with and plentiful to go on with, 
If a man -has every planing machine his shops 
running day and night, they camot be kept in 
splendid order, — If he has a few spare planers, the case 
is different. How many ought an engineer to have? Can it 
pay at all to have tools which must certainly stand idle 
now and then—being bought with that object indeed—in 
order that all the tools may have the stitch in time 
which saves nine set? It seems to us that this is really an 
extremely important question. It is very easy to see why 
it has never as yet been adequately discussed. The reason 
is this: The political economists have only one opinion 
on the matter, which is embodied in the old saw. They 
will'refuse to discuss the matter, “because of course there is 
really nothing to discuss ;” and the criminals who will not 
repair their engines, and lathes, and mills, and furnaces 
the very moment they ought are ashamed of themselves, 
and hold their peace. They do not assert themselves 
because they are afraid. This is not right. It will be for 
the benefit of all parties that the truth should be made 

lain. We have no hesitation in saying that it lies 
yetween the two, and some indication ought to be given of 
the place where the line ought to be drawn. Even the 
most sincere opponent of the stitch-in-time system must 
admit that it may be cheaper to spend £20 in repairing an 
old lathe than £200 in buying a new one. We shall be 
glad to see the matter taken up in our columns and fully 
iscussed, 


AGRICULTURAL AND GENERAL EXHIBITIONS IN 1884, 


In the interest of British exhibitors of the hundred-and-one 
requirements invariably looked for, and generally to be found, 
at the most important National or International Exhibitions in 
Europe, it may be worth while to call attention to a few of the 
forthcoming shows for which prospectuses have now been issued. 
Under the patronage of the King of Bavaria a comprehensive 
exhibition of dairy industry will shortly be held at Munich by 
the Bavarian Agricultural Union, in co-operation with the 
Bremen Milk Industry Association. Only one section of this 
exhibition will be restricted to German products, while the 
second and third sections will, it is hoped, attract competition 
from many other countries. We are informed that on account 
of the technical and scientific progress observable of late years 
in English dairying, the Bavarian Government are very anxious 
to secure a large representation of dairy utensils of English 
manufacture. As far as we can ascertain, however, no arrange- 
ments have been made for receiving applications for space except 
at head-quarters. An influential committee is in course of 
formation in London with a view to promote the International 
Agricultural Exhibition to be held at Amsterdam this year, 
but as yet no important details have been communicated to us. 
The approaching Exhibition at Pesth, to which reference has 
already been made in THE ENGINEER, will be opened on the Ist 
of May and closed on the 15th of October. From the pro- 
gramme we have we learn that the precise object of the 
International Section—the arrangements for which have been 
entrusted to a special committee—is to promote the improve- 
ment and development of the smaller trades, by exhibiting all 
the resources by means of which they can be improved sufli- 
ciently to compete with the powerful wholesale manufacturers. 
and properly occupy the place designed for them by nature; and 
especially to extend in Hungary and in the adjacent coun 
tries to the east and south the progress that has been made in 
western and northern countries in the manufacture of machines 
and implements of husbandry, together with their inventions 
and improvements ; to offer opportunities for inventors to bring 
their machines, tools, improvements, or inventions before the 
public ; to encourage the improvement of motors, engines, tools, 
as well as agricultural implements; and to advance the realisa- 
tion of new industrial ideas, Finally, to bring consumer and pro- 
ducer, contractor and inventor, into closer connection for their 
mutual advantage. Verily, an ambitious project! We may add 
that as far as possible exhibits will be shown in motion by means 
of gas, water, steam, hot air, electricity, carbonic acid gas,&c. In 
the first section will be included engmes and machines and tools 
for artisans in the smaller trades; and in the second will be 
found machines and tools for an endless variety of purposes, such 
as for working in wood; for working metals; for the production 
of tacks, screws, bolts, rivets, and needles; machines and tools 
for mechanicians ; for leather trades ; sewing, knitting, and spin- 
ning machines of all kinds; machines and tools for hatters, 
brushmakers, potters, and makers of all sorts of earthenware, 
workers in bone and horn, printers, photographers, typefounders, 
bookbinders, and machinery for the preparation of food and 
drink. With regard to agricultural machines, it should be 
mentioned that only those of the newest and most improved 
construction, or those showing essential alterations, will be 
eligible for exhibition. 


RAILWAY RATES AND THE IRON AND COAL TRADES. 


THE abundant need for the existence of the Freighters’ Pro- 
tection Association, whose formation in Wolverhampton was con- 
firmed, as we last week stated, on Thursday in Birmingham, 
appears in the facts sketched by the chairman of the meeting 
and others. The chairman, Mr. Alfred Hickman, spoke not only 
as president of the Wolverhampton Chamber of Commerce, but 
also as the largest melter of pig iron in South Staffordshire. 
He had found, he said, after very careful examination, that on 
the average every ton of pig iron made in that district had paid 
the railway companies something like 10s., when in bars the 
freightage cost per ton had risen to 15s., and in hardwares to 
55s, There was no district, he urged, in the kingdom where 
railway rates were so high. Nay, traders there were charged 
more than were those in any manufacturing centre in the world. 
For the carriage of hardware in France the cost from Paris to 
Marseilles was 14d. per ton; to Bordeaux, 275d.; to Havre, 24d.; 
and to Antwerp, 1,;‘yd.; the average being about 2d. per ton per 
mile, The cost of the carriage of hardware from Wolverhampton 
to London was 3d.; to Sheffield, 4d.; and to Liverpool, also 4d, 


| 


JAN. 25, 1884. 


THE ENGINEER. 


75 


The chairman and other speakers drew attention likewise to the 
fact that there had been no relief upon the rates charged at the 
time of the wild height to which trade rose a dozen years ago. 
Although steel rails could now be bought at £4 2s. 6d., the rates 
of carriage were as high now as they were in 1872, This was, 
perhaps, capped by the announcement of Mr. T. J, Perry, who is 
the chairman of the Ironfounders’ Association. He made known 
that he had received a notice from the Great Western Com- 
pany to the effect that the rates for goods which the 
South Staffordshire ironfounders were making and sending into 
other iron-producing districts were to be raised to a point 
which he estimated would be an increase of from 56 to 93 per 
cent. upon the present charges. The traders of South Stafford- 
shire have not been hasty i forming this Protection Association. 
Again and again, as individuals and as separate organisations, 
they have approached the railway carriers, but without 
substantial success, Their committee may be safely trusted to 
formulate a code of rules which, backed by a good guarantee 
fund, should enable South Staffordshire to remove some at least 
of the trading disadvantages which it suffers from the not very 
liberal policy of the railway carriers on whom it so largely depends, 
THE OLD AND NEW PATENT LAW. 

A CORRESPONDENT has submitted the following important 
question to us:—“ A.” got in October, 1883, a provisional pro- 
tection for an invention for improvements in horseshoe-making 
machinery. He now proposes to let this drop and take out a 
complete patent under the new law. Query, will the provisional 
of October, 1883, vitiate the complete patent of January, 1884, 
by anticipation? The answer is, that it will not. The Patent- 
office authorities will not take the prior application into con- 
sideration at all; and inasmuch as the provisional will not be 
made publicuntil April, it cannot anticipate an invention patented 
any time before that date. It follows that all those inventors who 
now hold provisional protections can, if they please, abandon 
them, and go to work under the new law, thus saving at least 
£16 in fees, It is further to be remarked that if since New 
Year's Day “A.” has been anticipated, he will be told as 
much by the Patent-office authorities, and he can then fall back 
on his provisional and go on with a patent under the old law. 
However, if the course we recommend be pursued, the date will 
be altered, “A.’s” invention will, for example, be dated from 
January, 1884, instead of October, 1883; but this will in most 
cases be a matter of secondary importance, though not in all. 


PRIVATE BILL LEGISLATION. 

ON the 18th inst. the examiners of petitions for private Bills 
met as usual to hear evidence in proof of the necessary forms 
with which it is necessary that promoters should comply in 
order to fulfil the requirements of the Standing Orders. The 
list contained the names of twenty-eight Bills, ten of which 
were set down as opposed, but no matter of importance occupied 
the attention of either of the examiners on the first day of their 
sitting. Of the unopposed Bills the Barrmill and Kilwinning 
Railway Bill, the Easton and Church Hope Railway Bill, the 
Great Northern Railway Bill, and the Avonmouth and South 
Wales Junction Railway Bill, were amongst those which satisfied 
the examiners of compliance with the Standing Orders, while in 
the case of the Dundee Suburban Railway Bill the petition was 
withdrawn, and the Bill passed its first stage without opposition. 
The South-Eastern Metropolitan—Lewisham, Greenwich, and 
District—Tramways Bill was objected to by Messsrs. Alfred 
Ashton and others, who alleged that the width of the roads 
through which the lines were to pass was insufficient, and that 
they, as abutting occupiers, had not been served with notice by 
the promoters, These allegations were declared to be bad by 
the examiners, as the name of the road in question was wrongly 
specified by the objecting petitioners. Another allegation of the 
petitioners was that the notices did not set out fully the objects 
of the Bill, inasmuch as the promoters might from the construc- 
tion of their line run railway trucks. Mr. Hanley, the agent 
for the Bill, contended that this was not the intention of the 
promoters, and urged that it was a physical impossibility owing 
to the construction both of the lines and of the wheels of the 
railway trucks. Mr. Mackay, engineer to the petitioners, pointed 
out that to run railway trucks on tram lines was quite feasible, 
as the flange of the truck would not rest in the groove but 
simply get hold of it. On this point also the examiner was of 
opinion that the allegation could not be sustained, but Mr. 
Robinson held that on the objection as to the level of the roads 
the petitioners had made out their case, and decided to report 
accordingly. Proofs of compliance with the Standing Orders 
were again taken by the Examiners of Petitions for Private Bills 
throughout theweek. Thepromotersof thefollowing Bills satisfied 
the Examiners that the requirementsof the rules had been met :— 
Denbighshire and Shropshire Junction Railway Bill; Lincoln and 
Skegness Railway Bill; London, Brighton, and South Coast Rail- 
way (Various Powers) Bill; Midland Railway (Additional Powers) 
Bill; Manchester, Sheffield, and Lincolnshire Railway (Addi- 
tional Powers) Bill; Manchester, Sheffield, and Lincolnshire 
Railway (Chester to Connah’s Quay) Bill; Hull, Barnsley, and 
West Riding Junction Railway and Dock Bill ; Scarborough and 
East Riding Railway Bill; Stockton Carrs Railway Bill; Kilsyth 
and Bonnybridge Railway Bill ; Swindon and Cheltenham Exten- 
sion Railway Bill; Swindon, Andover, and Marlborough Railway 
Bill; Skipton and North-Eastern Junction Railway Bill; 
London, Tilbury, and Southend Railway Bill; Metropolitan 
Board of Works (District Railway Ventilators) Bill; Great 
Western Railway (No. 1) Bill; Glasgow and South-Western 
Railway Bill; London and North-Western Railway Bill; 
Croydon Central Station and Railways Bill; Golden Valley 
Railway (Hay Extension) Bill; West Lancashire Railway 
(Extensions) Bill; Liverpool, Southport, and Preston Junction 
Railway Bill; London, Chatham, and Dover Railway (Short- 
lands and Nunhead) Bill; East of London, Crystal Palace, and 
South-Eastern Junction Railway Bill; London Central Electric 
Railway Bill; Central Wales and Carmarthen Junction Railway 
Bill; Taff Vale Railway Bill; Lancashire and Yorkshire Railway 
and London and North-Western Railway Companies (Preston 
and Wyre Railway) Bill. The Barry Docks and Railway Bill 
was objected to in a petition lodged by Mr. A. G. Laker and 
others, The questions arising on the allegations (of which there 
were 109) were discussed before Mr. Robinson, the Examiner, at 
great length. The matters in dispute consisted in alleged 
inaccuracies or omissions in the deposited plans and sections, 
and complaint was also made that in certain cases the promoters 
had failed to serve the necessary notices. The petitioners did 
not succeed in establishing any of their allegations, and the 
Examiner will accordingly report to the House in due course 
that the Standing Orders have been complied with. In connec- 
tion with the Treferig Valley Railway Bill, a question arose as 
to whether the promoters were required to deposit with the Taff 
and Ely Conservators copies of the plans and sections of a 
railway passing along the River Ely, which is within the juris- 
diction of the Board. The Examiner held that they were not so 
required, and thereforetheStanding Orders had not beeninfringed, 


THE HULL AND BARNSLEY RAILWAY 
AND DOCK. 


A BRIEF reference to this important new line of railway was 
made in our impression of the 4th inst. Since that date, 
namely on the 10th, an inspection of the whole line, a part of 
which, that between Howden and Hull, is now nearly com- 
pleted, and will be opened for traffic in about three months, was 
made by the directors and others. This line is over sixty 
miles in length, and as it is being made a first-class line through- 
out from the first, it is the most extensive piece of railway work 
which has occupied contractors at home for some time. The 
inspection commenced at the western end of the line, namely, 
at the Stairfoot Junction of the Manchester, Sheffield, and 
Lincolnshire Railway, a point at which all the South Yorkshire 
coal railways may be held to converge. From this point to the 
South Kirkby tunnel the line may be said to present no 
features worthy of special remark-—that is to say, there are 
cuttings and banks of no great depth or height, bridges of small 
span, and a tunnel of a third of a mile in length. The South 
Kirkby tunnel is, however, a heavy piece of work, as it has 
been constructed chiefly through hard magnesian limestone in 
under two and a-half years, its length being 1224 yards. The 
next works of importance are a girder bridge of 115ft. span 
over the Knottington and Goole Canal, and a bowstring bridge 
of 125ft. span over the river Aire. The next work is the chief 
constructive engineering feature of the line, namely, the swing 
bridge over the river Ouse, which we illustrate by the engravings 
given on page 72. To this we shall return hereafter. 
The works attracting notice between this point and Hull 
are a bridge of three spans over the Market Weighton 
Canal, the Weedley Tunnel, the Sugar Loaf Tunnel, so- 
called because its profile in the distorted scale drawings 
suggests the name; the Drewton tunnel of 2112 yards through 
the peculiarly hard chalk which is met with in the line 
of hills which runs southward from the Wolds, and which has 
been very largely used in some parts of Yorkshire for building 
purposes, It appears that this chalk may be very safely used 
for even important buildings, so long as it is protected from 
the direct action of the frost. It has considerable strength, and 
will carry heavy loads. In the tunnel referred to it supports 
the brick lining, only a few parts of this lining being carried 
by masonry sides. It will, no doubt, be remembered by many 
visitors that the old Flamborough beacon tower, which seems to 
be of Roman origin, is built of this chalk, and stands well to this 
day, the frost effecting only a superficial disintegration, which is 
slow in doing much damage. Where the chalk is used for 
hydraulic engineering it must be well protected by surface 
work in rubble of a suitable kind, or it will soon be 
destroyed. It is so hard that nothing short of drilling 
and blasting was of any use in its removal. Tonite was 
used as the explosive, and McCulloch’s drilling machines, 
supplied with compressed air by Sturgeon’s compressors. 
Following this tunnel is a very deep cutting, 83ft. in some 
parts, known as the Weighton cutting, which is also through 
this very hard chalk, the lower strata of which shows some 
curious and interesting lithological changes. A very consider- 
able quantity is to be seen of a red colour, with a tendency to 
pinkness—a colour which suggests some other colouring medium 
than the ubiquitous oxide of iron. A good deal of this Weigh- 
ton cutting would have been tunnel work, but chalk was wanted 
for embanking, and as it is very strong, there is nodanger in adopt- 
ing a depth of 80ft. Asomewhat novel method of making this 
cutting was adopted. A number of shafts were sunk to forma- 
tion level from the surface, and a heading was made through- 
out its length to connect the shafts at the bottom. After work- 
ing out the shafts and getting the heading laid with rails, the 
trucks were run under the shafts, and the material from all 
round the shaft was simply dropped into the trucks, trains of 
which were loaded as fast as could be wished and hauled at once 
off to the tips for the large bank into Hull. The slope of this 
cutting is neatly trimmed to one to two, except where the chalk 
is overlaid by clay, where it is 24 to 1. The cutting is 3000 
yards in length and contained 900,000 cubic yards of this hard 
chalk. The total length of continuous cutting and tunnel in 
the crossing of these hills is about five miles. It is followed by 
the bank into Hull just referred to, which is six miles in 
length. Two and a-half miles of this bank were made in six 
months; although a considerable part of it is of great height. This 
was doue by the aid of the electric light and an enormous plant. 
Near Hull the line runs over what is known as the Beverley-road 
bridge, an ornamental structure near the point at which the line 
branches southward to the passenger terminus and eastward tothe 
Alexandra Dock, in its course to which it runs over a swing bridge 
nearly finished over the river Hull. The centre pier of this 
structure, which is otherwise similar to that we illustrate, is 
formed of wrought iron bars 8in. in diameter, with cast iron 
screws. The pier does not carry the weight of the span, which 
is 135ft., or of its load, when closed, but only acts as a turn- 
table. There are numerous other bridges on the line in and near 
Hull. The total amount of excavation on the railway has been 
4,653,000 cubic yards, and there are 6000 tons of ironwork in 
the bridges. 

The leading economic feature of the Hull and Barnsley Railway 
is the fact that it has been long urgently demanded by the 
traders and shipowners of Hull. Until the present time, the West 
Riding as a whole, with its numerous factories, mills, and other 
places of industrial activity, has been mainly dependent upon two 
or more railway systems for access to the port of Hull, as an out- 
let, eastwards, for its mineralsand its manufacturing produce. The 
one West Riding port, Goole, and Middlesbrough in the North 
Riding, the Durham ports of West Hartlepool and Stockton, and 
the Lincolnshire port of Grimsby, have all served, more or less, to 
meet the requirements of certain districts of Yorkshire, but under 
conditions which have left much to be desired by Hull. Thus the 
paper-makers and coalowners of South Yorkshire have actually 
found it necessary to look to Hartlepool, rather than to Hull or 
Goole, for the timber required for propping up the roofs of coal- 
pits, and for the foreign material used in the manufacture of 
paper, either because of the greater facilities in the North for 
shipping coal cheaply and expeditiously, for return cargoes, or 
because of some other artificial advantage. It was stated in 
evidence when the Hull and Barnsley Act was obtained that the 
rate for steel from Sheffield to Hull was 7s. 6d. for 59 miles, 
while from Sheffield to Hartlepool it was 5s. 10d.; timber, from 
Hull to Barnsley, 60 miles, was charged 9s. 11d., whereas from 
Hartlepool to Barnsley, 96 miles, the rate was 9s. 2d., and from 
the Tyne docks to Barnsley, 10s. Goods from Hartlepool to 
Hull, 111 miles, 10s.; Hartlepool to Halifax, 82 miles, 10s.; Hull 
to Halifax, 70 miles, 10s.; from Hartlepool to Sheffield, 111 
miles, 10s.; and the same rates were charged from Hull to towns 
70 miles distant. Goole, being actually within the West Riding, 
and but a few miles from the nearest of those seats of manufac- 
turing industry which constitute the Riding one of the busiest and 
most flourishing parts of the kingdom, possesses an advantage 
which would be enormous were it not that the river Ouse lacks the 
depth requisite to make Goole a first-class port, Steps are being 


taken which are likely to result in the river Ouse, between 
Goole and the Humber, being deepened so as to allow vessels of 
2000 tons burden to ascend the Humber and enter the port of 
Goole. This itself will be a great gain to the West Riding; and 
the realisation of the project will, it is thought, give a great 
impetus to the movement for converting the existing water-way 
between Goole and Leeds into a ship canal. More important to 
the West Riding generally, and more immediate in its realisation 
than the proposed ship canal to Leeds, is the network of rail- 
ways which is now springing up in the West Riding, giving new 
trading facilities to those fields which are already being worked. 
Some of these new railways are extensions and connections of 
existing systems. The North-Eastern Railway Company has 
attempted to do very little of late in the way of extension, so 
far as the West Riding is concerned; but the Great Northern 
Company has been more active, and both in the direction of 
Sheffield, and between Huddersfield and Wakefield, in connec- 
tion with the Lancashire and Yorkshire Railway, has made sub- 
stantial improvements in the traffic facilities of the Riding. 

The Hull and Barnsley line is, of all these new transits, the 
most important, as it will open up direct communication 
from the coal-fields already active and new fields hardly touched, 
and important manufacturing areas to the third seaport of the 
kingdom, avoiding the delays that at present occur owing to the 
communication being in three hands, viz., two lines of railway 
communicating with a dock which is, again, in separate hands. 
Delays of even a few hours are in these days often of great 
importance to shipowners, and the fact has been proved by 
vessels leaving Hull for cargoes at Newcastle which might have 
been taken at the former port. The traffic, which seems to be 
ready for the new line as soon as completed, is very large 
indeed, and for this reason the line has been laid out with every 
requirement for conducting a large trade at once. It is adouble 
line throughout ; passing sidings have been arranged so that fast 
trains may pass slow trains at almost every station, and much 
care has been bestowed on the plans for gravitation sorting sidings. 
Sidings of this kind have been found to answer well on the North- 
Western Railway. The gradients of the new line compare 
favourably with most lines in Yorkshire. In planning the line 
the engineers had in view the fact that the heaviest traffic will 
be eastward, and all the ascending gradients in that direction 
are lighter than those coming westward. The steepest ascend- 
ing gradient going east is 1 in 150 for about seven miles, 
and the steepest in the opposite direction is 1 in 100 for 
five miles. For the rest the gradients are 1 in 300 ascend- 
ing eastwards, and 1 in 150 westwards, The steep gradient 
on the east side of the Wolds is being taken advantage 
of for the construction of one of the sets of sorting sidings on 
the gravitation principle already referred to. They will be 
arranged in a manner similar to those designed by Mr. Footner, 
of the London and North-Western Railway. It is estimated 
that a saving of £10,000 per annum would be thus effected in the 
marshalling of the present traffic toand from Hull. The whole line 
is laid with steel rails weighing 80 lb. per yard, upon squared and 
untreated sleepers. 

Owing to the way in which the construction of the line has 
been directed, and to the energy put into the work by the con- 
tractors, Messrs. Lucas and Aird, and the enormous number of 
men they have employed, 4900 as a maximum, a greater quan- 
tity of work has been carried out on this line than has ever been 
done on a line in England. 

Referring now to the engravings which we give on page 72, 
of the swing bridge over the Ouse, it will be seen that it has 
three bowstring spans, namely, two shore spans of 81ft. each, 
and a centre swing span 248ft. in length, giving openings 100ft. 
clear. The central pier consists of eight outer cast iron cylinders, 
the upper length being 6ft. in diameter, and onecentralcylinderas 
shown, 7{t. 6in.in diameter, this one carrying the pivot upon which 
the bridgeturns. The ends of the swing span and the river ends 
of the shore span rest upon girders supported on four cast iron 
columns 6ft. in diameter. These columns aresunk down to the 
hard sand, which is almost a sandstone, the position of which is 
shown by the strata section given at the top of page 72. It has 
come specially within the province of Mr. W. Shelford to consider 
the design and construction of the bridges on the railway, and after 
a visit of inspection to large numbers of the railway bridges of the 
Continent, paid with a view to test the often-asserted superiority 
in design and economy of French and German bridges over 
those of England, he came to the conclusion that while there 
was much to be admired in some of the foreign bridges, there 
was not a little to be shunned. An endeavour was made in the 
design of the bridges—the Ouse swing bridge included—to 
dispose the metal to the best advantage and secure a good 
appearance. The total quantity of wrought iron in the 
superstructure is 649 tons. The weight per foot run is 
158 tons. The character of the bridge will be readily 
gathered from our engravings. It differs from the North- 
Eastern Company's swing bridge of the same span a few miles 
up the river, in that it is of the simple lattice instead of the 
plate girder form, and it certainly has secured the better 
appearance. 

The depth of the main girder at the centre is 21ft. Here it is 
surmounted by a watch tower to be occupied by a signalman, 
under whom the whole of the movements of the bridge and the 
locking of the railway signals will be controlled. The positions 
of the hydraulic machinery will be readily gathered from 
Fig. 2, showing the apparatus for turning the bridge, while 
Fig. 4 shows the cylinder and knuckle gear by which the ends 
are slightly raised to admit the resting blocks as soon as they 
are over the outer piers. Before opening the bridge the ends 
are again raised and the blocks withdrawn from under the ends 
to leave it free to turn. 

The hydraulic pumps and engines by which they are worked are 
situated in one end of the long central pier, by which the swing 
span is protected when open from injury by vessels not in con- 
trol. Part of this end of this pier is shown at Fig. 2. 

There is a great deal on this line which we have not described ; 
but our readers would not be thankful for a minute description of 
the things which are of common occurrence either as structures 
or as events in the construction of a line. We shall return to 
the Ouse Bridge in another impression, when-we shall say some- 
thing more of the hydraulic machinery. The ironwork has been 
constructed by Messrs. Handyside and Co., of Derby, and the 
hydraulic machinery by Messrs. Sir W. G. Armstrong, Mitchell, 
and Co., for Messrs. Lucas and Aird. Mr. W. Shelford, West- 
minster, and Mr. G. Bohn, Hull, are joint engineers of the rail- 
way, Mr. Shelford being chief adviser of the company. 

The work now most conspicuously attracting attention is the 
development to which the Hull and Barnsley line has given rise, 
viz., the extension of that line by the same company to Halifax 
and Huddersfield. Not only will the two important centres of 
industry just named be broughtinto communication with the port 
of Hull on advantageous terms which previously no company or 
companies could offer to them, but a company is now promot- 
ing a scheme which will connect the Hull and Barnsley Railway 
with Holmfield by means of a high level railway. is wi 
effect a junction with the Halifax, Thornton, and Keighley 
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PNEUMATIC MALTING AT TROYES FOR 120 QUARTERS PER DAY 


M. SALADIN, PARIS, ENGINEER, 


; (For description see page (9.) 
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Railway, and greatly improve the communication both with the 
North of England and Scotland. The extension to Huddersfield 
and Halifax will also admit the Midland Company to these 
towns. ‘T'o this extension, which will present some features of 
engineering interest, we shall at a future time return. 

Of the Alexandra Docks, for which Mr. Abernethy, West- 
minster, is chief engineer, and Messrs. Oldham and Bohn, acting 
engineers, we shall have also to speak in another impression, as 
this is a work of very great magnitude and of much interest. 


ON THE METALLURGY OF NICKEL IN THE 
UNITED STATES. 


BELOW we t a resumé of a lecture given by Mr. W. P. Blake, 
¥.G.8., of New Haven, Conn,, at the Boston meeting of the 
American Institute of Mining Engineers, on the recent progress 
which has been made in the preparation of the purer forms of this 
metal, At the outset he gives the discovery of nickel in 1751 by 
Cronstedt. It is, however, now some years since it was shown by 
Dr. Walter Flight, F.R.S., of the British Museum, South Kensington, 
that it was used in coins in India more than 2000 years ago. The 
kings of Bactria, Lory one Agathocles, and Pantalon had oboli, 
not of silver, as had their predecessors and successors, but of an 
alloy of copper and nickel, about intermediate in composition 
between that used by the Belgians when they employed this alloy 
about thirty years ago and that more recently employed in Ger- 
many, the British colonies, and elsewhere for more recent coinage ; 
— in short, about 23 per cent. of nickel and 77 per cent. 
of copper. 

Nickel ore is more generally distributed throughout the mineral- 
bearing portions of the United States than is generally supposed. 
It is commonly associated with chrome over the Pacific slope, notably 
in Oregon. Itis alsoa iate of magnetic pyrites in the 

' Archean rocks, being found in Litchfield county, in Connecticut, in 
the Highlands of the Hudson, in New York, and in New Jersey ; 
and pape pe f at Lancaster Gap, in Pennsylvania, where the chief 
supply of nickel has been obtained for the United States. This ore 

ields from 14 to 2 per cent. of nickel, but is enriched by smelti 


long and 24in. wide, of pure nickel. Dr. Fleitman has also suc- 
ed in welding nickel upon iron and upon steel plates, so as to 
coat them equally on each face with a layer of nickel. The quan- 
tity preferred by veg is 8-10ths iron and 3-10ths nickel, 1-10th 
of nickel being placed on each surface. To secure union, the iron 
or steel must be perfectly flat and clean. A pile is made of outer 
facings of sheet iron to protect the nickel from scaling. When the 
whole is heated to the proper degree, it is passed through the rolls. 
The two metals become so firmly united that they may afterwards 
be rolled down, two or three ether, or separately, to the 
thinness desired. The samples exhibited at Mr. Blake’s lecture 
have been cut from sheets made at Mr. Wharton’s works at 
Camden. One sample, No. 20 gauge, contained 10 per cent. of 
nickel ; another sample, No. 22 gauge, 10 per cent. of nickel; and 
one sample showed the edge of the sheet. ‘These were all examples 
of pure nickel on iron. He also showed a thin sheet of pure nickel 
annealed. The physical properties of the two metals, iron and 
nickel, are so nearly the same that they work well together. The 
nickel surface cannot be removed or regained from the scrap and 
waste except by dissolving out the iron core by dilute sulphuric 
acid. In the earlier experiments the ingots or cast plates were 
beaten under the hammer ; this produced a + deal of scale and 
waste, as with iron ; but this is now avoided, partly by the device 
of a thin covering of sheet iron, which is afterwards dissolved off. 
Dr. Fleitman claims to have produced steel wire similarly coated, 
and proposes to make nickelled boiler plates. 

The application in the arts of such nickelled iron sheets as I have 
described will readily suggest themselves. Up to this time the 
most direct uses seem to in making hollow ware, particularly 
culinary vessels. The manufacture has already begun at Schwerte, 
by Dr. Fleitman, and a great variety of vessels, such as page 
and kettles, have been turned out, some of them of pure sheet 
nickel. They are very beautiful in appearance, resembling highly- 
finished platinum vessels more than ordinary ware. When planished 
and buffed off, the surface becomes like a mirror, and will answer 
the purpose of one. 

This ware is believed to be far superior to tinned iron or tinned 
copper for cooking in. The nickel is not only less liable to corro- 
sion, but is harder, will wear longer, and cannot be melted off by 


it at the mine into a matte containing 10.per cent. or more of the 
metal, This locality was worked some thirty years later by Pro- 
fessor James C, Booth, and others, of Philadelphia, and some 
nickel alloy was made. Some ten years later Mr. Joseph Wharton 
enue the works and established the industry at Camden, 
N.J., opposite Philadelphia, where it has since been carried for- 
ward. Since the development of nickelling by galvanism, a large 
part of the products of their works has been put into the form of 
nickel salts and anodes. But Mr. Wharton, not being content with 
the production of impure nickel, early commenced experiments to 
determine whether nickel could not be produced in a pure and 
malleable lition, ptible of being worked in nearly the same 
manner as iron, and of being applied in the facture of various 
objects requiring strength of material, and a material that could 
not easily be oxidised. One of his earliest experiments was to 
take the somewhat spongy mass got by reduction of the oxide of 
nickel, and after —- to a full redness, working it under a 
steam hammer into a bar. In 1873 Mr, Wharton sent to the 
Vienna Exhibition a sample of nickel in the form of axles and 
axle-bearings, and at the Exhibition in Philadelphia in 1876 he 
exhibited a remarkable series of objects made of wrought nickel, 
such as bars, rods, a cube, a horseshoe magnet, and magnetic 
needles of forged nickel. These did not excite the interest to which 
they were entitled as a remarkable advance in the working of this 
little-known metal. The exhibit did not cause much comment, 
and it was not especially described or reported upon, so far as Iam 
aware, except by the judges, who reported the exhibit to the Com- 
mission as worthy of an award in the following terms :—‘‘ A fine 
collection of nickel ores from Lancaster county, Pa., with nickel- 
matte, metallic nickel in grains and cubes, and manufactured 
nickel both cast and wrought; nickel magnets and magnetic 
needles, cast cobalt, electro-plating with nickel and cobalt, and 
salts and oxides of both these metals ; the whole showing a remark- 
able degree of progress in their metallurgical treatment.” Some 
of the same objects, formed of wrought nickel, were sent over to 
Paris two years later, and were exhibited in the American section 
in 1878. There, as in Philadelphia, they did not excite any sur- 
prise or receive any special attention. Very few persons realised 
what the objects really were, and that they were very different 
from alloys of nickel. In fact, very few chemists had ever seen 
nickel. re nickel was a rarity, a curiosity, just as specimens of 
indium or thallium are to-day. You can then, perhaps, imagine 
the incredulity of the expert chemists and metallurgists of Europe 
when whole ingots and forged bars of metal and numerous finished 
articles of pure wrought nickel without alloy were offered for their 
inspection. These articles not differing greatly in appearance from 
the higher grades of nickel alloys or from electro-nickelled objects, 
they passed them without surprise. No previous exhibition had 
been so rich in exhibits of the use of nickel and in the products 
from them. The influx of the pure carbonised and oxidised ores 
from New Caledonia had greatly stimulated the nickel industry in 
Kurope, and had improved the quality of the alloys of nickel 
New companies had been formed to manufacture nickel silver and 
to produce nickel from these superior ores at a lower cost than had 
before been possible. Christofle, of Paris, had just erected exten- 
sive works at St. Denis, and had made a most brilliant display of 
this product in one of the main avenues of the Exposition. The 
Vivians of Swansea and other exhibitors had large cases filled with 
beautiful objects of hollow and solid ware made of nickel silver. 
Amid these various exhibits of striking tours de force, the modest 
little show-case from the United States with examples of manu- 
facture of pure wrought nickel, not alloy, could hardly be expected 
to excite attention and win the golden award, which was most 
cheerfully accorded as soon as the fact was demonstrated by 
analysis that the objects were really of the pure metal. Some of 
the objects now shown were of that Exhibition, and have retained 
their polish and lustre unimpaired. These notable advances in the 
metallurgy of nickel, made with the lean and sulphuretted ores of 
Tancaster a prepared the way forfurtheradvances. Dr. Fleitman, 
of Iserlohn, Westphalia, Prussia, has improved and cheapened the 
operation of preparing the nickel and toughening it, and has 
reduced the liability to the presence of blow-holes in castings by 
adding to the molten charge in the pot, when ready to pour, a 
very small tity of magnesi This is at once decomposed, 
says Mr. Blake— ther should we say, is at once acted upon— 
magnesia is formed, and graphite is separated. It would seem 
that the magnesium decomposes the occluded carbonic oxide or 
reduces it to a minimum. The magnesium must be added with 
great care and in small portions, as it unites explosively with the 
charge. It is stirred in. About one ounce of magnesium is suffi- 
cient for 601b. of nickel. Three-quarters of an ounce to 54Ib. of 
metal has been used with success by Mr. Wharton. The nickel 
from the ore at Lancaster Gap seems not to require as much as 
the foreign metal. It is to be noted that complete malleability 
of nickel was obtained at Wharton’s works, in Camden, before 
Fleitman’s invention or process, but this last plan is more rapid, 
and better than the old method. The metal so treated becomes 
remarkably tough and malleable, and may be rolled into sheets 
and drawn into wire. Cast plates can be successfully rolled. The 
cast plates, such as are made for anodes, are reheated and rolled 
down to the desired thickness. It is found that it is a t 
improvement to the nickel anode plates to roll them down. ey 
dissolve with greater uniformity in the bath. Nickel so treated 
with magnesium has been rolled into sheets as thin as paper. 
Extensive works for rolling the metal have been erected by Mr. 

harton at Camden. There is already a train of 40in. rolls, 18in. 
in diameter, with annealing ovens and gas-furnaces and their 
— and a 90-horse power engine. At present this mill, as 
we Las the works for mosinsing the metal, and the mine also, are 

shut down.” The Eipest eet yet rolled at Camden was 72in. 


overh g. The ware is lighter and stronger than tin or — 
ware, is susceptible of a high polish, and is not easily tarnished. 
The coating of nickel — by welding is stronger and tougher 
= that deposited by electrolysis, and appears to be less liable to 
e off. 

Mr. Joseph Wharton produced at his works at Camden pure 
nickel before the year 1876 in a malleable state, and in considerable 
quantities. 


THE UNITED STATES PATENT-OFFICE. 


As those merger for patents on which the final fees were 
paid on the 13th inst. will not be issued until January Ist, 1884, 
all the patents which will be issued in the pel 1883 have now been 


knowicdge of German is also made desirable in those seeking posi- 


tions as assistant-examiners. 

The troversy respecting the electric railway is now fairly 
inaugurated in the Patent-office. The p ings have been some- 
what delayed by the taking of testimony ab under a commis- 
sion in support of the claims of the celebrated German scientist, 
Dr. Werner Siemens, of Berlin. Counsel were heard in December 
upon the merits of the case before the Examiner of Interferences. 
A small section of road was built and operated by Messrs. Siemens, 
at the Exposition at Berlin in 1879, and there are now several 
short lines in operation in various parts of Europe, and notably 
one at the Giant’s Causeway, in Ireland, familiar to travellers. 
Edison has a line two miles and a-half long at Menlo Park, New 


Jersey, fully equipped and in daily operation, for the benefit of © 


visitors and pilgrims to the shrine. There is also an experimental 
road at Sara’ Springs, and another claimant is Stephen D. 
Field, of New York, a nephew of Cyrus W. Field. 

The Commissioner recently gave a decision in a case which has 
been long pending, the application having been filed January 6th, 
1883, wherein it was claimed that John T. Berchers had discovered 
a method to effectually and fully preserve fish in cans. His method 
he described as cutting the fish longitudinally and in thin slices, 
instead of transversely and in thick lumps or chunks. Both the 
examiner who had the case in the first instance and the Board of 
Examiners-in-Chief decided that there was nothing patentable in 
the application, and the Commissioner, after fully setting forth 
the facts in the application, sustains the opinion of the examiners. 
—Scientific American. 


THE MINERAL PRODUCTS OF THE UNITED 
STATES. 

A REPORT entitled “ The Mineral Resources of the United 
States,” has recently been published by Mr. Albert Williams, 
jun., chief of the Division of Mining Statistics and Tech- 
nology, United States Geological Survey, Hon. J. W. Powell, 
Director. This report is for the calendar year 1882 and 
the first six months of 1883. It contains detailed statistics for 
these periods and also for preceding years, together with much 
technical and descriptive matter. The compilation of special 
statistics has been placed by Mr. Williams in the charge of leading 
authorities in the several branches, and the results will therefore 
be accepted with confidence. The following totals of the produc- 
tion of the more important mineral substances are from advanced 
proofs. 

Coal.—The only statistics in which the trade is interested are 
those relating to the amount of coal which is mined for and reaches 
the market. There is, besides, a local and colliery consumption 
which is usually disregarded in statistics, and which ranges from 
eg G6} per cent. on the total shipments. Of what may be called 

e 


determined upon, and the total issues for the year may be obtained 

A calculation shows that during the year 1883 there have been 
issued 21,196 patents, 167 re-issues, 1020 designs, 902 trade-marks, 
and 906 labels. The total number issued since July, 1836, when 
the record was first started, is 289,793 patents, 10,418 re-issues, 
14,465 designs, 10,769 trade-marks, and 3743 labels. These figures 
indicate in some degree the immense amount of labour performed 
by the Patent-office, and the record for the present year shows how 
rapidly the spirit of invention is increasing. ; 

n the second week in December the speaking telephone inter- 
ference cases were heard before the Examiner-in-chief in Appeals 
from the decision of the Examiner of Interferences. The occasion 
was a notable one from the number of distinguished counsel who 
appeared for the different claimants, among them Mr. Roscoe 
Conkling. 

These interferences were declared in 1878, and they involve not 
only the art or method broadly of transmitting articulate speech 
by throwing electrical undulations corresponding to the 
vibrations of the spoken words upon a wire, but the various forms 
of application that had been suggested up to that time for carrying 
this method into practical operation. According to the Scientific 
American, seven parties now lay claim to the merit of this striking 
invention, viz., Alexander Graham Bell, J. W.McDonnough, Thos. 
A. Edison, Elisha Gray, A. E. Dolbear, Francis Blake, and J. H. 
Irwin. A vast amount of testimony was submitted, and the 
Examiner of Interferences, after a long delay, announced his 
opinion last June in a pamphlet of 350 printed $ 

This opinion is an epit of the case. The first thirty pages 
are devoted to an examination of the state of the art as described 
in prior publications, An explanation and construction of the 
various issues involved occupies the next thirty-five pages, and in 
271 pages following the examiner traces the history of the inven- 
tion of each party as disclosed in the testimony. The i 
is then drawn that Bell is entitled to judgment of priority for the 
fundamental invention of the telephone as a whole and for the 

ter part of the particular devices involved in the interference. 

r. McDonnough is, however, adjudged the first inventor of the 
telephone receiver, which is a constituent and necessary part of 
any speaking apparatus ; and Mr. Edison is awarded a particular 
form of the water telephone, an instrument now out of use and of 
little importance. 

While the examiner enters upon a minute investigation of the 
facts of the case, he declares that he is controlled to some extent 
by certain technical ene Sm arising upon the face of the 
a These state that he is not entirely clear that Bell had any 

nowledge, at the time his application was filed, of any practical 
apparatus for speaking pu , but that he must assume, as in 
other cases, that the invention was made at least as early as that 
time. The examiner’s rulings upon these points, as well as his 
ee of fact, were arraigned as errors upon the + ge It was 
argued before the Board that the controversy should be determined 
upon its merits, and not upon strained constructions of the issue 
and technical pr tions at variance with the facts in the case. 
The hearing was concluded on December 15th, and it will probably 
be some months before the Board will formulate its decision. 

That Congress not only made no increase in the clerical force of 
the Patent-office last year, but actually reduced their number by 
twenty, is being prominently brought to the attention of Congress 
men. It is undeniably a strong argument for ample force in the 
Patent-office that there is now a surplus of 2,500,000 dols. in the 
National Treasury belonging to the Patent Department. A system 
of lessening the cost of patents by a graduated scale of fees has 
been proposed, but excessive cost is not so often complained of as 
the sometimes inevitable delays, many of which might be avoided 
by a more generous use of the money of patentees in paying for 
help in the Patent-office. The Commissioner of Patents is 
required by law to make a — to Congress at the close of each 
calendar year, and it seems there has been an increase in nearly 
every branch of the office last year, and the receipts for money paid 
in during 1883 over 1882.is, in round numbers, £27,000. This, how- 
ever, does not equal the increase of 1882 over 1881, which was 
over £31,000. The increase in correspondence has been about 10 
od cent., and in applications of every kind nearly 20 per cent. 

he number of patents forfeited during the year is about 2000. 

The Civil Service Committee has completed its rules for the 
examination of applicants for positions in the Patent-office. For 
the position of assistant-examiner the Ss will be required to 
show a knowledge of arithmetic, of algebra to equations of the 
second di , of geometry and trigonometry, of chemistry and 


physics.. For draughtsmen, drawing from mechanical models and 
explanations of certain rules for mechanical drawing will be 
required. For the position of assistant librarian, which is now 
vacant, a. knowledge of French and German, and the ability to 
properly translate those languages into idiomatic English, is 
required, as well as explanations of methods of cataloguing, and 
the proper arrangement of books by classification of subjects. This 


cial p t, the quantities in 1882 were: Pennsylvania 
anthracite, 29,120,096 gross tons; bituminous, brown coal lignite, 
and small lots of anthracite mined outside of ing sagemery 
57,963,038 gross tons; total, 87,083,134 gross tons. e t 
value of the commercial product was as follows: Anthracite, 
65,520,216 dols.; bituminous and other coals, 72,453,797 dols.; 
total, 137,974,013 dols. During the first six months of 1883 the 
output was. Pennsylvania anthracite, 14,010,767 gross tons; 
bituminous and all other coals, 30,000,000 gross tons; total, 
44,010,767 gross tons. The spot value of the commercial product 
during the first half of 1883 was: Pennsylvania cea % 
31,524,226 dols.; bituminous and other coals, 37,500,000 dols.; 
total, 69,024,226 dols. Including the local consumption, &c., the 
total product in 1882 may be stated at 92,219,454 gross tons, namely, 
31,358,264 tons of Pennsylvania anthracite and 60,861,190 gross 
tons of other coals; and the value at the mines was: Pennsylvania 
anthracite, 70,556,094 dols.: bituminous coal, &c., 76,076,487 dols. ; 
total, 146,632,581 dols. 

Iron.—The piosignl iron statistics for 1882 are as follows:—Pig 
iron made, 4,623,323 gross tons; spot value, 106,336,429 dols. Iron 
ore mined, 9,000,000 gross tons; spot value, 32,400,000 dols. 
Domestic iron ore consumed, 8,700,000 gross tons; spot value, 
31,320,000 dols. Imported iron ore consumed, 589,655 gross tons. 
Total iron ore consumed, 9,289,655 gross tons. Total se value 
of all iron and steel in the first stage of manufacture, excluding all 
duplications, 171,336,429 dols. Anthracite consumed in all iron 
and steel works, including furnaces, 3,800,000 gross tons. Bitu- 
minous coal consumed in all iron and steel works, includi 
furnaces, 6,600,000 gross tons. Coke consumed in all iron an 
steel works, including furnaces, 3,350,000 gross tons. Charcoal 
consumed in iron and steel works, including furnaces, 
107,000,000 bushels. Limest 1 as flux, 3,850,000 gross 
tons; spot value, 2,310,000 dols. For the first six months of 1883 
the totals are as follows:—Pig iron made, 2,352,019 gross tons: 
spot value, 47,040,380 dols. Iron ore mined—and consumed, 
4,500,000 gross tons; spot value, 12,375,000 dols. Imported iron 
ore consumed, 185,000 gross tons. Total iron ore consumed, 
4,685,000 gross tons. Total spot value of all iron and steel in the 
first stage of manufacture, excluding all duplications, 71,000,000 
dols. Anthracite consumed in all iron and steel works, includi 
furnaces, 1,810,000 gross tons. Bituminous coal consumed in a 
iron and steel works, including furnaces, 3,140,000 gross tons. 
Coke consumed in all iron and steel works, including furnaces. 
1,780,000 tons. Charcoal consumed in all iron and stee 
works, including furnaces, 38,750,000 bushels. Limest con- 
sumed as flux, 1,950,000 gross tons; spot value, 1,072,500 dols. 

Gold and silver.—The Mint authorities furnish the following 
statistics for 1882 :—Gold, 32,500,000 dols.; silver, 46,800,000 dols. ; 
total, 79,300,000 dols.; or an increase of 1,600,000 dols. over the 
output in 1881. For the first six months of 1883 the product is 
estimated at 16,250,000 dols. gold, 23,400,000 dols. silver, and 
39,650,000 dols. total ; the rate of production being assumed to be 
the same as in 1882. 

Petroleum.—The production of crude petroleum in the vil fields 
of Pennsylvania and New York in 1882 was 30,053,500 barrels of 
42 gallons each, worth, at an average spot value of 78{c. per 
barrel, 23,704,698 dols. During the first six months of 1883 the 
yield was 11,291,663 barrels, worth, at an average spot value of 
1°004 dols. per barrel, 11,305,778 dols. In addition to the quantity 
above stated, California produced in 1882 about 70,000 barrels. 

production of copper in 1882 was 91,646,232 lb., 
worth, at an average value of lie. per lb. in New York, 
16,038,091 dols. For the first half of 1883 the production is esti- 
mated at 58,000,000 lb., worth, at an average price in New York of 
14°65c. per Ib., 8,500,000 dols. The spot value of the copper at the 
point pF che tah is a matter which cannot be stated with any 
accuracy ; nor wasany attempt made toascertain the tons of copper 
ore mined. In 1882, 3,325,0001b. of bluestone, worth 191,187 dols. 
were made ; and in the first half of 1883 the manufacture of blue- 
stone is estimated at 1,662,500 Ib., worth 95,593 dols. 

Lead.—In 1882, 132,890 tons of lead were produced, worth, at an 
average value of 95 dols. per net ton on the eastern seaboard, 
12,624,550 dols. For the first half of 1883 the production is esti- 
mated at 70,000 net tons, worth, at 90 dols. per ton, 6,300,000 dels, 
In this case, as with copper, it is impossible to state the average 
spot value of the lead, or the tons of lead ore mined. . A very 
large proportion of the lead ore smelted is argentiferous, and is 
worked for its silver contents and not for the value of the lead. 
In the census year ending May 31st, 1880, the amount of white 
lead corroded was reported at 123,477,890 lb., worth 8,770,699 dol:. 

Zinc.—The production of metallic zinc in 1882 was 33,765 mt 
tons, worth at an average value of 5-4c. lb. in New York, 
3,646,620 dols. The production during the first six months of 1853 
is estimated at 18,000 net tons, worth, at an average value of 4§c. 
per lb. in New York, 1,665,000 dols. In addition to the spelter 
and sheet zinc made in this country, there is also a large manufac- 
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ture of zinc oxide made directly from the ore. As in the case of 
copper and lead, it is impossible to fix an average spot value for 
the product, and the collection of statistics of zinc ore mined has 
not been attempted. In the census year, 1880, the amount of zinc 
oxide manufactured, including that made from scrap zinc, was 
reported at 20,121,761 lb., worth 766,337 dols. 

Quicksilver.—In 1882 the production of quicksilver was 52,732 
flasks—of 764 lb. each = 4,083,998 lb.—worth, at an average price 
in San Francisco of eed 5 lb., 1,487,537 dols. During the first 
six months of 1883 the production was 22,740 flasks, = 1,739,610 lb., 
worth, at anaverage of 354c. per lb., 613,213 dols. During the 
year 1882, 700,000 Ib. of vermilion were made in the United 
States, having a total value of 315,000 dols. 

Nickel.—The production of pure grain nickel in 1882 was 
277,034 Ib. worth, at 1°10 dols. per pound, 304,737 dols. There was 
also a production of 50 per cent. copper-nickel alloy containing 
4582 lb. of nickel, worth 5040 dols. The total nickel production 
was therefore 281,616 lb., worth 309,777 dols. The only nickel 
reduction works in the United States were closed during the first 
half of 1883. 

Cobait.—The value of cobalt ores and matte for 1882 was about 
15,000 dols. The amount of cobalt oxide made was 11,653 Ib., 
worth 32,046 dols. 

Manganese.—The production of manganese ore in 1882 was 3500 
gross tons, and the og value at the mines, estimated at 15 dols. 
per ton, was 52,500 dols. 

Chromium.—The production of chrome iron ore in 1882 was 
about 2500 net tons, worth, at an average price of 40dols. per ton 
in Baltimore, 100,000 dols. The spot value cannot be ascertained. 

Tin.—A trifling amount of tin ore was mined in 1882 and the 
first half of 1883, and production of metallic tin began on a small 
scale towards the close of the latter period. 

Antimony.—The production of metallic antimony, so far as 
ascei tained, was 60 tons in 1882, worth about 12,000 dols. 

Building stone.—It is estimated that the value of the building 
stone quarried in 1882 was 21,000,000 dols. 

Brick and tile —It is estimated that the total value of the 
brick and tile made in the United States in 1882 was 34,000,000 dols. 

Lime.—There were 31,000,000 barrels—of 200 1b. each-—made in 
1882, having a total spot value of 21,700,000 dols. at the kilns. 

Cement.—The amount of artificial Portland cement made in 
1882 was 85,000barrels, worth, spot, 191,250 dols. Of the cements 
manufactured from natural cement rock there were3,165,C00barrels 
made, worth, spot, 3,484,500dols. The total production of cement 
was 3,250,000 barrels, worth 3,672,750 dols. 

Clays.—Complete statistics of the quantity of fire and potters’ 
clay mined in 1882 were not obtained. The value of the white- 
ware made was over 5,000,000 dols. 

Precious stones.—The spot value of the precious stones found 
in 1882, before cutting, was between 10,000 dols. and 15,000 dols.; 
after cutting, between 50,000 dols. and 60,000 dols. 

Corundum.—It is estimated that 500 tons were mined in 1882, 
worth on an average cn i about 12°50 dols. per ton, crude and 
unground ; total, 6250 dols. The value of the ground corundum 
manufactured during the same year was about 135,000 dols. 

Grindstones.—The value of the grindstones made from domestic 
rock in 1882 is estimated by leading dealers at 700,000 dols. 

Pumice stone.—There were 70 net tons quarried in 1882, worth 
about 1750 dols. 

Phosphates.—The production of washed phosphate rock in 1882 
by the land mining companies of South Carolina was 191,305 gross 
tons; spot value, 1,147,830dols. By the river mining com es, 
140,772 gross tons; spot value, 844,632 dols. Total, 332,077 gross 
tons; spot value, 1,992,462 dols. 

Maris.—In New Jersey, 1,080,000 net tons of marl were dug in 
1882. The average spot value at the pits is 50c. per ton, making 
the total 540,000 dols. There was a small yield of marls in some 
of the Southern States, the amount of which has not been ascer- 


Gypsum.—The most complete statistics for 1882 are those of the 
output of Michigan—namely, 37,821 net tons of land plaster and 
135,655 barrels—of 300 Ib. each—of stucco. The manufacture of 
a of Paris on the Atlantic seaboard was 525,000 barrels—of 

50 Ib. each—chiefly made, however. from Nova Scotia stone. 
Colorado produced 10,350 sacks, of 100Ib. each. The production 
of California and some other States was not ascertained. 

Salt.—The amount of salt made in 1882 was 6,412,373 barrels of 
280 Ib. each = 1,795,464,440 Ib., having a spot value of 4,320,140 
dols. During the first six months of 1883 the production is 
estimated at 3,206,186 barrels = 897,732,080 Ib., worth 2,160,070 
mor - gag rate of production being assumed to be the same as 
in . 

Borax.—The production in 1882 was 4,236,291 lb., having a spot 
value at the works of 338,903dols. For the first half of 1883 the 
output is estimated at 2,800,000 Ib., worth, spot, 224,000 dols. 

Sulphur.—Complete statistics were not obtained. The pro- 
duction in the census year was stated at 1,200,000 Ib., worth 
21,000 dols. 

Barytes.—The amount of crude barytes mined in 1882 was 20,000 
tons, worth at the point of production 160,000 dols. The value of 
refined and ground barytes manufactured from the crude product 
above stated was about 440,000 dols. 

Mica,—The quantity of merchantable mica mined in 1882 is 
estimated by leading dealers at 75,000 lb., worth 250,000 dols. The 
production is rapidly increasing. 

Soapstone.—The amount quarried in 1882 is estimated at 6000 
net tons, worth 90,000 dols. at the quarries. 

Quartz.—The amount of quartz mined in 1882 for glass making 
and abrading purposes is estimated at 75,000 net tons. 

Asbestos.—Amount mined in 1882, 1200 net tons, worth 
36,000 dols. at the point of production. 

Graphite.—Amount mind in 1882, 425,000lb., worth, erude, at 
the point of production, 34,000dols. During the first six months 
of 1883 the production is estimated at 262,500 Ib., worth 21,000 dols. 

Carbonate of soda.—Over 1,600,000Ib. were produced in 1882 
from native deposits, 

Asphaltum.—The production in 1882 was 3000 net tons, having 
a spot value of 10,500 dols. 

Alum.—No statistics. In the census year the amount of manu- 
factured artificial alum was reported at 39,217,725 Ib., worth 
808,165 dols. 

Copperas.—The amount of copperas manufactured in 1882 is 
estimated at 15,000,000 Ib., worth 112,500dols. The production 
of the following named substances was insignificant :—Apatite, 
arsenic, bismuth, infusorial earth, iridium, lithographic stone, 
nitrate of soda, ozoderite, platinum, strontia. Noreliable statistics 
were obtained of the following substances :—Burrstones, chalk, 
feldspar, fluorspar, mineral paints, pyrites—for acid manufacture 
—sulphate of soda, talce—other than ‘“‘ soapstone.” None of the 
following substances are known to have been mined in 1882 or in 
the first half of 1883 :—Carbons, cryolite, rotten stone, wolfram. 

Totals.—Itis impossible to state the total mineral product in any 
form which shall not be open to just criticism. It is evident that 
the production of statistics of such incongruous substances as iron 
ore, metallic gold, and silver; the spot value of coal mined and 
the market value of metallic copper after having been transported 
hundreds of miles; the spot value of a crude substance like un- 
ground, unrefined barytes, and the value of a finished product like 
brick—in which the cost of manufacture is the leading item—such 
details cannot well be taken as items in a general summary. The 
statistics have been compiled with a view to giving information on 
those points which are of most interest and utility, and are pre- 
sented in the form usual in the several branches of trade statistics. 
The result is that the values stated for the different products are 
necessarily taken at different stages of production or transporta- 
tion, &c. Theoretically perfect statistics of mineral products 
would include first of all the actual net spot value of each sub- 
stance in its crudest form, as taken from the earth; and yet for 
practical purposes such statistics would have littleinterest other than 
the fact that the items could be combined in a grand total in which 


each substancé should be rated on a fairly even basis. The follow- 
ing groupings, therefore, are presented witha full realisation of the 
incongruity of many of the items :— 
Values of the Metallic Products of the United States in 1882. 
Dols. 


Pig iron, spot value 106,336,429 


Silver, coining value .. .. .. .. .. «» 46,800,000 
Gold, colming value .. .. .. .. 32,500,000 
Copper, value at New York City .. .. 16,088,001 
Lead, value at New York City.. .. .. .. «. 22,624,550 
Zinc, value at New York City .. of eat low 20 


Quicksilver, value at San Francisco 
Nickel, value at Philadelphia .. 
Antimony, value at San Francisco. . 
Platinum, value at New York City 


Values of some of the Non-metallic Products of the United States 
in 1882 (all Spot Values, except Chrome Iron Ore). 


Dols. 
Bituminous coal, brown coal, lignite, and anthracite 
mined outside of Pennsylvania... .. .. .. .. 76,076,487 
Pennsylvania anthracite .. .. .. .. .. .. 70,556,004 
Chrome iron ore, value at Baltimore .. .. .. .. 100,000 
Manganese ore 52,500 
Asbestus .. 36,000 
Graphite #4,000 
Asphaltum 10,500 
Corundum 6,250 
Pumice-stone 1,750 
Total . 226,156,402 


Résumé of the values of the Metallic and Non-metallic Mineral Sub- 
stances produced in the United States in one a 
DLS. 
Mineral substances named in the foregoing table .. 226,156,402 


445,912,406 
Fire-clay, kaolin, potter’s clay, common brick clay, 
terra-cotta, limestone used as flux in — and 
lead smelting, iron ore used as flux in lead smelt- 
ing, pyrites—for acid making—zinc white made 
i y from ore, marls—other than New Jersey 
—apatite, gypsum, tin ore, bismuth, arsenic, 
iridosmine, mill burstone and stone for making 
grindstones, lithographic stone, tale-—-other than 
“soapstone "—quartz, feldspar, fluorspar, terra- 
alba, chalk, crude mineral paints, nitrate of soda, 
carbonate of soda, sulphate of soda, native alum, 
ozokerite, mineral soap, strontia, &c., certainly not 
The grand total might be considerably reduced by substituting 
the value of the iron ore mined for that of the pig iron made ; by 
deducting the discount on silver; and by considering lime, salt, 
cement, borax, &c., as munufactures. It will also be remarked 
that the spot values of copper, lead, zinc, and chrome iron ore are 
much less than their respective values after transportation to 
market. 


THE NIAGARA CANTILEVER BRIDGE. 


THE following statement of the dimensions of this bridge, which 
is exciting a good deal of attention in America, has been prepared 
by its chief engineer, Mr. C. C. Schneider. The general dimen- 
sions are as follows :—Length of bridge proper, from centre to 
centre of end of pins, 910ft. 13in., divided into two cantilevers of 
395ft. 2°5in. each, and one intermediate span of 119ft. 9in. The 
towers are braced wrought iron structures, 130ft. 6}in. high, 
resting upon masonry piers 39ft. high; the foundations under the 
towers are of beton, att. thick, directly on the rock, forming a 
uniform, solid, and enduring mass. The trusses are two in num- 
ber, 28ft. apart between centres ; the panels are 25ft. long, except- 
ing those of the intermediate span, which are 24ft., and the end 
aa of the shore arms of the cantilevers, which are 20ft. 2°5in. 
ong. The depth of the cantilever trusses, over the towers, is 56ft., 
and at the ends 21ft. for shore ends, and 26ft. at the river ends. 
The structure has been proportioned to carry, in addition to its 
own weight, a freight train on each track at the same time, 
weighing 1 ton per lineal foot, with each train headed by two 
76-ton Consolidation engines. The factor of safety is 5. Wind 
bracing has been proportioned for a pressure of 30 lb. per square 
foot on a surface twice the area of one face of the truss, plus area 
of floor system, plus the area of face of train taken at 10ft. 
vertical height. 

The material used in the superstructure is open-hearth steel and 
wrought iron. Towers and heavy compression members, such as 
lower chords and centre posts, are of steel, as are all the pins. All 
tension members are wrought iron. The only use made of cast iron 
is in the pedestals on the masonry and in filling rings ; the castings 
at the top of the towers are all steel. The whole of the super- 
structure is pin-connected. The towers contain four columns each, 
and each column is made up of plates and angles in sections of 
about 25ft. in length, b: with horizontal struts and with tie- 
rods. The batter of columns at right angles and the centre line of 
the bridge is lin 8. In the cantilever trusses the lower chords and 
centre posts are made of plates and angles latticed; the interme- 
diate posts are made of 12in. and 15in. channels, latticed. The 
upper chords of the cantilevers are 8in. eye-bars, the shore arm 
having a compression member 18in. deep, composed of plates and 
angles packed between the chord bars. The shore ends of the 
cantilevers are attached to short links revolving on pins anchored 
to the masonry; these links serve as rockers and allow for the 
expansion and contraction of the shore ends of the cantilevers. 
Expansion joints are also provided for at the connection of the 
intermediate span with the river ends of the two cantilevers, the 
intermediate span being suspended from the extreme ends of the 
river arms. e floor Be. are 4ft. deep, and are made of plates 
and angles; they are rivetted to the posts. There are four lines of 
longitudinal stringers, resting on top of the floor beams; these 
stringers are plate girders 2ft. Gin. deep. The ties are white oak 
9in. by 9in., spaced 18in. between centres ; every other tie projects 
to support a plank walk and hand railing, which latter is made of 
cast iron posts 6ft. apart, and four longitudinal lines of 1}in. gas 
piping. e guard timbers are of white oak 8in. by 8in. 

All masonry is built of Queenstown limestone, in courses of 2ft. 
rise. The piers for the towers are 12ft. square under the coping, 
and have a batter of }in. to the foot ; each pair of piers is con- 
nected by a wall 3ft. 9in. thick at the top, and battering the same 
as the piers. The anchorage piers are lift. by 37ft. 6in. under 
coping, with a batter of 4in. to the foot. They rest on a plat- 
form consisting of twelve iron plate girders 2ft. 6in. deep and 36ft. 
long; under these plate girders are eighteen 15in. I beams, through 
which the anchorage bars pass, in such manner as to distribute the 
pressure over the entire mass of masonry. Each anchorage pier 
contains 460 cubic yards of ream weighing 2,000,000 lb.; as the 
maximum uplifting force from the cantilevers under the most 
unfavourable position of load is only 678,000Ib., it will be seen 
that this upward force is amply counterbalanced. 

The shore arms of the cantilevers have been erected on false 


works in the usual manner, and after their completion the river 
arms were built out panel by panel by means of a travelling crane 
projecting over the completed portion, and advancing as each 
panel was in place and its bracing adjusted. The centre, or inter. 
mediate span of 120ft., is of a design which allowed its being built 
out from the river arm of the cantilever until reaching the middle 
panel, which was accurately fitted to close the gap between 
the two sides. The near approaches to the main structure, on 
both sides, are substantial iron trestles resting on masonry founda- 
tions erected upon solid rock, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) . 


JANUARY has not so far brought out much valuable business, 
Export merchants do not appear desirous of buying beyond early 
necessities, notwithstanding that the prices at which they could 
to-day secure supplies were scarcely ever lower. It is still not an 
easy matter to persuade local consumers to accept deliveries under 
old contracts. Hence the works are this week only partially 
occupied, numbers of them not beginning until Tuesday and 
Wednesday night. 

On ’Change this—Thursday—afternoon in Birmingham, makers 
of best sheets of iron and mild steel were still able to report them- 
selves as exceptionally active. Next to sheets, second and third- 
class bars were in most enquiry, and tire iron, angles, and tees 
were in fair request. The prices attached to some merchant 
— were, however, so low that they had to be unceremoniously 
refused. 

Marked bars were £8 2s. 6d. to £7 10s, and £7. Second-class 
qualities were £6 15s. to £6 10s.; and _third-class, £6 7s. Gd. to £6, 
Hurdle bars were here and there to be had at £5 17s. 6d. Hoop 
makers were very various in their quotations. When orders were 
wanted, and the quality not very special, £6 was accepted, but the 
general price was £6 5s, to £6 10s., and on to £6 15s. Qualities 
rolled by the ** list” iron houses were quoted £8, 

Hoops were in tolerable call by Manchester and Liverpool mer- 
chants, but competition from Warrington, North Staffordshire, 
and other districts is increasing. The United States demand is 
conspicuous by its absence. 

Plate makers did not meet with any large demand whether for 
boiler or tank qualities, and only part of the mills is running. 
Girder plates are in slightly better request, and also iron for build- 
ing purposes. Tank plates were £7 10s. easy for common sorts, 
and Se er plates £8 10s, For superior sorts £9 to £9 10s. was 
asked. 

The open market price for sheet singles was about £7 10s. to 
£7 15s.; doubles, £8 to £8 2s. 6d., and occasionally £8 5s.; and 
lattens, £9 easy. Working-up sheets remained at £10 to £11. 

Pig makers spoke with satisfaction of the continued improvement 
in the Scotch and Cleveland markets. Cleveland No. 3 foundry 
pigs were quoted at 49s. Gd. per ton delivered, an advance on the 
week of 6d. There were, however, no sales. Derbyshire pis agents 
reported a better business in favourite brands, for which they firmly 
demanded 46s. Northamptons were 44s. to 45s. Native cinder 
pigs, 42s. 6d. to 38s. Hematites were slow at 57s, 6d. to 60s., and 
native all-mines still less active at 60s. Some of the Derbyshire 
pig makers, I learn, are about to blow out furnaces. 

It is noteworthy that the magnates of the South Staffordshire 

vig iron trade at date are Messrs. Joseph Pearson, Alfred Hickman, 

oberts, and P. and T. Bradley, gentlemen who were unknown to 
fame say twenty years ago, and who have risen to eminence upon 
the manufacture of cinder pig. These four firms have, I believe, 
sixteen furnaces in blast, and are extending their plant. 

It is an important consideration at the present time that if the 
railway companies serving South Staffordshire would reduce the 
carriage of Northampton mine, Pottery mine, Ulverstone hematite, 
and Spanish ore 1s. 6d. per ton all round, it would largely reduce 
the cost of making pig iron in this district, and enable us to make 
our own pigs, without bringing so much of our supplies from other 


varts. 
The demand for mill and forge coal is quieter this week than last, 
and the collieries are doing less work. Foege coal is Gs. to 6s. 6d., 
and best mill coal 7s. to 7s. 6d. 

Some of our present mineowners and ironmasters are much 
dissatisfied with the present short hours system my | the colliers, 
which, they urge, has greatly increased the cost of raising the 
minerals in this district. A few of them hold that the Mines 
Regulation Act and the eight hours’ system was the cause of the 
confiscation of the ironstone mines of South Staffordshire, and of 
the drowning out of the Bilston district, which was the ironstone 
district of South Staffordshire. Such owners contend that the 
colliers and miners ought now to revert to a system of nine hours. 
Any attempt, however, to bring about such a change would be 
worse than futile—at any rate at the present time. 

The miners in the Old Hill district who struck work against the 
introduction of certain new rules at two or three collieries have 
now resumed, the masters having agreed to reinstate the old rules. 

Manufacturers engaged in the production of railway ironwork, 
carriage fittings, and signal fitting work are actively employed. 

Merchants do not report any great activity in the hardware 
trades. Orders from Calcutta and the surrounding districts are 
not arriving with freedom, since many consumers are postponing 
buying until after the close of the Exhibition, when they will pur- 
chase the large stocks of goods now on show here. 

Yet some makers of cultivating tools have, since the beginning 
of the month, received a most encouraging influx of Indian orders, 
which are directly the result of their display at the Exhibition. 

The Canadian spring buying will, merchants anticipate, shortly 
open very satisfactorily. Already manufactured goods are being 
consigned to agents out there with some vigour. Cycles are getting 
into increased use in Canada, and makers are now executing big orders 
for that market, as also for New Zealand, Germany, Switzerland, 
Holland, and elsewhere abroad. 

The three railway companies serving the Wolverhampton and 
the surrounding district have been applied to by the Corporation 
Committee who are promoting the forthcoming Fine Arts and 
Industrial Exhibition in Wolverhampton to make some concessions 
in passenger fares and other charges for traffic on the occasion. 

At Mason’s College, Birmingham, on Monday, Professor 
Poynting, professor of physics, addressed a large audience upon 
““Some Modern Applications of Electricity.” Th explanation of 
why he used the word ‘‘ modern,” the professor reminded his 
hearers that it was only within the last a | years that the tele- 
graph had been employed to any extent, and that electro-plating 
had been introduced even since then. But the science of electricity 
had made rapid progress, and by ‘‘ modern applications” he meant 
those which we saw coming into use every day, such as the dynamo 
machine, which, though invented many years ago, was only now 
establishing itself ; and the telephone, which had been invented in 
the last six or seven years. The lecturer gave a number of 
interesting experiments with a dynamo machine, and, concluding 
with a description of the telephone, observed that beginning with 
the Bell instrument, in which the speaker was made to do the 
work, there had been a great saving of human labour effected by 
the present time, for the voice was now merely the regulator of 
the natural force stored up in the battery. 

The North Staffordshire finished iron trade is quiet. Orders ave 
irregularly distributed, and on an average the specifications arriving 
are not more than find employment for the mills about four days a 
week. Bars and hoops are selling with most freedom upon the 
basis of £7 for best crown bars, £6 12s. 6d. to £6 10s. for inferior 
sorts, and £6 5s. to £6 for common qualities. Best hoops are 
ergy as high as £7 10s., but it is in the less valuable qualities 

t business is chiefly doing. Common angles are abundant at 
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£6 10s. to £6 15s., and best at £7 5s. Crown tees range from £7 
up to £7 10s, nominal, 

The export trade is dull. A few specifications from the colonies 
and South America are coming in, but business with Russia, 
America, and Canada is almost nil, Yet inquiries from these 
places are being received for lots to be delivered in spring. The 
demand for plates is not up to the average, although orders for 
some sorts have lately shown a little more briskness. 

Crown plates are £7 12s, Gd. to £8 5s., delivered Liverpool or 
equal, although the list rates of the best firms are still—Plates, 
£8 10s.; best ditto, £9; double best, £10; and treble best, £12 per 
ton. In the heavy ironfounding and engineering trades of North 
Staffordshire a brisk business is being done, and this activity 
stretches back for several months past. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—During the past week there has been a considerable 
weight of buying going on in pig iron in this district, and this has 
given a steadier tone to the market. It can, however, scarcely be 
said that there is any actual improvement in trade based upon any 
really enlarged requirements. The buying which has been going 
on is not so much an indication that the wants of consumers are 
increasing, but rather that they have thought it prudent to take 
advantage of the low prices to give out contracts for forward 
delivery, and there is no disposition to follow any upward move- 
ment in values, Makers, however, are now holding out for a 
slight advance + pom the very low prices that have recently been 
taken, and the blowing out of furnaces in the North of England, 
with the prospect of a similar movement in the Cumberland 
districts, also tend to lessen the pressure to sell. 

At the Manchester market on Tuesday there was generally a 
firm tone so far as quotations for pig iron were concerned, at a 
slight advance upon the minimum rates taken last week. Lanca- 
shire pig iron makers, who have recently sold some tolerably large 
lots on the basis of about 44s. to 44s. Gd. less 24 for forge and 
foundry qualities delivered equal to Manchester, were asking about 
Gd. per ton above these figures for further orders. For district 
brands the average quoted prices were about 44s. 4d. to 44s, 10d. 
for forge, and 45s. 4a. to 45s. 10d. for foundry Lincolnshire, less 24 
per cent. delivered here. In some cases there are sellers ata little 
under these figures, and there are buyers in the market for con- 
siderable quantities at Gd. to 1s. per ton under the quoted rates. 
Middlesbrough iron is now quoted at 45s. 4d. net cash for good 
named brands of foundry delivered equal to Manchester, but the 
— of North-country iron coming into this district is very 
small, 

In hematites the business doing is still very limited, but in some 
cases rather better prices are being realised, 56s. 6d. less 24 having 
been got this week for good foundry brands delivered equal to 
Manchester. The average selling prices are, however, 6d. to 1s. 
per ton under this figure. 

The finished iron trade shows no improvement. For good local 
and North Staffordshire bars delivered into the Manchester 
district the average price is about £6 per ton, and at this figure a 
few sales are made, but there are inferior brands to be bought in 
some cases at 2s, 6d. per ton less, and prices generally may be said 
to be weak. 

In the engineering trades there is a continued quieting down 
generally. Tool makers are still well employed upon old orders, 
but the new ee coming forward are limited, and do not offer 
any prospect of the busy demand of the past twelve months being 
kept up. Where tools are inquired for they are chiefly in connec- 
tion with ordnance work or for plant required in locomotive con- 
struction. The present keen competition in trade compels locomo- 
tive builders to secure the best modern tools for turning out 
their work, and the demand is largely for special tools of a universal 
character to meet the varied requirements of a locomotive shop. 
Amongst the special classes of tools which are being largely intro- 
duced are the milling machines, which, to a considerable extent, 
are taking the place of the slotting machine. These milling 
machines are now being made to take out a cut 12in. deep by 6in. 
wide, and they leave the crank pin roughed out in alee form, 
whereas the ordinary slotting machine generally employed for the 
purpose left them square, and this necessitated a great deal more 
work in the turning. Locomotive builders in this district, as I 
have stated in previous reports, have still a large weight of work 
in hand which will keep this branch of industry well employed for 
some time to come. 

Messrs. Hetherington and Co., of Manchester, have in hand for 
the Government Dockyard at Portsmouth a couple of specially 
constructed circular saws for cutting cold iron. The bed of the 
saw is made in box form; along the top slides a saddle which carries 
the mandril upon which the saw is fixed. Over one portion of the 
bed is a fixed, and over the other a movable, table, and the saw 
travels down the joint of each of the two tables, which are pro- 
vided with T-head slots for holding in position the iron to be 
operated upon. In the bottom of p & bed is a water trough in 
which the saw works and is thus kept cool. One feature in the 
machine is that the slide worm has been replaced by a conti 
worm working into the worm wheel driving the saw, thus getting 
over the objection usually found to the slide in existing machines. 
The machine table is 6ft. long by 3ft. Gin. wide, and the diameter 
of the saw 25in. The machines are constructed to cut through a 
section of 30in. by 6in. or flat plates 3ft. long, and the driving 
pulleys are provided with universal strap shifting motion. 

The same firm have just ——— for Messrs. Musgrave, of 
Bolton, an exceptionally large planing machine, to take in 30ft. 
jong by 10ft. square. I referred briefly te this machine some time 
back, when it was in course of construction, and the following par- 
tieulars, now that it is completed, will be of interest. The 
saaching earries two tool boxes upon the cross slide, and one upon 
each standagd, The carriages on the cross slide are also arranged 
to carry special tool boxes for cross planing, so that an object can 
be operated upon in two different directions at one setting. The 
hed is made in three and the table in two sections, and provided 
with double racks, whilst a special feature is that the table has a 
longitudinal feed motion. The total weight of the machine is about 
100 tons. The special purpose for which it has been designed is 
the planing of engine beds, and with machines of this descrip- 
tion an engine bed can be practically finished before it comes off 
the table, requiring afterwards little or no handwork, which was a 
very gerjous item in the old class of machines planing simply in a 
fongitudigal direction. 

The coal teade of this district continues in a depressed condition. 
For ajl classes of round coal the demand is extremely limited, and 
stocks are accumulating, with very few of the pits being kept on full 
time. Kngiye clagsey of fuel move off moderately, but in the East 
Lancashire districts theyre is a good deal of this class of fuel bein 
thrown upon the magket by the strike in the cotton trade. Quoted 
rates inally are hanged, byt there is so much underselling 
in the market to secure orders that it js difficult to say what prices 
are being taken. Stocks under igad at collieries are being pushed 
for sale at extremely low figures, and the genera] tendency of prices 
is downwards. At the pit mouth best coal averages 10s,; seconds, 
8s,; eommon, 6s. to 6s. 6d.; burgy, 4s. 6d. to 5s.; good slack, 3s, 6d, 
to 48.3 and common, about 3s. per ton. 

The shipping trade has been very at, with good Lancashire 
ateam prom delivered at the high level, Liverpool, or the Garston 
Docks, to be bought at about 7s. 9d. to 8s. per ton. 


Barrow.—I think there is very little change to notice in the 
vosition of the hematite pig iron trade of this district; certainly it 
eS seen no improvement during the past week. In all depart- 
ments of the trade a very quiet tone exists, and there are no signs 
of any revival taking place for some months to come; indeed, I 
don’t think makers expect it. The sales have been very few and 
jnextensive, and the business that has come to the hands of makers 


is equally small. The orders received on foreign and American 
account are practically nil, I hear that the stocks of metal 
are still very heavy, although the output has been con- 
siderably reduced by the blowing out and damping down of 
several furnaces. Prices are lower this week than ever they have 
been, and makers appear willing to accept large contracts at even 
lower = than re now ruling. No. 1 Bessemer is offered at 
46s, Gd, per ton net at works prompt delivery, No. 2 at 46s., and 
No. 3 at 45s. 6d. per ton, whilst inferior samples are in small 
request at about 44s. per ton net. The steel trade does not 
improve, but from what I can hear it seems to go back, and 
the orders coming to hand are very few. Rails are not in great 
demand, and prices remain unaltered, £4 10s. per ton representing 
the quotations, In the merchant department a great activity 

revails ; some fair contracts have been booked for steel wire. 

hipbuilders are remarkably quiet, and they are receiving but few 
inquiries ; the engineers, ironfounders, and boiler makers are in a 
similar condition. Iron ore is in but moderate request at from 
8s. 6d. per ton net at mines and upwards. Heavy stocks are 
held all round. Shipbuilding quiet. Coal and coke steady at 
easier prices. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been more firmness in the iron markets since the 
—_ of the Cleveland ironmasters to restrict production by 
lowing out twenty furnaces, representing a production of nearly 
400,000 tons per week. The immediate effect was to send u 
Cleveland le Scotch pig 1s. per ton, and to steady prices all 
round. Such a practical restriction of the output cannot fail to 
have an important and immediate effect; but whether it will be 
beneficial on the whole, and permanently, is another point. 

It is gratifying to be able to state, on authority which is unques- 
tionable, that the shafts which recently failed in the Celtic and 
Germanic steamers were not made by Messrs. Vickers, Sons, and 
Co., Limited, of the River Don Works. A rumour having been 
spread to this effect, it is all the more desirable that it should be 
promptly contradicted. Messrs. Vickers, Sons, and Co. are now 
making a shaft to replace that broken in the Germanic, and I 
understand they were offered the order for the Celtic, but were 
obliged to decline it because they could not undertake to make it 
in the short time specified for completing the work. 

The present position of the coal trade is something unique. We 
are now in the third week of January, when colliery owners ought 
to be putting up prices all round. On the contrary, the announce- 
ments are continually being made of reductions; until now the 
Sheffield Coal Company, Limited, of the Birley Collieries—from 
which a heavy tonnage is sent to London—is quoting ‘‘ the lowest 
summer prices.” Its quotations at the pits are now as fol- 
lows :—Hand-picked Silkstone brands, 11s. 3d. per ton; best 
screened Silkstone house, 8s, 4d.; screened Silkstone ‘‘ seconds,” 
5s. 10d.; screened Silkstone nuts, 4s. 7d. Other companies 
are selling at low rates, and in no case is the price higher 
than at the corresponding period of last year. Under 
these circumstances, the prospects of the miners’ agents in 
their fresh agitation for an advance of 10 per cent. in wages is very 
remote and shadowy. The death-blow has been given to it in this 
district by the determined opposition of the employers, and the 
utter indifference of the men. At the very important col- 
lieries of Messrs. Newton, Chambers, and Co., Thorncliffe—who 
send the largest tonnage of coals by rail from South Yorkshire to 
the metropolis—the miners have taken energetic action in opposing 
the agitation. Ata meeting, thoroughly representative of all the 
collieries owned by the company, a resolution has been passed 
which practically amounts to a vote of censure on those who have 
initiated this fresh agitation, and the miners have resolved to 
abstain from sending any delegate to theadjourned conference called 
for Birmingham. The unprecedented mildness of the weather, as well 
as the immense accumulation of stock prior to the last agitation, 
are the causes of the present depression in house coal; and the 
languor of the cotton industries of Lancashire, as well as the iron 
and other heavy trades of South Yorkshire, is quite sufficient to 
account for the almost unsaleableness of small coal and manufac- 
turing fuel generally. 

Several vague and mysterious paragraphs have been published 
regarding certain meetings which have recently been held in 
London by steel rail manufacturers. There has been considerable 
anxiety shown to have the resolutions of the meeting kept private ; 
but there can be no harm in mentioning that a very strong deter- 
mination exists in the minds of the steel rail makers to reduce the 
make at least 20 per cent. If this can be carried out the next step 
would undoubtedly be an improvement in values, for which there 
is great need, as present prices are absurdly low and hopelessly 
unprofitable. 

shareholder in the Ebbw Vale Steel, Iron, and Coal Com- 
pany has shown me a circular giving the statement of the 
accounts of the trustees for the mortgagees and debenture-holders 
for the twelve months ending 31st ultimo, showing, after paying off 
debentures during the year amounting to £26,450, a surplus balance 
in the hands of their bankers on that date of £54,697 lls. 10d. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Sincr the announcement was made that a number of blast 
furnaces is to be blown out, a large amount of business. has been 
done in Cleveland pig iron at advanced rates. The tone of the 
market held at Middlesbrough on Tuesday last was, however, 
somewhat quieter, and consumers endeavoured to force prices down 
again; but makers remained firm at the rates they obtained at the 
end of last week. For delivery to the end of February, No. 3 
g.m.b. could not be purchased under 37s. per ton, and for March, 
and still more postponed delivery, 38s. was asked. Gray forge iron 
has advanced to 35s. 6d. with some makers, but there are yet 
others who will accept 35s. 

At an adjourned meeting of the Cleveland Ironmasters’ Associa- 
tion, held at Middlesbrough onthe 17th inst., it was definitely 
decided that eighteen blast furnaces should be blown out by the 
end of February. This is equivalent to a reduction of about 20 per 
cent. on the output. It applies only to furnaces making Cleve- 
land, and not to those on hematite, basic, or spiegel iron. There 
is a rumour afloat to the effect that the hematite smelters intend 
to take similar action at an early date. 

Warrants are almost unsaleable; the price nominally remains at 
37s. per ton. 

‘or the first time for many months the stock of Cleveland pig 
iron in Messrs. Connal and Co.’s Middlesbrough store shows an 
increase. The quantity held on Monday last was 62,181 tons, being 
121 tons more than when last reported. The stock at Glasgow 
decreased 224 tons during the week. 

Exports from the Tees continue at a satisfactory rate.. The 
quantity of pig iron sent away from the first of this month up to 
Monday last, amounted to 46,409 tons, being about 3000 tons more 
than last month, and 5000 tons more than in January, 1883. 

There is no improvement to report in the finished iron trade. 
Orders are very scarce, and it is not at all unlikely that some of 
the mills will have to stop or work intermittently before long. 
Although pig iron has advanced, the prices of manufactured iron 
remain about the same as quoted last week, namely, ship plates, 
£5 15s. per ton; angles for shipbuilding, £5 5s. to £5 toe’: and 
common bars, £5 7s. 6d. to £5 12s. Gd.—all free on rails at makers’ 
works less 24 per cent. Puddled bars are £3 7s. 6d. net on rails. 

Messrs. Gjers, Mills, and Co. have given fourteen days’ notice 
to leave to about forty of their miners at Slopewath Mines, near 
Guisbrough. 

A limited company is being formed at Newcastle-on-Tyne, 


entitled, The River Tyne Dry Docks, Engineering, and Boiler- 
making Company, Limited. Land is to be purchased at Wallsend _ 
where engine, boiler, and ship repairing works will be built. 
There will also be a dry dock 500ft. long, a pontoon dock for 
steamers up to 300ft. long, and a gridiron. The capital is fixed 
at £125,000 in £10 shares, and Mr. George Renwick, shipowner, of 
Newcastle, is to be the chairman. 

It is said that there are nearly sixty steamers lying idle at the 
ports situated between the Tyne and the Tees inclusive, owing to 
want of cargoes at remunerative rates. 

Messrs. Short Bros., shipbuilders, of Sunderland, paid off thirty- 
six sets of rivetters on Saturday last owing to absence of work for 
them to do. 

The Bowesfield men are still on strike, and there is little prospect 
of an early settlement. The men have held two or three meetings, 
and at one of them a ballot was taken, when only five voted for 
returning to work and 135 were in favour of continuing the strike. 
There were about 170 men present out of 370 employed at works. 

The Eston Steelworks are also still idle. Several meetings have 
been held, and deputations have waited upon the managers; butso 
far no arrangement for resuming work has been come to. The 
men offered to go in at a reduction of 5 per cent. all round, but 
were informed that nothing less than the 10 per cent. originally 
demanded would do. At a sect’onal meeting held on Monday last 
a vote was taken as to whether the 10 per cent. reduction should 
be accepted or not ; only 13 voted in favour, and 117 against. It 
was then resolved to resume work if the firm would agree to a 
reduction to be settled by a neutral committee, chosen by masters 
and men, and a deputation was appointed to wait upon Mr. 
Richards to arrange for this if possible. 

At the Darlington County Court, on the 16th inst., Mr. John 
Dobbing, engineer and cartwright, brought an action against Mr. 
William Richards, of the Dinsdale Rolling Mills, Fighting Cocks, to 
recover £22 damages for medical fees and attendance on plaintiff's 
wife, whose illness it was alleged was caused by the noise made at 
defendant’s works. Plaintiff also asked for an injunction to restrain 
defendant or his servants from making any noise in future, which 
might be a nuisance to himself or any occupant of his honse, which 
is situated only 140ft. from the works. Two cr three medical men 
were called and proved that plaintiff’s wife had suffered in health 
through loss of sleep caused by the noise of machinery at the works 
in question. Judge Turner awarded £10 damages, and granted an 
injunction restraining the defendant from permitting any noise 
to be made which might have an ill effect on the health of the 
Dobbin family. The works have therefore been closed, and some 
50 to 60 men are thrown out of employment. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow warrant market has been in an active state during 
the past week, and a large amount of business has been done at 
advanced prices. The increased quotations result from the resolu- 
tion to curtail production in Cleveland in the first instance, this 
circumstance having given rise to a considerable amount of specu- 
lative business; and the upward turn in _—— thus appears to 
have called consumers into the market, under the apprehension of 
having to pay higher rates presently for supplies of iron which 
they required. It also appears that the same cause has induced a 
better demand for Scotch pig iron from America and the Con- 
tinent. The Scotch ironmasters, while not entering into any 
formal combination to restrict the output of pig iron, are perfectly 
alive to the importance of keeping down the production to work- 
able limits, oa, in point of fact, they have already taken measures 
in that direction. This week Messrs. William Baird and Co. have 
damped out four furnaces, which reduces the number in blast to 
97, as compared with 106 at the same date last year. Further 
reductions of the furnaces will be made as these may appear 
necessary or convenient. The past week’s shipments of pig iron 
are fairly good, the additions to stock are not so large, and 
altogether the pig iron trade wears a rather more promising aspect. 

Business was done in the warrant market on Friday up to 
44s. 6d. cash. The feeling on Monday forenoon was not quite so 
strong, the quotations being 44s. 74d. to 44s. 4d. cash, and 44s. 9d. 
to 44s. 6d. one month. In the afternoon the prices were 44s. 3d. 
to 43s. 10}d. cash, and: 44s. 5d. to 44s. one month. Transactions 
took place on Tuesday forenoon at 43s. 75d. to 43s. 10d. cash, the 
afternoon figurer being 43s. 84d. to 43s. 114d. cash. Business was 
done on Wednesday at 43s. 94d. to 43s. 114d. cash. To-day— 
Thursday—the market was quieter, with transactions at 43s. 84d. 
and 43s. 7d. 

The values of makers’ iron are all increased as follows :—Gart- 
sherrie, f.o.b., at Glasgow, per ton, No. 1, 54s. 6d.; No. 3, 52s. 6d.; 
Coltness, 58s. and 52s. 6d.; Langloan, 55s. and 52s.; Summerlee, 
53s. and 49s.; Calder, 54s. 6d. and 48s. 6d.; Carnbroe, 52s. 6d. and 
48s. 6d.; Clyde, 48s. 6d. and 46s.; Monkland, 45s. 6d. and 43s. 6d.; 
Quarter, 45s. and 43s.; Govan, at Broomielaw, 45s. 6d. and 43s. 6d.; 
Shotts, at Leith, 54s. and 52s.; Carron, at Grangemouth, 49s.— 
specially selected, 56s. 6d.—and 47s. 6d.; Kinneil, at Bo'ness, 
46s. 6d. and 46s.; Glengarnock, at Ardrossan, 52s. 6d. and 46s. 6d.; 
Eglinton, 46s. 6d. and 44s.; Dalmellington, 49s. 6d. and 47s. 6d. 

The malleable iron trade continues quiet, and any orders booked 
are at very low rates, fully 10s. per ton below the nominal quota- 
tions. 

Much inconvenience has resulted from the prolongation of the 
strike in the steel trade into the present week. There could not be 
a doubt from the outside of the dispute that the employers were 
in earnest, and that a reduction of wages was essential if the 
works were to be carried on at all. But the men were very reluc- 
tant to yield, and the strike has consequently last much longer 
than was anticipated. 

Reductions of wages are also being made in a great variety of 
trades, it being essential that the cost of production as well as pro- 
duction itself should in many cases be curtailed. The movement 
is becoming more general every week. Some days ago the iron- 
masters in the West of Scotland resolved that the wages of fur- 
nacemen, miners, and all other workmen should be reduced, and 
intimations to that effect are now being made. Employers of 
labour are now so much agreed as to the expediency of such a 
course, and are prepared to act with such unanimity, that resistance 
on the part of workmen will be hopeless; and there is reason to 
rs that this fact is clearly perceived by many of the working 
classes. 

About £70,000 worth of manufactured iron articles was exported 
from Glasgow in the past week, there being scarcely any steel 
goods sent away owing to the strike. 

The coal trade is just now in a somewhat backward condition. 
The mild weather has reduced the demand for household consump- 
tion, and the stopping of the steelworks has curtailed the 
consumption of en by a large quantity per week. As the 
shipping department of the trade is likewise quiet at present, the 
position of affairs is rather discouraging. The belief is that a good 
business will be experienced in the course of the spring and sum- 
mer months; but in the meantime the outlook is not satisfactory, 
and some coalmasters have this week issued notices to the colliers 
that their wages are to be reduced by the amount they were in- 
creased last autumn—6d. a day. ‘There are grave complaints 
against the railway companies in Lanarkshire as to their failure to 
supply a sufficient number of wagons for the traffic. It is argued, 
apparently with much reason, on ‘Change that there is no excusé 
for the lack of vehicles at the present season of quiet trade. 
Business in the coal trade on the east coast has also been dull this 
week, and prices are a shade easier. : 

The collieries belonging to the trust estate of the West of Fife 
Coal Company have been acquired by Messrs. Alexander Mitchell 
and William Wallace, of the Alloa Coal Company, and it is ex- 
pected they will begin operations without delay. 
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WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


A PoRTION of the large viaduct on the Newport, 
Pontypridd, and Caerphitly Railway is being 
taken down, with the intention of improving the 
connection with the Taff Vale Railway; so the 
opening day is still further postponed. Consi- 
derable stir is being made amongst railway pro- 
jectors and promoters, and a largebusiness from 
South Wales will in the early days of the 
coming session. I hope there will be no petty 
obstacle raised in the path of the Cardiff and 
Monmouthshire Railway. Lord Tredegar is un- 
derstood to have lodged an objection; but — 
is probably only to secure some privileges 4 
certain clauses. On the broad features of the Bi 
he would, in all likelihood, be found in agreement. 
It is important for the interests of a great virgin 
district that a railway be conceded, and already I 
hear of a number of mining projections, notably 
in the Sirhowy Valley. 

The surveyors of the Great Western Railway 
contemplate an extension of Hall’s tramway from 
near Argoed to — This will be on 
the Llanover 

It is sokelie tab that two pits will be sunk at 
Abernantfelin by a company es of London 

capitalists. The work will rected by a 
Cardiff firm of engineers. 

Two pits are contemplated by the Dowlais 
Company at Deri 

T am glad to hear that the Bedlinog speculation 
is improving. 

There is further a new colliery speculation near 
Holly Bush, and a large area of coal land has 
been taken. The company is being turmed cs a 
Monmouthshire firm. 

A tunnel from Pochin collieries to New Trede- 
gar has been sketched out, and will be put in 
hand shortly. In fact, in Monmouthshire and in 
Glamorgan there is no lack of mining enterprise. 

The Pontypridd and Ogmore Railway scheme 
is to be postponed, and the reason alleged is that 
undivided energy may be given to the Barry Dock 
Bill. This is now before the Examiner of Stand- 
ing Orders, who has a small of obstacl 
to clear away in the form of allegations. The 
Cardiff Corporation have agreed, by a distinct 
majority, to oppose it. Corporations, as a rule, 
are slow in the exercise of the perceptive faculties, 
principally by reason of their being composed of 
such varied and opposed elements, and it is 
some credit to that of Cardiff that it has seen 
so readily the eae of the Barry Dock 

ters, in seeking for powers, 


do not ples that seventy years will see 


. the Rhondda practically worked out—as regards 


a paying get of coal, do not consider the enormous 
sacrifices made by the Marquis of Bute to meet 
their requirements, and of the Taff Vale to 
facilitate. They only regard temporary diffi- 
culties, and waive the greater good for the smaller 
numbers. This is the antithesis of the law which 
should govern, and should be diligently criticised 
by the Committee of the Bill. 

The output of coal continues large throughout 
the district, and the price is well maintained for 
all varieties. 

The auditor of the Ferndale sliding scale 

that he has examined the books of the 
colliery, but that prices do not warrant an 
advance. I shall not be surprised if the result of 


_ the audit of the Association books is again at 


variance with this. 
Mr. De Soldenoff, of Merthyr, has, I see, 
obtained a patent for the application of the 
oven to the collection of bye-products. 
brings the Coppée before us in a two-fold I ag 
either in the make simply of an excellent coke, or 
yielding also a maximum of oan. It was 
-ewk time for this utilising feature to be brought 
ractice, as any one conversant with the 


; W. “als coke districts can testify. 


I have no improvement to record in connection 
with our ironworks. Spring business may come 
in more freely than expected. At present things 
are dull, and even quotations, if accepted, are not 
remunerative. 

Tin-plate is looking up. Coke wasters fetch 
pes 6d. to 15s., and the demand for these is 

'y increasing. Best cokes are at 16s.; char- 
19s. 6d. 

A pit cage at one of the Rhymney Iron Com- 
pany’s pits fell down the shaft this week, but no 
one was injured. A narrow escape also occurred 
lately at Penrhiwceiber, in the presence of Mr. 
Glasbrook. By some simple accident the cage 
was overwound, and, but for a patent catch, a 
great deal of ruinous ‘mischief would have ensued. 

It seems probable that the sad colliery acci- 
dent, resulting in the death of ten men by the 
breaking of the pit rope, was due to running out 
“* slack” and then a sudden jerk. The rope was 
turned out at Sir George Elliott's manufactory. 

I regret to hear that Mr. Fisher, of Swansea, a 
well-known mining engineer died suddenly when 
returning from an inspection of the rope. 

In the centre of the best coal in the went for 
steam p s we appear to have some inferior. 
I hear of a steamer which had to return to 
Cardiff and ship fresh bunker coal, having been 
quite unable to get up steam. This should be 
looked to, otherwise our cargo of dead worthless 
coal will’ spoil the whole. My advice as to 
new speculative is borne out by the pre- 
sent ti mania at c iff. 
*“We have built twelve months ahead,” is the 
verdict of speculators. The building mania is 
now the leading feature at Cardiff, and if the 


” great coal strain should give way, direful would 


be the collapse. 


NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the 
Admiralty :—Frederick E. Shean, chief engineer, 
to the Asia, for service in the Warrior, vice 
Eckersley; James J. Stuart, engineer, to the 
Asia, for service in the Devastation, vice Gyles; 
Charles M. B. Dyer, engineer, to the Asia, for 
service in the Triumph, vice Nye; and Peter 
Murray, engineer, to the ” Asia, for service in the 
Cyclops, vice Dyer; C. A. Vogwell, W. A. 
Stewart, 8. B. Williams, W. P. Davis, and 
Edward. Eckersley, chief engineers, to the Vernon, 


- additional, for torpedo instruction, to join on the 


4th of Fi ebruary. 


THE PATENT JOURNAL. 


1530. Enarnez, &c., D. Gallafent, Woolwich. 
1681. Casina PHARMACEUTICAL Supstances, T. 8. 
h ndon. 


Condensed from the Journal of the C issioners of 
Patents. 


* * Jt has come to our notice that some applicants of the 
Patent-ofiice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-opiice Opicials, by 
giving the number of the page of THE ENGINEER at which 
the Speciication they require is referred to, instead of 
giving the proper number of the Specification, The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 


Jinding the numbers of the Specigication. 


Applications for Letters Patent. 
*.* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 


January, 1884. 


1435. Macuiyes, W. J. Menzies and G. 
Johnston, G 

1436. Lasts, &c., B. Hartley, Acc 

1487. "ARTICLES for Satz, E. Ledger, 
Broseley. 

1438. CLEANSING Water of STEAM GENERATORS, J. 
Smith, Wakefield. 

1439, Wixpow Fasteners, J. Parry, Birmingham. 

1440. Ear-rinc Fasteyer, E. Hemming, Birmingham. 

1441. TRANSMITTING Power, R. H. Charsley, el 

1442. Curtine Coat, &c., G. F. Wynne and J. 
Borlaise, Minera. 

1443. Corkscrews, &c., W. H. R. Bradford, London. 

1444. A Humane Trap, W. Burgess, Malvern Wells. 

1445. Marcues, G. Oldfield, Hunslet. 

1446. Wixpinc up Wixpow &c., 8. Bennett, 
Stretford. 

1447. Bouts, J. G. Dodd, Liverpool. 

1448. Prope.cers for Surps, J D le, Manchester. 

1449. MecuanicaL Reportine, W. P. 
Thompson.—(J. C. Zachos, New York, U.S.) 

1450. Savine Lire from Fire, W. T. Davy, London. 

1451. 2 gaged &c., Peat, J. A. London, Newcastle- 

n-Tyn 

1452, Bevnt tore the Deap to the Grave, W. H. Jessop, 
Kettering. 

1453. cTInG the Pusiic from TELE- 
GRAPH Wires, A. T. Archer, Bit e. 

1454. Portas.e, &c., Founrars, A. J. and H. C. 
N . London. 

1455. Cart WHEELS, T Mellor, eg 

1456. Fast Warp Lact Macuines, W. Smedley, Not- 
tingham. 

1457. Propucinc Motive Power, F. Wirth.—(4. Bern- 
stein, Boston, U.S.) 

1458. A Compounp Bort.e, J. H. Lindsey, Hazelmere. 

1459. Pressure Rouiers, H. J. Allison.—(H. Honegyer, 
Vienna.) 

1460. Dynamo Macarnss, R. Sutcliffe, Idle. 

1461. Looms for Weavinc, H. Lomax, Darwen. 

1462. Fire Howes, W. Hassall, Beeston. 

1463. STRENGTHENING the Human Voice, R. C. Moffat, 
Newarthill, and T. G. Bowick, Bedford. 

1464. Maxine NickeL, from their Ores, C. D. Abel. 
—{A. Krupp, Bernsdorff.) 

1465. ExTenpinc TRELLIS-worRK in Iron, A. Korit- 
schoner.—{F. Klotz, Dresden.) 

1466. GaLVANISING SuHeet Iron, W. A. Jones, London. 

1467. a SADDLE STIRRUP Bars, W. Letheren, 

Xi 

1468. OIL Pires of Cooxinc Ovens, &c., R. Storey, 
Darlington. 

1469. Cans, J. Heselwood, Leeds. 

1470. Mitts for Grixpinc Cereas, H. J. Haddan.— 
(B. Touja jils, France.) 

1471. Hagvestinc Macurxges, W. Wilkinson, Keny 

1472. ALcaLorpes of Qurnina, F. Wirth.—(P. Giacosa, 
Turin.) 

1473. Putteys, J. Holt, Cradley Heath. 

1474. Roap VEHICLES, J. Whittington, Croydon. 

1475. CABLE APPARATUS, T. East Greenwich, 
and H. M. Goodman, Av: 

1476. Lamps, A. D. Turner — w. Flatau, London. 

1477. Giove Fasrenrnos, 8. W. Richards, Birm’ 

1478. W. Holland, Greet. 

1479. Governors, D. Andrew, Kilbarchan. 

1480. Hurp.es, G. Nisbet, Rumbletun. 

1481. Biockine Piece Goons, J. J. Musgrave, Folke- 
stone. 

1482. MovaBLe WHEELS, F. Oppenheim, London. 

1483. Sprnxinc MACHINERY, N. ilkinson, 

1484. Frep-water A. M. Clark. P. 
Brown and C. W. Johnston, Philadelphia, U.S.) 

1485, TREATING and Resipvary Propvucts, 
W. R. Lake.—{(%. Baumert, Germany.) 

1486. SuLpHuRic Acip, W. R. ees. M. Walsh, 
Camden, New Jersey, U.S.) 


16th Janvary, 1884. 


1487. Lirt and Force Pumps, W. Adair, Liverpool. 

1488. Martrresses, T. Capper, Northwich, and J. T. 
Lockey, Manchester. 

1489. Srorp Motion for Dourtinc Frames, J. T. 
Fletcher and T. Quinn, Brinnington. 

1490. Mixe VENTILATION Trap, M. Gill, Huddersfield. 

1491. Steps of Venicies, W. H. Slade, Wolverhampton. 

1492. Looms for 8. nd, Huddersfield. 

1493. SpinpLe Hatt Door Knos, &c., J. and 
W. Roper, Birmingham. 

1494, Steam Borvers, F. D. Rose, Flixton. 

1495. Door Betis, W. F. Allcock, Birmingham. 

1496. MovaBLe Sarety for Passencers, C. 8. 
Young, Lozells. 

1497. IncrEastnc the Focat Lenotx of PHotocRapHic 
Cameras, D. W. Turner, Liverpool. 

1498, Vice, W. P. Thompson.—(0. Flagstad, Hamur.) 

1499. Bett Putteys, J. E. Palmer, Kildare. 

1500. Peat Beppine, P. H. Bracher, Wincanton. 

1501. Bicycies, H. D. Taylor, Haworth. 

1502. on pipe, A. E. Clibborn.— (The Société de Crédit, 
Paris. 

1503. Ramway Cuarr, J. Huddleston, Barrow-in- 


1504 Cements, F. W. Gerhard, Wolverhampton. 

1505. VeLocipepes, A. W. Hirst, West Croydon. 

1506. Warter-cauces, H. H. Lake.—(£. Schucider, 
Gaarden, near Kiel.) 

1507. Sprswinc Macuryery, J. Camm, Burnley. 

1508. Eoeo-cutrers, J. F. Atkinson.—(/J. W. Otto, 
Copenhagen.) 

1509. Steam Generators, F. Hocking, Liverpool. 

1510. Scrap Raitway Rats, &c., C. J. 
Green, Brightside. 

Pianes, W. Seedhouse and 8, Smith, 

ffiel 

1512. TrLes, F. Bosshardt.—{P. Vincent, Privas.) 

1513. SHapinc the Urrers of Boors, F. Bosshardt.- 
(C. Poirier, Hazebrouck.) 

1514. Fastener, W. Wade, Leeds. 

1515, CLeantnc Knives, &., D. Jackson, Batley Carr. 

1516. Steam ExHavuster, J. Adams, Wandsworth. 

1517. Veytitator, G. T. Jenkins, London. 

1518. Busnes for Casks, &., R. Muggeridge, London. 

1519. Sarery AtTTacHMENT for B. 3. 
Weston, Dalston, and H. 8. Wilton, London. 

1520. WATER-WASTE PREVENTE ri Haigh, London. 

1521. Mixers’ Sarety Lames, F. W. Pittuck, Hebburn- 
on-Tyne. 

1522. Sarety Varve, A. Schmid, Zurich. 

1523. Propuctnc Mecnanicat Errects, J. J. Ebel, 
New Charlton. 

1524. Prorectinc Suips and Boats from by 
Cotuiston, &c., G. Barnley, Dundee. 

1525. DousLe Tractinc Waer., N. Hanbury, London. 

1526. SILENT VeNTILaTor, C. Kite, London 

1527. Sarety Lamps, W. G. Thresher, Wilton, and H. 
J. L. Farebrother, Salisbury. 

1528. FLoatine Structures, J. B. Stoner, London. 

1529. Hotptne Sacks and Bacs while being Fitvep, J. 
B. Stoner, London. 


1532. Musica. STRINGED InsTRUMENTS,C. Burn, London. 

1638. Lirts, C. ‘Showeli, Birmingham. 

1534. NEEDLEe-casss, W. Avery, Worcester. 

1535. CLARIFYING CrpER, W. Henley, London. 

1586, PurtryinG Yeast, C. R. Bonne, Manchester. 

1387, Fasteners, J. W. Sisson, London. 

1538, Screw Taps, D. Gill, Weston-super- Mare, 

1589, Serrinc-out or DRAWING GEOMETRICAL Fiavres, 
F. H. Wood, Chiswick. 

1540. Pipe JoINTs, J. Mewburn.—(C. Bon Co., Paris.) 

1541, SEPARATING VEGETABLE Matrers from Woot, J. 
C. Mewburn.—(P. Lamourette, France.) 

1542. Ovens, E. Naylor, Bradford 

1543, G. J. Gissing, London. 

1544. Liqv ips, J. Macllwraith, Glasgow, 
and T. Thomson, Barrhead 

1545. Werr Stop Mec#antsm for Looms, D. Morrison, 
Hawick. 

1546. Writrnc-pesks, Banks, Walthamstow. 

1547. Joints and Tuses, J. Elliott, Leeds. 

1548. Exvecrric Lamps, J. G Lorrain, London. 

1549 Mirror, J. L. A. London. 

1550. SHorrnc Horses, T. 

1551. HaNGInG MILLSTONEs, E, Gedge.- 
Lemouettre, France.) 

1552. Licutina, &c., Rooms, T. D. Griffiths, Swansea. 

1543, FIREPLAC es, T. D. Grittiths, Swansea. 

1554. Pencii-cases, &c., H. J. Haddan,—(Schiran- 
héiuaser, Niirnberg.) 

1555. Exurpitinc Apparatus, H. J. Haddan.—(J. A. 
Geeta and Co., Br usrelles.) 

1556. PRINTING PILED Fasrics, A. Rothwell, Bury, 
and W. Spencer, Waterfoot. 

1557. SUBMERGED FLOATING TORPEDOES, &c., 
C. A. McEvoy, London. 

1558. Preventine Smoke in the Compustion of Coat, 
R. Wright, Richmond. 

1559. Atrrition 8, Pitt.—(7. Sturtevant, U.S.) 

1560. Mrasurine Evecrricrry, L. B. Miller, tersea. 

1561. Communicatinc between Passencers and 
Drivers of Venicves, J. Byron, Notti om. 

1562. Hat Suspenpers, J. Porter, Coalvil 

1563, Water Puririers, A. J. Boult.- 4(E. Vanduren, 
Newport, U.S.) 

1564. Rumpies for Castines, &e., A. J. 
Boult.—(£. W. Vanduzen, Newport, U.S.) 

1565. Testinc Fasrics, A. J. Boult.—(£. Mov. ison and 
J. P. Hervon, Washington, U.S.) 

1566. BepsTEeaps, J. Martin, London. 

1567. Toot Hannes, J. A. King, St. Louis, U.S. 

1568. DispLayine Notices, &c., A. Bruckner, London. 

1569. &c., for Boots, A. Bruckner, London. 

1570. Copyina Presses, M. am Ende, London. 

1571. Inp1A-RUBBER, &c., CompouNDs, A. Huth, London. 

1572. Borers, F. J. Burrell, Thetford. 
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1573. Sizinc Warps, F. Millo, Manchester. 

1574. TasBLe Mats, A. Jamieson, Nunhead. 

1575. PortTaBLe Fitters, L. A. White, Manchester. 

1576. Testrinc the Numper of Picks in a Loom for 
Weaving, R. H. Harrison, Dukinfield. 

1577. Morive-power, F. Cutlan, Cardiff. 

1578. IncreasinG the ILtuminatine Power of Gas, W. 
G. Little, Yorkshire. 

1579. ScREW Fastenrnos, 8. Rideal, Manchester. 

1580. Looms for Weavine, T. H. Blamires, York. 

1581. Centre Vatves, R. Dempster, jun., 

&c., Retort Lips, R. Dempster, “jun. 
583. Macuines for Sewrne, &c., StRaw-PLait, O. and 
Robinson, Kettering. 

1584. MAGNETO, &c., Macutnes, J. oe Alfreton. 

1585. &c., Yarns, D. Maitland, Lancaster. 

1586, SPRING CLIPs,. F. R. Baker, Birmin, gham. 

1587. Fastenines for GLoves, F. J. Martin, London. 

1588. Bott for Doors, &c., J. Hummerston, Leeds. 

1589. LIFE-SAVING APPARATU 8, F. Byrnes, Liverpool. 

1590. Gas-moToR ENGINEs, riscall and A. Black- 
well, Liverpool. 

1591. Wrraprawine, &c., Water from a Vesse., P. 
and J. Garton, Golborne. 

1592. Soies of Boots, G. Shelton, Northamptonshire. 

1593. Drivoxe Gear, W. H. Hockley, Birm’ i 

1594. SHart Coup.inas, 8, Alley, 

1595. Lamps, J. and H. Lucas, irmin 

1596. FLusHine CLosets, W. Devoll, 

1597. axp BuiLprves, W. H. Duncan, Coal- 
brookdale. 

1598. ALarm J Cheshire, Birmingham. 

1599. DetacnasLe Huss, &c., T. Hi , London. 

1600. Apparatus for Recetvinc Monry, &c., J. M 
Kelly and M, Ullmann, London. 

1601. Raisinc Liquips, G. Macaulay-Cruikshank.—{ 
B. B. de Marais and de la Gree, Algiers.) 

1602. Carpet Lintxc, &c., G. M. Smyth, jon. 

1603. SounDING at SEA by Evecrricity, W. Balch, 
Greenwich. 

1604. SIGNALLING at Sea, W. Bulch, Greenwich. 

1605. Evecrric Brake, B. F. Howard, Forest Hill. 

1606. Bicycies, &c., B. R. Mills, London. 

1607. Fasteninc Baskets, J. P. Milbourne and T. 
Humphreys, Manchester. 

1608. SELF-AcCTING RaiLway Sionats, F. Bosshardt.— 
(A. and 0. Boulfroy, 

1609. PeramBuators, T. McGrah, Sheffield. 

1610. Suovets, G. W. Willford and V. J. O'Donnell, 
Sheffield. 

1611. Carpets, &c., T. Pogson, Moldgreen. 

ForMinc UNDERGROUND ConDU its, J. H. John- 

son.—{C. Detrick, New York, and BE. Bond, Springteld.) 

1613. Avtomatic Downcast INLET VENTILATOR, Cc. 
Kite, London. 

1614. Printinc Composer for Pianorortes, &c., C, J. 
Allen, Brixton. 

1615, Wueexs, G. Knowling, London. 

1616. Tension SappLe, J. Forster, ham 

1617. Wrrinc Corks in Borries, i. J. —(0. 
Carpenter, Brooklyn.) 

1618. VerticaL Bars of 8. Bayliss, 
Wolverhampton. 

1619. TrxyixG Iron Wire, F. Bywater, Birmingham. 

1620. Tosacco Pires, &c., Galway. 

CHEMICAL F1RF- J. Gibbs, G 

1622. PHOTOGRAPHIC CAMERAS, A C. Lamb, Dundee. 

1623. Grounps of ARTISTS’ CANV as, A. W. MacDougall, 
London, 

1624, Hanp Biowers, W. Gedge. (G. Cumming, U.S.) 

1625. WeicHinc APPARATUS, Mo , London, 

1626. Screw PROPELLERS, J. Sam e, Blyth. 

1627. INSTANTANEOUSLY HEATING ATER, W. J. Righ- 
ton, London. 

1628, Propetiine a Desics in the Arr in ImrraTion 
of a Fuiicur of the Birp, A. Arbenz.—(M. Flur- 
scheim, Germany.) 

1629. Measurine, &c., InstruMENTS, P. 8. Marks, 
London. 

1630, Winpow Fasteners, T. Sanders, Birmingham 
and T. Stubbs, Surre 

1631. ScorinG Games, R. Kesterton, London. 

1632. Cuecktnc Fares, J. Bartlett, don. 

1633. CoNTROLLING SIGNALS, Cc. Hodgson, London. 

1634. Compinep Caps, &c., Pick, London. 

1635, Rops, &c., R. Storey, Darlington. 

1636. Lavina Bricks, H. W. Hart, London. 

1637. FasTeNING Pin, J. Offord and J. Nadal, London. 

1638, for Evecrric 8. é. Coxeter 
and A. Nehmer, London. 

1639, ExTractinG ALUminium, W. > Lake.(S. J. 
Seymour and W. H. Brown, New York.) 

1640. WHEEL, W. R. Lake.—{S. Williams and G. Rush- 
ing, New Jersey, US. 

1641 Grates, &c., W. R. Lake.—(L. U.S.) 

1642. Currixc BorrLe Wire, &c., P. Maignen.—{4 
Moguet, France. 

1643. Compinep Juc and Sucar Howper, E. 

well, Chorlton-upon-Medlock. 

to be as Tarcrts, J. 8. Elmore, 


1645. Currest Generators, J. D. Gibbs, 
London, 


1646, Bepsteaps, T. Allen, Rristol. 

1647, SEconDARY yg &e., T. J. Jones, London, 

1648. Sarery Lamp, R. Purdy, near Sheffield. 

1649, SusPENDING Pou: ks, &e., G. A. Woolley and H, 
Hart, London. 2 

1650. STEAM Enornes, W. H. Barker, Lincoln. 

18th January, 1884, 

Buttons, &c., R. Elsdon, Brockley. 
652. Prrow CHAINS, R, Steele, Salford. 

1083. HorovoeicaL Apparatus, B, Sudlow, Lencaster, 

1654. Lupricatinc Apparatus, H. and H. Blamires, 
Huddersfield. 

1655. Compounp T, B, Sharp, Smethwick, 

1656. BatrLepors, J. Tyldesley, Manchester. 

1657, HAMMERLEss Guns, T. Keight, Warwick. 

1658. ORNAMENTING WATERPROOF Fasrics, J. Hebble- 
thwaite and E, Holt, Manchester. 

1659, Fire-rscapes, J. Morrell, 

1660. ROLLING MILLs, G. Legge, Warri mn. 

1661. Dritiine, &c., APPARATUS, G. F. Wynne, Minera, 

1662, SALOPIAN Macuine, T. Hotchkiss, Newcastle. 
upon-Tyne. 

1663, UMBRELLAS, &c., R. Pawson, 

1664, Gas-BURNER and Tar, G. 

1665, Potato Diecer, W. Richardson, Rainfo: 

1666, Enos, A. Bever, Bradford 

1667. RatLway CARRIAGE Lever Locks, &c., 8. Wilkes, 
Bloxwich, and H, Baynton, Bi mingham, 

1668. Rinc "THROSTLE Spinnine, &c., W., J., and A, 
Collinge, Rochdale. 

1669, Retorts, G. Valentine, Liverpool 

1670. me J. Robertson, Glasgow, and G. A. Bishop, 

1671, WINE Cocks, J. 8. Rhodes and C. J. Clarke, 

rmingham. 


rming! 
1672. Nur Lock, E. Cooper, Sheffiel 
1673. Preservine Meat, &c., J. W. Moon, South: 
1674. Execrric J. P. Heil Oldham. 
1675. Rac Evores, R. Brodie, Leith. 
1676, Hypropnracric AIR Bexrs, A. Harivel, France. 
1677. PLaNe Prorecror, A. H, Valda, Hammcer- 
1678, Taps, R. Aspden, Darwen. 
1679. Pumps, J. Keogh.—(J/. H. Halil, ~ 
1680. Nuts, W. Leyland, Bolto: 
1681. erg -UP and Reov LATING Chaves, B. J.B. 
Diener and C. A, Mayrhojer, Vienna.) 
1682. Die G. K. Gooke, London. 
1683, SELY-INKING ENDORSING Presses, G. K. Cooke, 
London. 
1684, Raismne, Carriage Heaps, W. H.. Bailey, 
South Hornsey. 
1685, Nuts for Botts, W. P. Kelly, Mount Brandon. 
1686. ReTAINING in Position Wixpow-BLIND RoLLers 
W. P. Kelly, Mount Brandon, 
1687. Packina-case, &c., J. Chaplin, London, and J, 
Pearson, East Dulwich. 
1688, ATING Rartway Carriaces, J. R. Watson, 
G 
1689, atine AvromaticaLLy Dampers of Kircne 
Rances, R. McDonald, 
1690, Sasu Bars, J. D. Mackenzie, London. 
1691. Macarnery, T. Muter Bradford. 
1692, GALVANOMETERS, C. D. Abel.—(F. Boussu, Italy.) 
1693, Wurrr Leap, &c., H. J. B. Condy, Battersea. 
1604, Rotary Exornes, &c., C. T. Colebrook, London 
1695. Kerrie Drums, H. Potter, London. 
1696. Mowrnc Macuines, 8. B Bamford, Uttoxeter. 
1697. Grinpine, &c., Cuicory, M. Robinson and 
Lee, Manchester, and A. Mellor, Oldham. 
1608. PortaBLe Tents, E C. Jones, London. 
1699, Bencu Vices, P. Lawrence.—(J. Thompson, U.S. 
1700. Heative, &e., Apparatus, L. Sterne and C. D 
Wainwright, London. 
1701. Gas Rerorrts, W. D. Cliff, Wortley. 
1702. Fancy Yarns, G. A. J. Schott, Bradford. 
1703. Lanrerns, A. J. Boult.( W. db. Dovewus, U.S, 
1704. Wasninc Macuryes, M. H. Pearson, 
1705. Fire-stove Screens, J. London. 
1706. WasHinc Macuines, M. 
1707. poe, Cement, E. W. Harding, Bishop Wear. 
mou 
1708. Seraratinc Macyetic from other Susstances, G. 
nenthal.—(H. Lawmyprecht, Germany.) 
1709. SECONDARY Batreries, E, P. Alexander.—(J. /. 
Moiay, jun., Paris.) 
1710, Router Mitts, H. J. Haddan.—{C. 0. Dost, 
1711. Mint, H. J. Haddan.—(0. ee, Leipsig.) 
1712. VELOCIPEDES, W. Smith, Fulham, 
1713. Potato Rippers, G. Kearsley, Ripon, and G, 
Mangles, Borobridge. 
1714. Frreproor STRUCTURES, J, Girdwood, London. 
1715. Giazine, R. Stevens, Brom! 
SELF-OPENING and CLOSING TMBRELLAS, &e., A. 
London.--(J. V. Mathiew & C. Falcimeivu:, 
ar, 
1717. Fuwnets, J. L. Bramley, London. 
1718. Tricycie Horsss, J. Bramley, London. 
1719. Spape and SHove., N. W. Wallace, Southsea. 
1720. Water Vans, J. and J. Watts, Warwick. 
1721, Prorecrors for the Insucators of 
GRAPH Wires, B. Pell, London. 
1722. Rauway Steerer and Cnair, O. Imray. -(/. 
Chater, Bengal.) 
1723, Arracuine Door, &c., HANDLEs to their Spin vies, 
G. A. Birkenhead, Penarth. 
1724. LNDIA-RUBBER Sprinos, G. and A, Spenccr, 
London. 
19th January, 1884, 
1725. Moorinc Froatisc Breakwaters, &c., FE. 
Latham, Liverpool. and A. E, Carey, Newhaven. 
1726. Borries, &c., W. Boyle and F. 7 Liverpool. 
1727. Srrap, &c., Fasteners, D. and. J . Baxter, an- 
chester, 
1728. Rivne, &c., Frames, W. Anderson, Stockport. 
1729. Locomorives, M. Gill, Huddersfield. 
1730. DistRisuTING MANvRE, E. Maxwell, Bedford. 
1731. TeLescorrs, C. McG. Bate, London. 
1732. Stipe Vatves, J. W. O'Toole, Ireland. 
1733. Briiows, H. Hart, Glasgow. 
1734. On Borr.e, &c., W. Foxcroft and A. Langford, 
Birmingham. 
1735. Preservinc Grass, &c., W. Cowley and J. 
Makin, Liverpool. 
1736, Rerracrory MATERIAL, E. Brooke, York. 
1737. Kiins, J. T. Raynes, Birkenhead 
and B. D. Healey, Liverpool. 
1738. TeRrRra-cotta, &c., Goops, R. Stanley and J. 
Sharratt, Stockin; reg near Nuneaton. 
1739, Equitinkium ALL VaLveE, W. Bright, Exeter. 
1740. Facturratinc the of Iron, &c., H 
Bennett, Redcar, and H. Ronnebeck, Middlesbrough 
1741. Crank Pins, &c., A. Burton, Beighton. 
1742. Screw Prope ters, W. Hogarth, Liv 
1743. Snaps for ConnectING NECKLETS, &c., Satch - 
well, Birmingham. 
1744. VENTILATING FiLower, &c., Houses, V. Skinner 
and H. C. ristol. 
1745. TRANSFORMING PeRAmBULATOR, C. Chips, Hants 
1746. Measurine Water, H. W. Pendred, Streatham. 
1747. Roiiers for Squeezer Macuines, J, Walmsley 


‘on. 

1748. Brake Apparatus, T. H. B, Biting. London. 

1749. Steerine Gear, T. Archer, jun., Dunstan. 

1750. Drivine Gear for . Downe London, 

1751. Jacquarp Macuinery, J. Verdol, Paris. 

1752. Virain Coat Gas, &c., for PropucinG 
Execrric Cu Shippey, London. 

1753. Motor, F. Ayckbourn, London. 

1754. Hoipine, &c., C. F, Wood, London. 

175 55, for ALARM Beis, J. and 


London. 
1756. Paintina, &e., Giass, London, _ 
1757. ACTUATING ALARM iter, London. 


1758. Srups, 8. J. Parkman, Bi ot and H. 
Blackburn, Southampton. 

1759. FASTENER for Casements, E, and J, M. Verity 
and B. Banks, Leeds. 

1760. Currixe Waren Rack Tren, J. H. Stone, Bit 


ming! 
1761. for Drawsars of J. Hea d 
Penarth, 
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1762. Boots, J. London. 

1763, Fire Escapes, W. H. Gaze London, 

1764. Macuines for &., J. Jones and 
W. Whieldon, London. 

1765, CorLery, C. H. Wood, Sheffield. 

1766. Pocket Knives, G. Siddall, Sheffield, 

1767, Puant Por Sranps, R. W. Rawlin 

1768. Tricyc.es, &., A. 8. Openshaw, 

1769, Orn Lamps, C. Philli 

1770, ALARM SIGNALs, J. arshall, Chesterfield. 

1771, Reautatine Vatve, &., E. "Ayres, London, 

1772. Beer.ine Macuinery, C. J. Webb, 

1778, CONDENSING SteaM, &c., W. Wilkinson, Wigan. 

1774. Fisuina-rop Wincu, C. Farlow, London. 

1775. DISPLAYING ADVERTISEMENTS, A. E, Edwards.— 
‘A, Pelletan, Paris.) 

1776. ADVERTISING MEMORANDUM Book, A. E. Edwards, 
—(A. Pelletan, Paris ) 

1777. SPRING Marrresses, 1. Charlton, Manchester. 

1778. DIFFERENTIAL PULLEY-BLOCKs, Salter, 
Smethwick. 


1779. Courtine for Raitway Venicies, R. Morris, 
Doncaster, and J. Wood, Stockwith. 

1780. Baxino Ovens, D, Grove, Berlin. 

1781. W. Lake.-(B. F. y Gongova, 
Sevilie, Spain. 

1782. Ginease E. T. Pontine, London. 

1783. Boor Stirrenrr, H. R. Maidenhead. 

1784. papepsewame . J, Delmar and W. 
Folliott, 

1785. Boor Sroveen, H. R. Minns, Maidenhead. 

1786. MicROPHONE TRANSMITTERS, R. Lake.—(J. 


1787. Srockinas, &c., J. H. Cooper, Evington, and W. 
‘ord, Humberstone. 4 


1788. Kwitrinc Macuines, J. H. Cooper, Evington, 
and W. J. Ford, Humberstone. - 
1789. DYNAMO-ELECTRICAL Macuines, M. H. Hurrell, 


London. 
1790. Evecrric Arc Lamps, M. H. Hurrell, London. 
2let January, 1884. 


1791. Pocker Wilkinson, t. 
1792.. Fine-orates, G P. Brodie, , and 
J. D. Prior, Lond 


17938 Ow Lamps, W. Vaughan, Small Heath. 
1794. PuorooraPnic Sautrers, R. Garde, Devonport. 
1795. Preventine Down Dravouts in 8, H. 


A. Phillips, York. 
1796 Loom Cans, J. W. Crabtroo and W. Ambler 


1797. Execrric-BeLL Furniture, F. Ki and W. P. 
Mendham, Bristol. 


1798. Weaving Fustians, &c., B. Crook and T. Cotton, 
Hebden Bridge. 
1799, INCANDESCENT Lamps, J. G. W. Aldridge, South- 


ampton. 
1800, Exnaust Cuimyey Top, A. C. Smith, London. 
1801. FisHinc-rop Enp R1na, 8. itch. 
1802, Burners, J. Title: Walsall. 
1803. Sarss, T. 
1804. Lasnina, &c., Fisres, 8. Roberts, Clec! 
1805. Gas Firtrxos, W. Stuttle Hulme, 
Evornes, H. Hellier, Lon: 
INDOW-BLIND 
1808. Vatves, W. W. Fyfe, 
1809. FurNaces, B. J. B, Mills—{@. Fischer, 


Austria.) 
1810. Hanvxes for Bicycuxs, &., C. J. Hart, 


1811. Propuision of Vesses, A. Clark, Glasgow. 
1812. Sutps’ Berrus, C. J. Fox Birkenh 

TINGUISHING Fire, R. , Bolton, 
1814. Tripop STaNDs, F. W. Hart, 


1815, Cooxinc Antmat Supstances for Foop, A. F. 
Rich: k. 


1 N AL, &e. Purposes, . . 
816. Grapwet for Nav. N. W. Wal- 
‘al 


lace, jun., 
1817. Rattway Carriace Door Loox, J. E. Brearley, 
1818. Mouwts R. W. 
Pires, King and H. 


1819. J. Noble, Wellingborough. 
1820. Revotvers, J. Carter, "Birmin, 

1821. Boats forSavino Lire at Sea, R. Rayner, London. 
1822. Lapis’ Corsets, E. Clark, London. 

1823. Preparino O11s, F. Wirth —(L, Starck, Germany.) 
1824. Date CaLenpars, A. W. , London. 


1825. Gerrine Coat, T. Hudson EB Rowe, Darling- 
ton, and C. Heslop, Stanghow. ‘ 

1826. Ancuors, R. F. Ould, London. 

1827. A. G. Brookes.—(J. M. Gold- 
ami 


Boston, U. 
1828, SELY-CENERATING Gas Burners, J. J. Norman, 


= Hain F. 3 
. Hat, Rais, H. birmingham, 
and J. , Sparkhill. 


par! 
1881, Press, &e., H. Moore, Aston. 
832. PERAMBULATOR Jornts, G. Moore, A. L. Stamps, 
and B. E. Saunders, Aston. 
1833. Tortet C. P. Byrne, London. 
1834. Waite Leap, J. 8. Rigby, Widnes. 
1835. Weavine Fasrics, A. Roth: 
1834, Latcn- NEEDLE Macuines, J. Watts, 


Governors, G. Barnett, South 
1838. Castine Ports, G. Binnie, Falkirk. 
1889. Curtarn Rops, W. Pitt, Tottenham. 
1840. Batt Traps, H. Portway, Manningham. 
1841. Brocks and Sueaves, G. Lacey and H. G. 
Copeland, London. 
1842, Errectixa COMMUNICATION BETWEEN Opsects b: 
means of THrowine Lines, R. G. Lacey and H. @ 
ECOVERING NiTRocENovus Ma’ J. Cc. W. 
Stanley, London. * 
1844. PeramBucators, T. Birks, Lenton. 
WasHING MacuINEs, R. W. Kenyon, 
Feevine Bortues, L. A. Pellegrin, Wandsworth. 
. Eoc-resters, E Ritter, Hanover. 
ious ELEcTRICAL SIGNALLING, G. Porter, London. 
1849. Putveristno Ores, P. M. Justice.—(¥. A, Lucken- 
bach, New York, U.S.) 
1850. SAFETY Lamps, E. F. Ayton, Heddon-on-the- Wall. 
1851. Breakinc Down Coat, J. W: , Backworth. 


1854. Corsets, Ww. Pretty, jun., Ipswich. 

1855. Macuinery Bettina, I. Harris, Fountain 

1856. Som Pires, H. Lake.—(J. Barrett, Boston, U.S. 

1857, Preparina TANNING Supstances, F. Wirth. 

NG Puririep Water to STEAM Bor H. 

H. Lake.—(@. Stollwerck, Germany.) 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves expressly for Tur ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


Stores, H. J. Haddan, London.—8rd May, 
18838.—(A communication from J. A. Houston, 
U.S.)—{Provisional protection not 


2264. MECHANICAL APPARATUS TO BE vsED in Navi- 
GATING THE AIR, P. Sjistriém, London.—8rd May, 
1883, ional protection not allowed.) 2d. 

Relates to a screw apparatus driven by a steam 
engine. 

VERTISEMENT Ca R, H. Barron, London.—8th May, 
1883.—{Provisional protection not allowed.) 2d. 

“Relates to the em; it of adv its on 
endless revolving a car, 


24°70. Neckties, W. 7. Whiteman, —l7th 
~*~ 1883.—{A communication from J. M. Jack and 
Anderson, Montreal.)—(Provisional protection 
not allowed.) 2d. 
This relates to ties, which consist of an imitation 
bow or scarf, 


2483. Apparatus ror Liquip Fue. 
BorLer OR OTHER Furnaces, H, H. Lake, 
—l7th May, 1883.—{A communication "from 
Urquhart, Russia.) 6d. 
This consists of a spray injector, which o; opennioe by 
means of steam or com air, or a com tion of 
steam and air, which may, if desired, be superheated. 


2681. Coat, ORE, AND MERCHANDISE DERRICKS, 
A, Lewsley, London,—2lst May, 1883.—(A communi- 
cation W. B. Ludlow, Sandusky, U.S.) 8d. 
Relates to improvements in the general construction 
of derricks. 


25'70. Execrric Arc Jolin and J. Parsons, 
Bristol.—28rd May, 1 
The are is established or e..7 of a double solenoid 
wound with eoarse wire, the cores being attached at 
their lower ends to an iron bar ca ing a block which 
normally rests st one side of the upper carbon 
rod. To this is a second block situate at the 
opposite side of the carbon rod, and having attached 
waiagie fey When the cores are lifted by the pas- 
sage of the current, the spring ing causes the blocks to 
eri the carbon fod and so it. The feed is made by 
unt solenoid, whose core is connected to a plat- 
Serta to on vot. When the core rises 
the platform is tilted, and a ring is thus made to bear 
— and exert a downward ure on the carbon 
Various methods of shun the current from a 
oe in series are described and illustrated. 
257'°7. Process ror THE METALLISING AND ELEcTRO- 
GILDING OR PLATING OF NON-METALLIC SUBSTANCES, 
SUCH AS VULCANITE, CELLULOID, AND THE LIKE, 
SPECIALLY ADAPTED FOR DENTAL PuRposEs, C. G. 
Hammersley, London.—23rd May, 1883.—(A commu- 
nication from F. J. Lynam, Santiago, Chili.) 4d. 
The compositions for various baths, in w! the 
articles are to be immersed, are given. 
2579. Apparatus ror ELecrric on 
way Trains, &., W. Stroudley, Brighton, and BE. 
J. Houghton, London.—23rd May, 1883. 6d. 
The generators, driven by the motion of the train, 
supply their current to secondary batteries, from which 
= are fed. The commutator branches are auto- 
— Cee on the reversal of the motion of the 


comp a circuit, and the contact for this, as also that for 
the charging circuit to the secondary batteries, is onl: 
made after the generator has attained a certain s 
The generator is arranged in combination with two 
sets of accumulators and the lamp circuit, a switch 
being so arranged as to throw either set of accumu- 
lators into the charging or feeding circuit. 
2581. Stoprerinc Borries, Jars, &c., J. G. van der 
London.—tard Moy, proceeded 
wit. 
The pect is to obviate the of appliances 
for inserting or removing the sto, 
2586. Corsets or Stays, J. 7. 4 —24th 
May, 1883.—{ Not proceeded with.) 2d. 
Relates to the mode of fastening the stays. 
2500. Apparatus For or Cocarne Incors, 
Blaenavon.—24th May, 1883. 8d. 
Telates to general of the appa- 


A. H. Rowan, London.—2%4th May, 


1883. 
This relates to a method of laying and fastening 
tramway rails. 
Construction OF STEAM AND OTHER Suips, 7. 
H, Chicago.—24th May, 1883.—( Not proceeded 


The object is to “Patten a ship with two ers 
placed in such ons that the pitching of the vessel 
Lape not injuriously en their action. 


2610. Sapp.es, 0. Lehmann, Paris.—25th May, 1883. 
—{A communication F. Verden, Hanover.)— 
(Not proceeded with.) 2d. 

The object is to provide the saddle with an elastic 
attachment, tasted of the usual girth straps. 

2612. Apranatus FOR CHECKING AND REGISTERING 
THE NuMBER OF GAMES OR DEALS PLAYED AT 
CARDS AND THE AmMouNT Parp THEREFOR, &c., G. 
F. Howard, London.—25th May, 1883. 6d. 

This relates to a checking and registering appara- 
tus having a lid or cover, the opening of which serves 
to operate a counter so as to register the number of 
games or deals played at cards, and thereby allow of 
checking whether the proper amount has been puid. 


2614. Torrepo Boats on SuBMARINE VessELs, W. R. 
Lake, London,—2ith May, 1883.—(A communication 
Srom W. S. Sims, Newark, N.J., ) 

The vessel is propelled by a motor, the electricity 
being generated at a land pe en and supplied to the 
motor by a conductor paid out from the boat. The 
steering mechanism is also magnetic- 
ally—by the current supp! to the motor. The 

is fired by a rela: ny arrangement. The vessel 

may be submerged, in which case it is supported by a 

float. 

2617. Automatic Latues, F. Wirth, —25th 
May, 1883.—(A communication from B. H. Freter, 
Frankfort.) 8d. 

Relates to the general construction and arrange- 
ment of parts of an automatic tool or lathe, parti- 
cularly applicable to the production of screws. 

2621. Exrractino SULPHUROUS ACID FROM THE FUMES 
or Furnaces, Ovens, &c., BE. A. Brydges, Berlin.— 
26th May, 1883.—(A communication from BE. Hanisch 
and Dr. M. Schréder, Rosdzin, Germany.) 6d. 

This relates to a process for extracting sulphurous 
acid from the fumes of furnaces by means of water, 
and the utilising of the absor' sulphurous acid 
with small consumption of firing material. 

2623. Manu OF Ar Gas FOR ILLUMINATING, 
&e., G. Mi 
—26th J 1883.—(4 communication from RC. 
Dixon, Sid ney.) 6d, 

This relates partly to ouits or manufacturing 
saturated air gas by passing a current of air over or 
through a heated volatile faa 0 or hydrocarbon, and 
thereafter cooling the gas any excess of 
hydrocarbon vapour 80 the air remains just 
saturated therewith, and can be conveyed through 
burned. like ordinary illuminating gas 

m fish-tail, batewing, argand, or other gas burners, 
and can also be used in cooking or heating stoves, and 
as the motive force in gas engines. 

2626. Macuinery ror or SHapina CLay 
Ware, W. Crawford, Glasgow, and P. Graham, 
Stockton-on- Tees.— 26th May, 1883. 6d. 

This relates ly to the combinetion of a mould 
table, with rota stationary moulds, 
over which a movable tool , and means for 

an intermittent to the table. 

2627. Sarery Stirrup Bars, R. W. Hunt, 


thrown 


to arrange the 
ip is freed cons the der is 


2628. Bicycies, &c., J. Hix, London.— 
26th May, 1883.—(Not proceeded with.) 2d. 
This relates principally to the propelling mechanism. 
2631. Reverseratory Smettina Furnaces, H. J. 
Haddan, London.—26th May, 18838.—(A communica- 
P. Wilson, Cleveland, U.S.) 6d. 
The uses a combination of two or more 
reverberatory 


furnaces, so that the 
furnace is adapted to receive fluid metal from the 


other and 

2630. ConsTRUCTION OF J. W. Butler, Black. 
heath.—26th May, 1888. 

This relates to the Nowe the 4 and general construc- 

tion of silos. 

2632. MacHINE ror STRETCHING AND Drvina Fasrics, 
H. B. Barlow, Manchester.—26th May, 1888. (4 
conamnication from E. Welter, Mulhouse, Alsace.) 


Tuts to the -coustrustion of 
chine, 


2633. Construction oF PROPELLERS FOR NAVIGABLE 
VESSELS, AND IN THE MopE OF MOUNTING AND 
WorkInG THE Same, N. Spartali, Liverpool.— 
22nd May, 1883. 10d. 

Consists in the peculiar construction of the blades 
of the propeller. 


2634. Apparatus ror Use 1n Fatima, 
Pieatina, Gorrerina, &c., upon MusLin 
OR OTHER Fasrics, 0. McC. Chamberlain, — 
ham.—26th May, 1888.—( Not proceeded with.) 2d 
Relates to improvements in the general 
of the apparatus. 


2635. Covptincs ror Raitway Veunicies, A. M. 
Clark, London. —26th 1883,—(A communication 
Srom W. W. Fitch and E. West Bloomfleld, 
U.S.)—( Not proceeded with. ) 2d . 

This relates to an automatic 

ment, and combination of the parts. 

2636. Lirepoat, A. M. Clark, London.—26th May, 
1883.- from T. Hamilton, Centre- 
field, U. 

This toa lifeboat having an’ 
spherical shell, segmentally cut away at its two sides, 
in combination with two ative journall 
said sides, and means within the hull of the boat for 
propelling said wheels. 

2639. Automatic ContTinvous BRAKE FoR RaILway 
CarriaGes, &c., L. A. Groth, London.—28th May, 
1883.—(A communication from D. van der Linden, 

Pe goon Holland.)—{ Not proceeded with.) 2d. 


within stacks of hay or other fodder, for the a yom 


of the purification of 


the same when mild 


REW STOCKS OR ge W. J. MeCormack, 
ton. 20th May, 1883. 6d. 

This relates, First, to the “ae plate a in combina- 
tion with a screw stock or die of dies or bits 
having t at both ends; 
Secondly, to the method of forcing the dies up to the 
work and of withdrawing them as required by means 
of a screw ferrule, having a flange w: in a groove 
in the dies or bits. 

2667. TeLePHonic TRANSMITTING J 
Graham, Londen,—29th May, 1883. 

This relates to a microphonic 
mitter. 

SILK oR OTHER TEXTILE Fipres, 7. 
Holliday, Huddersfeld.—29th May, 1883.—(A com- 
mare? from B. Rau, South Manchester, U.S. 


mis relates to improvements in the general process 
of dyeing. 
2669. Ammonia FROM Coat Gas, W. J. 

ooper, .—29th May, 1888. 2d. 

This consists in passing water into the condensers 
to dilute the ammoniacal liquor, so that it is 
from the condensers in such a diluted state, or state of 
reduced strength, that practically it will not yield 
ammonia to the atmosphere. 
2670. Dynamo-ELECTRIC MACHINES, Hochhausen, 

New York, U.S.—29th May, 1888. 


and two alternately at the outer and inner ends. A 
number of these Gass plaaed laced together with insulating 
material between rong are secured to each other by 
insulated rivets, and to a hub upon the shaft. The 
field magnets may be on opposite sides of the arma- 
ture discs, or the discs may be a sufficient distance 
to allow of field 4 
between them. The connections between the ends of 
the radial strips are larger than the strips in section, 
so as to lessen resistance. The commutator bars are 


carriages, 
means of the usual loose 
coupled together by brake a 
together at the plane of the buffers. The brake 
coupling consists in each of a tube-like shell 
= socket, which is hung by a chain to a suitable sing 
of the carriage frame. ie corresponding cou! 
sockets of two adjacent carriages are connected b; 
screws. 


2643. Steam BoILer AND OTHER 

jun., and T. A. Cu , N.B.— 

‘May, 1883. 6d. 

This relates toorploying in, orin combination wit 

a steam boiler or other furnace, one or more jets 
compressed and heated air, in a manner to cause a 
return or circulation of a ’ portion of the fire gases 
through a passage or passages, leading them eg 
over, through, or in contact with the burning fuel. 


2644. Lockine on Fastextnc Device ror WEARING 
APPAREL, Biuxps, UmBRELLas, &c., J. Haddan, 
London.—28th May, Ser —{A communication from 
H. Brunner, Germany.) 6d. 

This relates to the Geeenink 6 cord or ta) 
which is bent round a tongue in a plate, and thereby 
hold by friction. 

2645. Cenrrirvca, Cream Separators, J. A. 
Hattersley, -—28th May, 1883.—{Not pro- 


-) 
This relates to the construction of the apparatus 
the cream, escapes from the revolving 
drum, is pre d fro ing clot 


2648. OF Hyprate oF STRONTIA AND 
Hyprosu.puive oF Sopium, C. F. Claus, London. — 
28th May, 1883. 4d. 

This relates to improvements in the whole process of 
treatment. 

2649. Apparatus ror Dryina Racs, Woot, Corton, 
&c., J. Illingworth Whitelee, Batley.—28th May, 
1883.—{Not proceeded with.) 2d. 

This relates to the construction of a tubular boiler 
containing steam. 

2650. MANUFACTURE oF CHILLED CASTINGS AND APPA- 
RATUS THEREFOR, H. H. Lake, London.—28th May, 
1883.—(A communication from J. A. Parks, New 


This consists essen in constru the mould 
or matrix with a water c ber surrounding the part 
to be chilled, and forcing a stream of cold water through 


the chamber. 

2652. Apparatus ror SrRETCHING WovEN Fasrics, J. 
Strang, Ramsbottom.—29th May, 1883.—(Not pro- 
ceeded with.) 2d. 

This relates to the construction of expanding rollers. 

2653. Piovcus, E. Edwards, London.—29th May, 
ee communication from S. Boreau, France.) 
6« 


This relates to several improvements in the general 
construction of the plough. 

2654. Burners ApPLicaBLE TO Gas CookING APPa- 
ratus, S. Leoni, London.—29th 1883. 6d. 

This consists in the burner it in 
two parts, one being larger than the other, and 
the larger portion is so made as to form with the 
smaller part a hollow chamber, into which the gas and 
air pass and issue through notches made in its edges 
to produce the jets of burning gas. 

2658. Rinc Spryninc Frames, W. T. Emmott, Salford. 
—29th May, 1883.—(A communication 
Verenkt and E. Appenzeller, Mulhouse.—{Not pro- 
ceeded with.) 2d. 

_ The me is to wind the yarn at a constant angle 

ofa ble guide wire, and to 


secure & me uniform twist. 


2659. Harvess Suart Tuas, S. E. Davis, Liverpool.— 
29th May, 1883. 4d. 

This consinta in a metallic formed of malle- 
able cast iron or other like tough metal. 

2661. Evecrric Arc Lamps, J. Brockie, London.—29th 
May, 1883. 6d. 

To produce a slow a of the carbons when 
the feed h hollow discs heetne, 
in combination wi lycerine, swinging weights 
their interior, are ih g The swinging weight may be 
of iron, an electro-magnet placed near the outside 
face of the disc limiting its movement. To separate 
the carbons in a lamp a “4 a shunt magnet, a 
coil is placed in the main c , the core of which 
overbalances’ a which the regulating 
shunt magnet acts when there is no current, and so 
keeps a clutch in its feeding position. On the 
of current the main coil core frees a ting lever 
and the arc is established by the descent of the shunt 
core. In a lamp having two pairs of carbons, two 
shunt coils are employed, the main coil core _ to 
overbalance both the regulating sprin, . lamps 
having sudden grip clutch devices whi e released 
by coming against a fixed stop, the favour. proposes 
moving the stop in an er direction to the clutch, 
thus shortening the travel of the solenoid core. 

2662. TABLES AND CHAIRS, AND OTHER Seats, &c., 
H. —29th May, 1883.—{Not pro- 
ceeded with.) 2d. 

This relates partly to the arrangement and construc- 

tion of the legs. 

2663. Rotary ScrEENs FOR SCREENING OR SEPARATING 
Grain, Seeps, &c., H. Shield and W. N. Crockett, 
Nottingham.—29th May, 1888. 6d. 

This relates. to: a, means the screen can be 
cleaned without the aid of a brush. 

2664. Apparatus FOR Puriryixa MILDEWED OR 
Musty Hay or Fopper, C. Perkin, Northernden.— 
29th May, 1883. 6d. 

This relates to the use of pipes or conveyers with 
suitable openings therein for the carrying of steam 


cted as bars extending out from rings, and alter- 
nately so as to supply a continuous current to — 
brushes ; the rings are grooved on thi 

currents. 

2671. Construction or TRAMWAYS AND APPARATUS 
For FAaciLitaTiInG THE HAULING OF VEHICLES 
THEREON BY Means OF CaBLes OR Ropes, W. P. 
foment Bdinborough.—29th May, 1883. 1s. 

—— relates to the construction of tramways, and to 

tus for facilitating the hauling thereon by means 

a rope or cable arranged within a tube placed under 
the poe and constituting part of the tramway. 

2672. Carpinc Enornes, A. M. Clark, London.—29th 
May, rs -—{A communication from H. Woodman, 


6d. 
The object is to dispense with the use of cams in 
machinery for cleansing the flats of carding engines. 
2673. Gatvanic Batrertes, A. M. Clark, London. ~ 
29th May, 1883.(A communication from G. G. L. 
Valloni, Paris.) 6d. 
The batteries are e ch rg 


attracts an oscillating 
supply of acid. 


26°74. Rauway Burrers, H. H. Lake, London.—29th 
May, 1883.—{A communication from G. Turton, 
Boulogne-sur-Mer.) 10d. 

The inventor claims in or for a railway buffer the 
construction of the Plunger pee: te its collar, in such a 
manner that the said collar can be adjusted and fixed 
on the plunger to retain the samein the box or case, 
and ‘can be readily removed to permit the withdrawal 
of the plunger therefrom when desired. 


26°75. Exvecrricat Meters, &c., 7. J. Handford, Lon- 
don.—30th May, 1883.—(A communication trom T. 
A. Edison, N.J., U.S.) 6d. 
relates to the use of a “ mono-electro-dynamic 
motor” for controlling the operation of registering 
apparatus. This is a uni-polar ene its inductive 
portion being a straight or one-part conductor, 
which the current in one direction only. 
inductive portion is in the translation circuit, or in > 
shunt therefrom, the field coils being in a multiple arc 
circuit. Means are provided for opening the circuit of 
the field coils when the last lamp is removed from, and 
for a it when the first lamp is placed in the 


267'7. APPARATUS FOR CHANGING AND STORING Pxoto- 
GRAPHERS’ BACKGROUNDS AND OTHER MOVABLE 
Scenery, A. M. Clark, London.—30th May, 1883.— 
(A communication from W. EB. Lindop, St. Thomas, 
Canada.) 6d 

This consists of a vand bo or ap -like frame provided 


2678. MacuHINERY oR APPARATUS IN THE 
MANUFACTURE OF PLATE OR Lear Sprinos, G. W. 
Wilford, Sheffield.—30th May, 1883. 10d. 

The machine consists of a pressure cylinder, piston, 
and rod, with a pair of dies of novel construction, the 
upper die and crosshead being connected to the piston- 

by a removable cotter or bolt or equivalent 

removable connection, and the lower die res on a 

central platform fixed over a hardening tank. 


2680. Extraction or GeELatine, Fat, &c., FROM 
Bones, Hives, Fisu, &c., C. D. Ekman, London.— 
80th May, 1883, 4d. 

The inventor claims the extraction of ae 
fat, and similar substances from bones, hides, and 
other substances of animal origin, by boiling, under 

pressure, in a solution containing sulphurous acid, 
vith or without a base or alkali. 

2681. Macuives ror Makinc Horse Naits, B. A. 

Berlin.—30th May, 1883.—(A communica- 
tion from A. Gross. Berlin.) 6d. 

The principal features of the invention consist of the 
special arrangement of the hammer, drum, the cut-off 
mechanism, the elliptical cam, the slides and the 
hammer slides, the feed m and the con- 
struction and arrangement fe the continuous retort. 
2682. Macuine ror PuLverisine Susstrances, H. C. 

Bull, Brooklyn.—30th May, 1883. 6d. 

The machine consists of a hollow cylinder with 
closed ends, within which are hung, from an inclined 
shaft, a series of rollers, which are caused to swing 
and rotate with the shaft, and strike and rub upon the 
inner surface of the cylinder as the shaft revolves. 
2683. Fasteners For Fisrovs, Inpia- 

RUBBER, AND OTHER DRIVING “5 R. L. Kirlew, 
Maunchester.—30th May, 1883.—(Not proceeded with, 


2d. 
aoe is pointed at the end, so as to pierce through 
2687. Securinc Tires TO LOCOMOTIVE AND 


OTHER 
WuHEELs, J. Spence, London.—30th May, 1888. {A 
communication A. C, Brown and 


lock the tire to the rim, and entirely prevem 
its lateral displacement in the event of 
slightly slack, 


The copper armature discs are arranged as a series 
of zig-zags, the portions of the discs in which currents 5 
are induced radial united two 
tact by a centrifugal governor only after the armature ~ : 
— zincs are immersed in a perforated porous receptacle 
containing the exciting salt. The batteries are charged 
by means of an automatic magnetic arrangement, 
which by closing the circuit of an electro-magnet 
| armature, and so turns on the 
° 
8 
compensate for variations in the strength of the 
current, and to insure the speed of rotation being fe 
directly proportionate to the current. bse 
thuse of the gate to receive a back ground. The gate : 
or switch is so pivotted that it may be brought 
opposite to any one of these stalls,so that the back- 
ground therein may be readily run on to the gate for 
The _ is to provide, in connection with the 
sets of goods-holding cases or shelves, counters, and 
the aisles of a store, means by which the cash boys J ; 
8 
The inventors apply a continuous key between the “ 
i i f the wheel in such a manner as te 
¢ 
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2685. Fiexrece Comsrxation BuTTON AND FasTENER, 
T. W. Taylor, Birmingham.—30th May, 1883. 6d. 
The button and fastener can be easily applied to the 
article, and requires no sti! on, being fastened 
by a metal tube turned back and forming an eyelet. 


2688. Srram Borers, H. Johnson, Burgess Hill.— 


backwards or forwards, or in a circuitous direction 
through the several sets or groups into which = flue 
tubes are divided, and the heat of the products of com- 
bustion will be fully utilised they escape to the 
smoke stack. 
2689. Vevocirepe Sapp.es, J. White and J. Ashbury, 
Coventry.—30th May, 1883.—{ Not proceeded with.) 2d. 
The object is to provid vide a saddle which will afford a 
yielding elastic seat to the rider. 


2692. Governors ror REGULATING THE SLIVER Pass- 
ING BETWEEN Rotiers oF Drawinc MACHINERY 
USED IN PREPARATION oF Corton, &c., W. P. 
Thompson, May, 1883. commu- 


trum; vernors for rail or 
drawing heads. 


2693. Granminc oR ORNAMENTATION OF PAINTED OR 
CoLoURED [re J. A. Meginn, Liverpool.— 
30th May, 1883. 


The invention is a4 on oe princi le of absorbing 
the surplus aside or 


2694. Trucks on Srock, CHIEFLY FOR 
Narrow-cavuce Raitways, A. J. Boult, London.— 
30th May, 1883.—(4 communication from P. Dietrich, 
According to this inventi platform is carried by 

vention a orm 

two small ies, with two axles each, in such a 

manner that the bogies can move under the platform, 

within certain limits, independently of one another. 


2605. Covers orn Cases ror or En- 
VELOPING ARTICLES FOR TRANSMISSION BY Post OR 
Ratt, J. Hertz, May, 1883.—{Not pro- 
ceeded with.) 


‘covering with slits = side, 
which overlap the boxes or goods to be 
After these have been overlapped, the =r of the 
width of the box are turned over, and by means of 
suitable holes are laced together, and the ends thereof 
clamped or sealed, to prevent the opening of the 


2606. STAITHS AND APPARATUS IN CONNECTION THERE- 
WITH FOR FAcILiTaTINe THE oF CoaL 
From Rartway Wacons, G. Taylor, Penarth.—30th 

i tes e gen ent con- 
struction of portable staiths, aniiethes means 
of rendering the same portable, and to the hoisting 

and tipping gear for the platform, and to other im- 

provements in connection with = having for their 


‘ object to facilitate the running of the wagons into the 


staith, tipping them, and running them out again. 

2698. Cumovey Pots anp VentiLators, J. Wa; 
London.—30th May, 1883, 4d. wie, 
This relates to a chimney top or ventilator con- 
with while the upper set are 


2699. Coxe Ovens, F. Wirth, Frankfort.—30th May, 
F. Brunck, Mann- 
Germany. .) 6d. 


2700. Baxsos, W. R. Lake, London.—30th May, 1883. 
—{A communication H. McCord, St. Louis, 
6d. 

Relates to several improvements in the construction 
of banjos. 

2701. AND APPLYING PowER FOR 
&., aND MACHINERY 
A. Higginson, Liverpool,—8lst May, 

This relates partly to transmitting power stored or 
accumulated in a fly-wheel by ook ps a constantly 
moving column of liquid set in motion by means of 
pumps cr rams in connection with the fly-wheel shaft. 

2702. Gas Motors, C. Pieper, Berlin.—31st by 1883. 
—({A communication from BE. Kérting and G. Laeckfeld 
Hanover.) 6d. 


e gas mixture; Thirdly. 
ting the speed of the engine. 
2°708. Manvracrure or Starcu, J. Polson and J. M. 

Harley, Paisley.—31st May, 1883. 4d. 

This consists in drying the starch in a stove whose 
atmosphere is charged with moisture or steam. 
2'704. Trousers, BREECHES, AND Drawers, J. H. 

Clibran, Altrincham.—3lst May, 1883.—{Not pro- 
ceeded with. .) 2d. 

This relates to making the garment with a “ 
fell” at the back. 

2705. Seats DesicNep To SERVE For SuPPoRtT- 
PERSONS ON OR R, J. A. Bozer, 
stone.—31st 1883.—{ Not proceeded with, 

This relates to seats furnished with tanks or ) 
to make them buoyant in water. 


2706. Gas CaLonic Motive E. and B. 

ag , Middlesbrough.—3 
fay, 

This relates to several improvements in the general 
construction of the machin _— 

. MANUFACTURE OF a B. A. Brydges, —_ 
—3lst May, 1883.—(A communication F. 0. 
Spielhagen, Berlin.)}—{Not with.) 2d. 

This relates to the manufacture of petroleum soap. 

2709. APPARATUS FOR THE PropUCTION oF STEAM 
Power aT a MINIMUM , &e., 8. ry Fear and 
G. C. S. Hill, Bristol.—3lst May, 1888. 

The inventors claim the division of >» ll into 
two parts or chambers, one being for the furnace and 
the other constituting ‘the ashpit. 

2710. Propuctne a Prorectine Coatinec or Rust on 
Cast Inox, Wrovcut Iron, or Steet, L. A. Groth, 
London.—31st May, 1883.—{A communication from 

rel improvement! 

of the objects to be coated. as 

2711. Scissors, Hanp Suears, &c., L. A. Groth, Lon- 
don.—3lst May, 1883._(A communication from B. 
Cunze, Berlin.) 6d. 

The implements are provided with adjustable and 
renewable blades. 
On oR J. Ohren, Rio de Janeiro.—3ist 

lay, 1883. 

This consists the of cocks or taj 
having an indent cut in the plug, which is secured 
to a lug attached to the 
—_ or lower part of the “cone” or connecting piece, 


or “ CARAMELS,” AND APPARA- 
TUS THEREFOR, H. Roberts, Greenwich.--Sist May, 
1883.—(Not proceeded with) 2d. 
This relates to the means of cutting the caramels 
into blocks. 
2716. Surs’ Bertus, H. J. Haddan, London.—3lst 
May, G. 0. Smith, 


U.S. 
self Jeve shi and con- 
sists of foll 
section or 
section ; a middle section 


dle 
section pivoted in its ends to the 


ends of the outer section, the latter Seti votted in 

its ends to the cabin walls. 

2719. Toornep WHEELS, AND MACHINERY Pre- 
PARING Woop PaTrerns FoR Same, &c., 
Shefield.—3lst May, 1883.—(Not proceeded with.) 


2d. 

curved shape. 
2721. Steam Borers, E. Binns, May, 
-) 2d. 


t, construction, an’ 
combination of compartments and water 
fire tubes, combustion chamber, smoke-box, = | 
apertures for facilitating cleani: and re; 
renewing the fire tubes, and a er plate—com| — 
diverting and turning the flames 
an 
2725. Fioatine VessELs aND APPARATUS FOR CARRY- 

inc anp DiscHaRGINeG GRAIN AND Carao, W. 
June, 1883.—( Not proceeded 


wu 
This relates to the general construction of the vessel 
and the apparatus. 
2'722. Execrric Devices ror InpicaTinG SPEED AND 
FOR OPERATING R. P. Sellon, Lon- 


Relates to the combination of a cen’ governor 


ic 
a gauge, is pl os 
2'729. Sream Enorxes, W. C. Nicholson and J. Dixon, 
Kingston-upon-Hull.—lst June, 1883.—(Not pro- 
ceeded with.) 2d. 
© of on tus to 
the 
it steam 


June, 1883. 6d. 
This consists in the method of manufacturing shot 
by rolling the meta] into rods, cutting these into 
sequen eces toa jpe 
attrition in a suitable mail 
27383. anp APPARATUS CONNECTED 
Smith, Blackburn.—lat June, 1883. 
—{Not F with.) 2d. 
prises‘a tipping pan and regulating valve. 
2'734. PuriricaTion oF ALKALINE T. 
Glover, Runcorn.—lst June, 1883. 
This relates to the method or process of purifying 
alkaline solutions by means of a solution of a native 
carbonate of zinc, such as calamine in caustic alkali. 


Porrery J. Broadhurst, Fenton.—lst 


June, 1883. 2d. 
Retates of a kiln of 


27837. Aparprixc Ramway Vesicies To Lines oF 
Lake 


Dirrerent Gavae, W. , London.—lst June, 
1883._{A communication J. W. H. Hullet, 
Port Augusta, South Australia.) 6d. 


This consists in upon each of the axles of 
the vehicles a pair of wheels to co: md with the 
gauge of each over which the vehicles to 

vel, the wheels, in cases where the 
between two gauges is only slight, being provided with 
double flanges. 

2'738. Coat or Tip ror Loapiye 
SreamMERs, G. Taylor, Penarth.—lst June, 
id which constructed 
its machinery so arranged that the staith is trans- 
Portable from pace to Pace sult the hatchways of 
e steam: 


2'740. Manvracrure or Boots anp Sxogs, W. P. 
Thompson, —lst June, 1883.—(4 communi- 
cation Cincinnati.) 

The object is to provide means for manufacturing 
ut em: @ permanent inner sole. 

ELECTRO-MAGNETIC ENGINES, ELECTRO-MOTORS, 

R ELECTRO Tors, R. W. M. Fraser, Lon- 


ENERA’ 
June, communication from J. R. 


Relates to an arrangement whish the whole of 
the current is shunted through the armatures and 


their field magnets when the would attract each 
other, and is shunted from when they would 
repel each other. 


42. on ToorTHED 0! WHEELS, 
J. Whittaker, tng 1888.—-(Not pro- 
ceeded with.) 2d. 
This relates to the means of interlocking the arms 
and the rim. 
2744. Manuracture or Woop Screws anD 
TUS EMPLOYED THEREFOR, F. C. Glaser, Berlin.—2nd 
June, 1883.—{A communication from H. Boesner and 
Baumgarten, Gernany.)—{ Not proceeded. with.) 


2°748. TREATMENT oF CERTAIN ORES FOR PRODUCTION 
oF CoLouRs AND Paints, P. C. Bunn, Norwich.— 


the process for trea certain peats, 
clays, or earthy matters Santee in oxide 
iron. 
2'750. Maxuracture or Rerinep SuGaR AND APPA- 
RATUS TO BE USED THEREIN, J. Allen, London.— 


2nd June, 1883. 6d. 
This relates to the introduction of jive charges 
of s into the vacuum during the boiling 
ion without}breaking the vacuum or arresting 
the of the liquor, whereby the i diat 


vacuum pan is accel 
2752. Steam H. Leeds, W. 


e cylinder cover, the inventor applies a split 
rings on the cylinder cover and round the pe i Pid 
2753. Firninc Guypowprr ror Biastinc Purposes 
AND APPLIANCES THEREFOR, AND W. 
Curtis, London.—2nd June, 1883. 
special igniting appliance is “employ ed | 
on or tubs or other suitable form, and ~ 
inserted in the or The fuse 
is connected to it. 
2'755. Prerarmsc anp Constructinc Roaps AND 
ad H. F. Williams, London.—2nd June, 1883. 


This relates to a combination of asphalte and wood. 
2756. Grass EB. C. Williams, London.—2nd 
June, 1883. 
2'761. Comprnc Macuines, B. de Pass, London.—4th 
a 1883.—(4 communication from J. Imbs, Paris.) 


“‘Imb’s” combing machines. 
2765. Fireriaces ror Steam Boi.ers, Kiuws, &c., 


P. Jensen, London.—4th June, communi- 
cation . von and B. Fischer, 
Teplitz, Bohemia.) 10d. 

This consists essen 


above the grate 


the 
and hea’ process, and is 


ved of its fi 
somewhat similar to that of the coking process. 


2'768. Apparatus FoR GENERATING OuR- 
A June, 1883, ‘A 
— unication from R. B, Ball, New York, U.S.) 


The inventor dispenses with the usual field magnets. 

and uses two or more armatures, which have a an, 
inductive action uw i age) each other, so as to generate 
continuous currents in each other. The armatures 
may revolve in the same or in opposite directions, or 
one may be stationary; but in any case they are so 
that the inducing and induced parts move in 


wound q with en endless coils of insulated wire, similar 
Pachi: ” arma 


_ with corresponding 

larity points, b ecting each commutator plate 

th the armature a more points. Field 

may be used, ha’ le pieces common to two or 

more armatures rev f on separate shafts. 

2'782. Execrrica, Wire Protectors, 0. Cattnell, 
Fanwood, N.J., U.S.—5th June, 1883. 


The wires are carried 
are held in place by a second board, or other suitable 
means. 


2787. Manne Steam J. @. Kincaid, Greenock. 


—5th June, 1883. 
in jpound a engines of the 
conne e and low-pressure cylinders, of a 
change he the h-pressure exhaust 
ure cylinder, or to 
steam—of reduced 


the low-p 


2'7902. Rock Apparatus, W. P. Thompson, 

Liverpool.—5th June, 1883.—(4 communication from 

G. McC. Derby, Astoria, U.S.) 6d. 

its bit or cutting ace of 
the culling of ene wider their 

bases, 80 that lines joining their ae 
shall form a iygon, and ha recesses between said 
teeth, and exten above their bases, 
2'793. CLosine or Stopperine GLass 

Borries, Jars, AND SIMILAR VESSELS, AND Ma- 


This consists in the application u 
bottle or vessel previously cl 
india-rubber cap or cover, of a mi 
firmly the neck of the said vessel, 
—__= india-rubber cap or cover. It also con- 

the machine employed. 


sn08. STEAM AND OTHER Pistons, A. MacLaine, Bel- 


and also 
rubber at the end the) 4 


2841. Sarery SappLe Bars, Sir T. Dancer, Malmes- 
bury.—7th June, 1883, 6d. 


Manvr. 
Allison, London.—8th June, 1888. A communica: 


ready access to the aha thet and carbons, adjusting 
the latter without removing the globe; to prevent 
combustion the regulating 


the gases of 
mechanism. 
2887. Lamps To CarriacEs, N. Stretton, 


This consists principally in between the 
socket of the lamp iron and IT of the lamp 
fitting in and a tubular 
lining or collar made as vulcanised india- 
rubber. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


451. Apparatus ror rae WAsTE 

EaT OF Gas Enotes, J. Vaughan Merrick, Phila- 
delphia, Pa.—Filed June 18th, 1883. 

Claim.—The combination of the cylinder and water- 

jacket of a gas engine with heating apparatus and 


by which water is caused to circulate 
heating apparatus, 
substan’ 


290,658. For Grain Binpers, John F. 
Appleby, Minneapolis, Minn.—Filed August 14th, 


Claim A twine box for a grain Mader, a 
at the bottom or en 

which the ‘twine is led to the bin 

(2) The head G, clamped or 


convenient part of the grain binder, and ha 
hinged connection with the bottom of i le 
cylinder A, provided tho 
Sor the set forth, 


290,840. Heapway anp Lerway INDICATOR FOR 
Vesseis, Burton B. Blakeslee, Cambridge, Md.— 
Filed April 16th, 1881. 
Claim.—{1) The device herein described for indicating 
consisting of a 


| case having a scale , and a log and 
iog line connected with the case and to 
bodily, su! ly  combina- 


-pivotted case 
deseri! of two loose hands hands arranged onto entre 
shaft of case, and resting one upon each side 


the stationary pointer, and a log line and log ada, 

to move the case on its pivot to to indicate pay ham ge 

described. A case provided with devices for 

indicating headway or leeway of itructed 

with fi at its edges to form a = 

or channel, combined wt with the log line, 

to receive the coils of the same, as described. (4) A 

for indica otted circular case provided with mor 
the yf and of vessels, con- 
flanges at its Gon 


UJ 
groove or channel, combined with the log line and 
adapted t to receive the coils of the same, as described. 
(5) mbination, with the circular case A, having 
a central pivot and a leeway scale on its face, of the 
relatively stationary aah ° having an adjustable 
connection with the ite, substantially as and 
for the purpose 


200,874. Puverisine Macurne, Hermann Bernhard 
Feldmann, Philadelphia, Pa. Filed July 16th, 1883. 
Claim.—{1) In a pulverising the 
tion of the discs, the sleeve Journals the rubber 
cushions, and means for re’ the rubber cushions 
in place against the face of the substantially as 


and for the ont Sent, (2 
machine, = combination of th sleeve 
journals, the annular cushions, face and 
= bolts, substantially as and for the purposes set 
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Epps’s Cocoa.—GRATEFUL AND COMFORTING. 

—‘Bya knowledge the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful a —S of the ol 
properties of well-selected , Mr. — 
provided our breakfast iste © with a de icately 
flavoured beverage which may save us many hea’ 
doctors’ bills. It is by the judicious use of su 
articlesof diet that aconstitution may be grad 
built up until a ores 8 enough to resist every ten- 
dency to disease of subtle maladies are 
floating around us an to attack wherever there 
isa weak point. We ma: ——- pe many a fatal shaft 
by keeping ourselves well fortified with pure blood 
and a eee rly nourished frame.”—Civil Service 

e simply with flat Fa water or milk. 

Sold Sold ony in 
of | Co., Homeopathic London,” —{ADVI. 


30th May, 1883.—{Void.) 2d. 
This consists in the use of dividing plates or water 
casings, which are so arranged with respect to the flue 
tubes that the products of combustion will be directed 
[ 290840 
to 
are allow m cores mg in 
close proximity. Each armature is divided into a 
AA 
| 
a 
S 9 
A 
Not proceeded with.) 4d. ay, 
and a “bridge” for giving the required indications at yl 
uncondensed from the engine to the boiler. 
2730. ManuracrurE or SHoT, AND APPARATUS 
CHINERY THEREFOR, W. EB. Gedge, 
June, 1883.—(A communication from Messrs. Berthe, 
35. 
‘Jast.—O UNE, 1583. Od. 
This relates to the construction of spring metallic ES CRC rz 
packing rings. 
2805. Pencit-porst Prorecrors, F. Byron, Chester- 
fleld.—6th June, 1883. 6d. I 
This” consists chiefly in the combination of a blade y SU 
with the tubular protector for the point of the pencil, LY Ly) G Hie eal 
4 
A 
covered. he be thrown from the horse. 
Tae Unirep Staves CRUISERS .. 
Nox-conpvorine CoaTino ror Steam Pip 
is consists, First, in so ey the current of 
‘ gas and air entering into a space at the bottom end of _— 
the cylinder that the same will, by impinging against 
the wall of the said space, be diverted from its original 
direction and lose its initial velocity; Secondly, in 
_ Taw or or 
ystal sugar throughout the liquor is automatically 
f 
(290. 658 | 
Bi 
relatively stationary pointer, a circular and central] 
an enclosed space, it] 


Fes. 1884. 
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__ DYNAMO ELECTRIC MACHINES AT THE | 
VIENNA EXHIBITION. 
No. I. 

DeciDEDLY one of, if not quite, the most interesting 
features of the Vienna Exhibition of last year was the 
large number and variety of dynamo-electric saaiaa 
displayed at work. Great advance has been made during | 
the past year in perfecting the mechanical details of | 
dynamos, and the machine galleries extending along the | 
north and west of the Rotunda afforded ample opportuni- | 
ties of studying these improvements. Not only a the 
constructive details of the mechanism received much more 
careful attention than previously, but there is also ob- 
servable the introduction of really scientific design of 
the electrical elements and dimensions of the machine. 
Hitherto it is to be feared that little calculation entered 
into the so-called “design” of a dynamo machine. Cer- 
tain pieces of iron and copper wire of dimensions guessed 
at random were taken and built together into a dynamo, 


peneided conditions, and perform certain specified work. 
he number of men thus qualified for such designing work 
is still very small indeed, but the class has come into 
existence, and having once done so, it is sure to propagate 
itself rapidly, the need of progress being great. There 
is one unfortunate tendency militating against the rapid 
multiplication of this useful species of engineer. Precisely 
because the demand for them is large, and the few indi- 
viduals who possess the requisite knowledge and _ skill for 
this class of work obtain good remuneration for their 
labour, therefore those few find it altogether most profit- 
able to keep their knowledge to themselves, and have a 
decided objection to the process of self-reproduction which 
would be of so much benefit to the community, but which 
would inconveniently multiply competitors and cheapen 
the market for scientific skill, We may preach in all the 
four quarters of the globe the fact, established by indus- 
trial and scientific history, that with the spread of know- 
ledge among the mass of the population the demand for 
the highest skill increases in far greater ratio than does its 
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The*only conditions ‘thatthe pieces had to fulfil at the 
outset were that their shapes were convenient for the 
operation of fastening them together, and that one part 
should be at liberty to rotate relatively to the rest. After 
it was finished it was run at as high a speed as possible in 
order to see what it would do. The properties of this 
haphazard production being thus investigated, any num- 
ber of duplicates could be made and advertised as being of 
this particular “design,” indicated in the catalogues by 
mysterious reference letters. It may be argued that there 
is nothing in this process to be much ashamed of. Are not 
most steam engines mere copies of other engines that have 
been made by “somebody else?” Are not 75 per cent. of 
“commercial” engines simply such copies? Is it quite certain 
that even at this late period of the history of the steam engine 
more than, say, 30 per cent. of the actual makers of steam 
engines would know how to start about calculating the 
necessary elements of the design of an engine for a stated 
desired pu ? It must be confessed that they would not; 
but decidedly this is a state of things to be mourned over. 
Similarly, we must rejoice to find that at last there is appear- 
ing a certain number of men who know how to calculate 

‘orehand the necessary sizes and electrical dimensions of 
a given type of dynamo machine, in order to fulfil certain 
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supply ; it remains next to impossible to get individuals to 
read history in this light, and to induce them to impart to 
the public the knowledge they have acquired for them- 
selves with much labour and sacrifice of time and money. 
Most possessors of such special knowledge do, and will 
continue to, decline to enlighten the ignorant, or to com- 
municate any of their really valuable results. A new style 
of catalogue literature has been cultivated, which aims at 
seeming, in a multiplicity of words, to explain all about an 
instrument or machine without in reality affording any 
information at all of an exact kind, or of any scientitic 
interest. It is our duty in this journal—which endeavours, 
so far as its means allow, to educate its readers in engineer- 
ing science—to do what we can to defeat this policy; and 
we will, therefore, present in these articles as full informa- 
tion as we have been able to obtain regarding the designs 
of the leading classes of dynamos exhibited at Vienna. 

We owe it to the courtesy of Mr. R. E. Crompton that 
we are able to give tolerably complete details and drawings 
of two of the latest types of the compound Biirgin-Crompton 
dynamo. Figs. 1 to 4 show the chief parts and dimensions 
of the types D5, and C3, except such as are too well 
known to need reproduction here. The four field magnet- 
cores are made in two castings, firmly bound together by 


four Zin. bolts. This forms the frame of the machine. It 
is secured to the floor by four fin. bolts, and in its ex- 
tremities are formed the bearings in which the shaft of 
the armature revolves. Fig. 1 is a vertical section through 
the axis of the shaft, which shows only that portion of the 
frame actually cut by the section plane. The right-hand 
half of Fig. 2 shows the field magnet-cores in central 
section, and the left-hand is an outside end view of the 
frame. The shaft, its bearings, and the armature are 
omitted from Fig. 2. Fig. 3 shows a plan of the same 
portion, the right half being in central section, and the 
shaft, the bearings and armature being again omitted. Fig.4 
is an outside side end view of the machine parallel to the 
shaft axis, but with the shaft bearings omitted. 

From Fig. 1 it is seen that these bearings are brass 
castings. at on the left-hand is in the shape of aspoked 
wheel with a long central hub in which is placed a gun- 
metal bush. The shaft bears the driving pulley at this 
end. The journal is 1gin. by 54in. At the other end a 
similar journal 1jin. by 4}in. has its bearing in a bell- 
shaped brass casting, which surrounds the commutator, 
and to which the brushes are attached. The brushes are 
built up in a fashion which appears to us the best that has 
come under our notice. They are composed as usual of a 
series of sheets of copper each cut into a number of narrow 
strips—the width of each is about gin.—but these are so 


arranged that the joint lines between the strips of one 
layer break joint with—ze., do not lie immediately over— 
those of the next layer underneath. The brush by this 
device retains ample lateral pliability, and yet if some 
strips are weaker than others they are kept down to their 
work by these others, so that the i ressure is 
equally distributed over the breadth of the brush. The 
part of the shaft bearing the armature is lin. by 15jin. 
long. The armature is composed of seven precisely similar 
rin Each ring has a central brass boss, in one piece 
with which are cast six brass arms. The seven bosses are 
shown in Fig. 1, but only one arm is drawn in. Round 
these arms are wound iron wire, so as to make an hexagonal 
rim of nearly square section, agen in. radially and 
7in. axially. Round this rim is coiled the armature 
copper wire, a greater number of turns being wound on 
the central parts of each side of the hexagon than near the 
corners, so that the completed ring has an equal radius in 
every direction. The rings are arranged spirally on the 
shaft. Each one lies behind its neighbour by {4 of a 
whole turn, 42 being 6x7, the product of the number of 
sides in a ring by the number of rings. Thus the rings of 
the series come in regular succession to their period of 
maximum of electro-dynamic action, the distances between 
the maxima in the fluctuations of the current-strength 
being only ;4 of a revolution of the armature apart. The 
coils on the different sides of hexagonal rings are connected, 
not from one side to the next of the same hexagonal ring, 
but from the front of one coil on one ring to the back of 
the coil j, of a circle back and on the next ring to the 
right hand. From the last coil to the right hand of one 
such spiral series of coils the connection is made to the 
first on the left hand of the next spiral series. If the 
speed be 1700 revolutions per minute, the period of fluctua- 


tion of current-strength is thus reduced to 
60 1 


42 x 1700 1190 os 
each side of each hexagonal ring there are 76 turns of wire 
‘09in. in diameter. Thus in the whole armature there are 
76 x 42=3192 convolutions of wire ; and, since the average 
length of a convolution is rather over 4in., there are in all 
about 1100ft. of wire in the armature. Since the total 
current generated is always aes the arma- 
ture in two equal branches, each about 550ft. long ; and 
since these two branches may be, therefore, considered as 
coupled parallel or in multiple arc, what may be called the 
armature resistance is that of $x550=275ft. of -O9in. 
wire. As found by testing the resistance of this armature 
from brush to brush is ‘45 ohm. 

The pole pieces of the field magnets, as seen in section 
in Fig. 1, are 15}in. wide by 2hin. in radial depth. Each 
surrounds the armature through 140 deg. The pair of 
pole pieces are bored out true to 8tin. diameter. The 
magnet cores are of solid cast iron, and are best seen in 
Figs. 2,3, and 4. They are—each of the four—12in. long 
and of oval section, 10in. wide, and 3}in. deep. The 
winding is 1}in. deep, and the wire is laid on evenly from 
end toend. The series winding for the main current has 
570 turns of wire ‘140in. in diameter. Outside this comes 
the shunt winding, which has 915 turns, and is of wire 
035in. in diameter. The windings for the main current 
on all four magnet-cores are coupled parallel. Only one- 
quarter of the whole main current, therefore, circulates 
round each magnet-core, and the total resistance of the 
four parallel coupled branches is ‘18 ohm, The question 
whether this arrangement, or that of taking the whole 
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current successively round all four et-cores in series 
is better, is more a question of practical convenience in 
manufacture than one of theoretical importance. If they 
were taken in series, the section of the wire should be 
taken four times as large, and in the same size of section 
and length of magnet there would be room for only one- 
fourth the length of wire. The wire on each arm would 
then have one-sixteenth the resistance it has in the actual 
arrangement, or one-fourth that of the group of four 
coupled parallel. Since the current would pass four of 
these lengths in series, we would have the same total 
resistance, and therefore the same total current, with the 
same electro-motive force. The whole current would have 
four times as much magnetising influence per turn as the 
quarter current actually used, Sut since the number of 
turns is now reduced in the ratio of one-fourth, the total 
magnetising influence would remain precisely the same. 
The wire of four-fold section would have 2 x ‘14 = ‘28in. 
as diameter, and we presume the actual arrangement is 
adopted because this is an awkwardly large size of wire to 
deal with. 

The four shunt windings are coupled in series, and thus 
coupled give a resistance of 92 ohms. The shunt is taken 
frem brush to brush. 


work done is made up of four parts, namely, (1) work 
done in armature ; (2) that done in the main current coils 
of the field magnets; (3) that in the external circuit 
beyond the field magnets; (4) that in the shunt circuit. 
The four resistances against which these four amounts of 
work are done are respectively ‘45 ohm, *18 ohm, R and 
92 ohms. The currents being as above, the whole work 
done is 


18+ R \? 


The third of these is what may be called the useful work, 

and its ratio to the whole amount is the efficiency of the 

dynamo. This efticiency is, therefore, ; 
92° x R 

"45 (92°18 + "18 x 92° + R + (18 + R)* x 92 


~ “6321 + 10315 R + 0109 
If R = 2 ohms, efficiency = 73 per cent.; if R = 3 ohms, 
efficiency = 78 per cent. 

The maximum safe-working current with this machine 


| 


is considered to be 45 ampéres. The following are some 


\ 


24 


The main current coil has 486 turns on each arm of the 
magnets, and is of wire *16in. in diameter. The four being 
coupled in parallel are give a resistance of ‘127 ohm. On 
the outside of these main current coils come the shunt 
circuit coils, with 649 turns on each arm of wire ‘0508in. 
in diameter. The four coils being coupled in series, give 
32 ohms resistance, We have here a much larger ropor- 
tion of the current sent through the shunt. Using the 
same letters as before, we have— 


Main t=c___32 
current = C 30197 FR 
Shunt t=c 127+R 
current =" 321297 + R 
Electric energy in external circuit = 
x (‘127 + R). 
Electric energy in shunt circuit = (2 ( mint - 


x 32. 
Ratio of cnergy in external circuit to that in shunt 
circuit = 7 7+R If R =, 11153, this ratio becomes 25, 
The maximum safe working current is stated to be 
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J. Swain Lith Eng, 
Fig. 7——-GROUND PLAN OF BLAST FURNACE AND BESSEMER DEPARTMENT, RESCHITZA. 
REFERENCE— 

1. Kilns for roasting iron ore. | 11. Coke stores. 21. Pig-bed of coke-fired blast furnace. ! 31. Nail smithy. 

2. Ore depdt. 12. Mixing floor for coke-fired furnace. 22. Martin furnaces (new). 32. Stores. 

3. Ore crushers. 13. Ditto for charcoal-fired furnaces. 23. Pernot furnace. 33, Engineering shop. 
4. Charcoal stores. 14. Hydraulic lift. 14a. Cupolas. 24. Charcoal-fired blast furnaces. 34. Forge and smithy. 
5. Ditto. ditto. 15. Coke-fired blast furnace, 25. bed of ditto. | 35. Two boilers. 

6. Ditto. ditto. | 16. Chimneys. 26. Old Bessemer house. 36, Switch shop. 

7. Slag heap. | 17. Boilers. 27. Old blowing engine for Bessemer converters. 37. Girder shop. 

8. Incline for removing slag. | 18. Belville boilers (two). 28. New Bessemer house. 38, Bridge shop. 

9. Drum of Incline. | 19. Blowing engines for blast furnaces. 29. Martin furnaces (old). 39. Pattern shop. 
10. Incline engine. | 20. New blowing engine for Bessemer converters. | $0. Boilers. 40. Chief office and drawing office. 


If C be the whole current generated, and R be the whole 
external resistance, then evidently 


92 
t = 
Main curren Cc 
_q 18+R 
and shunt current=C 


The electric work done on the external circuit is 
(18 + R) while that spent in the 
shunt current is C* 


former to the latter of these amounts of work is - T — 
If R = 2°89 ohms, this ratio becomes 30. The whole work 
spent in the shunt circuit goes to heating the magnets. In 
connection with this subject, it should be mentioned 
that the spiral arrangement of the seven armature 
rings on the shaft seems to convert the armature into 
a fairly efficient fan, drawing a continuous and powerful 
draught of air into the interior of the machine, where 
centripetal force drives it through the interstices between 
the rings out upon the magnet pole pieces. Both the 
armature, which is heated by Foucault currents, and the 
magnets are thus kept very fairly cool. The whole electric 


x 92. The ratio of the 


of the results of tests of its electro-motive force with 
different external currents. The electro-motive force has 
in each case been reduced by calculation to the constant 
speed of 1700 revolutions per minute :— 


Speed. External current. agro 


In the first experiment the whole current goes through 
the shunt, and the machine is for the time being reduced 
to the condition of an ordinary series-wound dynamo 
without any external resistance in the circuit. 

Figs. 1, 2, 3, and 4 also show the larger size of ma- 
chine D5. The journals are lgin. by 5in. and 1}in. 
by 4fin. There are eight hexagonal armature rings. 
The armature is 8}in. in diameter, the pole pieces being 
bored to 8Zin. The total length of the armature is 17}in., 
the shaft being 14in. in diameter. Each side of each 
hexagon is wound with 43 turns of wire ‘l2in. dia- 
meter. The total number of convolutions in the armature 
is thus 6 x 8 x 43= 2064, involving a length of about 750ft, 
of wire. The armature resistance is ‘189 ohm. The pole 
pieces are 17jin. long by 3}in. deep. The magnet cores 
are 15in. long, of oval section, 12in. wide, and 4in. deep. 


80 ampéres. The tests gave the following results :—- 


Speed. External current. 


electro-motive force at the machine terminals remains very 
constant under extremely varied external conditions, This 
constancy is even more remarkable in the latter machine 
than in the first, and may, indeed, for practical purposes 
be considered exact. 

Messrs. Biirgin and Crompton were very late in getting 
their exhibits in working order at the Vienna Exhibition ; 
in fact, they were among the last to start running. It is 
due to them, however, to state that, as we were informed, 
their cases were detained on the railroad between Belgium 
and Austria an abnormal time, and that they were conse- 

uently only ially responsible for their un ner 
Their exhibition included arc lamps, one of ea we have 
already described in detail, and also an ampére meter, the 
joint design of Messrs. Crompton and Kapp. We hope to 
illustrate this ampére meter in a subsequent article. 

Mr. Crompton’s manager, Mr. Kapp, has recently put 
into shape a new formula for the electro-motive force at 
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the terminals of adynamo. We have received permission 
to publish it, which we do with much pleasure, at the same 
time not committing ourselves to any opinion as to its 
suitability to show the different effects of all possible 
variations in construction. It is, however, put forward as 
applicable to widely different sizes and styles of continuous 
current machines. It is as follows :— 
ENtbain 
1,000,000 


where 

E = electro-motive force. . 

& = a coefficient different for different designs. 
N = number of’ sections in commutator. 

t = number of turns of wire round armature core 

corresponding to one commutator plate. 

N¢t= total number of turns round armature core. 

6 = length of armature core in inches. 

a = thickness of armature core in inches. 

n = revolutions per minute. 

Mr. Kapp finds é lies between 35 and 40 for good fields 
taken at the maximum of electrical output the machine 
will stand. He thinks it varies with the quality of iron 
in the field nye and with the more or less perfect 
shape of the field magnets, We will only now point out 


that the formula takes no account of the dimensions of the | 


mixed with small particles of ore, 1 or 2 per cent. of this 
dust is added to the blast furnace charge, All the ore is 
crushed in two 

Blake machines 
—3 on the plan; 
—but that which 
has been roasted 
for the charcoal- 
fired furnaces is 
reduced to much 
en smaller pieces 
than whatisused inthe coke-fired furnace. A wiretramway is 
now being constructed from the summitof the Kreuzberg—a 
high hill to the north of the plan, overlooking the Reschitza 
valley, and affording a fine view of the Transylvanian Alps 
—for the purpose of bringing down limestone for supply: 
ing the blast furnaceswith flux. The mixing floors—marked 
12 for the coke-fired furnace and 13 for the charcoal-fired 
furnaces—are on the same level as the depts, being con- 
nected by lines of way. A double line runs over a row of 
square bins, the wagons depositing the various ores, flux, 
and fuel in regular layers. The materials taken from the 
face are thus mixed on being loaded up into 


wagons running on a line of way between the two rows of | 


_ collectively, erected near the charcoal-fired blast 


bins. They are now on a level with the mouths of the 
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the hollow casting which is bolted to the two air 

at top and bottom of the cylinder. The bed plate is in 
three parts, firmly bolted and stayed together, the central 
rtion being sunk to carry the bearings of the main shaft. 
e four columns of the frame, equidistant from each 
centre line of the cylinders, are bolted to the central por- 

tion, and also to the two side portions of the bed 
They form ties by which the strain is equally distributed 
over the frame, so that the brick foundations have only to 
carry the weight. The power is coupled directly to the 
resistance by the wrought iron cross-head, trunnions at its 
ends receiving the side rods which turn the cranks. Here 
also the strains are equally distributed over the plummer 
blocks, whatever be the degree of expansion; and the 
weight of the fly-wheels, acting directly on either side, 
counteracts any tendency of the engine to rise, thus giving 
t stability. Since these engines were erected, 130 have 
en made on the same system. While the dimensions 
have been increased, and several improvements have been 
introduced, such as compounding the cylinders, the main 
principle has been maintained of making all the strains 
counteract each other within the frame, so that the founda- 
tions have only to carry the dead weight. This engine 
supersedes three old blowing engines of 300-horse power 
furnaces. , 


= = = 


Fig. |, 8.—BLOWING ENGINE RESCHITZA, BY MESSRS. KAMP AND CO. 


field magnets. A perfect formula should take account of 
the shape, size, an position of the field magnet cores, of 
the number of windings on them and the disposition of 
the windings, and also of the ratios of the resistance of the 
various circuits internal to the machine. We have no 
doubt, however, that such formule as the above may be 
found very useful within limited ranges of variation of 
design ; but the so-called “constant” may be expected to 
_ be found to vary in the same surprisingly inconstant 
manner as, for instance, ship resistance constants, 


IRON AND STEEL WORKS, RESCHIT: 
HUNGARY. 


No. III. 

Steel works.—The coke-fired blast furnace previously men- 
tioned is shown at 15, and the charcoal-fired furnaces at 
24, with their respective pig beds at 21 and 25, on the plan 
of blast furnace and Bessemer department, Fig. 7, page 
84. The ore is brought bya high- 
level branch of the small-gauge 
railway from Bogsdn, and tipped 
right and left into the ore depdts, 
marked 2 and 2a, of which a cross 
section is shown in the annexed : 
sketch. The ore for the charcoal- ouerarsr 
fired furnaces is roasted in six kilns SE°TIONCF WALL 
or ovens, shown at 1 in the plan, and in profile and hori- 

zontal section by the ac- 

companyingsketches. The 
; ORERCASTINC ovens are fired with the 
se ar screenings from the char- 
g& Prorice coal used in the three 
4 small blast furnaces ; but 
as, after partially calcining 
| the ore, a portion remains 
unconsumed and is also 


three smaller furnaces and at half the height of the larger. 
They are raised the remainder of the distance by an Arm- 
strong hydraulic lift—14. The slag is hauled up an 
incline of 1 in 4—marked 8 on the plan—by a stationary 
engine—10—and run out—at 7 on plan—into a valley, 
which it is gradually filling up. 

The blowing engine for the coke-fired blast furnace, 
shown at Fig. 8, waserected at 19 on the plan, in Decem- 
ber, 1880, by the Miarkische Maschinenbau-Anstalt, for- 
merly Kamp and Co., of Wetter-on-the-Ruhr. It is on 
the Woolf system, and gives out 269-horse power at nine 
revolutions a minute, its ordinary speed. The diameter 
of the small cylinder is 0°835 metre=33in.—and that of 
the large cylinder 1:412 metre=56in. The diameter 
of the blowing cylinder is 2°615 metres=8ft. 7in.—and 
the stroke 2°51 metres=8ft. 3in. A favourable angle is 
given to the connecting rod by the horse-head beam, the 
trunnions of which are carried Bs a wall. 

The blowing engine for the charcoal-fired furnaces, 
shown on page 92, and made by the Société Cockerill 
in 1858, was originally erected, with two similar 
engines, at the company’s Anina ironworks, and was 
brought to Reschitza in 1882, being re-erected in the 
same building—19. The steam, at 60 lb. pressure, 
expands in a single cylinder, steam jacketted, in. 
in diameter; and the exhaust is condensed. The distribu- 
tion of steam is effected by double-beat valves, worked by 
cams, which permit of the expansion being varied between 
wide limits. The stroke is 8ft., and the normal speed 
124 revolutions a minute; but the speed can easily be 
increased to 14 or 15 revolutions, in which case the piston 
speed is about 4ft. a second. ‘The air cylinder is 9ft. in 

lameter. The inlet air valves, working on rectan, 
rids, are contained in cast iron boxes bolted to the cover. 

e delivery valves are simple clacks of leather covered 
with light plates, their lift bang limited by elastic stops, 
which prevent shock and noise. They are contained in 


The following tables give the ave chemical composi- 

tion of the charge for both classes of blast furnace :— 
Charcoal fired. Coke fired. 

| Fe, ... 56°340 

Ca O | MnO .... 2°325 

38358 | "0362 

— cu... ... 0°030 

0°067 

0°027 

H, + CO, 8°724 


The proportion of oxygen in the silica to oxide in the 
bases is as 1 : 0°671 in the former case, and as 1 : 1°05 in 
the latter. The composition of the resulting pig iron and 
slag is as follows :— 


_ Charcoal fired. Pig Coke fired. 
i... 1462... Sig... 47°885 | Si... 1391 ... SiO, ... 38°85 
Mn...2179 Al,Os... | Mn... 0°802 AlO,... 8°40 
Co... trace ... FeO... 0° Cu ...0°092 ... FeO ... O81 
Cu... 0°040 ... MnO... 5°313 | S ...0°028 ... MnO... 1°40 
P ...0°137 ... CuO... 0050 | P ...0°098 ... CaO ... 46°50 
8 trace ... CuO... 36°033 | C ...3°306 ... MgO... 1°89 
cB MgO... 3°496 | Fe...94°283 ... CaS ... 2°38 
Ca ... CaS... 0°533 
Fe difference... PO, 0°086 100°000 100°23 
NaO... 0:209 
The slag from the charcoal-fired furnace is , and of 


a pearl grey colour; its specific gravity is 2°6182. The 
gases are of the following composition :— 


Charcoal-fired furnace, Coke-fired furnace. 
100 100 


The blast furnaces are tapped in accordance with the 
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requirements of the Bessemer converters, but erally 
between seven and ten times in the ten hours. The metal 
is received in 8-ton ladles, and conveyed direct to the 
converters, unless, from any cause, it becomes cool, in 
which case it is run into pigs. The composition of 
the two classes of Bessemer steel is on an average the 
following :— 


From charcoal pig. ‘rom coke pig. 
Si - .. O°044 0-053 
Mn 0189 . .. 
Cu 0028 . 0°026 
8 trace 
P 0-118 . 
0°153 . 
Fe difference 99°346 

100 


The hardness is 7 h. in the former case, and 6 e. in the 
second, according to the following classification, with the 
corresponding point of carbon :— 


ees 


These five classes are increased to fifteen by the addi- 
tion of the letters h for hart—hard,—e for eben—even,—and 
wfor weich—mild. Instead of the metal being entirely 
decarburised in the converter, requiring the addition of 
ferro-manganese or spiegeleisen, the blow is stopped when 
the required carbon point is reached ; and so practised has 
the eye of the manager become, that Bessemer steel is pro- 
duced as uniform as by the Siemens-Martin process, and 
exactly of the degree of hardness required, the 
_ indications are afforded by the length of the flames 

the colour of the slag. There is only a difference of 10 
per cent. between the weight of the metal c into the 
converter and that of the ingots obtained, not, however, in- 
cluding loss from breakage of ingots. There are two Bes- 
semer houses, with two 8-ton converters each, the old house, 
begun in 1867, being marked 26 on the plan, Fig. 7, and the 
new 28, which was completed in 1879. The converter trun- 
nions in the new house are arranged on the floor level, so 
that if required the Martin furnaces may discharge their 
metal into the Bessemer ladles, or even serve for melting 
pig for the converters. The Bessemer operation lasts 
about half an hour; and from fourteen to eighteen charges 
of 64 to 7} tons are made in the twenty-four hours. The 
only noticeable feature about the converters is the bottom, 

which is lft. 8in. thick, and consists of fireclay blocks, as 
- shown in the annexed sketch. Each block has a hole to 
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receive the tuyere, which is more tapered than usual, and 
has very little shoulder. The bottoms stand from eight to 
fourteen charges. They are examined after each pour, when 
one or two tuyeres are renewed as required. At27 isatwo 

cylinder 400-horse power blowing engine on the Meyer sys- 
tem, in which the travel of the slide valve is altered by hand, 


Fic:2 


80 as to give various degrees of expansion ; but it is now only 
held in tite in case of taeslelborn. In the beginning of 
1882 a pair of 1200-horse power horizontal engines were 
put down by the Markische Maschinenbau-Anstalt at the 
marked 20 on the plan. In the accompanying sketches 

e steam cylinders, 1°334 metre = 52}in. in diameter, are 


marked SS: and the air cylinders A A are 1°65 metre = 
65in. in diameter; while CC are the condensers. The 
piston stroke is 1°57 metre = 62in.; and the weight of the 
piston and rods is taken by the slide blocks aaaa, To 
the piston-rod crossheads @'a' are articulated the con- 


necting-rods B B actuating the cranks, and also the rods | ballas 


of the condensers. Each face of the two air cylinders 
has eighteen inlet valves, marked III, closed with spiral 
i as shown in the half-end view, while 000 show 
the elivery valves, eight to each cylinder end, opening 
into a chamber. The air cylinders have a water circula- 
tion for keeping down the temperature. The condensers 
are on Horn’s patent system, which permits of the air and 
uncondensed steam being expelled at each stroke. 

There are four Siemens-Martin furnaces—marked 22, 
23, and 29 on the plan—each capable of turning out from 
64 to 74 tons of steel everyeight or nine hours. This number 
includes a Pernot furnace that was brought from Anina, 
when steel-making was discontinued there. Although 
the revolving arrangement is no longer used, the facility 
of withdrawal is found handy for repairs. No spiegeleisen 
is used in the Siemens-Martin process, and ferro-man- 

ese only occasionally, when it is charged in cold. The 
artin steel, used for castings, tools, plates, axles and 
tires, and occasionally for rails, is made up of the follow- 
ing five de, of hardness, each one with the addition of 
the three letters above mentioned, thus making fifteen, 
and with the annexed content of carbon :— 

Degree of hardness. 


The following are the results of an analysis, made by 
Herr Anton Maders 
an average sample of Siemens-Martin steel :-— 


After melting in the 
222 | ist | oa | | ath 
| Addition | Addition | Addition \Additlon 
{ 

Si.. 0°7595| 0°1073 | 0°0303 | 0°0163 | 0-0187 | 00198 
Mn 170833} 0°2037 | 0°0336 | 00342 | 070306 | 0°0883 
cu 070519) 0°0519 | 0°0539 | 070519 | 070559 | 0-0539 
071290, 071140 | 071018 | 0°1158 | 0°1213 | 0°1095 

_ a none | none none hone none none 
C (combined) ..| 2°8110| 1°3580 | 02987 | 02497 | 02970 | 0°1738 
C (uncombined) | { 1°0000} | 0°8875 | 0°5350 0°3575 | 0°3000 
Total C ..) 2-0180 | 1°1862 | 0-7847 | 0°6545 | 04738 


In connection with this department there are two Belville 
tubular boilers—at 18—and several others of the locomotive 
type, fired by the waste from the blast furnaces. All 
the chimneys—16—are of plate iron lined with fire-brick for 
two-thirds of the way up. The steel works are capable of 

roducing 50,000 tons of ingots yearly; but the blast 
Sanaseb do not keep up a sufficient supply. 


THE CHICAGO RAILWAY EXPOSITION. 
No. XI. 


Tue Baldwin Locomotive Works exhibited four locomo- 
tives, illustrations of two of which will be found on page 
88, of our present issue. The two engines not illustrated 
were for the narrow or 3ft. gauge, one being an American 
type of engine, that is to say, four coupled wheels with a 
four-wheeled bogie under the front end, and the other 
being a Consolidation engine, with eight coupled wheels 
and a two-wheeled pony truck in front of the cylinders. 
Their dimensions were as under :— 


American. Consolidation. 

Cylinders, diameter and stroke... 12in. by 16in. = 15in. by 18in. 
Diameter of pistonrod ... 2in. 
Size of steam ports : 10in. by lin 12in. by 1}in. 
Size of exhaust 12in. by 2in. 
Maximum travel of slide valves... 4}in. 
Outside lap of ditto ... ... ... ‘in. 
Inside lap of ditto dyin. 

Diameter of driving wheels or 

3ft. 
Diameter of bogie wheels or tread 2ft. 2ft. 

6in. by Zin. 
Size of journals, coupled wheels 5hin. by 54in. by Zin 
Size of journals, bogie wheels ... 3hin. by by 6in. 
Size of journals, main crank pins 3fin. by 3hin. 4in. by 4in. 
Diameter of boiler inside smallest 

3ft. 11 hin. 
Thickness of plates ... ... ... gin. 
Diameter of tubes outside ... ... lin. i 


Distance tubes centre to centre ... 
Water spaces, sides, and back ... 
Water spaces,front ... ... ... 
Working pressure per sq. inch ... 
Width of grate bars... ... ... 
Space between ditto 
Gratearea... ... ... 
Heating surface fire-box 

Ditto, inside of tubes... 
Diameter of each blast nozzle... 
Diameter of tender wheels on t 
Size tender journals ... ... ... 
Capacity of tank ... ... ... 
Rigid wheel base engine... 
Total wheel base, E. and T.... 


Total length E. and T. overall ... 42ft. Zin 49£ft. 5in. 
Total weight engine in working 

Weight on coupled wheels ... ... 11 tons 5ewt. 21 tons 9cwt. 


The tenders of both these engines are supported on two 
four-wheeled bogies, and therefore the areas of the tender 
journals are not so small as they appear to an English eye 
accustomed to six-wheeled tenders. Both engines have 
rocking grates, iron boilers, and steel fire-boxes. 

In both engines the fire-box foundation ring is com- 

letely above the main frame, so that the full width 
tween the tires is available for the fire-box. This ar- 
rangement does not unduly increase the height of the centre 
of the boiler from the rails, which is only 5ft. 14in., or 1°7 
of the gauge, equivalent to a height of 8ft. on the standard 
gauge, or 5ft. 11gin. on the 3ft.6in. gauge. The latter pro- 


portion has been successfully used in our Colonies on 
engines with side tanks, which in themselves increase the 
height of the centre of gravity, while the surging of the 
water has, under certain conditions, a tendency to increase 
the rolling of the engine when running over a badly. 
ted road. In Messrs. Baldwin’s passenger engine the 
top of the bar frame is level with a horizontal centre line 
drawn through the coupled axles, and the fire-box is con- 
nected to the frame by means of clips, while on the Conso- 
lidation engine links, are used in the manner shown on our 
illustration of the standard gauge Consolidation engine, 
The larger engines which we illustrate were built for the 
Northern Pacific Railroad, and are intended to burn an 
inferior sort of bituminous coal or lignite containing a 
large amount of ash, 33 per cent. being found in some of 
the samples of coal mined near that railway. Neither of 
these engines presents any strikingly novel features, but 
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END VIEWS, CONSOLIDATION ENGINE. 


they are good examples of American practice, and embody 
the results of a long and varied experience in designing 
engines of a similar type. The ash-pans are suspended 
from the frame by bolts, which pass through cross on 
the under side of the ash-pan. This is a simple and con- 
venient method, as the bolts are always accessible, and 
consequently the ash-pan can be readily got down, which 
is often a long and tedious job when it is secured to the 
foundation ring or fire-box casing. Another small but 
convenient fitting generally found on American engines is 
a lamp standing on a bracket, and arranged to throw a 
light on the pressure gauge. The glass is generally of a 
dark colour except in one spot, which, when running, is 
turned toward the gauge, which is thus brightly illuminated 
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END VIEWS, CONSOLIDATION ENGINE. 


while the rest of the cab is only dimly lit, so as not to 
dazzle the men’s eyes. In both engines the pistons are 
solid, and are packed by two rings pressed against the bore 
of the cylinder by steam being admitted behind the rings. 

In the Consolidation engine the driver stands on the 
right hand side of the fire-box and not behind it, while 
the fireman stands on the tender. As there is no room to 
place springs above the axle-boxes of the two pairs of 
trailing coupled wheels, an arrangement of levers and 
spiral springs is resorted to. This engine is intended to 
work trains over the inclines by which the Northern 
Pacific crosses the Rocky Mountains, or main dividing 
range of the American continent. The summit of the 


ag incline is reached at the western end of the 


ullen tunnel, 5548ft. above the sea level, and 1668ft. 
above the foot of the incline at Ten-mile Creek, 18} miles 
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distant. The maximum gradient is 1 in 45°5, and the 
average gradient is 1 in 596. The engine is therefore 
more powerful and heavier than the usual American 
freight engine. Probably no locomotive in use in Great 
Britain or our Colonies exceeds this engine in tractive 

wer, and few, if any, tender engines weigh within a few 
jundred pounds of 50 tons. This great weight is partly 
due to the exceptionally large boiler, an extra amount of 
heating surface having been provided in order to success- 
fully burn the lignite fuel found along the route of the 
Northern Pacific Railroad. 

Messrs. Baldwin exhibited only four and eight-coupled 
engines, a8 they consider these two types the most suitable 
for passenger and freight trains respectively. As the 
passenger engine nearly equals an ordinary English goods 
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TRANSVERSE SECTIONS OF CONSOLIDATION ENGINE. 


engine in tractive force, it can, of course, be used for 
freight trains running over good gradients. The Consoli- 
dation engine is calculated to draw a load of 315 tons— 
exclusive of its own weight—up the Mullen incline. This 
weight is about equal to that of. an ordinary English goods 
train of about forty-two wagons and a brake van. 

The following table shows the leading dimensions and 
varticulars of the two engines for the Northern Pacific 

ailroad illustrated on page 88 :— 


Weight and General Dimensions. 


American. Consolidation. 
Tractive force per lb. average 

pressure in cylinders... 1121b. 1961b. 
Total weight of locomotive 

in working order 37 tons 8 ewt. 49 tons 18 wt. 
Total weight on driving 

wheels 24 tons Sewt, 43 tons 6 cwt. 
Total wheel base ...  28ft. 3pin. 21ft. 5in. 
Distance between centres of 

coupled wheels... ... 8ft. Gin, 14ft. 
Distance from centre of 

driving axle to centre R 

of cylinders ... ... . lift. 11Jin. 13ft. Gin. 
Length of connecting rod, 

centre tocentre S8ft. 1gin. Oft. Jin. 
Distance from centre to 

centre of cylinders ... 6ft. 2in. 7ft. 

Cylinders, Valves, dc. 
Diameter of cylinder and 

stroke of piston ; 17in. by 24in. 20in. by 24in. 
Diameter of piston-rod 3in. 3in. 

Size of steam ports 16in. by 1}in. 16in, by 
Size of exhaust jes by 2hin. l6in. by 25in. 
Greatest travel of slide valves 5hin. 5gin. 
Outside lap of slide valves... gin. qin. 
Inside lap of slide valves ... dain. 
Lead of slide valves in full 

Throw of upper end of re- 

versing lever from full gear 

forward to full gear back- 

ward, measured on the 

chord of the arc of its 

Sectional area of opening in 

each steam pipe connected 

with cylinders ... ... ...  15°9 sq. in. 15°9 sq. in. 

Wheels, ke. 
Diameter of driving wheels 

on ti 5ft. 2in. 4ft. lin. 
Diameter of bogie wheels ... 2ft. din, 2ft. din. 
Size of journals coupled 

wheels, dia. and length... 7}in. by Fs 8in. by Sin. 
Size of bogie-axle jou 5in, by 84in. bin. by 8hin. 
Size of main crank pin 

ize of coupling- ‘ in. by 3hin. in f. & b, 
Shin. by Shin. by Shins mide. 
ngth of driving springs " 
measured from centre to 3ft. 2in. { = oS 
centre of hangers... 
Boiler. 
Description of boiler ... Wagon top. Straight top. 
Inside diameter of smallest 
Material of 1 of boiler... Iron. Steel. 
Thickness of plates in barrel 

Lap seams, seams. 
Kind of horizontal seams ... { double rivetted. double rivetted. 
Kind of circumferential 

ingle rivetted. Single rivetted. 
Material of tubes... Seco Steel. 
Number of tubes... ... 196 266 
Diameter of tubes, outside... 2in. 2in. 


Distance between centres of 
bes 


Length of tubes, over tube 
Inside fire-box, length inside 5ft. 8ft. 7Zin. 
Inside fire-box, width inside 
Inside fire-box, depth to bot- 
tom of foundation ring, 
Ditto, ditto, back ... ... 5ft. Lin. 4ft. 2hin. 
Water spaces, sides, back, 
and front of fire-box _... 3hin., 3hin., 3lin. —3in., 3in., 4in. 
Material of outside shell of 
Iron. Steel. 
Thickness of plates of out- 
side shell of fire-box ... tin. 
Material of inside of fire-box teel, Steel. 
Thickness of plates in sides, 
k end, and crown of 
fire-box Yoin. in, Prin. in. 
. ron front. 
Material of tube plates { Steel back. Steel. 
Thickness of front and back 
tube plates... ... ... ... tin. tin. din. din. 
Crown plate stayed with ..._ Girder stays. Girder stays. 
Diameter and height of dome 32in. by 30bin. 32in. by 30din. 
Maximum working steam- : 
sq. in. ... 130 Ib. 
Width of bars ... ... ... 
Width of opening between 
Grate surface... ... ...  168q. ft. 30 sq. ft. 
Heating surface in fire-box... 117 sq. ft. 117 sq. ft. 
Heating surface of the inside 
Total heating surface ... 1335 sq. ft. 1871 sq. ft. 
Kind of blast nozzle... ... Double. Double. 
Diameter of blast nozzle ... 3jin. 
Smallest inside diameter of 
17in. 
Height from top of rails to 
top of chimney... ... ... 14ft. 64in. 14ft. Gin. 
Tender, 
Weight of tender, empty ... 12 tons 9 ewt. 13 tons 8 ewt. 
Diameter of tender wheels... 2ft. 9in. 2ft. 9in. 
Size of tender journals, 
diameter and length ... 34in. by 7in. 3jin. by Tin. 
Total wheel base of tender... 14ft. 5in. 14ft, 8in. 
Wheel base, tender bogies... 4ft. 5in, 4ft. 5in. 
Water capacity of tank in 
gallons of 231 cubicin. ... 2333 gals. 3000 gals. 
Engine and Tender. 
Total wheel base of engine 
andtender... ... ... ...  45ft. Ljin. 47ft. 1}in. 
Total length of engine and 
tender overall... ... 54ft. Gin. 57ft. Tin. 


THE INSTITUTION OF CIVIL ENGINEERS. 


HEAT IN ITS MECHANICAL APPLICATIONS. 

THE third of the six lectures on ‘‘Heat in its Mechanical 
Applications,” was delivered on Thursday evening, the 17th of 
boca by Mr. E. A. Cowper, M. Inst. C.E., the subject being 
Steam Engine.” 

The lecturer, in introducing his subject, dwelt shortly upon the 
power produced by the actual creation of steam by the application 
of heat, and the mode of utilising that power when so produced. 
Tn passing shortly over the earlier attempts at forming the steam 
engine—such as Hero’s, Leupold’s, Savery’s, Papin’s, and others— 
he came to the construction of the first steam engine, namely, that 
by Newcomen, in 1712, and noticed the successful working of many 
of these engines for fifty-seven years, up to the time of Watt in 
1769, when that great inventor introduced the beautiful idea of 
condensing the steam in a separate vessel from the cylinder; the 
separation of the boiler from the cylinder having been already effected 
by Newcomen. There was thus produced a practical engine, in 
which the steam might be applied to press on the piston, and such 
steam be condensed as quickly as might be necessary, thereby 
enabling a good working engine to be constructed. About eleven 
years after Watt introduced the mode of making rotative engines 
with double action, and other ee tending tothe more 
economical use of steam. Shortly afterwards steam began to be 
applied for navigation—at first on the Dalwinston Lake, and after- 
wards on the Forth and Clyde Canal. Numerous inventors followed 
quickly after 1800, notably Hornblower, Cartwright, Woolf, and 
others. Some years subsequently, when steam began to be more 

nerally applied for navigation, many inventors arose with different 

orms of engines more particularly applicable for driving paddle- 
wheels, and in recent times screw propellers had been driven by 
engines especially adapted for the bg ome The pressure of steam 
had been constantly increased, and a more perfect mode of working 
it expansively introduced, resulting in very great economy. One 
of the special forms of engines now in favour was that of the 
compound engine, using the steam first expansively in a high- 
pressure cylinder, and then expansively in a low-pressure cylinder ; 
many such engines had a steam-jacketted reservoir between the 
two cylinders, whilst the cylinders themselves were thoroughly 
steam-jacketted. Some peculiar forms of engines were next 
noticed, such as the Davey compound pumping engine with combined 
differential motion; the Brotherhood engine, with very quick 
rotation; Messrs. Simpson and Co.’s highly economical engines for 
pumping, and some of the larger forms of marine engines up to 
000-horse power, as made for the America by Messrs. J. and G. 
Thompson, of Glasgow. It was curious and interesting to observe the 
great contrast between the model of the first steam engine and one of 
the most recent, namely, Messrs. Maudslay, Sons, and Field’s high- 
class marine engines. any comparisons of indicator figures, some 
good, others exceedingly defective, were also made, and the true 
practical way of obtaining the greatest amount of power out of a 
given quantity of steam was sketched. Besides a model of the first 
Newcomen engine that of a very early Watt beam engine was shown, 
as well as of Trevithick’s early locomotive. An instructive engrav- 
ing of the first Newcomen engine—of which only two copies are 
extant—was also exhibited, and in the library was placed a large 
number of models, drawings, and working diagrams of some modern 
examples of engines by the most distinguished marine engineers. 
One interesting engine noticed was that by Mr. Webb, of Crewe, 
namely, his three-cylinder high-pressure expansive locomotive, 
fitted with Mr. David Joy’s slide-valve motion, which was now 
being largely used both for marine and locomotive engines. 
Palmer’s Shipbuilding Company, of Jarrow, also contributed some 
excellent models of engines, and Messrs. Rennie, of the engines of 
the Bacchante and Boadicea. 


THE ADOPTION OF STANDARD FORMS OF TEST-PIECES FOR 
BARS AND PLATES. 

Ar the ordinary meeting on Tuesday, the 22nd of January, Sir 
Frederick Bramwell, F.R.S., ePinbrseinae bee in the chair, the paper 
read was ‘‘On the Adoption of Standard Forms of Test-pieces for 
Bars and Plates,” by Mr. William Hackney, B.Sc., Assoc. M. Inst. 
C.E. In breaking test-pieces of the same quality of tough metal 
by direct tension very different results were obtained according to 
the form of the test-piece employed. The sample that one engi- 
neer would define as stretching nearly 44 per cent. before fracture 
was classed by another, using a test-piece of different form, as 
stretching less than 28 per cent. In fact, to obtain from any bar 


of metal relatively high percentages of ultimate stretching, all 
that was needed was to use short or thick test pieces. Mr. J. 
Barba had shown, in a paper published in the Mémoires de la 
Société des Ingenieurs Civils in 1880, that test pieces of the same 
form, namely in which the ratio of length to diameter was the 
same, gave the same percentage of ultimate stretching whatever 
their size might be; but that in those of equal length but differing 
in diameter, or of equal diameter but of different lengths, the per- 
centages of ultimate stretching varied very much. Notwithstand- 
ing the extent to which the result obtained in testing a sample of 
ductile metal was thus affected by the proportions of the test piece 
used, no standard dimensions or proportions for such pieces 
had been generally adopted, and those in common use 
varied very much. Sir Joseph Whitworth, for instance, 
advocated the use of a test piece 0°798in. in diameter by 
2in. long, or 2°51 diameters long, and the test piece in use 
at Woolwich Arsenal was 3°75 diameters in length. From 
these proportions the ratio of length to diameter was in- 
¢ in the test-pieces adopted by different engineers, especially 
on the Continent, to 10 or even more. The ultimate stretching of 
test-pieces cut from the same bar of mild steel, similar in form at 
the ends and of these different proportions, would be :— 


Ratio of length to Ultimate stretching 
diameter. per cent. 
2°61... 44°5 
3°75. 87°5 
10°00... 28°2 


metal the law of similarity—that was, the law that test-pieces similar 
in form gave the same percentage of ultimate extension, whatever 
their size—was as strictly true in the case of flat as in that 
of cylindrical test pieces. The effect on the percentage of stretch-. 
ing of the transverse dimensions of an ordinary strip of plate or 
flat bar was not so great as in the case of a cylindrical test-piece, 
as in the strip, whatever might be the width, the thickness re- 
mained always that of the piece of metal tested. Test strips of 
mild steel plates, 0°5in. thick and about 14in. wide, that stretched 
27°5 per cent. in a length of 8in., stretched 37°3 per cent. if the 
measured portions were only 2in. long; and in rather harder plates, 
which stretched 20 per cent. in a length of 8in., the extension in 
6in. was 25 per cent., and in 4in. about 32 per cent. The test 
strips used at the Crewe Works of the London and North-Western 
Railway Company were only 2in. long, and those employed in 
some tests of boiler plates made at Sheerness Dockyard in 1875, 
and at Chatham Dockyard in 1879, were 4in. long; but the 
length of test strips adopted for plates, both in this country and 
abroad, was almost universally 8in. The impossibility of compar- 
ing the results of tests made by different experimenters of the 
ultimate stretching of metals, in the absence of standard forms of 
test-pieces, had long been felt by engineers, and has led to the 
adoption of several alternative methods of comparing their relative 
toughnesses. When a bar of ductile an aie stretched to 
breaking, it at first extended equally from end to end, with each 
successive increment of load, until the maximum load that it could 
carry had been reached, and up to this point the percentage of 
stretching was absolutely independent of the proportions of the 
test-piece used. This percentage of extension would thus appear 
to be the most important in comparing the structural values of 
metals, and to be that which should be always the most 
Sage noted; but practically testing in this way would 
more tedious than the ordinary mode of loading the 
piece until it broke, and then measuring the elongation 
after fracture; so that in ordinary technical and commercial 
work this latter plan would always be preferred. Another 
method that had been adopted to a considerable extent for obtain- 
ing comparable measurements of the toughness of metals, without 
using test pieces of uniform proportion, had been to measure, not 
the linear stretching, but the percentage of contraction of area at 
the point of fracture. Practical objections, however, to this were 
that the contraction of area could be much less accurately measured 
than the increase in length, and that as a tough piece of metal 
often broke irregularly, it might be difficult to determine what its 
exact diameter at the point of fracture should be taken to be. 
Whether, on account of the difficulty of accurate measurement, or 
owing to the percentage of contraction of area not being exactly 
proportional to that of stretching, it was certain that the results 
obtained by the two modes of measurement seldom precisely 
agreed, A third mode of obtaining parable results in testing 
by tension would be to use very long test pieces and to reject the 
percentages of stretching near to the point of fracture; but this 
would be expensive, and often inconvenient or even impracticable, 
and would not always give accurate results; for a long bar, when 
stretched to breaking, often began to draw down simultaneously 
in several parts of its length. The use of comparatively short test- 
pieces of some standard forms d thus to be the best method 
of making tests of the quality of bars and plates of ductile metal 
that could be employed. The length of 8in., in the testing of 
plates, was the only dimension of test-piece that appeared to be 
generally adopted ; and as it was very desirable that the standard 
forms for cylindrical and for flat test-pieces should be such that the 
same metal might give the same percentage of stretching, whether 
tested in the one shape or in the other, this length, with a con- 
venient width and an average thickness, might well be taken as 
the standard form, and that for cylindrical test - pieces 
be determined by experiment, so as to correspond with it. 
The effect of hammering or rolling in increasing the toughness of 
me was so marked that, in determining the shape of the 
lindrical test piece that would give the same percentage of 
timate stretching as the standard form adopted for plates,yboth 
shapes should be cut by lathe or planing machine from the same 
bar, so that one might not be made from metal more drawn 
down than the other. This increase in the toughness of iron and 
steel explained the fact that in testing plates and rivet bars, it 
was found that metal of the same quality stretched nearly as 
much in test pieces of the same length, whether the bars and 
plates were thick or thin. The use of a test piece 8in. long was 
@ more severe trial for a thinner than for a thicker plate; but 
the toughness of the former had been so much ine by the 
greater amount of rolling to which it had been subjected, that 
the one stretched before fracture nearly as much as the other. 
As test pieces similar in form had been found to give the same 
—— of ultimate stretching, whatever their size, it might be 
tter to define the standard cylindrical test-piece rather as being 
of a certain form than of a particular length. This would facilitate 
the adoption of the same form by engineers of different countries, 
using different units of measure. In testing plates and bars stich 
as rivet bars, which were reduced to the size of the test-piece by 
hammering or rolling, it would be best to retain, as at present, one 
length of test-piece, whatever the transverse dimensions. In fixing 
the standard forms, the effect on the percentage of stretching of 
the distance from the datum points of the test-pieces of the 
shoulders or enlargements at the ends by which they were to be 
fixed in the testing machine should not be overlooked. The 
enlargement might begin, for instance, half a diameter beyond 
each datum point, and its radius of curvature might also be half a 
diameter. e whole subject of the testing of metals by tension 
seemed to be well worthy of consideration. If a uniform system 
of testing could be generally introduced, so that tests made by 
engineers in all parts of the world might be directly comparable, 
the advantage would be very great. 


WEsTON completed 3000 out of his 5000 miles walk at St. James’s 
Hall, Manchester, on Tuesday. Mark Twain would say he might 
have done this tour by rail at less expense and in less time. 


a The proportions of the strips in which plates and flat bars were : 
—o7 — 7 , tested had almost as great an influence on the percentagesof ultimate 
g o= | stretching as had the proportions of cylindrical test-pieces, and those 
in general use varied nearlyasmuch. Mr. Barba showed that in the 
case of pieces cut by lathe or planing machine from the same bar of 
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MESSRS. BURNHAM, PARRY, WILLIAMS, AND CO., PHILADELPHIA, ENGINEERS. 
£5 For description sce page 86.) 
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STERN WHEEL STEAMBOAT, LE STANLEY, FOR THE CONGO EXPEDITION. 


MESSRS. YARROW AND CO., ISLE OF DOGS, ENGINEERS, 
(For description see page 98.) 
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ON THE PHYSICAL CONDITION OF IRON AND 
STEEL* 


By Professor D. E. Hucues, F.R.S. 

In a paper read before the Royal Society, May 5th, 1879, entitled 
**On an Induction Currents Balance, and Experimental Researches 
made therewith,” the author showed that this instrument was 
ert -emely sensitive to all molecular changes in metallic bodies. 
Finding that its powers were remarkably suitable for researches 

m the molecular change which takes place in iron and steel 
pone tempered, he made with it a series of researches to determine 
the cause of tempering in steel. The results of these the author 
laid before the Institution of Mechanical ineers—‘‘ Proceed- 
ings,” 1883, p.72—in a paper “‘On the Molecular Rigidity of 
Tempered Steel.” In this paper the author advanced the theory 
that the molecules of soft iron were comparatively free as regards 
motion amongst themselves, whilst in hard iron or steel they were 
extremely rigid in their relative positions. The author has since 
widened the field of research so as to embrace all the physical 
changes which occur in steel and iron through chemical alloys, 
mechanical compression or other strains, annealing, and tempering. 


latal 


amount of pies in the piece of iron B, the bar magnet is 
made to pass through an displacement ni to balance 
this force, and its index ings on the graduated circle are taken 
as the comparative values. In order to magnetise the iron B, if 
required, by an electrical current, a coil of insulated copper wire F 
is placed near C, the iron then becoming the core of an electro- 
magnet. Now as this coil, independently of its iron, acts upon the 
needle, this action must be balanced by an opposing coil G on the 
opposite side. The position and power of these two coils can be 
aipened by means of the lever H, which allows us to find a position 
where the two coils completely neutralise each other. If we intro- 
duce iron in the coils on either side, the balance is destroyed, and 
we have solely the magnetic influence of the iron core, whose value 
we find by an equal opposing magnetism brought into play by the 
rotating magnetic compensator D. A serves to 
change the direction of the current, and thus any difference between 
north and south ry in the iron core can be observed, One 
Daniell cell is all that is required as a battery; but great care 
must be taken that its electro-motive force is a constant, otherwise 
all variations in the battery would be read as variations in the 
quality of the iron itself; and we need, in addition, a series of 

ist coils from 10 to 100 ohms, in order to reduce the current 


The results of these researches he now in the p 
paper. Believing it necessary that we should be able to tell the 
physical state of any piece of iron, without destroying or c i 
that state, the author ,has sought for and tried several methods 
which gave any hope of success in this direction. The physical 
state of iron has a marked influence upon its electrical conductivity. 
The differences thus indicated, however, are not wide enough to be 
appreciated except with metal in the form of wire; and in order to 
perceive small changes, such as small differences of temper, we 
should require a wire at least 250 yards in length. The author has 
found, however, that by the application of certain phenomena 
belonging to magnetism we are enabled to perceive clearly the 
slightest change in the molecular structure of iron or steel, through 
all degrees of annealing to the finest differences in tempering, and 
this with pieces of any form or dimensions. It is already known 
that soft iron will take a higher degree of magnetism, and retain it 
less, than steel; and that tempered steel retains magnetism more 
than soft steel. Consequently we might expect, that by the aid of 
an instrument which could give correct measurement of degrees of 
magnetism, we should be able to include all varieties of iron and 
steel, between the two extremes of softness as in annealed iron, 
and hardness as in highly tempered cast steel. The author soon 
found that this was not the case when pieces of iron were 
magnetised to saturation, or even partially so. Ina recent paper 
upon “‘The Theory of Magnetism,”+ the author said: ‘* During 
these researches I have remarked a peculiar property of magnetism, 
viz., tbat not only can the molecules be rotated through any degree 
of arc to its maximum, or saturation, but that, whilst it requires a 
comparatively strong force to overcome its rigidity or resistance to 
rotation, it has a small field of its own through which it can move 
with excessive freedom, trembling, vibrating, or rotating through 
small arcs with infinitely less force than would be required to 
rotate it permanently on either side. This property is so marked 
and general that we can observe it without any special iron or 
apparatus.” Theauthor has found, by employing extremely feeble 
magnetsing powers, such as a weak current of electricity only just 
sufficient for measurement—or the current from one Daniell cell 
reduced, as found best for the dimensions of the iron, by passing 
it through resistance coils varying from 10 to 100 ohms—that 
the following laws hold with every variety of iron and steel:— 
(1) The magnetic capacity is directly proportional to the softness, 
or molecular freedom. (2) The resistance to a feeble external 
magnetising force is directly as the hardness, or molecular rigidity. 
The author has proved this to be the case with sixty different 
varieties of iron and steel furnished direct from the manufacturers. 
And he has found that each variety of iron or steel has fixed 
ea beyond which annealing cannot soften, nor tempering 

en; consequently, if all varieties were equally and perfectly 
annealed, each variety would have its own magnetic capacity, or 
its specific degree of value, by means of which we could at once 
determine its place and quality. If in place of several varieties we 
take a single specimen, say, hard-drawn Swedish iron wire, and 
note its magnetic capacity, we find that its value rises rapidly with 
each partial annealing, until an ultimate softness is obtained, being 
the limit of its molecular freedom. We are thus enabled tostudy 
the best methods of annealing, and to find at once the degree of 
softness in an unknown specimen. Similarly, when we temper 
annealed iron and steel, we find that we can follow out each degree 
of temper up to ultimate molecular rigidity; and we may thus 
appreciate in an unknown specimen of unknown temper the degree 
of its hardness. We have thus in each piece of iron or steel a 
limit of softness and hardness. In soft Swedish iron, tempering 
hardens but 25 per cent. on the scale adopted, whilst mechanical 
compression, such as hammering, hardens it 50 per cent. In cast 
steel, tempering hardens it 400 per cent., whilst mechanical com- 
pression gives but 50 per cent. Between cast steel and Swedish 
iron, we find a long series of mild steel, hard iron, &c., varying in 
their proportionate degree between the two extremes just men- 
tioned. The theory which the author has advanced, of molecular 
freedom as in soft iron, and molecular rigidity as in cast steel, fully 
explains all the changes which we are enabled to perceive and 
measure; but it is not absolutely necessary to accept the theory, in 
order to appreciate the results. For, leaving theoretical considera- 
tions aside, we have one proved fact, viz., that the magnetic power 
or capacity of a piece of iron, under the influence of an external 
limited magnetising power, depends upon its softness; and that the 
retention of magnetism, when the external power is withdrawn, 
depends upon its hardness. The same degree of temper or anneal- 
ing, upon the same iron or steel, gives invariably the same readings ; 
but the slightest change—say, from a straw-coloured temper to a 
blue—gives very wide differences. 

Description of apparatus.—The instrument which the author 
has constructed and used in these experiments, and which he has 
named a “‘ magnetic balance,” consists of a delicate magnetic 
needle A, Fig. 1, suspended by a silk fibre; it is 5 centimetres in 
length—2in.—and its pointer rests near an index having a single 
fine black mark for its zero. The movement of the needle on 
either side of zero is limited to 5 millimetres—0°2in.—by means of 
ivory stops or projections. When the north end of the needle and 
its zero index are north, the needle rests parallel with its index; 
but the slightest external influence, such as a piece of iron 1 milli- 
metre in diameter—0’04in.—placed at 10 centimetres dist 
4in.—deflects the needle to the right or left, according to the 
polarity of its magnetism, and with a force proportionate to its 
magnetic power. If we place on the opposite side of the needle, 
and at the same distance, a wire possessing absolutely the same 
polarity, of similar name and force, the two balance each other and 
the needle returns to zero; and if we know the magnetic value 

uired to balance the first piece of iron, we know the magnetic 
value of both. The iron B, which may be in the form of wires, 
rods, bars, plates, or any shape or size desiredt, is placed at 
a fixed distance, preferably 10 or more centimetres—4in.—resting 
against a fixed brass stop C. The centre of the iron should be in 
a line with the centre of the needle, and it should be placed at 
right angles to the needle, lying horizontally east and west, so as 
to be free from the directing influence of the earth’s magnetism. 
The compensator, placed upon the opposite side of the needle, and 
at a distance of 30 centimetres—12in.—consists of a powerful 
steel bar magnet D, 3 centimetres width, 1 centimetre thick, and 
6 centimetres long—1‘18 by 0°4 by 2°36in. This turns upon its 
axis, carrying with it the pointer E, to indicate its degree of 
angular deplacement on the graduated circle. Generally this bar 
magnet is parallel with the needle, the pointer of the compensator 
and the needle being at zero; but when we wish to measure the 


* Paper read before the Institution of Mechanical Engineers, 

+ Society of Telegraph Engineers, May 24th, 1883. 

t The smallest rods yet tested have been fine sewing needles, and the 
largest bars of 5 centimetres—02in,—diameter, 1 metre—3ft, 3fin.—long, 


sufficiently to bring the whole series, from soft Swedish iron to cast 
steel, into range. Separate and finer determination can then be 
separately ae by an extremely weak force for soft iron, and full 
or increased battery power for tempered steel. A series of different 
sized coils to replace F is necessary, whenever we vary greatly the 
diameter of the core. The first size, with an internal core opening 
of 1 centimetre—0'4in.—will test bars and rods of wire from 
1 centimetre diameter to the finest needle; but for larger bars, 
plates, &c., coils must be used which allow free passage for the 
iron into the core. Great care and some practice is necessary in 
the use of the instrument, so as to ensure that the iron is placed 
in a neutral field; but when we have really obtained the 'y 
conditions we can take several readings in a single minute, with an 
invariable result for the same kind of iron. All irons and steel 
have some traces of remaining magnetism; it is therefore 


y neutral medium or atmosphere. The facts regardj 
annealing, as pointed out by the measurement of the magnetic 
capacity of iron wires, have no doubt been in a great measure 
perceived by ordinary mechanical methods. The results of the 
author’s researches may be thus formulated:—(1) The highest 
degree of softness in any variety of iron or steel is that obtained by 
a rapid heating to the highest temperature less than fusig 
followed by cooling in a medium incapable of rom | its chemical 
composition. (2) The time requi for ay cooling varies 
directly as the amount of carbon in alloy. Thus in absolutely purg 
iron rapid cooling, as in tempering, would not harden it; whilst 
steel might require several hours or days even for pieces 

1 millimetre diameter. Slow cooling has no injurious effect upon 
iron when cooled in a neutral field; pence where time is no 
object we may employ slow cooling in every case. A wire or piece 
of iron thoroughly annealed must not be bent, stretched, ham. 
mered, or filed; the hardening effect of a bend is most remarkable, 
and the mere cleaning of the surface by sand-paper hardens that 
surface by several degrees on the scale. The fo i table shows 
the effect of annealing upon a series of wires kindly furnished 
by Messrs. Frederick Smith and Co., of Halifax :— 


TABLE II, 
Magnetic capacity, 
Mark, Description, 
ight as | 
| sent. Annealed, 
| | Degrees | Degrees 
| on scale, | on scale, 
G Best Swedish charcoal iron, Ist variety .. | 230 | 625 
F | ” ” 2ny ” | 236 510 
Swedish Siemens-Martiniron .. .. ..| 165 430 
H Puddled iron, best best .. .. .. .. .. 212 | 840 
Y Bessemer steel, hard... .. .. .. .. .. 15 472 
Z Crucible fine caststeel .. .. .. .. .. 50 | 84 


that a double reading—north and south—should be taken by means 


From the above table it will be seen that annealing had a great 
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of reversed currents. In this case the quadrant is divided into 
360 deg. on each side of zero; and the total value of north and 
south polarity added together is that given in the following tables 
of magnetic capacity. Several methods of observation can be 
employed with the magnetic balance, the usual one being that 
already described ; but there are many others, such as etising 
all specimens to the same value and noting the amount of current 
required. We may also observe the remaining magnetism after the 
cessation of the current; the influence of a weak current after the 
e of a strong, &c. Many of these methods give interesting 
acts, particularly useful to those making researches upon the cause 
of magnetism.* By means of this instrument the author has tested 
sixty brands of iron and steel, mostly in the form of wires. A 
wire 1 millimetre diameter and 10 centimetres long—OO4in. and 
4in.—was the standard size used, as we can more readily temper 
small wires than large rods. In all comparative experiments 
between iron of different grades we must have one standard form to 
which all the rest must be similar in form and size. Thus we could 
not compare a square or flat bar with a piece of wire, but if all 
pieces have the same form, then any difference observed between 
them must be due to their comparative softness, from which we 
can deduce the quality and place of each on the line ranging from 
soft iron to cast steel. 

Influence of annealing upon the molecular structure of iron and 
stecl.—The magnetic balance shows that annealing not only pro- 
duces softness in iron, and consequent molecular freedom, but it 
entirely frees it from all strains previously introduced by drawing 
or hammering. Thus a bar of iron drawn or hammered has a 
peculiar structure—say, a fibrous one, which gives a greater mecha- 
nical strength in one direction than another. This bar, if 
thoroughly annealed at high temperatures, b homog 
in all directions, and has no longer even traces of its previous 
strains, provided that there has been no actual mechanical separa- 
tion into a distinct series of fibres. 


TABLE I, 
Influence of Annealing upon Swedish Iron, Sample G. 


Fic. 


effect on the iron wires, yr pine their value, and that Swedish 
iron stands far in advance of puddled iron; consequently, for the 
cores of electro-magnets in havet instruments—as, in fact, for 
all electro-magnets—Swedish iron is the most suitable,and the 
magnetic balance may find a field of practical utility in measurin, 
each core before it is used in an electro-magnet, and may also ai 
us by its measurements in finding the best methods of annealing. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John E. Turner, chief 
engineer, to the Indus, for service in the Agamemnon, vice Waters; 
Lewis P. Lewis, chief engineer, to the Crocodile; Richard 8. 
Hamm and Daniel Griffin, engineers, to the Crocodile; John E. 
Jenkins and William Snell, assistant engineers, to the Crocodile. 


SovuTtH KENsINGTON MusruM.—Visitors during the week ending 
Jan. 26th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. -to 10 p.m., Museum, 9241; mercantile marine, Indian 
section, and other collections, 2774. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1457; 
mercantile marine, Indian section, and otue collections, 154. 
Total, 13,626. Average of corresponding week in former years, 
13,545. Total from the opening of the Museum, 20,736,397. 


ELecTRIC LIGHT IN MAIL STEAMSHIPS.—The use of the electric 
light in the steamships of the leading steamship companies is 
very rapidly extending. The steamship Adriatic of the White 
Star Line is now added to the long list of vessels fitted with the 
electric light. This list includes in all about sixty ships, of which 
nearly two-thirds have been fitted by the Swan and Edison Com- 

nies, and the remainder, with hardly an exception, have been 

tted with Swan lamps. The Adriatic has been in some respects 
an exceptional contract, for, contrary to common experience, the 
contractors were not in any way tied down, but were allowed to do 
the work in the way they thought best and to use the plant they 


Degrees of softness 
| indicated upon the 
* magnetic balance. 


| Cent. | Fah. | 
Wire hard drawn as furnished by) } 
— | — 23n° 
Annealed at black heat poo | 950° | 255° 
dullred. .. .. .. 700° | 1300° | 329° 
bright red | 100° 438° 
» .. 1100° | 2000° 507° 
a » yellow white ..| 1300° | 2300° 525° 


From Table I. we see that a pupater increase of softness occurs as 
the temperature at which Swedish iron is annealed increases, the 
maximum being at a point under that of fusion. Some difficulty 
was —— in annealing all wires to the same standard. The 
method employed at first was to place the wires in an iron tube 
heated to the desired temperature; but the temperature of the 
tube was extremely variable, and also it was found that an inter- 
change of carbon takes place between the tube and the wires. Steel 
wires rapidly lose their carbon, and thus become softer at each suc- 
cessive annealing; whilst the purest iron absorbs carbon until it 
contains exactly the same proportion as the tube itself. It is well 
known that iron wires at red heat, placed in a porcelain tube 
through which a current of carburetted hydrogen is ing, will 
absorb sufficient carbon to become hard steel. Experiments 
regarding the time required for oe annealing showed that 
whilst hard steel required several hours, soft iron might be cooled 
in a few minutes without losing its degree of softness; conse- 
quently, knowing the great value of high temperature, the author 
adopted the following method :—The tube was heated to a white 
heat or otherwise; the iron wires to be annealed were introduced 
quickly, and the instant they had the same temperature they were 
withdrawn and simply allowed to cool in the air. The wire 
employed being 1 millimetre diameter, the whole operation was 
complete in two minutes. This is not suggested as the best prac- 
tical method of annealing, although in the case of these wires it 
produced the best result; but the experiments show that, whatever 
method is employed, the heating should be as rapid as ible to a 
high degree of temperature, and that the wire nod cod in a 


* The author has not patented this instrument it freely to the 
scientific and manufacturing world. rns 


Jered most suitable. The result has been in every way highly 
satisfactory, for from the time the lights were started for trial on 
Tuesday morning 8th inst., till the ship was last heard of at 
Queenstown on Friday the 11th, there had virtually, we are told, 
been no stoppage, and a conti run of about one hundred hours 
with new engines and machines will, we think, speak for itself. 
The dynamo hines are in duplicate, each is driven by 
a pair of coupled vertical engines,and is of sufficient capacity to 
light the whole ship; each engine of each pair is capable when 
under main boiler steam, with the condenser, of driving at least 
80 _ cent. of the lights, thus giving a large margin of power 
under ordinary conditions, and enough to do the work when the 
donkey boiler only is used. At the trial last week the experiment 
was made of suddenly cutting off 50 per cent. of the light, with 
the result that the speed of the engines and hinesonly i i 
in consequence about 3 per cent., which was not sufficient to 

roduce any noticeable difference in the brilliancy of the lamps. 
e lamps are of the newest Swan type of 56 volts, and are about 
280 in number, partly of 12 and partly of 20 candle-power, all 
wired in multiple arc, The wiring has been so arranged that the 
main groups of lights can ell be controlled from the dynamo room, 
but this arrangement will only in cases of emergency, the 
ordinary working being that each light or small agg od ights can 
be lit or put out at any hour of the twenty-four. The wires are 
all run in wood casings and each wire has its separate groove. 
The fittings, holder, switches, cut outs, &c., are all of the newest 
patterns. Many of the fittings have been made so as to admit of 
their being put up or taken down by inexperienced hands at a 
moment’s notice, several of which are portable, and in a large 
number of cases they are practically water-tight. The engines 
were built by Messrs. Marshall, Sons, and Co., Gainsboro’, who have 
spared no pains to make them perfect ; they are connected to the 
dynamo by a continuous rope, working in a grooved fly-wheel and 
pulley. sliding frame bed-plate has been used, so that the rope 
can if necessary be tightened while running. The machines are of 
Messrs. Siemens’ Bros. alternating type, this contract having been 
obtained by the Swan Company before amalgamation with the 
Edison Company. The work has been carried out by Mr. A. B. 
Blackburn, under Mr. J. F. Albright, who is now in charge of all 
the ship work of the Edison and Swan Company. In carrying out 
the work the contractors were afforded every Tecility by the engi- 
neer of the White Star Line, and it is largely owing to this that it 


has been possible to ensure such a complete success, 
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RAILWAY MATTERS. 


Tur Great Indian Peninsula Railway Company has just placed 
an order for 100 steel crank axles with Messrs. Taylor Brothers 
and Co., of Leeds; and 602 steel straight engine, tender, and 
wagon axles with the Monkbridge Iron Company, Leeds. 


Tue Panama Railway has been ceded to the Panama Canal 
Company. Usually it has been that railway companies have 
bought up canals, The Panama Railway was handed over to the 
canal company on the Ist instant. It has been in existence about 

irty years. In virtue of its monopoly of direct communication 
between the Atlantic and Pacific seaboards it has had a traffic of 

me itude; but upon the completion of the canal, which will 
closely follow its line of route, this will probably suffer considerable 
diminution. 

DvurRING the great storm last Saturday, on the Northern Counties 
Railway, Ireland, three miles from Londonderry, a breach 
was made in the embankment. For about fifty yards the entire 
ballast was — a, and the rails with the sleepers attached 
sank down to the level of the river. This was discovered just in 
time to enable an official to display the danger signal, when the 
mail train was within 200 yards of the gap. A post car driver, 
when driving two commercial travellers to Killarney, was blown 
into the sea and drowned. 


SPEAKING of the death at the ay age of thirty-one of Lord 
Grosvenor, eldest son of the Duke of Westminster, the Railway 
News says:—‘‘ Although not officially connected with the railway 
administration, he displayed a very active interest in their working 
and management, and few, if any, of the passengers by the train 
from London to Holyhead, known as ‘the wild Irishman,’ were 
aware of the fact that the train was frequently driven by him. By 
every engine-driver on the northern section of the London and 
North-Western he was well known and much respected. Lord 
Grosvenor spent a large portion of his time in the workshops and 
mechanical department of the works of the London and North- 
Western Railway at Crewe. A correspondent informs us that he 
was ‘really a worker,’ and that he took an ‘intense pleasure in 
the ig and in the finishing of any of the work which he took 
in hand.” 

SPEAKING of the accidents on American railroads last November, 
the Railroad Gazette says no less than nine derailments—an extra- 
ordinary number—were maliciously caused. Three of these train- 
wreckers operated by removing rail fastenings, three by misplacing 
switches, and three by putting obstructions on the rails. The 
number of these malicious derailments is an exceedingly bad 
feature of the month. A general classification of these accidents 
is as follows :— 

Collisions, Other. 


Defects of road.. .. .. 

Defects of equipment .. 9 12 1 22 

Negligence of operating. 9 8 ~- 47 

Unforeseen obstructions. 2 pt 1 18 

Maliciously caused... .. —- 9 

Unexplained .. .. b 
Total « 7 2 122 


Negligence in operating was thus the principal cause of accident, 
38 per cent of all the aecidents being directly traceable to it as a 
general cause. 


In concluding a report on the collision during a fog which 
occurred on the 7th November at Bow Junction station on the 
North London Railway, Major-General Hutchinson says :—‘‘ The 
collision was primarily caused by forgetfulness both of the signal- 
man and train register boy on duty in Tilbury Junction cabin, 
though some blame is attachable to driver, fog signalman, and 
guard, for the want of thought shown by their letting the goods’ 
train run into the standing passenger train. He states that the 
North London Company is now engaged in putting down bars on 
the lines at platforms, which will make it physically impossible for 
a signalman to take off the signals in rear of a train standing at a 

latform so long as any wheel of that train stands on this bar. 

his no doubt will be useful in helping to prevent the recurrence 
of collisions such as the present, but the difficulty is to place the 
bar in such a position that it is sure to be s' upon by some 
wheel. It seems to me that an electrical arrangement, by which 
the rails between a home and starting signal would be kept charged 
and connection made between these rails by means of the first axle 
and pair of wheels that passes the home-signal, and this connection 
again broken by the last axle and pair of wheels which passes the 
starting-signal, might be made use of for interlocking with the 
home-signal; this would be free from the difficulty which attends 
the use of the bar.” 


A CORRESPONDENT writing to us with reference to the leading 
article which appeared in our last impression on the wear of plant, 
says: Yourarticleisabout right, but you might have gotillustrations 
nearer at hand than Legree or the cotton mill. Why, Sir, Legree 
knew — little about how far his policy would work and the 
cotton mill owner only tries it by accident. If you want tosee the 
thing tried and worked every day just as far as it can go without 
being a dead failure, just look round at your railways, There the 
subject of how far does it pay best to set the nine stitches has —_ 
become a very science. I do not know whether the locomotive an 
carriage superintendents are the professors in the matter, or 
whether the chairmen and general managers hold that position, but 
I expect the latter, for it is on lines like the South-Eastern, South- 
Western, and Chatham and Dover, where you can best prove it by 
riding into town in the worst carriages in creation, often hauled by 
locomotives which snort, and chatter, and rattle, and perspire at 
every ppaliler ary that have ar appearance of having been put 
into the repairing shops every day for the past twelve months, but 
hauled out again every morning by the traffic manager for his extra 
trains. Every one of these days the shop foreman has put men 
down for these repairs to-morrow, but evidently the engine has 
been hitched off every morning. On some of these lines, Sir, you 
can just see how very long an engine will go after it got so bad 
that it can go nolonger. It’sa very long time barring accidents, and 
these will sometimes happen with the best of hard-worked plant.” 


A STATEMENT has been compiled by Mr. F, T. Haggard which, 
by extracts from the Board of Trade returns on railway traffic, 
proves the ee which have accrued to railway com- 
panies and the travelling public in 1 of the adoption of 
the ——- of block signals, continuous brakes, telegraphs, and 
interlocking of points. These things may be costly, but the results 
show that the outlay is remunerative, even excluding the great 
reason for adopting continuous brakes which has urged the Metro- 
— Railway Company, namely, that the cost of the whole of the 

rakes is-recouped in a year or so by the reduced wear of wheel tires 
and rails, and the fact that so large a number of trains per hour could 
not be worked without them. For the sake of obtaining a fair average 
whereby to compare the advantages claimed, Mr. Haggard has taken 
the results of the three years, 1868 to 1870, and those of 1880 to 1882. 
In the first period the compensation per 100,000 train miles run is 
more than Trails that in each year of the latter period, andif the 
rate for compensation paid in the year 1868 be computed upon the 
mileage of 1882 in lieu of £223,000, as then paid, it would have 
reached the sum of £497,009, or a further charge of £274,000. 
comparison of the two periods extracted shows that notwithstand- 
ing that over 121 millions more passenger train miles have been 
added, the compensation has been reduced by £206,009, or an 
average of nearly £70,000 a year. The computed wo 
£274,000 in 1882 represents the interest at 5 per cent. of about 
54 millions sterling, and to this sum may be added the further 
saving to the companies through a diminished destruction of per- 
manent way and rolling stock and a lesser interference with the 
natural traffic. As railway traffic cannot be conducted except at 
50 per cent. or more of expenditure of receipts for working charges, 
every £100,000 lost or saved is the product of, and represents 
£200,000 gross take, 


NOTES AND MEMORANDA. 


Durie the gales of the 26th and 27th ult., unprecedented wind 
_ were experienced at the Forth Bridge works. We learn 
rom Mr. B. Baker, M.I.C.E., that the strongest gusts gave a mo- 
mentary pressure of 35} lb. per square foot on poe e board, 
300 square feet area, put up under the instructions of Mr. Baker, 
and no less than 651b. per square foot on the small board, contain- 
ing 1°5 square feet. ertia is thus seen to reduce the effect of 
d on structures. 

For making gold ink the following has been quoted in the 
Chemist :—Take equal parts of iodide: of potassium 
and acetate of lead; put them on a filter, and pour over them 
twenty times the quantity of warm distilled water. As the filtrate 
cools iodide of lead separates in golden scales. This is collected 
when the filtrate has quite cooled, washed with cold water on a 
filter, and rubbed up for an ink with a little mucilage. The ink 
thus made must be shaken every time it is used. 

M. ReynieEr has suggested a modification of his maximum cell 
to serve as a standard of electro-motive force—namely, a cell 
— avery large copper electrode, and a very small amalga- 
mated zinc electrode, immersed in a solution of sea salt. Accord- 
i Ber M. Reynier, this battery has an electro-motive force of 
0°82 volts, and maintains this value within 1 per cent. even when 
the circuit was passed for two hours through a resistance of 
820 ohms. M. Reynier prefers this combination to one containing 
sulphate of zinc in solution, because of the liability, Nature says, 
of the latter salt to contain free acid. 


REFERRING to the recent mild but stormy weather, the Standard 
oe :—‘*If we look back to Gilbert White’s ‘Summary of the 
Weather from 1768 to 1793,’ we shall find that in the beginning of 
1784 there was a hard frost from the 14th of January to the 19th 
of February. In 1782, after an open, mild January, frost set in on 
the 4th of February, and lasted to the 22nd. In 1777 frost and 
snow continued from the 20th of January to the 18th of February. 
And in 1785 a frost, which set in on this very day, the 28th of 
January, lasted to the 15th of March; and so on through the 
whole quarter of a century over which his calendar extends. 


ACCORDING to extensive observations by G. Marek, it is more 
economical to gather seeds from small than from large sugar beets. 
There is a saving in land, in cultivation, in harvesting, and in the 
cost of storage, and the planting in the second year is accomplished 
much more cheaply and quickly. The seed development from 
small beets is limited to a small number of stalks, which grow 
higher and which show less disposition to bend. They produce 
heavier and brighter seeds, which ripen earlier. In the next 
eats these seeds produce beets which are rich in sugar and 

iffer in no important point from those which spring from the seeds 
of larger beets. : 

Durine the week ending December 8th in thirty-two cities of 
the United States, having an aggregate population of 7,330,400, 
there died 2767 persons, which is equivalent to an annual death rate 
of 19°6, an increase—according to the American Sanitary Engineer— 
of 0°5 over the rate of the preceding week. For the North Atlantic 
cities the rate was 18°1; for the eastern cities, 20°5; for the lake 
cities, 15°7; for the river cities, 18°2; and in the southern cities for 
the whites, 24°0, and for the coloured, 32°5 per 1000. Of all the 
deaths, 34°6 per cent. were of children under five years of age, the 
proportion of deaths of this class still continuing highest in the lake 
cities, where it was 42°4 per cent. 

THE Scientific American says :—‘‘ Wrought iron has the property, 
when cold, of being welded—a quality that in some instances 
makes trouble, but in others is utilised. Where iron washers have 
been ‘put in the step of an upright shaft carrying a heavy wheel, 
with a view of dividing the friction, they have sometimes become 
welded solidly, so thoroughly united that not even heating them 
would separate them. Harness rings of iron wire, and others for 
hand bags, are solidly welded when cold by placing the formed 
ring in a die a trifle smaller in diameter than the ring, and bringing 
a corresponding die with great pressure on the ring, forcing the 
ends of the wire together.” We have not seen this done. 

Last Saturday’s gale was one of the largest and most violent 
storms experienced for many years. The fall of the barometer was 
e tionally rapid, ting to as much as an inch in six hours 
at Mullaghmore in the north of Ireland; with a fall about one 

uarter as rapid a gale might be looked for with some certainty. 

e reading of the barometer at Aberdeen at midnight on Satur- 
day, when the centre of the disturbance was passing somewhat 
closely to the northwards, reached the exceptionally low level of 
27°40in. The only other requirement y to the producti 
of a violent wad fully existed, for the difference of barometer 
readings over a given area was very great, and ted to as 


MISCELLANEA. 

In_a short notice in this column of our last impression, 
the list of section now published quarterly by Messrs. Bailey, 
ory) and Co., the name was incorrectly given as Bailey, Sons 
and Co. 

Ir would seem that the construction of tea-p’ ing ma- 
chinery is growing into an important industry, judging the 
illustrated catalogue of cadens for this purpose which 
has just been published by Messrs. Marshall, Sons, and Co., of 
Gainsborough. 

As a preventive of the boiler explosions which occur in the early 
morning, when they are being fired up after standing with fires in 
all night, and the water on the simmer, it is suggested that a little 
air and cold water should be forced into the boiler before vigorous 
fires are made, so as to impart to the watcr some air, and destroy 
its superheated condition. 

THE accountant to the North of England Board of Arbitration 
has issued his certificate for the two ths ending D ber 31st 


It states that the average net selling price of manufactured iron 


during that period was £5 17s. 11d. per ton, being a reduction of 
2s. 8d. per ton since the end of October, and a decline of 10s. 7d. 
per ton since the beginning of the year. Wages are not now 
regulated by the sliding scale; but if they had been there would 
have been no change through a fall in ised prices to the above 
extent. 

THE Dore and Chinley Railway, which will open up a most 
attractive part of Derbyshire if it is proceeded with, has 
the Standing Orders. It will be about twenty miles in length, and 
the capital is £1,050,000, with the usual borrowing — A 
strong feeling prevails among commercial men in Sheffield in 
favour of the London and North-Western or some other indepen- 
dent company having access to Sheffield. Though the Midland 
does not appear in the Dore and Chinley Railway scheme, it 
is believed to be at the back of it. An independent line from 
Manchester to Sheffield through Derbyshire would be very popular. 


AN illustration of the application of auxiliary power for sailing 
craftis afforded by the 40-ton wooden yawl Clymene, belonging to Sir 
Patrick Keith Murray, Bart., of Ochtertyre, Crieff, which onthe22nd 
inst. went down the Clyde to try her speed with a screw propeller 
and steam power, recently fitted to the designs and under the 
direction of Messrs. MacNicholl and Co., Glasgow. The objects 
desired were a speed of four to five miles per hour in a calm, no 
material increase in the original draught of water, and no decrease 
of stability under canvas, with very slight sacrifice of cabin space, 
They have all been satisfactorily attained. Five miles were run in 
an hour in a dead calm against a slight flood tide. 


Messrs. TANGYE BROTHERS, of St. Nicholas-buildings, New- 
castle-on-Tyne, have had completed electric lighting 
= in their premises on the Swan system. For some years it 

been proved that the highly-finished machinery which these 
show-rooms contain was much damaged = the moisture caused 
by condensation inevitable with coal gas. This difficulty has been 
overcome by the application of the electric light, which has been 
carried out by Messrs. J. H. Holmes and Co., Newcastle. The 
show-room in question has been fitted with four pendants, each 
of which carries five 20-candle power Swan lamps and a reflector so 
as to utilise the upward rays of light. The offices are lighted by 
ten lamps of the same power carried on standards, brackets, or 
pendants. The machine used is one of Siemens’ self- ting 
dynamos, and is capable of running forty 20-candle power lamps. 
The engine is of Messrs. Tangye’s ‘‘ Soho” type, mounted on the 


top of a “‘ Colonial” boiler, and when running the lights developes 


about 4-horse power. 


THE Cleveland Institution of Engineers held the third meeting 
of the present session at Middlesbrough on Monday last. Mr. 
G. J. Clarkson’s paper on the new patent law, read at the previous 
meeting, was thoroughly di 1, and subsequently Mr. Lowe, 
of Haswell Colliery, read an interesting paper on a new ‘‘ mecha- 
nical coal-getter.” The object of this apparatus is to supersede 
the use of gunpowder in breaking down the coal after it has been 
undercut. Holes must be made at the top of the seam as usual. 
Then the instruments—which are long and narrow—are introduced, 
one into each hole. By turning a crank attached to the outer end, 
the collier has the power of thrusting apart two loose blocks near 
the inner end of the apparatus, by forcing a wedge between them. 
The result is to separate the whole block of coal under treatment 
from the strata immediately overlying it. By means of this inven- 
tion far less small is made than where gunpowder is employed ; and 
besides this advantage, there are the still greater ones of avoiding 
any vitiation of the air, and of running no risk of firing any com 


much as 2in. between Scotland and France. 


Dr. HAMMERL has devised an ingenious method for measuring 
the intensity of the light of electric lamps, by which the necessity 
for placing them at a great distanee from the standard candle is 
avoided. He —— a revolving disc, in which are cut out 
sectors, allowing only a portion of the rays to pass. For instance, 
if the sum of the angles of the sectors be 180 deg., half the light 
will be intercepted. It has been found that three sectors are suf- 
ficient to give a uniform light with a moderate speed of rotation. 
Ce to reduce the light to a third three sectors of 40 deg. 
are employed. With three sectors of 12 deg. the light is reduced 
to one-tenth of its actual power. By employing two discs, each 

provided with three sectors of 60 deg. cut out, and arranged one 
hind the other on the same axis, they may be made to give as 
great a reduction of the luminosity as may be desired. 

M. DucHARTRE was led, by the influence which a light of very 
feeble intensity exercises upon helotropic movements, to vary some 
experiments by using moonlight. He sowed seeds of plants which 
were very sensitive to light, such as Lens esculenta, Ervum lens, 
Vicia sativa, When the plants were a few centimetres in length 
he put them in a dark place, where he kept them until the night of 
the experiment. The stalks became slender, long and white; the 
leaves developed slightly, with a light yellowish tinge. On three 
successive nights when the sky was exceptionally clear the plants 
were placed behind a large window with a southern exposure, so 
that they received the direct light of the moon from 9 p.m. to3a.m. 
According to the Comptes Rendus, from the very beginning of the 
exposure the stalks began to bend, so as constantly to present their 
concavity and the terminal leaf bud to the moon, following it in 
its course. 


AT a recent meeting of the Berlin Physical Society Prof. Neesen 
gave a short account of the contrivance by which in his lectures he 
measured the mutual attraction of two ts by means of scales. 
In conclusion, he reported experiments instituted by him with a 
view to determining the influence of magnetisation on electrical 
conducting — In these experiments he had made use of a 
magnetic substance of high specific resistance, a solution of chloride 
of iron. Two equal tubes were filled with the same solution, and 
inserted as the two branches of a Wheatstone bridge into the 
circuit of a galvanic battery; the two other branches being so 
arranged that the galvanometer stood at zero. The electrodes in 
the two tubes consisted of iron plates, and were exactly alike. The 


A | tubes, that is, the fluid conductors, had in the different experi- 


ments different shapes and different diameters. The contents of 
the one tube were then magnetised either by a magnetising spiral 
or by a powerful electro-magnet, and the galvanometer was observed 
during this process of magnetisation. The result of the experi- 
ments was in every case a negative one. Very slight deflexions 
were indeed observed in the galvanometer needle in the case of the 
experiments with the magnetising spiral, but these proceeded from 
the slight heating of the fluid, an effect which, notwithstanding 
the solution of chloride of iron was surrounded by a casing circulating 
water, had not been wholly avoided. In those experiments, on the 
other hand, in which the magnetisation was made by means of the 
electro-magnet, the needle remained invariably at rest, 


tible gases which may have accumulated in the vicinity. 


Mr. C. MOo.wer’s steamship circular for January says, 
the extraordinary amount of tonnage which has been constructed 
during the last three years both in this kingdom and abroad has 
far exceeded the requirements ; and although many new trades 
have been opened and the losses been very heavy, it has become 
impossible to find profitable employment for many of the shi 
now afloat. Instead of laying them up in the same way as the 
sailing vessels used to be in former times during dull periods, 
owners have kept them running at freights which, in many 
instances, left a loss, and the result has been amply verified by 
the small dividends received by the shareholders. During the 
past year no less than 720 steamers with a total of 1,102,801 tons, 
were added to the mercantile fleet in the United Kingdom alone, 
and if to this be added 674 steamers of 982,961 tons, built in 1882, 
and 630 steamers of 925,000 tons in 1881, we obtain the respectable 
total of 2024 steamers and 3,010,762 tons in three years. And 
although small in comparison, yet the number of ships constructed 
on the Continent, especially in France, Sweden and Germany, 
form also a not inconsiderable fleet. 

THE subject of fuel economisers was before the members of the 
Manchester Association of Employers and Foremen, at their usual 
fortnightly meeting on Saturday. The question was introduced in 
@ paper read by Mr. Daltry, of Manchester, who urged that nothing 
like the best possible results had yet been attained by the econo- 
misers at present in use. If they supposed that with any econo- 
miser the temperature at which the issuing gas entered the 
chimney was as low as 400 deg., there was still a deal more of heat 
wasted than if it were possible to let them emerge at the tempera- 
ture of the feed-water. By a rough calculation he estimated that 
this would give an increase of economy of 15 per cent. of the coal 
burnt; and supposing that with a forced draught and a suit- 
able economiser this result could be attained, nothing could 
better it. A somewhat animated discussion followed. Mr. 
Nasmith expressed the opinion that the present form of 
economiser was not a perfect one, nor did he think that any 
form of economiser would be perfect until they got a more 
efficient system of heating their boilers, They would have meagre. = 
some method other than the use of green fuel before they could 
apply any system of economising the waste heat with the best 
results, and in his opinion they would only be able to effect this by 
the use of gaseous fuel. There was a wide field not only for a 
radical alteration in the fuel economiser itself, but also in the 
method of raising and applying the heat. Mr. Marmock did not 
see that much advantage was to be gained by the use of gaseous 
fuel ; in some cases the use of gaseous fuel given worse results 
than direct firing with coal. Mr. Baldwin was of opinion that 
under certain conditions gas fuel might be used with great benefit 
in the heating of boilers. The chairman—Mr. Thomas Ashbury, 
C.E.—thought there were many points in connection with fuel 
economisers that would have to be considered all round ; the whole 
subject of fuel economy was one about which they had been rather 
careless, and in his opinion a had rather remiss in 
taking advantage of every possible point. With regard to = fuel, 
he thought the time was fast hastening when this method of raising 
heat would become pretty general, 
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PUBLISHER'S NOTIOE. 


*,* This week we publish a Double Number of THE ENGINEER 
containing the Index to the Fifty-sixth Volume. The Index 
includes a Complete Classified List of Applications for Letters 
Patent during the past six months, together with a list of Abstracts 
of Specifications published during the same period. Price of the 
Number, 1s. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 

inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be cuneate’ by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications, 

W. H. T.—No motor would be of any use to you. Employ manual labour. 
A boy can turn the handle for a quarter of an hour « day without the 
slightest risk of life or limb. 

Mecuanic.— We could not publish your letter without further confirmation 
of its accuracy, as the statements contained in it are flatly opposed to the 
reports we have received on the subject, We have forwarded your letter to 
the inventor, who wlll probably communicate with you direct, 

M.—We never heard of bogie wheels chattering. The distance between the 
centres of the axles should always be greater than the gauge of the road, If 
the bogie pins were moved as you suggest, you would have to run the cars 

lawcays in the same direction, which would be very inconvenient. 

W. H. D. H.—The longest tunnel in England is on the London and North- 

L. Western Railway. It passes through the Stand Edge Hills between 
Mareden in Yorkshire and Diggle on the Lancashire side. It is 5435 
yards in length, See “Our Iron Roads,” by F. 8. Sims, London: 

and Sons, 1883, 

A Reaper.—Plan No, 1 is the best you can adopt. With it you need have 
no trouble with smoke, but you will have a great deal of trouble if you 
put in hanging bridges, Put in bridges resting on the bottom of the tue, 
but with the top edges sloped right and left alternately. The top edges 
should be struck toa curve of larger radius than that of the flue. If the 
bridges are used with judgment, and the boiler is well clothed outside, the 
fa of side flues will make only a small difference in the consumption of 


‘uel. 

J.G.—The point in a railway wheel which is wn contact with the rail is 
pry he reat no matter at what speed the train is moving, while the 
point tly above it in the circumference of the wheel is moving at tiice 
the velocity of the train. The curve described by a point in a railway 
wheel is q@ cycloid. If you fix a pencil point in a small wooden dise and 
voll the dise along the table, holding a card stationary, with the pencil in 
contact with it, the pencil will deacribe a cycloid, and you will see *hat no 
point in the wheel describes a circle in space. 

Non-conpvctina ComposiTion ror SteaAM Pipes.—We have received several 

ters rival makers of non ducting composit Sor steam pipes, 
elicited by the publication of Mr. D. K. Clark's report in our last impression. 
We cannot publish these letters because they contain no important state- 
ments of fact of interest to our readers. We will publish letters which 
contain reports of trials of such compositions carried out by independent 
» provided they are not too long, and are likely to prove generally 
interesting. More than this we cannot do in the interests of our readers, 

Patent.—{1) Uniess you have an agreement to the contrary you have a right 
to patent the invention, but you ought to offer the right to use it to your 
employers in the firat instance. The point is one, however, of much 
delicacy, and we would advise you not to take out a patent until you have 
consulted your employers—that is to say, if they are the makers of the 
machine in question. (2) No. (3) The law varies in different countries. 
In most European countries you cannot get a patent after you have secured 
one in England, In the United States you may take out a patent when you 
please, but it ends with the English patent. (4) A work by M. Gridley, 


published by Marcus Ward and Co., will answer your purpose, 


STORES AND STOREHOUSES. 
(To the Editor of The Engineer.) 
Srr,—Will any reader kindly say where I can obtain information con 
the construction, ventilation, warming, &c., of stores of various 
ee, = anything been published on the subject in a compact and 
orm 


BorLer Stay Nut. 
, January 30th. 


WINDING ENGINES. 
(To the Editor of the Engineer.) 

Srr,—Can any of your readers give me information on the following 
questions? What is the best method of setting valves—Cornish prin- 
oe a pair of winding engines so as to carry steam full stroke, or cut 

steam at any required distances? A Youno EncInerr. 
y, January 


STARCH AND GLUTEN. 
(To the Editor of The Engineer.) 

S1r,—Can any of your readers tell me if E. Martin’s process for 
preparing starch from flour, or Viron’s method of converting the gluten 
of wheat into a nutritious food, or Bullock’s preparation of flour called 
Semola, are in use in this country, and where I may obtain information 
about any of them? x. &. 

, January 30th, 


THE FRICTION OF WATER. 
(To the Bditor of The Engineer.) 

Srr,—Will any reader please inform me what power is secur to 
overcome the friction of water in a column or lift of 100 yards vertical, of 
16in, diameter, the engine working ten strokes per minute, ror angen. 4 
stroke of engine 10ft.? If he will give a formula for ascertaining suc 
resistance or friction I shall be very much obliged. 

Newport, January 28th. An OLp Susscriper. 


DRAIN PIPES IN SEWERS. 
(To the Editor of The Engineer.) 

Sir,—The eer intrusted to out some alterations in the 
e of a small town specifies that a 12in. stoneware pipe shall be 

laid in the bottom of an egg-shaped brick sewer 3ft. 6in. by 2ft. 9in. in 
section ; that the pipe shall be tight-jointed against ingress or egress of 
water, and that it shall be tested for soundness of joints as the work 
8, the test to be applied by plugging the pipe and admitting water 

to the sewer. The result was that the pipe being empty it became a 
pontoon and floated up, breaking the joints, and on entering the sewer 
was found lying about in a disjointed condition. Engineer insists that 


it shall be relaid and again tested. Contractor says it is useless to proceed 
as the same result is inevitable. 


Can any reader suggest a plan by which 
the scheme may be carried out? R. R. N. 
January 24th, 


{It ~<a to be possible to cement the drain pipe to the bottom of the 
sewer, e assume that this is a phase of the duplicate system of 
sewage.—Ep. 
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received at the rates given below :—Foreign paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
odvics to the Publisher. Thick Paper Copies may be had, if oreferred, at 
nereased rates, 


Remittance by Post-office order, — A’ um, British 
Columbia, British Guiana, Canada, Cape of Good Hope, mark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos A: and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, R Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
sengle advertisements from the country must Le wecompanied by a Post-office 
order in payment. Alternate adcertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are tuken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 
o’clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tue ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 

Tue Society or ENGinerrs.—Monday, Feb. 4th, at 7.20 p.m., the state- 
ment of accounts for 1883 will be read. The President for 1883, Mr. Jabez 
Church, will present the premiums awarded for papers read during that 
Sir a The President for 1884, Mr. Arthur Rigg, will deliver his inaugural 
address, 

CuemicaL Sociery.—Thursday, Feb, 7th, at 8 p.m.: “ On the Influence 
of the Temperature of Distillation on the Composition of Coal Gas,” by 
Mr. L. T. Wright. ‘‘ Researches on Secondary and Tertiary Azo-com- 
pounds,” No, IL., by Mr. R. Meldola. 

Society or Arts.—Monday, Feb. 4th, at 8 p.m.: Cantor Lectures. 
“Recent Improvements in Photo-Mechanical Printing Methods,” by 
Mr. Thomas Bolas, F.C.8. Lecture II.: Type blocks from line drawings 
and half tone subjects. Wednesday, Feb. 6th, at 8 p.m.: Ninth ordinary 
meeting. ‘‘ Suggestions on the Kehousing of the Poor, and Reconstruc- 
tion of Central London,” by Mr. Wiiliam Westgarth. Sir Frederick Abel, 
C.B., D.C.L., F.R.8., Chairman of the Council, will preside. 
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ELECTRIC LIGHTING. 

Ar no time within the last three years has the position 
of electric lighting been more unhappy. Company after 
company has failed ; the general public are apathetic ; the 
1 authorities are obstructive, and electricians do little 
to win favour for the light, to conciliate opposition, or to 
establish confidence in themselves. It is fortunate that 
electric lighting possesses so much intrinsic good that it 
can withstand onslaughts which must infallibly slay any 
enterprise which lacks admirable qualifications for ren- 
dering excellent service to the world. The time has come, 
however, when electricians will do well to take stock, so to 
speak, and consider their position with the ultimate pur- 
pose of ameliorating it, and restoring contidence in their 
schemes, It is a noteworthy fact that almost on the 
same day have been made public disastrous statements 
concerning the position of one Company, and a letter 
from Mr. Coupe, of Berechurch Hall, Essex, record- 
ing the results of twelve months’ trial of the electric light. 
For the present we shall concern ourselves only with the 
last-named document. 

Mr. Coupe, having built a new house—Berechurch Hall 
—resolved to light it throughout by electricity. As he is 
some distance from a town, his choice lay between con- 
structing a private gasworks for his own use and putting 
down electric-lighting plant. The estimate for gas plant 
complete was £1333 18s.; for electrical plant £1490 8s. 
This plant consisted of 200 Swan 18-candle lamps, four 
Burgin d os, and one 12-horse semi-portable engine. 
The whole was supplied by Messrs. Crompton and Co., of 
Chelmsford. The estimated annual expense was:—200 
18-candle lamps, each working 1150 hours per annum :— 
Coal, at 20s. per ton, £38 10s. 1d.; engine driver, at 30s. 
per week, £78; renewal of lamps, 153 at 5s. £38 5s.; 
depreciation, 10 per cent. on cost of machinery, £74; ditto, 
5 per cent. on conductors, £4; total, £232 15s. 1d.; or, 
say, one farthing per 18-candle lamp per hour—the real 
figure being farthing. Instead of working the 
lamps at 18-candle power they have been worked at 
20 candles, and the hours have been increased in 
number. Under these conditions the actual cost has been: 
—Coals—small, at 13s, 6d. per ton, mixed with coke at 
18s, per ton—£90; wages, engine driver and lad, £79 14s.; 
renewal of lamps, 300 at 5s., £75 ; oil, cotton waste, &c., 
£20 ; repairs, £5 8s. 1d.; sundry small items and expenses, 
£7 16s. 8d.; depreciation, 10 per cent. on cost of machinery, 
£78; ditto, 5 per cent. on conductors, £4; total, 
£359 18s, 9d.; which is just under a farthing per 20-candle 
— lamp per hour—the exact figure being ‘95 of a 
arthing. 

Thus, then, the electric light has been supplied at the 
rate of, in round numbers, one farthing - hour. Mr. 
Coupe does not give the cost of similar lighting by gas. 
With good 20 candles can be had from 5 cubic feet per 
hour, the value of which, with gas at 4s. 2d. per 1000ft.,is just 
one farthing. As to this will have to be added something 
for maintenance of gas fittings on the one hand, while 
4s. 2d. is a high price on the other, it may be assumed that 
the cost of incandescent lighting is just the same as that 
of gas, on Mr. Coupe’s showing. But there are certain 
matters to be taken into consideration which Mr. Coupe 
has not mentioned. Thus, for example, he has not wanted 
to make a profit; but it is clear that, had a public or 
private company undertaken the work, it must earn a 
aa and it is not too much to say that this profit would 

ve raised the cost of the electric light to about one-fourth 
more than that of Again, there are nolong leadsat Bere- 
church, nor were there preliminary expenses of any kind, so 
that the conditions are the most favourable possible to 
electric lighting, No company can enjoy such con- 
ditions. et there is no reason to think that 


Mr. Coupe’s undertaking has not been perfectly well : 


it is certain electric lighting by incandescence cannot be 
done by public companies at the same cost as gas lighting. 
we mean is, of course, that the consumer cannot 
have the electric light as cheap as Let us sup 
however, that circumstances were altered, and that - 
church Hall waslighted for halfa farthing per hour _ lamp, 
andit will be seen that only littlehasbeen gained. The num- 
ber of individuals who are pre to spend £1333 on 
lighting plant is very limited—indeed the sum represents 
the price of a good suburban villa—and nothing which 
has been done at Berechurch Hall can be taken as a pre- 
cedent in the great work of lighting, shall we say, subur 
London. The story of Berechurch Hall is interesting, and 
that is all. There is only one thing connected with 
it of any real value, namely, that it probably shows the 
minimum cost of electric lighting by incandescent lamps 
under existing arrangements. It is quite evident that 
electric lighting can only be done in large towns by indi- 
viduals or companies, who make the supply of the light a 
special businesss ; but these persons must include in their 
estimates the heavy cost of conductors, and many other 
expenses which were not incurred at all at Berechurch 
Hall ; and as we have said, if this is done it will be seen 
that those who undertake to supply the electric light may 
as well make up their minds at once to say honestly, “ our 
light is dearer than gas but much better.” This is a 
legitimate, honest contention, and will weigh with the 
ublic, 
. If electricians attempt to put their faith in incandescent 
lighting alone they will commit a grave error. While are 
lighting was at a “dead level of flickering uniformity,” to 
quote Mr. Crompton’s words, there was everything to be 
said in favour of the incandescent system. But it is now 
evident that arc lighting can be used to great advantage 
for ordinary indoor work. Many months ago we stated 
our belief that it would be found possible to light even 
dwelling-houses with are lamps, and recent progress in are 
lighting has brought us within a measurable distance of 
this. If our readers doubt this we would refer them to what 
has been done now for some months by Mr. Clarke at Brix- 
ton. The conditions necessary are very simple and easy of 
fulfilment; given a good lamp, good carbons, and an elec- 
tric current of the proper kind, and an absolutely steady 
silent white light can be had with perfect certainty. We 
regard such lighting as that which has been done by Mr. 
Brockie, and is now being done by Mr. Clarke, as being as 
distinct from such lighting as that which may be seen in 
too many of our streets, as incandescent lighting is from a 
flickering gas flame ; and are lighting has this in its favour, 
that it is very much cheaper t incandescent lighting. 
If we take 500 candles as the proper light to be got from 
an arc lamp for indoor work, it will be equivalent to 25 
incandescent lights of 20 candles each, and taking a farthing 
an hour for each of these, we have, say, 6d. an hour; but 
the arc light can be made to pay all expenses and leave a 
good profit at 10s. for thirty hours, or 4d. per hour. The 
cost of the lamp itself in the matter of carbons would be 
less than one halfpenny an hour. That of coal is repre- 
sented in small fractions of a penny. In short, the rent 
paid for the arc lamp is sufficient to defray the extrinsic 
expenses, which are not provided for at all in Mr. Coupe’s 
estimate, and to leave a profit. The cost of are lighting 
is really less than half that of incandescent lighting. 

We have said that electricians have done little to induce 
the public to place confidence in them; and we can only 
qualify the statement so far as to say that there are 
a few exceptions. If we look at the recent history of 
electric lighting in this country, we shall find that it is a 
record of mistakes, for which the public have had to pay. 
One section of the public deserves no pity, for in its feverish 
haste to be rich it goaded the electrician to perform tasks 
beyond his powers; but the result has been bad for electric 
lighting, and the evil of defective education and want of 
experience has not yet been overcome. At this moment 
mistakes of the most serious kind are being made, and will 
have to be paid for ultimately by some one. This is 
especially true of certain so-called electricians to whom a 
dynamo is a dynamo, no matter what it may be. Again, 
we find not only ignorance, but want of forethought and 
of inventive power displayed to an astounding degree in 
the laying of conductors, the wiring of houses, the making 
of connections, and the thousand-and-one things ni 
to render electric lighting competent to meet the wants of 
the general public. Thus, for example, we might cite 
more than one case where no provision has been made in 
a circuit for the putting out of some of the lights at one 
time, some at another time, with, of course, the usual 
result—a great destruction of incandescent lamps. Then 
we find a great deal of make-shift work being done, prin- 
cipally to save expense. In electricity, make-shifts can 
never be made to answer, and the young electrician should 
have this lesson firmly impressed on his memory. 

As to the future of electric lighting, there is no room for 
doubt. It will succeed. The inherent merits of the light 
are so great that it cannot possibly be dispensed with ; and, 
under the most adverse circumstances, it is steadily push- 
ing its way. We hold, as we always have held, that are 
lighting should be regarded as the pioneer of the incan- 
descent system. Shopkeepers value it highly, if for no 
other reason, then because it is an advertising medium ; 
but they must be supplied with a steady light. They will 
forgive almost pr. but flickering. When the are 
light has found its way into a district, the incandescent 
system will follow, unless, indeed, municipal and other 
restrictions stand in the way. Electricans may take heart. 
Bad as their prospects are just now, they can rest assured 
that there is a good time coming for the light which they 
advocate. But fortunes will neither be made nor lost 
ina hurry, and this is the best guarantee that the elec- 
tric light will enjoy public favour and commercial 
prosperity. 

THE COMMITTEE ON THE ROCKET EXPLOSION. 

THE committee of officials appointed to “ee into the 
causes of the explosion of the rockets at the Royal Arsenal 
at Woolwich on September 24th last have sent in their 
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report. General Smyth, R.A., the commandant of the 
garrison, was president ; he was assisted by Sir F. Abel 
and other members. The inquiry was a difficult and 
troublesome matter. It may be known to many of our 
readers that on the coroner’s inquest very little was 
arrived at. The official committee of course dealt with 
the question in a more thorough way, in order to decide on 
the system on which to conduct the work of the 
branch of the Royal Laboratory in which the explosion 
took place, for the future. With regard to the cause, it 
remains, and is likely to remain, impossible to speak 
definitely. It is one of those cases which occasionally come 
up, when every possible hypothesis seems to be so unlikely, 
when we consider each in turn, that it is difficult not to 
feel that it is not the real solution; and yet, since the 
explosion happened, one of those unlikely possibilities 
must have taken place. We term them unlikely possi- 
bilities, because it is easy to suggest means that pro- 
bably would have been thought out of the question were 
it not that we are driven to suppose that one of them 
occurred. For example, it was undoubtedly possible for 
some one to have crept in and maliciously fired a rocket 
with a piece of slow-match ; but happily no one believes 
that this took place. It was possible that a few grains of 
powder got into the iron screw of the tail piece of a rocket 
and were fired by friction, and made a sufficiently strong 
flash to fire the composition of the rocket. True there is 
evidence that the workman before the explosion had 
reported that all the tail pieces were already screwed in; 
but it is possible that he made a mistake, or for some 
cause operated on one afterwards. This gives an idea of 
the sort of explanation that has to be sought—an explana- 
tion that probably those most familiar with the work for 
the last few years have most difficulty in really accepting 
as the solution of the problem. At the same time, it is 
undoubtedly shown that the factory was not in so safe a 
condition as it is possible to have it. General Boxer has 
written tothe 7’mes, explaining in whatadangerouscondition 
he found the department when he took it over thirty years 
ago, and what improvements were then effected. Never- 
theless, the Laboratory has always suffered from want of 
space for the miscellaneous operations on explosive mate- 
rials. Time sanctions such a state of things when no loss 
of life occurs in a long course of years. So it was here 
that the applications frequently made for more buildings 
were not granted, and in the meanwhile there crept in, 
in the shape of percussion fuzes and the like, elements of 
danger which did not exist in old days. A “fuze store” 
of the present day may mean a miscellaneous collection of 
articles representing several forms of liability to cause 
explosion, calling for intelligence coupled with care on 
the part of the men in charge. It was high time that a 
more perfect system of precautions, with the means of exer- 
cising them, should be established. Hence, were it not 
for the loss of the two lives on this occasion, the explosion 
might have been regarded as perhaps beneficial, on the 
score of safety for the future; nor do we think the 
expenditure of the rockets is to be regretted if future 
efficiency is the object in view. Officers have long 
pointed out that a rocket with its head plugged up with 
wood was a rocket that ceased to be injurious when it got 
home among the enemy. Sir William Congreve never 
contemplated anything like this. He filled his rocket- 
heads with powder or carcase composition, and we have 
never been able to trace out the man who is responsible 
for what we may call the “blockhead” arrangement at 
present in existence. Latterly objections were met by the 
statement that gun-cotton would doubtless be employed in 
the heads of future rockets ; but if a war broke out now, 
we have stores of rockets plugged up with wood which 
could not be altered except by a regular manufacturing 
operation. The bombardment of Woolwich on the 24th 
of September ought to call attention to this. It was a 
serious thing to find that hundreds of rockets, fired in the 
same way as on service, did no practical harm to a town. 
The only living being that suffered was, we believe, the 
superintendent’s cow, which had a premature calf. Even 
this result was only produced because the cow was at the 
firing-point. Near the point of arrival she would pro- 
bably not have minded the rockets. 

The future of rockets is still undecided. Doing away 
with war rockets is talked of. This we should regret. We 
should like to see them made more efficient by making 
shell rockets of them. This could not make them more 
dangerous in store, for the shells would be empty. Un- 
doubtedly the Hale war rockets have a certain peculiar 
element of danger in the fact that they fly well without 
sticks. Life-saving rockets, at all events, cannot be 
got rid of. They save many lives annually from ship- 
wreck, and we are glad to say that there is a simple plan 
devised in the Royal Laboratory for preventing the possi- 
bility of these rockets flying about. Some modification of 
the same idea might be applied to war rockets, which though 
apt to be uncertain and dangerous, have their own special 
value. A few years since, for example, we sent to 
Afghanistan some enormous rockets. Requiring no gun to 
fire them, they furnished a means of bringing a much 
more powerful projectile than could by any other device 
be carried into a mountainous country. They never were 
actually employed, and very likely now, after being in 
store for some years in a climate of very variable tempera- 
ture, they would hardly be safe to use; for one of the evils 
of rockets is their liability to dangerous deterioration, the 
composition cracking or separating from the case, which 
would cause a sudden generation of gas sufficient to 
burst the rocket. It is not suprising that rockets have 
earned a bad reputation, so that officers were glad to get 
rid of them when the occasion for their use was over. For 


example, in the Abyssinian war, when Magdala was’ 


taken, we believe the navy fired away the rockets they had 
left on hand at monkeys—a sailor firing a rocket at a 
monkey being probably an example of a boisterous rather 
than a scientific operation of war. Since Congreve’s death 
rockets have been nobody’s child. The fact that Hale was 
working at them probably caused Boxer to leave them 
alone latterly, and Hale’s improvements were made with 
a view to flight, not to destructive power or safety. It is 


in these respects that rockets have failed. We do not 
doubt that Colonel Lyon, with the help of Sir Frederick 
Abel, could produce a rocket which would be of great 
value under certain conditions of service, though it is 
questionable if it is worth while issuing war rockets except 
for immediate service. 

To return finally to the question of safety of manufac- 
ture of explosives, there is little doubt that the recom- 
mendation of General Smyth’s committee will lead to 
Colonel Lyon being given more buildings and the oppor- 
tunity of carrying on the manufacture of explosives in the 
East Laboratory on a more perfect system. 


THE VALVE GEAR OF MARINE ENGINES. 


Tue old-fashioned side lever marine engine had two 
excentrics, two gab levers, and two hand wheels. The 
excentrics were loose on the shaft, in the sense that they 
could make a partial rotation round it until stopped in 
either direction by snugs. When the excentrics were in 
one position the engines went ahead, when in the other they 
went astern. To reverse the engines the gabs in the 
excentric rods were lifted off the gab pins in the valve 
rocking shafts, and the valves were then raised or lowered 
by hand until the crank had made halfa revolution, when 
the crank shaft turning in the excentrics brought the 
snugs in contact with the driven faces on the excentrics. 
The gabs dropped on the pins and the engines were 
reversed, The handling of large engines so fitted was 
slow, but only because the slide valves required much 
power to move them. With the aid of modern appliances 
such as Brown’s hydraulic starting gear, the valves could 
be handled with the greatest ease and rapidity. 

The modern compound engine has five excentrics, three 
links, and a reversing wheel and screw, or a small steam 
or hydraulic engine, according to the size of the machine. 
We would ask our readers is all this really necessary? In 
other words, is it well to use a Stephenson link at sea. 
Heterodox as the statement may seem to be, we have no 
hesitation in asserting that the old-fashioned method of 
reversing was far better than the new ; and we hope that 
many, if not all, our readers can be got to believe this 
before we have done. In the first place, let us ask our- 
selves what is the object served by the link? The answer 
is, that its sole purpose is to enable the engines to be re- 
versed. It must be clearly borne in mind that with com- 
pound engines it is never used as an expansion gear. Com- 
pound engines, as usually made, when of small size, have 
an invariable rate of expansion. Of course this would 
not be the case if the link were used to alter it; but as we 
have said it never is so used, save very rarely and for very 
brief periods, when the engines are slowed down. Nor- 
mally the reduction in speed is effected far more easily by 
the throttle valve. In large engines the fifth excentric 
is employed to drive a special expansion slide; and should 
any alteration be required in the point of cut off it is 
effected by shifting the link of this excentric in 
a way too well known to need particular description. 
Now if it could be shown that nothing objectionable 
was entailed by the use of the link motion, no more need, 
perhaps, be said on the subject. But this cannot be done. 
A link motion for a compound engine is a costly affair 
to begin with, and it very speedily gets out of order; not 
to such an extent to entail any risk, perhaps, but enough 
to spoil diagrams to some extent, and to give trouble 
to engineers. The die, or its equivalent, although brought 
right under the end of the valve spindle, is played upon by 
the link, and is not easily kept tight in the link. We have 
three distinct places to deal with, all liable to wear and 
become loose, viz., the joint between the excentric rod and 
the link; the die, which readily becomes loose in the link; 
and the joint between the die and the valve rod. If the link 
motion were dispensed with, then there might be but one 
joint, that between the valve rod and the excentric, to wear 
or to be attended to. There would be little or no lost motion 
between the valve and the excentric. There would be less 
noise, less lubrication, and less risk. The links have to be 
held in place by rocking shaft arms and a screw. Now, it 
is practically impossible to prevent shake in these things. 
The oblique action of the link on the die tends forcibly 
to shift the link or to bend the valve stem, and very 
heavy parts only can impart anything like the 
proper amount of rigidity. If the strain were 
always in one direction, it would be easy to deal with; 
but it is not. Even with piston valves, the weight of 
the link motion in large engines must be estimated by 
tons. The fittings must be of the best possible kind, 
and, as we have said, the cost is very heavy. Two of the 
five excentrics are of no more use on a voyage than a fifth 
wheel would be to a coach. It is not remarkable that 
some engineers begin to think that they can get on better 
without the link than with it, and Joy’s and Marshall’s 
valve gear grows in favour. But it is questionable 
whether anything more is wanted than such a modification 
of the old shifting excentric as will permit the engines to 
be handled rapidly; and this presents not the slightest 
difficulty. The unlocking of the excentric rod and the 
shifting of the valves, and the dropping in of the gab 
again, can all be done by extremely simple steam or hydraulic 
machinery, in no way more complex or costly than that 
now in use for working the link motion. Nothing 
more is needed than a modification of the hand-gear 
still employed extensively to reverse large oscillating 
marine engines. It may be asked how the link motion 
ever found its way on board ship. The answer is that it 
was copied from the locomotive, and used in the first 
instance, not only for reversing, but as expansion gear. 
The first screw engines fitted with it were, of course, non- 
compound ; but pressures had been creeping up for years, 
and as much as 35 lb. was carried with injection condensers, 
It was found that such steam could be expanded moderately 
with considerable economy, and the link motion supplied 
just what was wanted; but with the advent of the com- 
pound engine the conditions changed. As we have often 
pointed out, one of the great points in favour of the com- 

und engine is that it requires no special expansion gear ; 

ut people had got into the habit of making, selling, and 
buying marine engines with link motions, They have 


gone on to the present moment doing this, and if asked 
why? they wae robably be unable to give any reasons 
more satisfactory than a few founded on precedent. 

We have heard it contended that the shifting excentric 
cannot be used, because at the high speeds attained by 
screw engines, there would be risk of backlash, the 
excentric tending to run faster than the shaft now and 
then. This objection has no sound basis. One more to the 
point is that the weight of a large slide valve might cause 
the excentric to run away, so to speak, during the 
down stroke of the valve, but nothing is easier than to 
counterbalance the excentric and valve if necessary, and 
the weight of the latter is always provided for in large 
engines by balance pistons. So far as we can see, there is 
next to nothing to be said in favour of the retention of 
the link motion. To the locomotive it is admirably 
adapted, because it is used as an expansion gear. There is 
little or nothing in common indeed between the use of the 
link at sea and on land; and it is to be regretted that this 
fact is overlooked. As an expansion and reversing gear 
combined, Stephenson’slinkis an elegant device ; asa revers- 
ing gear alone it is a costly and clumsy expedient. Indeed, 
if it be impossible for marine engineers to persuade them- 
selves that one excentric is enough for one cylinder it 
would be better to resort to the use of the old loco- 
motive gab gear, in use before the link was invented. 
With it the excentric out of use during a voyage could at 
least do no harm, and a far more direct action of the valve 
would be attained than is possible with the link. We 
cannot conclude this article without alluding to the very 
elegant devices used by many builders of launch engines 
for reversing without a link, by causing a single excentric 
to revolve on the crank shaft. Nothing of this kind that 
we have seen is applicable to heavy marine engines, for it 
would not do to risk cutting into the shaft in any way; and 
to cut into it would be indispensable. There is, however, 
a modification of the link motion practically useless as an 
expansion gear, which is worked with a single excentric, 
and is free from most of the defects, though not all, of the 
link motion. We refer to the open fixed link, with which 
no doubt many of our readers are more or less well 
acquainted, and which appears to deserve a trial at all 
events at sea, 


PLATE PRODUCTION IN THE NORTH. 


THE extent of the production of iron plates by the associated 
makers in the North of England for the past year is now ascer- 
tainable. In the first half of the year there were sold 216,000 
tons of plates, and in the last half of the year the sale was to 
the amount of 220,000 tons, so that it would seem that the 
extent of the production has been fully kept up. This is 
slightly less than in the year 1882, but with that exception, the 
total is the largest that has ever been attained in the North of 
England; and it is somewhat singular that there was 
in the last two months of the year a production that has ex- 
ceeded that of the preceding two months, despite the fall in the 
price in that period. Comparing the plate trade of the North now 
with that of the past, it is evident that there has been an enormous 
increase in the extent of the production, although at the present 
time there are plate mills closed at Bishop Auckland, Stockton, 
and other parts of the north-east of England. In the briskness 
of the year 1874, the average production of iron plates by the 
associated firms was 14,000 tons monthly ; in 1877 it had risen 
to 18,000 tons ; in the dulness of 1879, it fell to about 16,000 
tons monthly ; and since then it has risen remarkably—to 
30,000 tons monthly in 1880, to 41,000 tons in 1882, and to the 
quantity stated for the past year ; and though there are two 
dangers before the trade—that of the dulness in the ship- 
building industry and the possible substitution of steel for iron 
—yet it is evident that there is a very large production of iron 
plates still ; and it is not likely to be so speedily affected as some 
believe. A number of steamers have been laid idle in the Tyne 
and the Wear, and though this state of things has only been 
known for a month or so, there is already a relief felt by the 
freight market, and the outward freights have appreciably risen, 
whilst that relief is passing to and is likely to be felt by the 
homeward freight markets. Should this be case the shipping 
world will speedily right itself, and there will be a recovery of 
the demand for plates, if not quite to the full extent that has 
been known during the past three years. It remains to be seen 
how far the competition of steel may interfere with the iron 
plate trade ; but up to the present the iron plate fairly holds its 
own in the North, though not on the Clyde. For some time to 
come it is likely that this class of plates will be preferred in the 
northern shipbuilding yards ; and though the quantity of plates 
may show some diminution in the current year from the high 
figures of the past, yet on the whole there is the probability for 
a demand that will give continued animation to some of the 
plate mills, though the prices will be lower than they have been 
in the recent past. 
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Amone the many matters where it may fairly be said that 

England does not occupy the first place in the civilised 

world, is the publication of pocket or handbooks for special 

professions, ‘The great refresher of the English memory 
on matters of engineering is perhaps “ Molesworth.” This, 
though extremely neat and portable, and for this reason 

rhaps best adapted to the pocket, is very deficient in 
information compared with similar compilations on the 

Continent. For instance, the so-called “ Engineers’ Pocket- 

book ” of the Society “ Hiitte,” though one is not likely to 

have a pocket big enough to put it in, forms an office com- 
ion of much greater communicative capabilities than 

Scchesweeth. The truth is that there is too much know- 

ledge required in general —— to admit of the use- 

ful data, constants, and formule of all branches being con- 
densed into a com volume. Hence our continental 
neighbours are much in the habit of bringing out special 
handbooks for the different circumstances of professional 
life, generally in the form of an almanack of the year with 
additions, like a condensed Whittaker. Such a work is 
this Austrian “ Almanac for the Imperial and Royal Navy,” 
now in its fourth year. The book contains statistics which 
may interest a much larger class than naval officers alone, 
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The almanac proper, which is preceded by notices of 
eclipses, feasts, and fast days, gives the times of rising and 
setting of the sun and moon, and the morning and evening 
high tides at Pola for every day of the year. Foot notes 

ive the moon’s phases and times of perigee and apogee. 
hen follows a table for fixing the times of sunrise and sun- 
set from the latitude and the sun’s declination, and a table 
of the sun’s declination and the equation of time at Green- 
wich mean noon, Notices of the reigning family, post and 
stamp tariffs, a table of the coinage of different nations, and 
a notice of the drawing of national lotteries for the year— 
of which there are forty-six—complete the preliminary 


Pthe rest of the book is divided into five parts. The first 
consists of tables of weights and measures of different 
countries and their reductions, to which are added a few 
useful items, such as thermal units, new English standard 
wire gauge, &e. The second part gives statistics of dimen- 
sions and loading of the different classes of naval artillery 
of all nations. The third has two sections, the first of 
which gives all data which refer to the construction and 
armament of all war-ships of all nations, which are capable 
of being put in a tabular form ; and for wnarmoured shi 
some characteristic details as far as space allows, The 
second section gives in a condensed form such further cha- 
yacteristic details for armoured and protected ships, The 
fourth part, which only applies to the Austro-Hungarian 
empire, contains the pay of officers and men, rules of the 
service, entrance conditions, pensions, &c., ending with a 
table showing the crews required by different classes of 
vessel in commission, ‘The fifth part is the navy list of the 
empire. 

he work professes to be complete up to November last, 
but we should be pleased to see a shorter list of errata, and 
to be assured of there being no more which are not cor- 
rected. In our rather cursory study of the book we noticed 
two errors not in the list of corrections. One is the 
printer’s error of putting at 26 metres, instead of 2°6, the 
draught of a projected Uruguayan gunboat—p. 183 ; and 
the other is in the value of 4:05 Reichs mark, or nearly 
4s., for the Brazilian milreis. It is a long time since the 
milreis even pretended to havethisvalue. Itsprofessed value 
is now 2°34 marks, or about 2°29s.; but, like the rupee, 
its actual value has descended to somewhere about 1°8s. 

The effort to condense the book as much as possible has 
led to rather an extensive list of abbreviations, and the 
attachment of different signification to different types of 
print, which make the details somewhat puzzling on first 
examining the book ; but this inconvenience would doubt- 
less vanish speedily before constant use. 

There are a few blank leaves for notes at the end, which 
might possibly have been more useful if they had been of 
finely-ruled section-paper, as in the German “ Ingenieur 
Kalender ;” and we are pleased to say there are only about 
half a dozen leaves of advertisements. If a book repre- 
senting the labour that must have been spent on this will 
pay its way with so little advertisement padding, can- 
not some of our London diaries and almanacs afford to 
dispense with their sometimes 30 per cent. of useless bulk 
due to this cause ? 


The Tabor Indicator, By Grorce H. Barrus. The Ashcroft 
Manufacturing Company, New York. 1884. 

Tuis is a species of pocket book of seventy-five pages, 
which, Mr. Barrus tells us in his preface, has been “ pre- 
pared at the solicitation of the Ashcroft Manufacturing 
Company, makers of the Tabor indicator.” It is not 
“designed as an advertisement of the instrument, but as a 
book of reference and instruction for purchasers and others 
interested in the subject.” Mr. Barrus has produced a 
very useful little work, and we have no hesitation in recom- 
mending it to those who want a hand-book of the indicator. 
We may add that we do not know where it can be bought 
in this country, but we suppose that it can be obtained 
through any scientific bookseller. 

So much premised, we may proceed to consider the 
work more in detail. It is divided into eleven chapters, 
headed respectively :—Introduction—Description of the 
Tabor Indicator—The Management and Care of the 
Tabor Indicator—The Essential Features of the Indicator 
Diagram—The Uses to which the Steam Engine Indicator 
may be Applied—The Use of the Indicator on Locomo- 
tives—The Method of Indicating a Steam Engine—The 
Method of Computing the Horse-power of an Engine from 
the Diagram Indicator—The Method of Computing the 
Amount of Steam Accounted for by the Indicator—The 
Method of Constructing the Hyperbolic Curve--Com- 
parison between the Performance of the Tabor Indicator 
and that of the Thompson and Richards Indicators. The 
little work concludes with a few useful tables. 

It is now thoroughly understood that the difference be- 
tween a bad and good indicator is principallya matter of the 
weight of the moving parts. The hghter these are the 
better will be the indicator. With slow running engines 
a fairly good card may be got with almost any kind of 
instrument, but at moderate or high speeds the momentum 
of the moving parts is quite sufficient to distort the curves 
and give all manner of waved lines. In the Tabor indi- 
cator the ordinary parallel motion is dispensed with. There 
is a considerable saving of weight, and some other good 
points; but we strongly suspect that the price of the instru- 
ment is too great to permit it to find favour in this 
country. It is somewhat remarkable that no English 
maker has, so far as we know, used aluminium, the 
lightest of all metals, in the construction of indicators. 
Perhaps some one will try it now that we have 
suggested it. In the last chapter of the book before us 
Mr. Barrus has given a series of examples of diagrams 
taken with the Tabor and rival instruments. These last are 
abnormally bad. One taken at 300 revolutions with a 
Thompson indicator and a “ 40” spring is like nothing in 
the shape of a diagram we ever saw. Another by the 
Tabor indicator under the same conditions is legible, and 
would give an approximate idea of the power exerted. 
The Richards indicator in its original form is well known 
to be quite unsuitable for high speeds, but it does excellent 
work when modified ; and Mr, Sones has evidently used 


one of the old type, which is not perhaps quite fair. How- 
ever, the Tabor indicator seems to be pis to give very 
good diagrams, and we do not wish to draw invidious 
comparisons. Mr. Barrus refers to Coffin’s averaging 
instrument for calculating diagrams, so little known in this 
country that we propose to illustrate it in an eayly impres- 
sion. It is an extremely simple moditication of the plani- 
meter ; with it we are told that fifty diagrams per hour can 
be calculated. 

Our author does not, we think, attach sufficient import- 
ance to accuracy in indicator rigging; some of the devices 
which he illustrates for reducing and leading motion being 
more ingenious than commendable, 

In the fifth chapter is given a table of feed-water con- 
sumption for steam engines. Concerning this, our author 
says in his preface: “The table of engine performance, given 
in Chap. V., is offered in the hope of drawing attention to 
the value of feed-water tests of engines as op’ to 
simple indicator tests. It is given with some reluctance, 
however, owing to the scarcity of data on the subject of 
cylinder condensation. The allowances for this source of 
waste are assumed, but they correspond with those found 
in the author’s practice, and are therefore believed to be 
not far from correct.” The tigures given are very sugges- 
tive. Thus we find that a non-condensing engine working 
with 40 1b. steam, cut off at one-tifth of the stroke, requires 
38 1b, of steam per horse per hour; with 1001b. pressure, 
22°251b. suffice. Of course the principal cause of thedifference 
is that the net work is much larger in the latter case than the 
former, the average pressure being much greater in pro- 

rtion to that of the atmosphere. The best result given 
in the table is 17 1b. of steam per horse per hour with a 
condensing engine expanding 100 Ib. steanr tenfold, 


ON THE CONDENSATION OF GASES. 


A paper detailing results has appeared in the Anzeiger 
der Wiener Akademie der Wissenschaften and the Comptes 
Rendus, xcvi., 1140. It treats of the facts arrived at by 8. 
von Wroblewski and K, Olszewski. They say that the results, 
which Cailletet and R. Pictet obtained in their valuable work 
“ On the Liquefaction of the Gases,” lead us to hope that the 
time is not far distant when we shall be able to as easily examine 
liquid oxygen in a glass tube as it is at present to look at a tube 
filled with carbonic acid in the liquid state. The one condition 
which must of necessity be arrived at is a sufficiently low tem- 
perature. In a paper published by Cailletet a year ago he 
directs attention to fluid ethylene as a means of reaching an 
exceedingly low temperature. This gas, in a fluid state, boils 
under the atmospheric pressure at — 105 deg., as measured by a 
thermometer of carbon disulphide. Cailletet himself com- 
pressed oxygen in a very narrow tube, and cooled it down to 
~— 105 deg. in this fluid. In the moment of expansion he saw a 
tumultuous ebullition ; it boiled during an appreciable time, 
and resembled the projection of a liquid in the cooled part of 
the tube. This ebullition was formed at a certain distance from 
the bottom of the tube. “I was not able to recognise,” he 
goes on, “ whether the liquid pre-existed or whether it formed 
at the moment, because I was not able to see the separation of 
the liquid and the gas.” 8. von Wroblewski has recently con- 
structed a new apparatus for higher pressures, in which con- 
siderably large quantities of gas can be subjected to a pressure 
of 200 atmospheres, and with this apparatus it is proposed to 
study the temperatures at the moment of expansion. The 
experiments soon led them to the discovery of a temperature at 
which carbon disulphide and alcohol became solid, and oxygen is 
rendered completely liquid with the greatest ease. This tem- 
perature is reached by letting liquid ethylene boil in a vacuum, 
The boiling point depends, of course, in such a case on the good- 
ness of the vacuum of the pump. By the vacuum which, up to 
the present, it has been found possible for us to attain, the tem- 
perature falls to—136deg. This low point—in fact, all the tem- 
peratures which we place on record—are measured with the 
hydrogen thermometer. The critical temperature of oxygen is 
lower than that at which the liquefied ethylene boils under the 
pressure of one atmosphere. The latter is not — 105 deg., as at 
first it was assumed to be, but lies between —102 deg. and 
— 103 deg., as is shown by our thermometric observation. From a 
number of determinations which we have made we quote the 
following, which will serve to show where the point lies :— 


Fr in atmosph 
Temperature. under which the oxygen 
begins to liquefy. 


Liquid oxygen is colourless and as transparent as fluid carbonic 
acid; it is very mobile and exhibits a very beautiful meniscus. 
Carbon disulphide freezes at about — 116 deg., and again becomes 
liquid at about —-110 deg. Absolute alcohol at about — 129 deg. 
is thick and viscous like oil, and at about — 130°5 deg. solidifies 
to a firm mass, The more accurate numbers will be given in 
another paper. In the same way as referred to above the 
author endeavoured to liquefy nitrogen and carbonic oxide. 
The liquefaction of these two gases is brought about with more 
considerable difficulty than in the case of oxygen, and under 
such similar conditions that at the moment it is difficult to say 
which of the two gases is the easier, At a temperature of 
about — 136 deg., and under the pressure of about 150 atmo- 
spheres, neither nitrogen or carbonic oxide appears to liquefy. 
The glass tube with the gases appears to be quite transparent, 
and no traces of liquid can be observed. If the gas is suddenly 
freed from the pressure, there is remarked in the tube containing 
the nitrogen a powerful boiling-up of the liquid, which is best 
compared with the boiling of liquefied carbonic acid in a 
Natterer’s tube when it is placed in hot water. In the case of 
carbonic oxide the boiling does not take place inso strong a 
degree. If, however, the expansion be not allowed to take place 
so suddenly, and it be allowed to sink to 50 atmospheres, both the 
liquefied gases, nitrogen and carbonic oxide, evaporate com- 
pletely, the liquids show a perfect meniscus, and rapidly evapo- 
rate. The two gases can only be retained for a few seconds in 
the form of liquid in the static condition. To retain them 
longer in that state a somewhat lower temperature must be 
reached than we have at present succeeded in attaining. Nitro- 
gen and carbonic oxide in the condition of liquids are, both of 
them, colourless and transparent. 


FOREIGN NOTES. 
THE eight torpedo boats of the Flink class, built for the 
German Government at Bremen, have been unable to realise a 
higher speed than 16 knots per hour, which is considered by the 


Admiralty as quite inadequate for vessels of their type. A boat 


has therefore been procured from a London firm, and from this 
model nineteen vessels are at present being built at Bremen and 
Stettin, which, it is hoped, will be equal in speed to the original. 
Competent judges, however, maintain that the system pursued 
by the Berlin Admiralty of entrusting this class of work to 
general shipbuilders is a false one, as it is by no means an 
unusual occurrence to see an ironclad and a torpedo boat build- 
ing side by side in the same yard, and by the same workmen. 
It does not pay the shipbuilders to employ permanently a staff 
of engineers and workmen for the sole purpose of constructing 
such boats, as foreign Governments prefer to place their orders 
with English firms, who have made this class of work a 
specialty. The natural consequence of this is that the 
Germans are unable to keep pace with the times, and 
are compelled to copy English models when, by dint 
of underbidding their foreign competitors, they have suc- 
ceeded in securing an order, Now experience has taught, and 
Russia, for instance, has found it out to her cost, that such 
imitation torpedo boats, be they ever so conscientiously (?) 
copied, do not nearly approach their prototypes either as 

speed or quality of hull and engines. That this is especially the 
case when the hands employed in their construction are entirely 
unused to their work is not surprising, neither is the fact that 
their builders are often subjected to heavy fines for improper 
execution of contract. A few years back a great stimulus was 
given to the German torpedo boat trade owing to the circum- 
stance that Russia suddenly required a large number of these 
craft in view of an impending rupture with Great Britain on the 
Eastern question. The boats were urgently needed, and as 
English builders were naturally excluded, a greater portion 
of the contract was placed with German firms. The 
work that was then turned out baffles all description. 
Many of the boats were shaken almost to pieces when 
they reached their destination, and the remainder are now 
for sale at almost any price. The Russian Admiralty are now 
procuring their boats in England. German shipbuilders assert 
that the conditions laid down by the German Admiralty in their 
torpedo boat contracts are such as would not be accepted by 
English builders, but this can hardly be recognised as a well 
grounded excuse for supplying doubtful work. On the contrary, 
it is only another example of the damage done to legitimate 
trade in Germany by the prevailing custom of giving contracts 
to the lowest bidders, regardless of their ability to meet their 
obligations. A case occurred not long ago which will serve to 
show to what a disastrous extent this system is sometimes 
carried, The case was briefly this:—Two gun vessels were 
required for the German Navy, and the private shipbuilders 
were called upon to tender for the same, according to specifica- 
tion and plans. The result was that three firms quoted prices 
which varied but slightly from each other, whilst a fourth firm 
offered to supply the vessels at a cost which was 50 per 
cent. lower than that of the next lowest bidder. Not- 
withstanding the circumstance that it was immediately 
perceived at the Admiralty that such a price was simply 
insufficient to cover the bare cost of building the vessels, 
the contract was concluded with the firm in question. As the 
work progressed the builders realised the fact that they were 
incurring a heavy loss, and petitioned Government either to 
release them from their contract or to add considerably to the 
price agreed upon, which was subsequently done to the extent 
of 25 per cent. on the original sum. Of what nature work 
delivered under such circumstances must necessarily be is too 
apparent to need further comment. At the present moment 
the German Navy includes thirty-five torpedo boats, of which 
nineteen are building and four are of English construction. It 
is reported that the sum of 3,800,000 marks will be applied for 
during the coming session of the “Reichstag” for increasing the 
torpedo boat fleet, and that the Budget for 1885-86 will provide 
for twenty further vessels of this class. 

It is rumoured that a first-class torpedo-boat, built for the 
Russian Government for experimental purposes by a French 
firm, has given so little satisfaction that the boat has been 
returned to her builders. 

The Governor of Canton has sent an emissary, Mandarin 
Fock, to Europe for the purpose of contracting for the construc- 
tion of several steel corvettes for the Canton division of the 
Chinese Navy. The Japanese and Portuguese Governments are 
likewise in the market as purchasers of ships-of-war, including 
an ironclad vessel. A small cruiser for the Government is at 
present building at Trieste. 


In the neighbourhood of the Puerto de Toledo, Madrid, the 
manufacture of artificial whalebone, from the horns of black cattle 
and buffaloes, has been started. It is said that the factory is pro- 
vided with all modern improvements, and that its products are 
already competing successfully with similar articles which are 
imported from abroad. 

THE TIN-PLATE TRADE.—Messrs. Arthur Bird and Co., of 
Leadenhall-street, state that the course of the tin-plate trade 
during 1883 has been singularly uneventful, and it may be recorded 
with satisfaction that the year has been free from those market 
fluctuations and crises which have always occasioned so much 
mischief. Compared with previous years the margins between 
raw material and the prices obtained for the finished plate have 
been such as to leave a profit, though maybe a small one, to the 
manufacturer ; and in spite of a continually drooping market, our 
exports again compare most favourably with former periods, and 
show conclusively an ever steadily increasing trade. The year 
commenced with a favourable prospect, as the production was 
considerably reduced through the suspension of several large 
concerns ; and although prices generally have fallen, in sympathy 
with the weakness of pig iron and tin, the expansion of the trade 
has been such as to cause the consumption at the present time to 
appear ahead of the production. A careful analysis of the position 
tends to show, as we say, that the exports and home consumption 
combined are in excess of the present output, and this being so, 
either the make will have to be increased 
or the consumer will have to prepare for higher prices. In taking 
the present rate of production, we must not omit to state that the 
total stocks in Liverpool, London, and at Welsh ports, which stood 
at the commencement of the year at about 400,000 boxes, are now 
not more than 200,000 boxes, showing that during the last twelve 
months we have trenched upon our reserves to the extent of one 
half. Reliable figures are almost impossible to obtain, but we 
think the following may be taken as a fairly correct estimate. 
Number of works in existence 101, representing 384 mills ; less 
mills standing idle, 63; less mills altogether stopped, 18 ; number 
of mills at present in operation, 303. Taking the average make per 
mill as 224 tons per week, this gives an annual production of 
6,812,500 cwt.; exportsas per Government returns, 5,387,340 cwt. ; 
estimated home consumption of tin and black plate, 1,500,000 cwt. ; 
total, 6,887,340 cwt.; excess of consumption over production, 
74,840 cwt., which excess is about represented by the reduction in 
stocks. The returns of the last twenty-one years show the growth 
of our export trade, and an analysis of more detailed figures, 

rivately compiled, show that during the past year the following 
en increased their demands upon us, viz., America, Canada, the 
whole of the Continent—with the éxception of France and 
Switzerland—India and China, while the uirements of the 
following seem rather to have fallen off—Australia, South America, 
West Indies, the Cape, and African markets, 


uring the current year, 
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BOILER PLATE BENDING MACHINE 
MESSRS, RUSHWORTH AND 00., ENGINEERS, SOWERBY BRIDGE. 


THE accompanying illustration represents a neat arrangement 
for bending boiler plates, which explains itself. It will be seen 
that one of the housings is movable, so that the bent plate can be 
removed with ease by shifting it off the rolls endwise. 


CORRUGATED DISC PULLEYS. 
THE accompanying engravings illustrate a novel form of light 
but very strong pulley now being made by Messrs. J. and E. 
Hall, of Dartford. It will be seen that the body of the wheel is 


Fig. | 


corrugated. This is not made, as will be at first thought, from a 
disc of sheet metal by stamping, but from an ordinary sheet of 
iron or steel, corrugated as shown at Fig. 1, and then bent 
Fig. 2 


roundasalso shown at Figs. land 2,ormore correctly, the 
tions are opened at one side and closed on the other in proportion 
to the diameter of the pulley. The centre part is cast into a 


boss, and the rim of the ‘pulley is a hoop iron rin bearing 
upon and fastened to ears turned over out of the material of 
Fig. 4 


the disc. The complete pulley is shown in Fig. 2, and it is 
proposed to make use of the invention in application to railway 


wheels as shown at Figs. 4and5. As, however, the wheel will be 
very rigid, itis questionable whether the resilience, which should be 
a property of railway wheels, would not be wholly absent in this. 
As a pulley the design affords the advantages of rigidity with 
lightness, and the rim is supported throughout the whole 
circumference. 


SHIPS’ LATHE. 


A FEW months ago the Admiralty decided that it would be 
advisable to fit ironclad ships with lathes of a somewhat peculiar 
type. These lathes have been supplied by the Britannia Manu- 
facturing Company, Colchester. The speciality about the lathes 
is that, although they are driven by treadle, they are so geared 
that comparatively heavy work may be done on them, of course 
at aslow speed. They are treble-geared, and will take a 24in. 


i 


ai 
— Al = 
= 
i we = 


pump cover, &c. A half inch cut can be taken off a 3in. shaft. The 
centres are 6in., and the gaps 7}in. wide and 6}in. deep, The 
beds are 4ft. 6in. long. The steel leading screw is lin. in 
diameter by }in. pitch. 

We have had one of these lathes taken apart, and examined it 
in every detail. This was not a specimen lathe, but one ready to 
send away. We found it to be in every respect an exceedingly sub- 
stantial, well-finished tool, quite fit to be worked by steam power 
if necessary. The surfaces are large and well fitted. For country 
shops, where heavy turning has to be done now and then and 
steam power is not available, and for amateurs this lathe is well 
adapted. It would be by no means out of place in large steamers, 
and would enable the ships’ engineers to do much that has now 
to be done on shore. 


SELF-STARTING GAS ENGINE. 


Onz of the greatest objections which have hitherto done much 
to prevent the use of gas engines is the difficulty of starting. 
In all engines hitherto in use it has been necessary to obtain the 
first ignition by pulling round the fly-wheel. Where only small 
power engines were used it was not found to be a serious incon- 
venience except by those who personally did the fly-wheel 
turning. Now, however, that engines are in use giving out 20 
to 50-horse, the difficulty which attends starting not only makes 
itself felt in the muscles of the turner but in the pocket of the 
owner 

Whatever be the care exercised in construction, the friction of 
the moving parts in large engines is with difficulty reduced to 
sufficiently small limits to make it a pastime to work gas engines 


.| by hand. Many attempts have been made to make them self- 


starting, or rather to start by opening a valve, but none of them 
have been successful. In the Clerk gas engine the problem has 
been successfully solved. 

Whilst the engine is running it is made to compress to about 
70\b. per square inch pressure, inflammable mixture in a 


wrought iron welded reservoir, and this compressed mixture is 
utilised to start the engine when required, only three minutes 
being required to charge the reservoir completely, which is of 
sufficient size to start the engine several times consecutively. 
The compressed mixture is admitted at the back of the displacer 
eylinder piston when its crank is at about one-fourth stroke 
This starts the engine, while the charge at the return stroke 
enters the power cylinder as usual. The attendant can then 
admit compressed mixture throughout another stroke of the 
displacer piston if necessary. The arrangement is very simple, 
and the compression of the mixture into the vessel is effected 
by the displacer piston into the port between which and the 
power cylinder is placed a flap valve. When this is closed the 
compressed charge goes into the receiver under pressure insteac 
of the power cylinder at very low pressure, the work being done 
a few strokes at a time by fiy-wheel stored energy, as in those 


strokes during which the mixture is sent into the receiver the 
power cylinder is deprived of it. 

Mr. Clerk has recently protected this by patent, including 
modifications suitable for other gas engines than the Clerk. We 
recently saw an engine fitted in this way, and being accustomed to 
seeing gas engines started by hand and kept going this way until 
the engine started itself, it seemed somewhat astonishing to see a 
powerful gas engine move at once by a slight touch of the hand on 
asmall lever. It is one step nearer to that perfection which the 
gas engine is supposed to promise. This method has now been 
thoroughly tested in daily work, a considerable number of 
engines being in operation in London and Glasgow. The Edison 
Electric Light Company’s offices, West George-street, Glasgow, 
have had it in continued use for some months, 

It is the first use of a self-acting method practically intro- 
duced to the public. It is daily in use, and exhibited at Messrs. 
Sterne and Co.’s City show-rooms, Cannon-street, where the 
engines are fitted with this improvement and driving two Edison 
machines, 


ELECTRICAL ENGINEERING.—The fourth of a course of lectures on 
“ Electrical Engineering,” by Mr. J. C. Fell, was delivered on the 
evening of January 28th, in the reading-room of the Society of 
Engineers, Victoria-street, Westminster, Mr. Jabez Church, past- 
president, in the chair. The lecturer again resumed the description 
of the principles on which the generation of currents is obtained 
from dynamo-electrical machines, giving large scale illustrations of 
the various methods in which the armature coils may be wound. 
He then explained in comparative detail the distinctive charac- 
teristics of ‘the best known dynamo machines, such as the Gramme, 
the Siemens, and the Edison machines which were illustrated. 
Mr. Fell then proceeded with definitions of the laws of circuit 
resistances directly proportional to length and to sectional area of 
conductor, and gave some interesti imap vara of electric arc 
lamps, rey halk 08 early as 1846, e defects in these lamps 
for practical lighting purposes were pointed out, and the steps of 
invention effecting mechanical improvement thus explained. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

TuEannual general meeting of the Institution of Mechanical 
Engineers took place on Thursday and Friday evenings of 
last week as announced. The first proceedings of the 
meeting on Thursday related to affairs of the Institution, 
including a proposition with respect to the management 
of its business by the secretary, and a proposed change 
with respect to the staff of the Institute generally, under 
which the office of assistant-secretary was to be abolished, 
and an honorarium of £1000 given to the present assistant. 

changes were announced in our impression 


These pro} 
for the 9th of November last, In the meantime an agita- | add 


tion against them had been raised by a few members, the 
objection being nominally that the secretary was to be 
allowed to practice as an engineer or as he chose, the free 
use of the rooms of the Institution being granted him. 
This and the suggested change with respect to the statf 
caused certain members to take up the matter as a’ per- 
sonal question as between the secretary as an engineer ; the 
secretary in office; themselves as engineers, and the 
assistant-secretary as an old servant. ‘lhe result of this 
was a discussion, or something which will probably have 
to be recorded as such, which was not quite creditable to 
the Institution. 

It had been rumoured that the Council proposed an 

ment by which the whole affairs of the Institution 
would be “farmed out” to the secretary. What it really 
was proposed to do was explained by the then president, 
Mr. Westmacott, in a speech, the quiet tone of which 
ought to have been an example to those who followed. 
The result of this evening’s meeting was that the matter 
was adjourned ata late hour; the only business transacted 
being the reading of the report and the installation of the 
new president, Mr. Bell. 

On Friday evening, Mr. Cochrane in the chair, the pro- 
ceedings commenced with a very temperate and dignified 
speech by Mr. Walter R. Browne, in which he announced 
that he no longer held the office of secretary, but addressed 
the Institution asa member. The resignation which he 
handed in to the Council some months since, but which 
had not been accepted, he now acted upon; and in 
view of the turn the discussion of the management of 
the Institution had taken, explained that it would 
be much simplified if the personal element imported into 
the matter were removed. Mr. Browne’s remarks were very 
warmly received by most of those present. The proposed 
alteration of the bye-law No. 21, of which we gave notice last 
week, was then again read, and, with the proposed amend- 
ment of bye-law No. 20, was The minutes of the 
meeting of November last and of Thursday evening were 
then read and signed, and the discussion was resumed on 
Mr. Beauchamp Towers’ report to the Research Committee 
on “Experiments on Friction.” This report was read at 
the November meeting, and as the figures obtained are of 
interest, we shall give the report in another issue. The 
discussion on Friday evening added nothing to that which 
had been previously taken, and of which we gave an 
account in our impression for the 9th November last. 

The paper “On the Physical Conditions of Iron and 
Steel,” by Professor D, E. Hughes, was then read by Mr. 
Browne, who will give the n attention to the 
business of the Institute until the appointment of another 
secretary has been determined upon. The commencement 
of this paper will be found at page 90. 

Professor Hughes then explained at some length the 
magnetic balance and its applications by engineers. Like 
most of Professor Hughes’ papers, it is characterised by 
novelty and by masterly simplicity in the treatment of a 
recondite subject. It will be remembered that in January 
last year Professor Hughes read a remarkable paper “On 
the Molecular Rigidity of Tempered Steel,” in which he 
described experiments of an entirely novel character, by 
which he was able to show that the molecules of soft iron 
are as free to move as any molecular theory could require; 
but that the molecules of hardened steel are as undoubtedly 
rigid in their fixedness. It did not lead directly to an 
answer to the question, What is the cause of hardening in 
steel? but it enabled us to see what took place when a 
piece of steel was hardened. It proved a very remarkable 
molecular effect, but the cause is not yet clear. He showed 
that the magnetic capacity of iron depended upon its 
purity, and that any alloy of iron in which the 
component, other than iron, caused hardness or con- 
ferred upon it the capacity of receiving temper affected 
its magnetic properties. The wee ern proper- 
ties of iron and steel varied with the magnetic properties 
in such a way as to indicate that the hardened steel was an 
alloy containing a larger quantity of fixed carbon than when 
soft, and, so far, to give support to a view long since pro- 
pounded, but proved for the first time that molecular 
rigidity was, if not the cause of hardness of tempered steel, 
an accompaniment of the process of hardening which looked 
very much like the cause. The ees of which we publish 
a pores at page 90 gives some of the results of the extension 
of this field of research, and describes an instrument, the 
magnetic balance, which promises to enforce steel 
manufacturers and metallurgists generally to turn more 
attention to the ever-increasing field for the application 
of electrical studies. By means of this instrument Prof. 
Hughes shows that there is a relation between capacity for 
tempering and loss of magnetism when ‘ennpened ond that 
there is apparently an absolute relation between the electric 
conductivity of iron and its magnetic capacity. There isa 
very evident relation between molecular rigidity and tensile 
strength, and thus the figures, read off from the scale of 
the magnetic balance, afford a comparative indication of 
ultimate tensile strength and of ductibility. 

__A discussion followed Professor Hughes’ paper, and 
Messrs. the Hadfield Steel Foundry Company showed some 
specimens of steel castings and pieces of steel which, by 
being wholly without magnetic capacity, confirmed in a 
remarkable manner that which had been advanced by 
Professor Hughes. The steel castings referred to, including 
axes and other tools carrying a fine cutting edge, were the 
subject of very great interest to those present, for these 
cast tools require no treatment of any kind when they 


come from the mould. They are very hard, but what is 
the more remarkable is that they are very tough at the 
same time. They require no hardening or tempering. 
The steel of these remarkable properties is made by 
thoroughly incorporating, under Mr. Robert Hadfield’s 
patent, from 7 to 12 per cent. of rich ferro-manganes, contain- 
ing about 80 per cent. of ese. The yer of 
this remarkable metal are, it need hardly be said, innu- 
merable. Tools of almost ever pes ger can now go 
straight from foundry to grinding and finishing rooms, 
while for the numerous engineering purposes to which steel 
is — for strength, toughness, and hardness are now 


In the course of his explanation of the etic balance 
Professor Hughes showed that by means of that instru- 
ment, almost every property of a piece of metal could be 
read off by scale, and that he hoped that after a while 
engineers would be able, by means of coils of different 
sizes, to test their specimens without pulling them to 
pieces—a method of trying a thing which Professor Hughes 
seems to think barbaric. This would, of course, be a very 
valuable result, but we do not see how those mechanical 
properties, such as elastic flexure, elastic extension, and 
total extension, up to destruction, can be obtained by any 
such means. It is not impossible, however, that a large 
and systematic series of experiments on the properties of 
iron and steel, carried out simultaneously by the testing 
machine and by the etic balance, might afford in- 
formation which would afterwards enable the possessor of 
the latter instrument to indicate the whole of the properties 
of any piece of iron or steel, just as Saxby long ago devised 
means for testing iron plates and other forms for fractures 
or similar impei 


PRIVATE BILL LEGISLATION. 


THE inquiries of the examiners into the petitions for Bills on 
the proofs of Standing Orders have been further proceeded 
with. The following schemes were amongst those in respect of 
which compliance was proved :—Perth General Station Bill, 
London and St. Katharine’s Docks Bill, Colne Valley and 
Halstead Railway Bill, Wisbeach Dock and Railways Bill, Charn- 
wood Forest Railway Bill, Caledonian Railway (No. 2) Bill, 
Caledonian Railway (No. 1) Bill, Great North of Scotland (New 
Lines) Bill, Usk and Towy Railway Bill, Wirral Railway Bill, 
Cranbrook Paddock Wood Railway Bill, Highland Railway (New 
Lines) Bill, Teign Valley Railway Bill, Great Western Railway 
and Bristol and Portishead Pier and Railway Company’s Bill, 
Cork and Bandon and Clonakilty Extension Railway Company’s 
Bill, Cork and Kenmare Railway Bill, Metropolitan Railway 
(Various Powers) Bill, Dore and Chindley Railway Bill, Hendon 
Railway Bill, Great Western Railway (No. 2) Bill, West Lancashire 
Railway Bill, South-Eastern and Channel Tunnel Railway Bill, 
South-Eastern Railway (Various Powers) Bill, Athenry and Ennis 
Junction,and Midland Great Western of Ireland RailwayCompany’s 
Bill, Great Southern and Western Railway (Additional Powers) Bill, 
Great Southern and Western Railway (Tullow Extension) Bill, 
Bishop's Castle Extension to Montgomery Railway Bill, Ruthin 
and Cerrig-y-Drindion Railway Bill, Portpatrick Railway Bill, 
Ballyclare, Logonill, and Belfast Junction Railway Bill; Belfast, 
Strandtown, and High Holywood Railway Bill, Belfast Central 
Railway (Western Extensions) Bill, Belfast Central Railway 
(Steam Vessels and Traffic Arrangements) Bill, Halifax High 


-Level and North and South Junction Railways Bill, Plymouth, 


Devonport, and South Western Junction and Devon and Corn- 
wall Central Railways Bill, Liskeard and Caradon Railway Bill, 
North Cornwall Railway Bill, Cleveland Extension Minerals 
Railway Bill; Belfast, Holywood, and Bangor Railway Bill, Rail- 
way Clearing System Superannuation Fund Bill, East London 
Railway Bill, London and South-Western Railway (Various 
Powers) Bill, Highland Railway (Northern Lines Amalgamation) 
Bill, Port Dynallen Railway Bill, Severn Bridge and Forest of 
Dean Central Railway Bill, Belfast and Northern Counties Rail- 
way Bill; Bury Port and North-Western Junction Railway 
Bill; Northampton and Daventry Railway Bill, Leominster and 
Bromyard Railway Bill, Rosebush and Fishguard Railway Bill. 

In the case of a petition, signed by Mr. Kersey and others 
against the Omnibus Bill of the London, Chatham, and Dover 
Railway Company, the complaint was of the inaccuracy of many 
of the descriptions contained in the books of reference, and 
various other allegations were made. Having the case at length 
the Examiner adjourned it. On Thursday the Examiner found, 
on the representation of the South-Eastern Railway Company, 
that the promoters had committed a breach of Standing Orders, 
inasmuch, as they had failed to deposit with the Clerk of the 
Peace for the county of Middlesex, copies of the plans and 
sections in respect of their widening of the new B i 
Bridge. 

The Rhondda and Bristol Channel Railway Bill was, on the 
representation of a large number of complainants, found to have 
been in default, the promoters not having served the necessary 
notices of their intention to take land. The Examiner also 
decided against the promoter of the Golden Valley Railway— 
Monnow Extension—Bill, and of the Mersey Railway Bill. 

The following Bills will not be proceeded with :—Worcester, 
Bromyard,and Hereford Railway ; Mid-London Electric Railway; 
Carshalton, Sutton, and Wimbledon Railway ; Walton-on-the- 
Hill ; Banstead and Caterham Junction Railway ; Pontypridd 
and “it~ peal Anglesa and Carnarvon Direct Railway 
—No. 1—Bill. 

The London, Reigate, and Brighton Railway Bill, on Monday 
came before Mr. Robinson, on the question of non-compliance 
raised in four petitions, three of which were signed by owners or 
occupiers of property, and the fourth memorial being that of 
the London, Brighton, and South Coast Railway Company, which, 
of course, is the principal opponent of the Bill. The scheme, 
which is said to have influential support, is for a railway from 
London to Brighton vid Reigate and Shoreham, which, in the 
event of its being sanctioned and carried out, will cost, accord- 
ing to the estimate of the promoters’ engineers, £3,075,765. The 
share capital of the company is to be £3,100,000, and the usual 
borrowing powers for a further sum equal to one-third of the 
share capital are taken under the Bill. By arrangement 
between the parties it was agreed to consider first the allegations 
arising on the book of reference, and under this head a very 
large number of objections were laid before the Examiner. 
The first allegation was that of certain ladies carrying on a 
convent and an orphanage at or near Croydon; and these 
petitioners complained that no notice of this line—which, 
it was admitted, the promoters were required to serve on the 
owner—had been furnished to them. The question turned on 
whether the ladies in question held this property by absolute 
right, or whether, as contended by the promoters, they acted 
merely in the capacity of managers of the institution. The 


solicitor to the petitioners was called and produced the deed of 
conveyance of the property, from which it appeared that the 
ladies were not prevented by law from selling or otherwise 
disposing of it. On behalf of the promoters, it was submitted 
that they had made application to the reputed owner, and in so 
doing the Examiner thought they had complied with the Stand- 
ing Orders to the best of their ability. In the case of some of 
the other allegations, however, the promoters were not so suc- 
cessful, as the Examiner sustained certain of the complaints as 
to wrong description, neglect to serve the necessary notices, &c. 
On ‘Thursday the Manchester Ship Canal Bill came 
before Mr. Frere on the opposition of the Mersey Docks 
and Harbour Board of the Corporation of Liverpool. The 
scheme contained in the Bill is practically the same as that 
which was rejected by Parliament last year, proposing a 
canal 21} miles in length from Manchester to a point a mile 
above Runcorn Bridge, the access to which will be obtained by 
deepening the bed of the estuary of the river Mersey, and 
creating a channel by means of training walls suitable for 
navigation by large vessels. The total cost will be £6,904,186, 
consisting of £456,172 for railway works, £1,008,015 for the 
dock at Manchester, £113,247 for the dock at Warrington, 
£3,920,171 for the canal works, £1,390,419 for the estuary 
works, and £16,162 for new roads. The grounds of alleged 
non-compliance with the Standing Orders consisted in 
the fact that in the deposited plans and sections the 
promoters had neglected to define the width of their 
proposed low-water channel, and that the limits of deviation 
were of such an extent—three-quarters of a mile-—that it was 
impossible to ascertain the course which it was intended that 
the ‘channel should take. On behalf of the petitioners, Mr. 
Lyster, the engineer to the Docks Board, was called, and ex- 
plained the necessity for the information in question. Mr. E. 
Leader Williams, the engineer to the scheme, gave evidence on 
behalf of the promoters, and stated that he was prepared to 
stand by what was in his plans. After hearing the agents on 
both sides, the Examiner held that the plans were sufficiently 
explicit on the question of the width of the channel ; while as to 
the allegation that the limits of deviation were too extensive, he 
thought that was a question of merits, and therefore should be 
discussed before a Committee rather than on Standing Orders. 
The Bill of the Metropolitan Railway Company providing for a 
railway from Paddington to Westminster, was on Wednesday the 
subject of a discussion before Mr. Frere. Powers are taken 
under the Bill to construct a line of railway commencing at 
Paddington and proceeding vid Edgware-road, and the Hyde, 
Green, and St. James’ Parks, and to Westminster, where it ter- 
minates in King-street. The engineers’ estimate of the cost is 
£1,275,040, consisting of £1,131,389 for the railway, £56,102 and 
£20,217 for the improvements in Parliament-street and Charles- 
street respectively, and £67,331 for twonewstreets. The oppo- 
sition to the Bill at its present stage came from certain gentle- 
men, who complained of non-compliance with the Standing 
Orders, on the ground of the inaccuracy of the deposited plans 
and sections. The alleged inaccuracy consisted in this—that 
while the proposed railway was to be constructed by tunnelling, 
the plans showed that a hard line instead of the dotted line was 
required by the Standing Orders in the case of a work of the 
kind projected. The answer of the company was that the 
plans were perfectly corrrect, and were in accordance with the 
requirement, inasmuch as where the hard line was shown on 
the plans, the tunnel was to be constructed by cutting 
and covering. On behalf of the petitioners, Sir Theo- 
dore Martin contended that, taking the only possible view 
of the case after the repeated assurances of the company and 
the provisions of the Bill, that this railway was to be con- 
structed without any opening for any purpose whatsoever, the 
plans were inconsistent with what was proposed in the Bill. He 
submitted that it was not right that opponents to the Bill 
should be left in doubt as to what they had to meet; and there- 
fore he asked the Examiner to find that the Standing Orders 
had not been complied with. Mr. Gaskell, C.E., was called in 
support of the contention of Sir Theodore. The Metropolitan 
Company called Mr. Hayter, C.E., under whose inspection the 
plans had been prepared. He stated that as it was praposed to 
construct portions of this railway by removing the surface, he 
was carrying out the regulations of the Standing Orders in 
indicating those places by the hard line. Of course, the manner 
in which the works were to be carried out was under the super- 
vision of the First Commissioner of Works.. Mr. Grabbe, the 
agent of the company, then addressed the Examiner on its 
behalf, and he said that it was intended, and always had been 
intended, to carry out portions of the works in the manner 
stated by his engineer—by cut and cover. He distingushed 
between “tunnel” and “tunnelling,” his contention being 
that whereas the first embraced any covered way when 
completed, “tunnelling” was limited to the act of “boring.” 
Therefore, the 8th clause of the Bill, which contained the 
alleged prohibition to make openings, applied only to open- 
ings made in the tunnel for purposes such as ventilation, lighting, 
&c., after the completion of the works. Adopting this view, 
there was, he submitted, no inconsistency between his deposited 
plans and the powers and restrictions contained in the Bill. 
The Examiner, after hearing Sir Theodore Martin in reply, 
expressed his concurrence with the views of the promoters, and 
accordingly held that there had been no breach of the Standing 
Orders. Mr. Grabbe then stated that an arrangement had been 
effected between the company and the First Commissioner of 
Works, by which the railway, if authorised, would be constructed 
by means of timber bridging, i.e., the sods would be removed, 
and timbers laid, over which the sods would be replaced, thus 
practically causing no interference with the surface of the parks 
or of the public roads. The surface would only be broken in a 
few places, in order to enable the contractors to remove the soil. 


Tron IN New SovuTH- WALEs.—In our advertising columns will 
be found a remarkable invitation addressed to the iron masters of 
Europe and America by the Government of New South Wales. 
This prosperous colony is very rich in iron and coal of excellent 
quality. The Government has within a few years constructed over 
1200 miles of railroad, and more than 500 miles are in course of 
construction, all the materials for which, except the sleepers, have 
been imported at’ a heavy charge in the way of freight, &c., from 

land. These charges should operate as a large “protection,” 
and afford great inducements to enterprising men to embark in 
the manufacture of iron and steel in the colony. _It is stated that 
1,250,000 tons of iron and steel, inclusive of B apres way 
material, have been imported into New South Wales and Victoria 
within the last ten years. The Government has determined to 
make a bold experiment to naturalise the iron industry in the 
colony, and has, in the terms of the notice which we publish to-day, 
aiet for tenders for 150,000 tons of steel rails—or any portion 
thereof—to be manufactured in the colony from‘New South Wales 
ores. Printed copies of prelimi specification, conditions of 
contract and other partic may be had from the Agent-General 
of the colony, Sir Saul Samuel, K.C.M.G., at 5, Westminster- 
chambers, Victoria-street, London, 8.W., ironmasters and 


others desirous of obtaining authentic pahasialien on the subject, 
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LE STANLEY. 


Ix a recent issue we described a steamer, 70ft. in length by 
18ft. beam, of very novel construction, named Le Stanley, built 
by Messrs. Yarrow and Co., of Poplar, to the order of L’Associa- 
tion Internationale of Brussels, for the navigation of the Congo 
and to assist in the opening up and civilisation of the interior of 
Africa. 

It will be remembered that the main feature of the vessel was 
its capability for subdivision, which admitted of its being shipped 
in moderate sized pieces, and on arrival being put together with 
great rapidity, also while afloat it could be separated into a 
number of water-tight sections, which sections are furnished 
with wheels so that they can be easily hauled overland, and 
what was once a portion of a vessel could within a few hours be 
eonverted into a wagon for transport by land; and as the draft 
of water was only l5in. the change from the one to the other 
could take place on the banks of the river in very shallow water. 
Our illustration on page 89 shows Le Stanley completely put 
together afloat, the other view giving an excellent idea of 
a sectionas it would appear on its way overland, drawn by natives, 
of whom no less than 500 have already been engaged. 

Prior to the shipment of this little vessel to the Congo some 
interesting experiments were made in the presence of the 
Belgian authorities to test by actual trial how long it would take 
to connect the various sections together forming the entire hull 
after arrival, and also the time to sub-divide them again into 
portable pieces. Twelve men and three boys were employed for 
the purpose ; they were able to completely and perfectly connect 
two sections while afloat in twenty-three minutes—consequently 
the entire hull, which consists of eight sections, could be con- 
nected up in about three hours, provided the sections were all 
afloat ready for speedily bringing together. The next trial was 
made to ascertain now long it would take to effect the sub- 
division of the hull ; the same number of men were employed, and 
it occupied them eight minutes. This mode of construction 
seems undoubtedly to offer very marked facilities in contrast 
with the usual plan of shipping such vessels in pieces and 
rivetting them after arrival, entailing slipways, rivetters, and all 
the difficulties of launching, which are not always easily over- 
come in foreign lands, and even then at considerable expense 
and delay. Had the usual plan been adopted in this case it is 
estimated that it would have taken as many days to get Le 
Stanley ready for steam as it will now take hours. 


TO THE EDITOR. 
[We do not hold ourselves responsibl _— pini 
correspondents. 


of our 


THE EFFICIENCY OF FANS. 

S1r,—Some of your correspondents in dealing with this question 
give a formula for the efficiency in terms of the peripheral speed, 
&c. Supposing such a formula to be true for a particular form of 
blade, say one with flat sides and straight blades—which may be 
comparatively long or short—and of medium comparative width, 
then it will be obvious to any one that it cannot also be correct for 
a fan, say, with sides tapering from the centre, or vice versd, and 
comparatively broad, or vice versd, and, moreover, with curved 
blades. But it seems to me probable that such formula, besides 
being adaptable to one type only, will not give more than roughly 
approximate results in any case. Would it not be preferable, when 
the greatest degree of accuracy is required, to adopt a method on 
the following lines?—Take a fan of any type, and suppose it to be 
running at a given speed with closed inlets; we want to know, in 
the first place, what amount of water gauge the fan will give 
under the supposed conditions. Commence by dividing the s 
in which the vanes revolve into a series of concentric hollow 
cylinders—the larger the number taken the better—one within the 
other, their common axis being the axis of rotation. Calculate 
the weight of one of these hollow cylinders of air, this may then 
be supposed to be collected at a point at a distance from the centre 
of rotation equal to that of the centre of gravity of a small sector 
of the hollow cylinder under consideration. With these data we 
can find the centrifugal force developed in this space by the 
formula—centrifugal force in pounds = 00034 x weight in pounds 
x radius in feet x (number of revolutions per minute). This force 
is distributed over an area equal to that of the convex surface of a 
cylinder described by a line drawn right across one of the vanes 
__ to, and at the above distance from, the axis of rotation. 

€ pressure so distributed will equal so much water gauge ; then 
the centrifugal pressures in w.g. developed in the hollow cylinders 
having been found in this manner, their sum will be the w.g. which 
the whole fan will develope with ports closed. Of course, if we 
take an extreme case and imagine a fan with only one or two vanes, 
the angular velocity of the air in all parts of the path of the vanes 
will not be uniformly that of the vanes themselves clearly; but 
with a reasonable number of vanes, would not the foregoing method 
give more accurate results than the formule previously pro- 
pounded ? 

With open ports the calculation becomes more difficult. Within 
the sector distended by the delivery orifice the motion of the air is 
spiral, and the outward—radial—component of the air’s motion in 
each cylinder in this space must now be taken into account, as this 
will obviously diminish the centrifugal force, and in calculating 
this the lateral taper—if any—of the vanes and casing, from the 
inlets outward, will have to be considered. Finally, the forward 
sides of the vanes within this sector exert a pressure against the 
air in front, which imparts to it the increased angular velocity 
which it must acquire as it moves from the centre, and when the 
blades are curved backwards this pressure can be resolved into two 
components, one tending to move the air outwards radially, and 
increase the w.g. The amount of this pressure developed within 
each hollow cylinder may be determined by ascertaining the 
amount of circular acceleration imparted to the mass of air 
supposed to be ing through it in a given time. But vanes 
curved backward will not produce the same amount of angulex 
velocity in the air as straight ones. Suppose the fan to be standing 
and air driven through it, this will be evident, for the blades will 
divert the air in a direction coinciding with their curvature, and 
give it a certain amount of angular velocity in the wrong direction ; 
and in calculating the centrifugal force the mean amount of this 
i deducted from the actual velocity of the vanes within that 
cylinder. 

It will be apparent in the course of these investigations that if 
the fan be one which delivers its air all round, the minimum 
amount of centrifugal effect will be destroyed, for then the out- 
ward motion of the air is distributed all round—and for this reason, 
in my humble opinion, I should take such a fan as Schiele’s, with 
its spiral air chamber round it, to be the most perfect centrifugal 
fan extant. Moreover, in fans like this the tangential momentum 
of the air as it leaves the blades helps to hurl it Jon through the 
pipes and augment the pressure at the tuyeres, or what not, if the 
fan be used for blowing purposes. In the Guibal fan for exhaust- 
ing purposes this momentum is utilised beautifully by the erasée 
chimney; but this fan only delivers its air through a few degrees 
of its circumference, and there is little doubt but if two or more 
outlets with evasée chimneys could be formed it would be a more 
efficient fan even than it is. 

In a fan constructed double like Mr. Capell’s fan, which, I sup- 
pose, consists of a small fan rotating within a larger one, whose 

lades begin where those of the small one end, the small fan will 
admit of ae driven ata much greater velocity than if it had 
been rigid with, i.c., formed a part of, the large fan. This may 
partly explain the high efficiency—said to have been obtained—of 


this fan in regard to its bulk, but not in regard to the power 
required to drive it. R. SNowpon. 
Widnes Foundry, Widnes, January 26th. 
[Both sets of blades in Mr. Capell’s fan are fixed on one axis and 
revolve together.—Eb. E.] 


Srr,—Your correspondent Mr. Hodgson has misunderstood the 
res I gave respecting the l5in. Phillipsfan. The trials to which 

I alluded were the trials of the Royal Agricultural Society held 
at Reading July 19th, 1882, published in THE ENGINEER July 28th, 
1882. I strongly advise him to study them if he wants to know 
what any of the fans there entered can do. I overlooked the fact 
that at 6282ft. blade tip speed the Phillips fan took no less than 
64,188 foot-pounds to work it. In his first letter he says his man 
got 7700 blade tip speed out of the same fan. I have not often 
come across such 2-horse power individuals in my fan testing 
experience. I shall be pleased to show Mr. Hodgson the 36in. fan 
repeating its usual performance, and he shall have an invitation to 
the trials of the fans next week. I quite agree with the remarks 
of your other correspondent about open ventilators of the Black- 
man type. To compare their weight and work with good fans of 
the Schiele and Lloyd type, giving at the speeds quoted nine or ten 
times the water gauge, is not just. The efficiency of all the windmill 
fans is greatly below even the ordinary openfans. Ihave led 


Carter, Bird, and Co., of West Hartlepool and Queen Victoria- 
street, London. You will see this gives a very high percentage of 
efficiency compared with those tested, and their price—£7 per ton 
—would make it compare very favourably for cost. 

The following en are quoted from the ‘‘ Transactions” 
of the North of England Institute of Mining and Mechanica] 
Engineers, vol. xxxii., page 37. A steam pipe, 10gin. diameter, 
was coated with silicate cotton composition at thicknesses of lin,, 
liin., and 2in., and the observation resulted as follows :— 


in overcoming the worst point in the open ventilators, viz., the dead 
centre passing no air, by combination of a collecting cylinder with 
a disc with wings. 

I have doubled the water gauge of this type of fan and increased 
both its blast and suction power, but it cannot be comp with 
the work done by my ordinary open fans where suction is wanted, 
as in a mine, or in drying grain, hops, &c. I cannot make out 
the description of the fan at Haland and Sons’ works. It is said 
to be 4ft. diameter, and to discharge 35,000 cubic feet per minute 
at 285 revolutions. There must be some mistake, for this reason : 
Suppose the fan to have a circular outlet 2ft. diameter, we get 
about 3ft. area ; therefore, cubic feet divided by area gives us dis- 
charge speed of air = 11,666ft. per minute, or wind gauge pressure 
of over llin. water column. But at revolutions 285 the blade tip 
speed is roughly 3400ft. per minute with a 4ft. fan, and the water 
gauge due to this speed is lin., not llin. It is a physical 
impossibility for the discharge air speed of a fan to be double the 
blade tip speed, much less three times that speed. In most fans 
the inlet or outlet speed is half the blade tip speed ; in many fans 
it is much less. When Mr. Hendy says of the fan he describes, 
“It is a fan constructed in obedience to the laws which govern the 
limits of rotary fans,” I ask what laws? For 1lin. water gauge 
with 3400 blade tip speed seems to my considerable experience a 
veritable pneumatic “‘ castle in the air.” G. M. CaPEL, 

Rectory, January 29th. 


WATER ANALYSES. 


Srr,—In your issue of the 11th January I have read a para- 
graph referring to the reports and analyses prepared at the ex- 
pense of the London water companies. It is there stated that the 
determinations of organic matter made by the combustion process 
were, in these analyses, ‘‘ checked” by a totally different mode of 
examination, whilst the corresponding determinations in the official 
analyses for the Registrar-General were wholly ‘‘ unchecked.” As 
these words may be misleading to those not fully acquainted with 
the processes of water analyses, may I be permitted to make the 
following remarks concerning this so-called operation of “‘ check- 
ing,” to which it would appear that the writer attributes so much 
importance? The method of determining organic matter in water 
by the combustion process is now universally adopted by all water 
analysts of any repute, and it is only in laboratories where the 
necessary apparatus or skill for carrying out this beautiful process 
are absent, that it is replaced by the permanganate or “‘ oxygen” 
method, which at best yields merely comparative results. This 
necessarily crude and uncertain method is, in fact, wholly unsuit- 
able for checking the results obtained by stich an accurate and 
reliable process as that of combustion. I would recommend the 
writer to examine for himself to what extent the oxygen pro- 
cess chécks the results of the water companies’ chemists 
obtained by combustion. Thus if the results yielded by this pro- 
cess really did form any check on those obtained b bustion, 
the results furnished by the two methods should be approximately 
in the same ratio, i.c., if the amount of organic matter by combus- 
tion be divided by the amount of oxygen consumed in the perman- 
ganate process, the quotient should in each case be the same, or 
approximately so. A glance at the following figures, taken from 
the last report of the water companies’ chemists, wi!l show how 
far from concordant the results by the two methods really are :— 


I. } Il. 
Oxygen Organic | 
to carbon and | 
oxidise the nitrogen | 
organic by com- | 
matter. bustion. | 
parts per 

100,000. | 
New River Company 032 “079 | 2°5 
ind “040 +123 371 
” oe 032 “003 | 2°9 
East London Company .. 068 166 2°4 
” “050 *202 4°0 
+052 “232 4°5 
Chelsea Company “056 “124 | 2°2 
” ” “052 *183 
” “O42 31 
West Middlesex Company “044 48 
“O56 “190 374 
“036 “214 59 
Lambeth Company .. “064 871 
” ” “048 *133 2-8 
“032 “136 4°3 
Grand Junction Company “104 “364 
“048 195 41 
“056 171 3°1 
“034 "144 4°2 
Southwark Company “084 *228 2-7 


Heat loss, units per hour, | e 
i Temperature of 2 
Nameof | Per sq. ft. |Per ft. 
in, } 
1 | 237 | 117 74. | 308°4] | | 208-0 | 756 
Silicate | | 
cotton 1g | 244 | 72 55] 350-1] 994-7 | 76-0 | 92-4 
ition | 
2 | 244 | | 54] 8608] 10-4] 999°5 | 96-7 
Chelmsford, January 29th. 8S. Eppincton,. 


HULL AND BARNSLEY RAILWAY, 


Srr,--In your impression of the 25th inst. in speaking of the 
mode of working the Weighton cutting you state that it was a 
**somewhat novel method.” The modus operandi described is a 
very old one. When I was resident engineer on the Sevenoaks 
Railway in 1860 this system was adopted in a chalk cutting some- 
thing like three-quarters of a mile long and 60ft. deep, and even 
then I believe that there was no novelty in the practice. 

15, Parliament-street, Westminster, W. H. Tuomas. 

January 29th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


MILL and forge proprietors who are running their works full time 
have as ab. as the can do to get in specifications from pur- 
chasers who awhile ae placed orders. The difficulty is not 
1 1 by the cir t that some of the galvanised corrugated 
sheet makers, and other local consumers, are stock-taking, and 
desire no deliveries at all. Ironmasters who have not many orders 
on the books, whether of old or recent date, have to be content 
with keeping their works on about two-thirds time, or less. 

Much briskness was manifested on ’Change this—Thursday— 
afternoon in Birmingham, and yesterday afternoon in Wolver- 
hampton, in looking after orders, but the success which attended 
the effort was not proportionate. Except as to small orders, 
—_— still hang fire. The expectation is entertained that during 
February business will show a revival, especially in the shipping 
department. Buyers cannot expect to gain much by further 
delay since prices are in their favour. For best descriptions, how- 
ever, quotations are fairly strong. 

The principal firms quote marked bars, flats, rounds, and 
squares at £7 10s. per ton; small rounds and squares, gin.; and 
flat bars from 6}in. to 9in., £8; ;%yin., £8 10s.; and best marked 
Crown bars, £9; ordinary cable iron, £8; best Crown chain bars, 
£9; plating bars, £8 to £9 10s.; and double best chain bars, £10. 
Good quality angles are nominal at £8, and superior sorts £8 10s. 
to £9. Good rivet iron is £8 10s, to £8 15s., and best £9 10s. 

On Australian, South American, and other export account, bars 
are being rolled at £6 10s. and £6 5s. per ton, and these are the 
descriptions which are mostly selling. 

Hoop makers are quiet, whether in best quality or cheap sorts. 
The competition of outside districts is telling upon the local 
manufacture. Best hoops, of from 14 to 19 w.g., and ranging from 
Gin. to lin. wide, were quoted this afternoéni at £8; but orders 
were difficult to obtain at the figure. Yet for best hoops, of 
20 w.g., not thinner than fin., £9 was quoted ; and for Jin., £8 5s. 
Plenty of good hoops, however, of from 16 to 19 w.g., were on 
offer at £7 10s. and £7 per ton. Other people, again, were pre- 
pared to take £6 15s., and even £6 12s. 6d. 

Makers of sheets consumed by the galvanisers and for ordinary 
merchant purposes reported this afternoon that they were 
engaged chiefly on limited specifications. They quoted lattens 
at £9, doubles at £8 5s. to £8, and singles at £7 15s. to £7 12s. 6d. 
Such prices cannot leave very much margin for profit. 

A lack of activity is observable in plates, and the mills are only 
quietly on, whether in tank or boiler qualities. The former 
were priced to-day at £7 12s. 6d. to £7 15s., and the latter at 
£8 10s. to £9, and on to £9 10s., and even £10 according to quality. 

Speaking of finished iron generally, it was remarked this after- 
noon as an example of the unwisdom of cutting down prices, that 
those are not universally the most actively employed works whose 
proprietors press for orders. 

he pig trade continues tame. One or two native all-mine 
makers, who have this year begun the manufacture of part mines, 
reported that they were not yet making much progress with their 
new brands. But they indulge the hope that when trade revives 
the step will prove to have been eminently wise. 

Prices of pigs do not strengthen. Derbyshire qualities were 46s. 
to 45s. per ton; and Northamptons, 45s. to 43s. Hematites were 
60s, to 57s. 6d. delivered at works in this district, Native all- 
mines were 62s. 6d. to 60s,; part-mines, 55s. to 45s,; and cinder 
pigs an average of 40s, 

A two days’ examination for mines managers’. certificates was 
held at Wolverhampton on Monday and Tuesday. Thirteen can- 
didates presented themselves, and certificates have been awarded 
to four candidates from Dudley, one from Hamstead, and one from 
Barnsley. 

The Conference of Miners’ Delegates to consider the wages and 
other tions, which was adjourned from Manchester on Decem - 


Percy F. FRANKLAND, 
Grove House, Pembridge-square, W., Jan. 29th. 


THE INTERNATIONAL HEALTH EXHIBITION, 1884, 


Smr,—There are many sanitarians in the provinces who think 
that the committee having the control of Group 3, the dwelling 
house, should have amongst its numbers some of the most eminent 
provincial authorities in addition to those of the metropolis. For 
many years past the management of similar exhibitions, though on 
a smaller scale, seems to have been almost entirely in the hands of 
a few prominent London sanitarians. It would be much more 
satisfactory to the class I represent, and I venture to think much 
more conducive to the complete success of the exhibition, if such 
representative men as the water engineer of Liverpool, Mr 
Deacon ; the consulting engineer of the Nottingham Corporation, 
Mr. Tarbotton ; and the borough engineer of Birmingham could be 
induced to take a prominent part in the management of Group 3 
and in the judging of the exhibits. C. E. 

January 29th. 


CLOTHING STEAM PIPES. 

S1tr,—I have read with much interest Mr. Clark’s report of trial 
of boiler and pipe covering, but felt surprised and disappointed 
that silicate cotton was not amongst those tested. I herewith send 
the particulars of a test that was carried out some time with 
silicate cotton composition, which is now manufactured by Sccaie. 


ber 29th, was resumed in Birmingham on Monday and continued 
sitting until Wednesday, Mr. 8S. Woods, Wigan, presided over 
thirty delegates, representing, it was stated, 211,000 miners belong- 
ing to Lancashire, Yorkshire, Derbyshire, Notts, Forest of Dean, 
North Wales, North Staffordshire, Leicestershire, Durham, West 
Cumberland, and South Staffordshire. The gathering, after onl 
debating the wages question, resolved on Tuesday: ‘‘ That this 
Conference hereby agrees not to take any immediate action in the 
wages question, and therefore recommends each district to take 
whatever action is necessary ; but that if any county be attacked, 
a conference be called to decide what action shall be taken in such 
a case.” The meeting also approved of the establishment of a 
National Miners’ Union. 

The colliers in the Tipton district have resolved to use their 
utmost exertions to induce their fellow-workmen to pay contribu- 
tions to the Coal Trade Wages Board, so that wages may be 

ted without resorting to strikes. 

e heavy ironfounders and constructive ironwork manufacturers 
hold some goed contracts given out by foreign merchants and home 
consumers, while the light ironfounders are more steadily engaged 
than they were a short time ago. : 

Among current speciality work in the engineering departments 
may be mentioned the manufacture, by Messrs. Player Bros., 
Birmingham, of a powerful planishing hammer capable of deali 
with 1}in. material. A special 2 cwt. forging hammer, suppli 
to Sir W. G. Armstrong and Co., claims to ual to a 6 cwt. self 
acting steam hammer. Messrs. Player cu Gham to design for 
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ther forging hammer of similar type, but about twice the 
- Te. Player are busy upon Longworth’s movable fulcrum 
wos s. J. and E. Fellows, of the Vulcan Works, Wolver- 
hampton, have under execution a considerable contract from the 
War-office for steel shells for buoys. Stamped in halves from 56in. 
mild steel sheets of tin. thickness, they are intended to be rivetted 
together when delivered at Woolwich. The depth of each half is 
about 20in. and the diameter 38}in. Each half weighs about 2 cwt. 
The firm have had a powerful stamp in operation night and day 
for the past month, and as the order is urgent they will continue 
this double work during its completion, which will probably 
occupy some two or three months longer. 

More than ever mild steel is being consumed in the hollowware 
industry for deep stamping purposes, and makers express much 
satisfaction with the behaviour of the newer metal. 

The galvanisers give only a poor account of trade at the moment, 
either in the corrugated sheet or braziery branches, but some 
tolerable Australian and South American orders have recently 
come to hand in the former department. Prices keep a matter of 
much complaint ; notwithstanding the existence of the Association. 
£13, delivered Liverpool, is about the figure for sheets of 24 w.g. 
in bundles. 

South American business figures prominently in the hardware 
trades, and is sufficient to find active employment in various indus- 
trial establishments; but the reverse is the case with the United 
States, orders being very meagre. e East Indian business shows 
some extra life, both in heavy machinery and constructive iron- 
work, as well as for smaller goods. 

Nothing but satisfaction has been occasioned in this district by 
the formation last week in Birmingham of a committee, represent- 
ing Birmingham and midland traders generally, to take — 
proceedings that may be necessary for testing the validity of suc 
of the railway rates and terminal charges imposed by the companies 
serving this = of the kingdom for the conveyance of goods as 
are considered excessive. It is believed that, for many years past, 
manufacturers and traders have in some cases been paying as much 
as from 25 to 40 per cent. more than the companies are legally 
entitled to charge. The matter of forcing a reform from the rail- 


per ton, and inferior brands in some cases to be bought at 2s. 6d. 
per ton less, 

The condition of the engineering trades remains much the same 
as I have reported recently. In one or two branches, such as loco- 
motive building and tool making, activity is well maintained, but 
generally there is a decided quietening down, and new work in 
most departments is coming forward very slowly. 

In the brass foundry and ——— trade orders are slacken- 
ing off for the various kinds of engineers’ fittings, and lower prices 
are being taken to secure business. 

Messrs. Smith and Coventry, of Manchester, have just completed 
for a firm in the North of England a specially constructed multiple 
drill, designed for heavy plate or boiler work. The machine has 
six drill headstocks, and these are carried on a cross slide 20ft. in 
length, supported on three strong standards, with provision for 
removing the centre standard when the size of work requires the 
whole span of the cross slide. Each headstock is traversed inde- 
gota with its own feed, and clutch for disengaging, so that 
the spindles can be worked simultaneously or separately at varying 
pitch as required. The spindles are 2in. diameter, but there is 
sufficient power for working spindles up to 4in. diameter if neces- 
sary. The machine is arranged for using Messrs. Smith and 
Coventry’s twist drills, and I may add that the firm is largely 
increasing their plant for the manufacture of these drills. 

The coal trade of this district continues in a very depressed 
condition. Very few of the pits are being kept working much 
more than half time, and even with this restriction of the output 
stocks have recently been accumulating — at many of the 
collieries, All classes of round coal both for house fire, iron making 
and steam purposes, are in very poor demand. Engine fuel moves 
off fairly well in some districts, but in others it is abundant, the 
strike in the cotton trade throwing a good deal of burgy and slack 
upon the market. Nominally there is no alteration in list rates so 
far as any actually announced reduction with the close of the 
month is concerned ; but for temporary sales lower prices generally 
are being quoted, and in many cases where stocks are being pushed 
in the market it is not so much a question of any fixed price as of 
what buyers are prepared to give. So far as prices can be quoted 
they average at the pit mouth about as under:—Best coal, 10s.; 


wa, <n is being taken up in a spirited and | ike 
style, and the nucleus of a fund has already been formed for de- 
frayi rofessional or other expenses. 

The Wolverhampton Railway Rolling Stock Company declared 
at its meeting on Tuesday a dividend at the rate of 3 per cent. on 
the ordinary shares. The chairman regretted that the business 
done had not been so large as was anticipated, and if it did not 
improve there would be no alternative for the directors but to call 
together the shareholders and ask them if it were not advisable to 
return a portion of the capital. 

The Institute of Iron and Steel Works’ Managers had a paper 
before them on Saturday at Dudley upon ‘* The Chemistry of 
Purifying Crude ay | Iron, and of the Puddling Process,” by Mr. J. 
E. Stead, of Middlesbrough. The paper was illustrated by 

hemical experiments. It was decided to defer the discussion. 

The Birmingham Compressed Air Power Bill came before Mr. 
Frere, one of the examiners of the House of Commons on the 
Standing Order Proofs, as an unopposed measure on Monday. 
Formal proof having been given, the Examiner declared that the 
Standing Orders had been complied with, and this would be 
reported to the House. 

Vith the interim dividend which the directors of the Birming- 
ham Tramways and Omnibus Company, Limited, have just declared 
for the last half of 1883, the ordinary shareholders have received a 
total dividend for the year of 15 per cent. The adjoured inquiry into 
the case of the stoker who was killed by a boiler explosion on the 
12th inst. at the Birmingham metal works of Messrs. Bolton and 
Sons, was held on Monday. He fired the flue of a Cornish boiler, 
and a few hours later steam was shut off by an engine driver, 
shortly after which the stoker was fatally scalded by escape. It 
appears that the boiler was not under inspection, and that the 
cause of the accident was the collapsing of the flue, owing to the 
strong pressure of steam, which had the effect of tearing away the 
plates attaching the flue to the boiler and thus permitting the 
escape. The jury returned a verdict of ‘‘ Accidental Death,” and 
recommended the firm to have their boilers inspected. 

The Home-office has this week instituted an enquiry at Stoke- 
on-Trent to ascertain whether Mr. Wainwright, late manager of 
the Leycett Colliery, was responsible for the death of the six men 
whose bodies are not yet recovered, who were killed by an explosion 
at the colliery on October 21st last. On October 9th, “‘ gobstink” 
made itself felt in the Fair Lady Pit, and Mr. Wainwright directed 
that a series of stoppings should be proceeded with. The Govern- 
ment inspector for the district held that upon the discovery of the 
‘* gobstink ” no time should have been lost in closing the whole of 
that side of the pit by brick settings backed by sand or rubbish. 
Wainwright, however, contended that he had acted to the best of 
his experience. The Court ruled that basa oa had resigned 
the responsibility of risking the men’s lives by following out the 


instructions of the general colliery manager, and acquitted him and | £204 


returned his certificate. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The tolerably large buying which has recently been 
going on in pig iron has naturally tended to leave behind it a 
steadier tone in the market. Makers have been able to fill up their 
order books pretty well for the next few months, and consequently 
are less anxious for business, with the result that higher prices are 
being asked than were taken a few weeks back. In the actual con- 
dition of trade, however, it can scarcely be said that there is any 
really substantial impr t. C s have bought pretty 
freely at low prices, and show little or no disposition to follow any 
upward improvement in the market, except where there is the 
further inducement of long forward deliveries extended over the 
second half of the year, and the result of even the small advance, 
which still leaves prices on a comparatively low basis, has been to 
cause a quietening down on the weight of batenes coming forward. 
The finished iron trade, which has been very dull ever since the 
commencement of the year, still shows no improvement, but 
rather a tendency to s weakness. 

There was a moderately good attendance at the Manchester iron 
market on Tuesday, but business was without animation, and so 
far as merchants were concerned, there was a disposition to take 
a less favourable view of the condition of trade. Local and 
district brands of pig iron were firm at late rates, but in Scotch 
iron there was some underselling. Lancashire makers of pig iron 
were quoting 44s. for forge and 45s. for foundry, less 2} delivered 
equal to Manchester, as their minimum, and on the basis of these 

sales to a moderate extent have been made during the 
week. The bulk, however, of the business which has been done 
recently in local iron, and which has filled up makers’ books pretty 
well for the next three months, has been in the immediate neigh- 
bourhood of their own works, where they have had the advantage 
of low rates of carriage. In district brands of pig iron quotations 
remain at about 44s, 10d. to 45s. 10d. less 24 for forge and foundry, 
Lincolnshire, delivered, and a few sales are being made at these 
figures, although there are one or two sellers who would take 6d. 
to 1s, per ton less. Middlesbrough iron is still quoted at 45s. 4d. 
net cash for good foundry brands delivered equal to Manchester, 
but the business doing is very small. 

In the hematite trade business is for the present being practically 
held in suspense, pending the threatened blowing out of furnaces 
in the Cumberland district. For good foundry brands, delivered 
equal to Manchester, 56s. to 56s. 6d., less 24, is being quoted 
nominally, but there is scarcely any buying going on. 

In the finished iron trade there is no very material change to 


ert. Business continues very slow, with good ordinary , 
ivered into the Manchester district, averaging £6 to £6 2s. 6d. 


, 7s. 6d, to 8s.; common, 6s. to 6s. 6d.; burgy, 4s. 6d. to 
5s.; and good ordinary qualities of slack, 3s. 6d. to 4s. per ton. 
The recent stormy weather has had the effect of temporarily 
putting almost a complete stop to the shipping trade, and this has 
thrown a good deal of steam coal upon the market which would 
otherwise have gone away for shipment. Vessels have been unable 
to get either in or out of the Lancashire ports, and colliery pro- 
— have not been able to execute even the orders they have 
in hand. Delivered at the high level, Liverpool, or the Garston 
Docks, Lancashire steam coal averages 7s. 6d. to 8s. per ton, but 
there is little or nothing doing. 


Barrow.—No noticeable change has occurred in the state of the 
hematite pig iron trade of this district during the past week. The 
orders coming to hand on home, foreign, continental, and Ameri- 
can account are both few and inextensive ; indeed the shipments to 
foreign ports for some months past have been practically nil. 
From what I hear, few makers now express any hopes than an 
early revival will take place in the trade, and it is expected 
that some months will elapse before a change does occur. 
Any alteration that may occur must be for the better, as it 
is almost impossible for trade to occupy a worse position. The 
stocks of metal warehoused still remain very heavy. Prices are 
unaltered, and 46s. represents the quotations for mixed samples of 
Bessemer ; inferior samples are offered at 44s. and 45s. per ton 
net at works, prompt delivery. The steel trade does not improve, 
and makers are beginning to find a scarcity of orders. The output 
from the rail department during the week has not been very heavy. 
Shipbuilders are very dull, and orders are difficult to obtain. Few 
men are now employed in this industry. The minor departments 
of iron and steel industries are but indifferently employed. Iron 
ore is in poor demand at from 8s. per ton net at mines, and 
upwards. Coal and coke steady, with easier prices. Shipping dull 
as freights are low. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A cuRIOUS error occurred in my notes last week through the 
insertion of ‘‘ per week” instead of ‘‘per annum.” The diminu- 
tion of the output of pig iron in the Cleveland district, through 
the blowing out of eighteen furnaces should have been stated as 
**400,000 tons per annum.” 

The figures supplied to you at the end of last year as to the 
Sheffield exports to the United States have been borne out by the 
Blue Book just published by the Government printing-office at 
Washington. These returns are still incomplete, confined to 
the first two quarters of 1883. For the quarter ended March 31st 
the total value was £204,655, and for the quarter ended June, 
,530, as compared with £334,671 and ,185 for the corre- 
sponding quarter of 1882, The decrease for the first six months of 
1883, as compared with the first six months of 1882, is no less than 
£251,926. The chief falling-off has been in steel and Bessemer 
rails. In the latter the decline was most startling during the 
second quarter of 1883, the total value of rails exported to the 
States being then only £7922, while in the June quarter of 1882 
the value was £115,321. Steel also showed a falling off, the com- 
parative values being £90,684 and £105,929. Cutlery was fairly in 
Rented for the United States during the whole of the first six 
months; but when the official figures are published for the last six 
months of 1883 it will be seen there was a serious decline in this 
industry as well. A singular item is the export of salted skins 
and grindstones. The former, which come from Lincolnshire, were 
exported to the States during the six months ending June last to 
the value of nearly £29,000, and the latter represent a value of 
some £1700; glue has also been sent from Sheffield during the same 
period to the value of £7000. 

The London ivory sales have been unusually interesting, owing 
to the large supply of ivory on offer—no less than 178 tons, against 
129 tons at the same time last year. The quantity included 
53} tons Zanzibar, Bombay, and Mozambique, 24 tons Cape of Good 
Hope, 664 tons Egyptian—58 tons from Alexandria, 84 tons from 
Malta—42 tons West Coast African, 11 tons mammoth teeth, and 
24 tons cuttings, waste, &c.; 1 ton sea-horse teeth, 4 ton 
rhinoceros horns, walrus teeth, &c. Of this, 13 tons East Indian, 
and 35 tons rtian—chiefly Alexandrian—and 7 tons mammoth 
teeth were withdrawn. Buyers were not very eager at first, but as 
soon as it became known that the holders of Egyptian and East 
Indian would not sell at a reduction, the bidding became brisk. 
East Indian was generally £2 to £3 lower ; Cape realised about the 
average of last sales. With the exception of large soft teeth, 
Egyptian was generally £2 to £3.lower. West Coast African was 
also lower than the average of last sales. A portion of the 
mammoth teeth realised good rates ; sea-horse teeth rather lower. 
The stock at 25th January, 1884, was 231 tons, against 160 tons at 
the same time last year. The reductions in Sheffield ivory are not 
sufficient to justify the ivory cutters in making any reduction in 
the prices of handles. . 

The Miners’ Conference at Birmingham on the question of an 
advance of wages is watched with very languid interest in this 
district. The colliers in South Yorkshire generally see no prospect 
of obtaining 10 per cent. advance, and they therefore wisely 
abandon all efforts as a useless agitation. 

All the London papers in reporting the launch of H.M.S. War- 
spite eer of the vessel being armoured with steel plates. This is 
equivalent to saying that our Government went all the way to 
France for Schneider’s steel plates, for no steel armour plates. are 

e in this country. There is not a ship in the British Navy 
coated with steel plates. The armour for the Warspite was made 
by Messrs. John Brown and Co., Limited, Atlas Steel and Iron 

orks, and Messrs, Charles Cammell and Co., Limited, Cyclops 


Steel and Ironworks, and they were on the compound “ Ellis” and 
Wilson” patents. 

Mr. F. Brittain, president of the Sheffield Chamber of Com- 
merce, anaccomplished linguist and one of the ablest statisticians in 
the country, has been obliged to winter in the South of France in 
consequence of ill-health. Mr. J. Willis Dixon—Messrs. James 
Dixonand Sons, Cornish Place—has succeeded himas president. Mr. 
Dixon is an able and courteous gentleman who will admirably 
occupy the post. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


But little business has been done in Cleveland pig iron during 
the past week, but prices have been steady and fully maintained 
at the advanced rates. At the market held at Middlesbrough on 
Tuesday, the usual quotation for No. 3 g.m.b. for prompt delivery 
was 37s. per ton; but some makers would not take less than 
37s. 6d. It was not easy to obtain grey forge iron at less than 
35s. 6d. per ton, and it is thought that the difference between this 
grade and No. 3 will soon be reduced to 1s. per ton, as formerly. 
Makers are no longer pressing their iron on the market, and being 
well off for orders for early delivery, and believing that the effects 
of the restriction will become increasingly manifest as February 
advances, they hope soon to realise better prices. 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough shows an increase again this week. The quantity 
held on Monday last was 62,282 tons, or 101 tons more than on the 
previous Monday. 

Shipments from the Tees have fallen off, owing, no doubt, to the 
stormy weather of the last few days. The quantity of pig iron 
sent away up to and including Mondzy last amounted to 57,162 
tons, being nearly 4000 tons less than during the corresponding 
period of December. 

Finished iron manufacturers have the greatest difficulty in keep- 
ing their mills going, as though prices are weaker orders are given 
out but slowly. Ship plates are now offered at £5 10s. per ton, 
shipbuilding angles at £5 to £5 5s., and common bars at £5 5s. to 
£5 10s., all free on trucks at makers’ works, cash 10th, less 24 per 
cent. discount. 

Dr. R. 8. Watson, arbitrator in the wages dispute in the North 
of England manufactured iron trade, gave his award on the 24th 
January. The points submitted were as follows:—‘‘ The claim of 
the employers for a reduction of 6d. and 5 per cent. respectively, 
and the claim of the operatives for a substantial advance.” The 
award is to the effect ‘‘ that the present rate of wages continue to 
be paid during the three months ending March 29th, subject to one 
month’s notice from either side.” 

The annual meeting of the Board of Arbitration was held at 
Darlington on Monday last, when the standing committee’s 
fifteenth annual report and stat t of ts was read and 
passed. The income for the year, including a balance of £34 17s. 3d., 
amounted to £1939 16s. 8d., and the expenditure was £1826 19s. 5d. 
Balance in hand at the close of the year, £112 17s. 3d. Mr. Wm. 
Whitwell was re-elected president, and Mr. D. Dale referee for 
the present year. 

The whole of the men employed at Messrs. Bolckow, Vaughan, 
and Co.’s Eston Steel Works agreed at the end of last week to 
return to work at the full reduction of 10 per cent. asked by the 
firm. The works are, therefore, now in full operation. 

The Bowesfield men are still out on strike, and it is not likely 
that any steps will be taken to settle the dispute until the men 
come to their senses and return to their work. 

At a meeting of Cleveland mineowners and Cleveland miners, 
held at Middlesbrough on the 22nd, a new sliding scale for the 
regulation of wages was agreed upon. No alteration will be made 
in wages till April, when the scale comes into force and continues 
for eighteen months. 

The Cleveland ironmasters have offered to renew their previous 
sliding scale for the regulation of blast-furnacemen’s wages, but if 
the men do not accept this offer by the 30th January, notice for a 
reduction of wages will at once be given. 

Judge Turner's decision as to the closing of the Fighting Cocks 
Ironworks is to be appealed against. A committee has been formed 
to carry the matter through, and a fund raised to defray legal 
expenses. 

Owing to want of specifications, the plate mill at the works of 
Messrs. Jones Brothers, of Middlesbrough is idle this week. The 
Wear Rolling Mills, at Sunderland, are also idle, and have been 
so throughout January. The Witton Park Ironworks are working 
intermittently. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) y 
THE Scotch iron market has exhibited much less animation this 
week than in the past fortnight, the upward movement in quota- 
tions having been , and the inducements to tion 
withdrawn. Operators are now pretty well aware of the probable 


effect that the curtailment of production in the North of England : 


is likely to exert upon business, and unless there should be a 
further damping out of furnaces in Scotland, or a marked improve- 
ment in the demand for pigs, it is not likely that prices will 
advance much farther at present. The shipments of the past week 
were 6819 tons, against 9229 in the preceding week, and 8788 in 
the corresponding week of 1883. In addition to the small exports 
it should be noted that the demand from abroad for future 
deliveries has slackened considerably just at a time when it might 
have been expected to improve. This is ascribed to the advance in 
prices here, consumers abroad not being disposed to pay the higher 
rates, as long as they are not absolutely pressed for the raw mate- 
rial. The additions to stocks have been considerably larger in the 
past week. 

Business was done in the warrant market on Friday at 43s. 8d. 
to 43s. 94d. cash, and 43s. 11d. to 43s. 83d. one month. The 
market was quiet on Monday and Tuesday, with business done 
down to 43s, 14d. cash. On Wednesday business was done at 
43s. 4d. to 43s. 44d. cash, and 43s. one month. To-day— 
Thursday—the market was quiet at 4d. to 43s. 3d., and back 
to 43s. 4d. cash, and 43s. 5d. one month. 

While the prices of warrants have fluctuated, those of makers’ 
iron have been well maintained, and whilst I write they are as 
follows :—Gartsherrie, f.o.b., at Glasgow, per ton, No. 1, 54s.; 
No. 3, 52s.; Coltness, 58s. and 52s.; Langloan, 55s. and 5l1s. 6d.; 
Summerlee, 53s. and 49s.; Calder, 54s. 6d. and 48s.; Carnbroe, 
52s. 6d. and 48s. 6d.; Clyde, 48s. and 45s. 6d.; Monkland, 45s. 3d. 
and 48s. 3d.; Quarter, 44s. 9d. and 42s. 9d.; Govan, at Broomielaw, 
45s. 3d. and 43s. 3d.; Shotts, at Leith, 54s. and 52s 6d.; Carron, 
at Grangemouth, 49s.—specially selected, 56s. 6d.—and 47s. 6d.; 
Kinneil, at Bo'ness, 46s. td. and 46s.; Glengarnock, at Ardrossan, 
52s. 6d. and 46s. 6d.; Eglinton, 46s. 9d. and 44s.; Dalmellington, 
49s. 6d. and 47s. 6d. The arrivals of Middlesbrough pigs at 
Grangemouth show a comparative increase this year to date of 
3069 tons. 

The imports of Cleveland pig iron into Scotland are fully as 
large as they were in the opening month of last year. 

Owing to the prolonged nature of the strike in the steel trade, 
there has been only a quiet demand for hematite, which is quoted 
at 47s. per ton, f.o.b. Cumberland. 

At the malleable works there is a fair amount of activity. The 
wages’ question still r unsettled, and in the meantime the 


men are understood to be interested in the award of the arbiter in - 


the North of England, which is to the effect that present wages 
be paid for three months hence, subject to a month’s notice on 
either side. In the Glasgow district the foundries are, for the 
most part, well supplied with work in the meantime, although 
merchants'state that founders are purchasing the raw material in 
smaller quantities than they did a year ago. The iron and steeb 
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manufactures shipped from Glasgow in the course 
of last week are valued at upwards of £80,000. 
Much less steel than usual is being dispatched, no 
doubt on account of the strike in the steel trade. 
In most localities the coal trade is quiet, and 
the coalmasters, presuming that they will pre- 
sently be obli _ to — somewhat lower 
prices, have inti tions of wages, these 
taking effect in some  ieueee at once. The 
t of the reduction is about 6d. a day, being 
the same which was given to the men in the 
autumn of last year. At Glasgow the shipping 
demand at the mement is quiet, and the very 
stormy weather just experienced has greatly | 4 
disorganised the shipping arrangements. From 
the same cause there is rather more inquiry in 
the household department. The reduced wages 
will be felt as a greater deprivation in some 
districts of than elsewhere, because the 
miners there no rise in their pay last 
In Fife and Clackmannan the reduction is 15 per 
cent., and along with it the masters intimate a 
slight decrease in the price of coals. The men’s 
executive board have resolved to advise them that 
the reduction is uncalled for, as the prices of 
are 9d. per ton better than they were when 
wages were at the same level as that pro, 
The process of reducing wages is spi spreading into 
numerous departments of industry throughout 
is much disorganised in 
consequence, because in few cases are the cot 
men at once e prepared to acquiesce in what they 
will all d soon perceive to be inevitable. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

I am glad to find that the Cardiff and Mon- 
mouthshire Valleys Railway Bill has passed stand- 
ing orders. The able engimeer, Mr. Sutherland, 
has acquitted himself well, and now there can be 
the pr ar confidence reposed i in the Bill passing 
Committee. This railway will be a popular one, 
opening out a rich virgin coal track, which will be 
in its full ‘development when the Rhondda begins 
to show signs of exhaustion. 

The Rhondda and Bristol Channel line is yet in 
abeyance. Possibly this may require a bigger fight. 
and if carried will render nugatory all attempts 
of the Barry promoters. The natural docks for 
Cardiff in addition to the existing are at the 
outfall of the Rhymney River. This would be 

@ feature, I learn, of the Rhondda and Bristol 
Channel Bill. 

We have had storms above and below ground 
of late. One on Sunday morning in Penygraig 
Naval — destroyed eleven men and caused the 
death of one of the most gallant survivors of 
pee This was Daniel Thomas, Albert 

. manager and lessee of Dinas Colliery, 
which he was working for Col. Hunt and Co. 
It was little short of madness to descend, as he 
did, the shaft from whence heavily laden gaseous 
air came even to the surface, and when the fan 
was rendered useless. The ws mae so far as 
one can learn at present, seems due 
operations on the Sunday, and ‘hus only the 
officials of the pit were present. The inquiry 
will be one of the most important of late years. 

The storms in the coal valleys have been ve 
violent, and in consequence have interfered wit: 
that harmonious, working of pit cage, train, and 
docks, which has been so conspicuous of ‘late. 
This, ‘however, i is only a temporary evil. Little 
damage seems to have been caused by the gale 
at collieries or at ironworks, though the strength 
of plant must have been tried. An engineer of 
eminence, referring to some of our critical struc- 
tures, notably Crumlin Viaduct and Severn 
Bridge, sulais. out that if on crossing a bridge in 
a gale, the passengers open the windows, the 
wind cannot get such a grip of a train as it would 
otherwise. There are two cases in illustration. 
On one of the Welsh railways, during the gale, an 

ed train was blown off the line. ‘ On'the Taff 
Saturday, in crossing Yard 

uct, @ passenger train was as nearly as possible 
thrown off the track. The violence of the wind 
for one moment overcame the impetus of the 
train, and the train was clearly lifted within a 
hair’s breadth of the top of the rail. A slight 

increase—and one shudders at the possible cala- 
mity that must have ensued. 

The Neath Harbour Bill. has passed its first 
obstruction, and the future of that place naturally 
wears a better ap ce. The Rhondda and 
Swansea Bay Railway is advancing; this will 
tend to the improvement also of Neath. 

Another Bill, which has not advanced to the 

ractical attained by the Swansea 
way, is av romising ¢ 

refer to the London Western 

to the Mumbles, and its line of steamers and 

jutting pier for traffic with Devon. 

If the agent of the Duke of Beaufort will now 
show as much interest in the development of the 
place as he has shown for the rights of his em- 
Sane @ great amount of good will accrue to 

wansea from this connection with the opposite 


trades. Inaction is the distinguishing feature, 
and turning out a few small rails and pig is about 
the best achievement. Dowlais and Ebbw Vale 
have still some orders to execute, but new business 
is coming in slowly, and if some of the colonies 
are going to be independent of English iron- 
masters, as they threaten, our prospects are not 
bright. 

ere is a scope for improvement at some of 
our steel works. I have just seen the anal: “ 
steel samples—carbon, a trace; 
preponderance. arthfa in starting will yt 
the advantage of the shortcomings of others, and 


look upon the laboratory and its competent action’ ; 


as one of the essentials. 

The demand for Welsh coal is as active as 
ever, and prices are very stiff. Various 
tive colliery =the 4 are on foot, and I 7 
every day to report a beginning in the 
Valley, near Pontypridd. ohm a amount of care 
is necessary in selecting the 
other preliminaries are comp in great 


The Ocean collieries scale did not justify. an 


THE PATENT JOURNAL. 


*.* It has come to our notice otice that some applicants of the 
Patent-office Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Oficials, by 
giving the number of the page of THE ENGINEER at whic 


the Specification they require is referred to, instead of | 19 


giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 

Index, and giving the nonin there found, which only 

refer to the pages, tae to fom pages and 
tinding the of the Sp 


Applications for Letters Patent. 

*,* When patents have been “communicated,” the 
name and address of the communicating party are 
printed in italics. 
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Carter, 
1860. Cranes, W. B. Knapman, Salford. 
1861. Fasteners for Gloves, &c., H. H. Lake.—(E. J. 
Kraetzer, Boston, U.S.) 
1862. ATTACHMENT to SEwinc Macurves, E. W. White- 
, Nottingham. 
1863. Portatoss, J. Holt, Dunham Massey. 
with Earruy Marrer, &c., PETROLEUM, 
} he Thompson.—{J. Leede, Washington, and G. H. 


Florence.) 
Suart Tvas, 8. E. Davies, Liverpool. 
ison Frre-crates, H. T. og Lewisham. 
1867. Prope.iinec Boats, H. H. Werninck, Plymouth. 
1868. NavicaTion, F. Buchanan, Chatham. 
1869. LNsTANTANEOU! SLY CoNNECTING Piprgs, &c., J. T. 


Mason, Tunbridge W. 
1870. TANNING Hines, W. J. Grass.—(W. Hasseler, 
Sweden.) 
1871. Mrvers’ Sarety Lamps, 8. Hall and M. Rigby, 
1872. Fasreners for Burrons, W. Foxcroft and J. J. 
, Birmin 


1873. Boor and Prorecrors, J. Blakey, Leeds. 
1874. &c., Woon, J. Swindells, Stockport. 
1875. PADDLE-WHEELS, J. B. Ellison, Liverpool. 

1876. WasHinc Macurng, J. R. Taylor, Kingswinford. 
1877. Cap Sprxnine, H. Jagger, Bradford. 

1878. Steam Borter Furnaces, L. . Dresden 
1879. Runver for UmBRELLAs, T. T. Widdowson, Sheffield. 
8380. Propucine, &c., Motion, Roots, London. 
1881. LuncuEon Casinet, T. Marsh, Bir- 


1882. ees Cover, T. Marsh, Birmingham. 

1883. Boors and Suogs, J. T. Hotblack, Norwich. 

1884. Porritanp CEMENT, 
Leslie and J. M. Willeoz, Philadelphia, U. 4 

1885. SEATS on Horsepack, A. Payne, 
East Moulsey. 

1886. SELF-cLEANING FuRNACE Grates, G. G. M. Hard- 
ingham.—{J. C, Jones, Chicago, U.S.) 

1887. oe of Macnetic Compasses, W. J. Simp- 
son, Lon 

1888. Beer Taps, H. Jones, Birmingham. 

1889. Treatinc Corton, &c., Waste, E. A. Bath, 
Sketty, near Swansea. 

1890. Propucine, &c., CarBonic Acip, J. Harrison, 
Battersea. 


1891. Fumicatinc Hornouses, &c., T. Elcome, Upper 
Norwood. 


1892. Fiurers, H. Harris and T. Faneway, London. 

1893. Lamps, R. Gordon, Worthing. 

1894. DyNamo-ELEcCTRIC MacuiNes, W. Ross, Glasgow. 

1895. PRESSURE-REDUCING VaLves, W. Ker Glasgow. 

Securtc Covers, &c., to Stanps, M. Cha: 

1897. ll J. Spencer, Leicester. 

~~ Cameras, C. Sands and J. J. 
unter, 

Wasnixe F. Axam and G. Davies, 

on. 
1900. HorsrsHors, W. Body and 8S. J. Winton, Witter- 


1901. Dwarr Wixpow Burnps, W. Kay, London. 

1902. Spreapinc Piaster of Paris Compounps, J. 
Hinton, London. 

1903. for Preventinc Down Dravcuts, 
F. W. Smith, London. 

1904. NIpPLe SHIELD for Ixrants’ Feeprnc Borries, 
J. H. Redman, ton. i 

1905. Sprinc BALANCES, A. A. Watkins, London. 

1906. SHoe Laces, O. Hi Barmen, 

1907. Back Supporter for NS SUFFERING from 
Sprxe Disease, &c., H. M. Tarratt; London 

1908. RELIEF PRINTING pers H. Rafter, Kent. 

1909. ConFECTIONERY, J. 

1910. NEEDLEs for Sewine J. Whiteley, 


Leeds. 
1911. Compounp ENGINEs, &e., H. Dansey and O. 
Robinson, London. 
1912. Gas, P. Everitt, London. 
1913. Car AXLE-BOXEs, &c., W. 8. G. Baker, U.S. 
1914. Knire Cleaner, J. F. Wiles, Old 
1915. Picmenr Disrrisutors, Imray. —(J. P. 
Brewers’, &c., W C. Arkcoll, 
PARING ‘OR’ 
Chatham 


1917. PORTABLE Raitways, J. G. Chapman, London. 
1918. Drivinc Gear for VeLocirepes, T. Millward and 


C. Leni, London. 
1919. for C. L. Mathews, Dul 


= Bearinc Sprinos, G. Spencer, 
mdon. 

1921. Steam Traps, W. Rotton, Marsden. 

1922. AccUMULATING, &c., NATURAL Forces, P. A. 


1923, SECURING Brits in Hoipers, E. 
B. Pearse, Ex: 
Motioy, W. A. Rollins, Upper 


1925. Soies for Boots, &c., H. I. Livermore, London. 

1926. Horsesnor Nats, A. J. Boult.@. J. 
Capewell, Cheshire.) 

1927. SicNaLLinc Devices, A. J. Boult.—(T. B. Joseph, 
Pennsylvania, U.S. 

1928. Hoox for Fixinc S.ates, &c., A. J. Boult.—(L. 
Leblond, France.) 


1929. ‘Bicycies, A.J. Carruthers and A. T. Smith, 


1933, Booms, w. LAY Take. 
pentier, Fi 

1934. Pump Varnes S, Carter and W. Palmer, Sunder- 

1935." Coats, H. F. Ihlee, Wimbledon. 
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1936. Lawn Tennis Poss, F. Taylor, 
1987. PREVENTING Corkosion in STEAM ERs, &c., 
W. Lester and W. R. Lester, G 
1938. BoiLers, L Morris, Blox Bloxwich. 
1939. Low-wWaTER, &c., in STEAM BoILERs, 
ilkinson, London. 
1940. CAPPING Kyire and Fork Hanp E. Barton, 
and C. H. and J. J. dawksworth, Sheffi 
1941. Reaprxc Stanps, E. Behar, Leeds. 
1942. -Sarery Appiiances for Suips, &c,, C. G. Clarke, 


1948 J. Mallol 
E 


m, Maldon. 
A 


J. H. Johnson.(R. W. 


1947. MARKING-ouT WEARING APPAREL, &c., F. C. Noar, 
Manchester. 
1948, Mepicrnat Liquins, F. W. Griffin, Bristol. 
1949. Prorectinc Pipes and Cigar Tunes, L. B. 
Phillips, London. 
Macurnes, J. Watson and G. Whalley, 
le 

sen OX-END Sprines, 8. Cook and J. Feilden, Bury. 
1952. Puriryine Coat Gas, M. Williams, W: 

1953. Uritisine the Power Losr in BRAKES, . Bland, 


ple 

for Borries, C. Cockson, Wigan. 

1955. Fricrion Jornts, C. Milesand T. Ballard, Bristol. 

1956. Fastentne Boots, C. Miles & T. Ballard, Bristol. 

1957. BorLer FLANGING Macutne,W. Murray, Glasgow. 

1958. Wartcu Rina, &c., W. Burnett, Jarrow-on-Tyne. 

1959. Preventine the OvERFLOW of O11 in Lamps, R. 
Thorley, London. 

1960, Water-cLoset Apparatus, 8. Welman, Godal- 


Cory from Away when 
Emptiep from Baas, &c., J. 6 Manchester. 

1962. Heap Suarts, H. B. Barlow, Manchester. 

1963, Pickinc Motion in Looms for Weavine, W. L. 
Hindley and J. Caldwell, Farnworth, 

1964. Removine, &c., Sanp or Mup Banks, &c., E. 
Foulger, Liverpool. 

1965, T. Birkhead, Sheffield. 

1966. MANUFACTURING USEFUL Propucts from Shale, 
&c., T. White Thorpe Hesley, and G. Dawson, 
Sheffield. 

1967. AUTOMATICALLY and CouPLine, 
&c., CARRIAGES, &c., A Daviess, Derby. 

1968. Desk Bencn, B. Hawerkamp, London. 

1969, REVERSING PADDLE-WHERL J. Kirk, Dunfermline. 

1970. FLower-pots, &c., R. G. Kirton, Ipswich. 

1971. TricycLes, W. Spence, Surbiton, and R. C. 
Thompson, Brixton. 

1972. Suuttine for Ervts of Pap, A. Hermann, Berlin. 

1973. Roap.Horsg, 8. F. Mason, Thrapstone. 

1974. JackeTrep HEATING Sroves, L. A. Groth.—(M. 
Schneider, Germany.) 

1975. Trrcycies, A. Robinson, London. 

1976. VENTILATING Apparatus, W. P. Buchan, Glasgow. 

1977. Curative CompounD Treatixe the HUMAN 
Sxry, F. Hancock, Edin 

1978. LockinG Devices, London. 

1979. Stark, Glasgow at 

1980. GuNsTocks, fienna, an Qurin, 
Dusseldorf. 


1981. FLoatinc WATER J. Woking. 

1982. CarRriace Bearixos, W 

1983. Frxisninc Boor and SHor Keats, 
Frankfort-on-the-Maine, and 0. Robinson, Kettering. 

1984. FARINACEOUS Foon, J. Schweitzer, Brixton. 

1985. Fitrerrnc and Sucar, &c., W. 
Fairweather.—({F. Kleeman, Germany. 

1986, CHIMNEY Comat A. Thomsen, Strathbungo, and 
R. Anderson, 

1987. SprxpLe TuBEs, R. Ogden, Blackburn. 

1088. Removine Fisre, &c., from Fasrics, 


B. Thresh, 

1989. Box TRoNs, F. Stichbury, Leyton. 

1990. DiscHarciInG AsHeEs, &c., from the Furnaces of 
Surps at Sza, W. Wasley, near Mold. 

1991. Drirr ANCHOR, G. ’ King, Gorleston. 

1992. TYPE-FOUNDING Macuines, A. M. Clark.—({A. A. 
Laval, Paris.) 

1993. Funmacus, W. A. M‘I. Valon, te. 

1994. Recoverinc Inp1a-RuBBER from Waste Carp- 
tnos, &c., A. Gutensohn, London, & A. Cox, Bristol. 

1995. Moror Encrnes, J. Thornycroft, Chiswick. 

1996. Dossy Apparatus, J. Ainsworth, Preston. 

1997. Dossy Apparatus, H. Ainsworth, 

3998. DecarponaTinc CaRsBonate of Srrontia, J. 
Imray.—(H. Leplay, Paris.) 

1999. Strontia TREATMENT of SaccHaRrve Liquors, J. 
Imray.—(H. Leplay, Paris.) 

2000. Water Merrer, J. Imray.—(K. Frager and La 
Société Michel et Com ie, Pervs.) 

2001. Seats, A. J. Bale, North Dulwich. 

2002. VeLocirepe H. Thresher, 

2003. Kittixe Looms, J. F. R. Morris, London. 
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2004. Suipprnc and Coat, &e¢., A. R. 
rkenhead. 


, Bi 
sou Sroves, W. Scott, Glasgow. 
2006. DyNAMO-ELECTRIC MACHINES, W. A. Carlyle, Bir- 
mingham. 
2007. Fasteninos, H. Bingen, 
2008. Inow Fewcine, W. 
Macuixes, T. and T. Sugden, 


2010. CoLLectixc Sneets of Parer from Prixrinc 
Es, ©. A. Wilson, Liverpool. 
2011. Hatcnway Covers of Barces, T. Turton, Liver- 


2012. Sasu Puuteys, W. J. Penny, Southend. 
2013. Crank SHarrs, H. B. Young, Sheffield. 
2014. re J. W. Adams and R. Bannister, 


Red 

2015. Wirnertmnc Green Tea Lear, E. Hunt.—(J. A. 
R. Main, Calcutta.) 

2016. Cur-orr Mecuanism of Steam Encines, C. Bed 
ford, Birstall. 

2017. Looms for Weavina, C. Bedford and T. Kershaw, 
Birstall. 


2018. Sprinc Raisinc Dravout Preventer, B. Horton, 
Wolverham 


2019. Skers OLDER, L. W. White, Birmingham. 

2020. SprraL Larp Danpy Ths Sinclair, Glasgow. 

2022. Hogs, un., Wolv 

2023. MrraLiic BaRRELs and Dr Dace. WH. and B. 
Jones, 

2024. ScarBorovcH TRUNK Locs, J. Legge and W. 
Slater, Willenhall. 

2025. PLovorn Heaps, J. Searby and I. Howe, Rother- 


226. Stoprerine Borries, A. B. McLean, Sheffield. 
2027. Furniture Castors, E. W. Hughes, Lond 
2028. Rac Enotnes, J. R. Mayfield, emel Hempstead. 
2029. CooLinc Mitk, N. Mods, 
2030. Compressina, &c., AIR, T. Harrap, London. 
Securise Stair Rops, J. Faulkner and J. 
‘tar , Birmingham. 
2082. Gass, W. T. Whitehead, 4s 
2083. Rotuixc Wire Rops, W. 
ton, 
NG WINDOW Sas Weicuts, W. J. Penny, 
Southend. 
2035. KeTTLes, &e., J. Jones, London. 
Execrric ALARM ATracuMENTs for CLocks, G. 


oore, Lewis! 

INNER for Boots, T. H. Harrison, London. 
2038. Sars Doors, G. E. Morgan, London. 

2089., the AcquiIREMENT of the, Know- 

LEDGE of Musicat ScaLzs, W. 

2040. Trunks, J. G. Carrick, G 

2041. DyNAMO-ELECTRIC MACHINES, EB it, London. 
2042. Curtinc Brean, J. M. Richards.—(W. P. Ward, 


2048. Wias, &c., F. Page, London. 

2044.. Fret Saw Frames, E. J. 4 

2045. Fasrentnc Doors, J. Lowley J. Harold, 
Battersea. 

2046. SeParatine So.ip Impurities from Liquips, B. 

nic LAMPS, A. Thom d 

NCANDESCENT ELECTRIC an 

L. R. R. W. Bish wen 

2048. Lamp Burners, E. 


R. Shipton, Lo: 


2050. TRICYCLEs, Blenh New 
2051. Borrie SrorpErs PPERS, J. St. 
Edmunds. 
$008, Lguenae to Insert in the Human Ear, J. W. 
ns, 
2058. Hes for Boors, J. W. Jones and E. K. Bridger, 
2054. Avromatic SpEcuLUM, R. London. 


2055. Heatino Rartway Canmiacns, Haddan.— 
(A. Kraschovitz, Leipzig, Saxony.) 


2056. Snogs, J. J. Lay to, 
2007. W. W. GF. Folaced and 


C. Sheather, London. 

2059. Arc Lamps, J. Brockie, London. 

2060. SHEAF-BINDING HARVESTING MACHINES, J. How. 
ard and E. T. Bousfield, Bedford. 

2061. Tricycies, W. T. Shaw, Surbiton, and w, 
Sydenham, London. 

2062, TRICYCLES, W. Burgess, Battle. 

2063, Domestic Fire-escapes, A, M. Clark.—(W, 
Jensen, British Columbia.) 

5. Securtne Srrinos or Co: H. Smii 
Winchmore-hill. 

2066, Burtons made of Woon, &c., 8, 

Birmingham. 

2067, Seconpary Barreries, T, J. Jones, London, 

2068. AvuTomMaTic SIGNALLING AppaRaTus, Le 
Loutre, France. 

2069. Coottne Liquips, E. G. Colton.—(V. Wilhelmi, 
Paterson, U.S.) 

2070. Putveristnc Cerears, E. G. Colton.—(L, 
Chichester and C. M. F, Schroeder, U8.) 

2071. Putverisinc Cergats, E. G. Colton.—({Z. 
Chichester and C. M. B. Schroeder, Jersey, U.S.) 
2072. Pack or Wrapper, 8. Popplewell, Harpenden. 

2073. Primary, &c., Barreries, A. Tribe, London. 


‘2074. PERMANENT Way of Raluways, A: M. Clark.— 


(C. H. V. Orden, Catskill, U.S.) 
2075. PERMANENT Way of Ramways, P. B. and J. 
Accrin 


2078. Recay Apparatus for ELECTRIC TELEGRAPHS, C, 
D Abel.—(J. Kolzer, Duisburg, 

2079. Pointine Penciis, T. Moore, 

2080. Pianista or AUTOMATIC ACTION for , = on 
Pianos, C. D. Abel.—(L. Thibowville-Lamy, Paris.) 
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2081, E. Fewtrell and J. A, 
Crane, Birm: 


2082, A. Falkirk. 

2083. &c., D. Sheehy, 

2084. WHEELS and AXLES, W. Parsonage, 8 

2085. Jewe.Lery Fasteninos, H. Parker, Birmingham, 

2086. Stanps, &c., H. Parker, Birminghai 
7. Lockine APPARATUS, H. Parker, Birmingham. 

2088. Gas Motor ENoINes, Rodgerson, Gateshead. 

2089. Gas Encine CyLinpers, W. Ainsworth, Blackburn. 

2090. TRAVELLING Grates, J. Brentnall, Heaton Norris, 

2091. Rasina, &c., Weicuts, W. Clissold, Nailsworth, 

2092. Door Locks, W. Wilkes, Bloxwich. 

2003. Friiuinos, &c., M. Jackson, Nottingham. 

2094. Borries, W. Holt & H. Tongue, Bolton-le-Moors. 

2095. SHPs, &e., C. Ridealgh, Brighot 

2006. ASPHALTE ‘Arranars, B. Healey, 

2007. Lerrer Cups, &c., J. F 

2098. RiveTTING MACHINES, G. Shootin,” 

2099. Fasreninos, 8. H. Sutton, Birmingham. 

2100. Removine Dust from Carpets, &c., P. Stubbs 
Liverpool. 

2101. Lirtine, &e. — J. Johnstone, Paris. 

2102. SPINNING, &e., Frakes, R. Rile Habberghatn. 

2103. Suavers, J. H. > 

2104. Cooxinc Apparatts, T 
field, and W. H. Bail , Salford 

2105. Bu wos, O. Blec midt, Berlin. 

2106. Trerteces, O. Fleischhauer, Berlin. 

2107. Orntment, C. Wilson, Manchester. 

2108. Benzotine Lamps, W. Smith, Eastbourne. 

2109. Foupixe, &c., Cuatr, E. Smith, West Dulwich. 

2110. Sasn-Bars, A. Drummond, burgh. 

2111. Dovsie Boarps for P1anorortes, C. 
Marx, en. 

2112. Warves for Spixnina, &c., Row- 
bottom, Glossop, and H, I orth, Bradford. 

2113. Remepy for the Curr Sypnuiitic, &c., Dis- 
eases, E. Lawton.—{J. Carder and J. Parra, U. 

2114. Loos, J. Bennett, Baildon. 

2115. Sream "STEERING Apparatus, J. Duncan, London. 

2116. Caninets, G. Body, Aldershot. 

2117. HYDROCHLORIC Actp, E. Carey, H. Gaskell, jun., 
and F. Hurter, Widnes. 

2118. Treatinc Sutpnate of Ammonia, E. Carey, H. 
Gaskell, jun., and F. Hurter, Widnes. 

2119. Try, A. P. Price, London. 

2120. Votrarc BATTERY, D. Piot and A. Levy, London. 

2121. Srevcrures, ‘A. Drum- 


urg 
2122. Scripinc Apparatus, J. Carter, Glasgow. 
2123. Toor, G. Plum: Wi 

2124. CHECKING Avranavs, J. M. Black, London. 
2125. Wasuino Rusper, J. and J. A. Jordan, 


2126. Castors, 8. Thorpe, and W. and A. Chamberlain, 
Wigston Magna. 


igs 
2127. Sermino and Merar Bars, &c., N. 
Bos Tindall, Fraserburgh. 
UOYS. 

2120. FLUSHING APPARATUS, W. Bennett, Southampton. 
2130. PeramBuLators, F. Plaister, Oxford. 
2131. Drivinc Gear of VELOCIPEDES, 8. Rich, 
= Gas Heatixe Stoves, H. J. Davis, London. 

. Jormvers’ Bencu T. J. Syer, London. 


2145, Moron 1 agra Etéve and 
J. A, de ‘Paris. 


Letrer-soxes and Baos, F. Wirth.—(F. Teller, 
T. Maynz, and C. 0. Weber, Germa: 
2137. AMALGAM for Toorn Sroppina, W. C. Davis, 
Bayswater. 
2138. Preparino Kyittep Faprics, L, A. 
Ziesch and Co., Berlin.) 
2189. Testinc APPARATUS, J 
2140. Umpretias, &c., H. J. 
Co., and R. Geisler, Leiprig.) 
2141. FASTENINGS, T. Ha: Leebotwood. 
2142. winne’ , London. 
2143. ExpLosive Carrripces, G.G. M. Hardingham.— 
(T. Woothouse, Paris.) 
2144. Treatine Szeps or Gratn, A. J. Boult.—(Mhun, 
rdie, and Courtois, Vierzon. 
METALLIC Tunes, E. Phillips, jun., 


2146. Hypratep Oxipeof Iron, J. G.Willans, London. 
2147. PortaBLe Forces, H. Moser, London. 

2148. Firinc Batrertes, J. Mathieson, Stratford. 
2149. SirpinGc Scaes, L. G. Ram, London. 

2150. THRAsHING Macuryes, P. Gibbons and A. 8. F. 


Robinson, Wantage. 
2151. Ramuway Points, &c., H. O. Fisher 
2152. SPRING Wuerts, C. Burrell, jun., and T. Burall, 
Thetford. 
2158. INVALID CoucHEs, London. 
2154. Firerroor Puates, J. Nagel, V: 
Packinc for Pistoys, &e., Lockwood, 
2156. J. H. Johnson.—(A. Jacobs, 
wrussels, 
= Orgs, J. H. Johnson.—(&. Hermite, 
rance, 
2158, Enatnes, J. J. Miller and G. J. Tupp, London. 
2159. ADVERTISING APPARA H. B. Hyde, London. 
2160. Errectinc Compustion of Liquip HyprocaRrpons, 
J. H. Selwyn don. 
2161. PockET Kwives, E. A. Béntgen, and L. 


ackson, Lon 
and 


26th January, 1884. 


2162, TREATING SUBSTANCES, Bos E. Scott, London. 


2163. for Looms, w, Cornholme. 
2164, Borers, F. D. Rose, Flixton, 
2165. Steam Boriers, F. D. Rose, Flixton, 

2160. Waavens’ Toots, 8. Walmersley. 

2168. Currmsc Hor Iron Booms, &., W. E. Kochs, 


2169. Buocks, R, Priest, Cradley 


H. A. Gadsden.—{B. Foote, New York, U.8.) 
2077. DupLex Frre-arM, R. Blackheath. 
1931. Measurine, &c., Apparatus, W. Brown and H. 
Macdonnell, Stockton-on-Tees, and T. Thompson and 
R. Embleton, South Stockton. 
‘ 1932. Books for Btuts, &c., W. R. Lake.—(Z. 
New York, U.S. 
enture in proving the various measures e 
south, 
books, Liverpool. 


Fes. 1, 1884. 
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2170. ORGAN PALLet AtracuMents, P. Knott, Sharples, 

CoLouRED LIGHTS or SIGNALS, Ww. W. avarack, 
Liverpoo! 1. 

272. Hee Comes, B. H. Fitton, Shelley. 

2173, Knoss to their Spinpies, T. Atkins, 


Drayton. 

2174. Looms for Weavrna, R. L. Hattersley, Keighley, 
and E. Hartley and A. Ellis, Bradford. ¥ 

2175, RuppeR Protector, H. Dean, Wolstanton. 

2176. VentTiLaTors for Suips, A. W. Kershaw, 
Lancaster. 

2177. Key-BLanks, E, Phillips, Willenhall. 

2178. LocK-KNOB FasTENeR, J. W. Sisson, London, 

2179. LaBexs for Hat Tips, R. Turner, Hyde. 

2180. VENTILATED WATERPROOF Coats, E. 8. Helwitz, 
Cheetham. 

9181. TasLe CutLery, T. H. Heard, Sheffield. 

2182, FiRE-GRATES, W. 8t. J. Joyce, Dublin, 

2188. AppLyinc Bicarsponate of Ammonia to the 
Leaventne of Dovean, R. A. Mossman and J. M. 
Mayelston, Elloughton. 

2184. Cottectine Excrera, &c., C. Scott, Belfast. 

2185, DEPOLARISING SECONDARY Batrenies, A. C. 
Henderson.—(C. Philippart, Paris.) 

2186, by Rupper Type, &c., L. Bertram, 
London. 

2187. Hoipers for VaLances, A, Woods, Northampton. 

2188, VeLocipepes, J. L. , London. 

2189. Suarr Coupiinas, Coatbridge. 

2190. PuppLine and Furnaces, T. L. 
Ellis, Coatbridge. 

2191, uP Motion for Sizinc Macuines, H. 
Livesey and T. Kenyon, Blackburn. 

2192, Breap, J. M. Abercromby, Glasgow. 

2193. Giass Cumyeys, E. J. Shaw, Walsall. 

9194, Frames, W. B. Carne, Ki 

2195. Foiprne, &c., TaBie, A. M. Woolf, London. 

2196. GENERATING ELectricity, W. Fox, London. 

2197, Surep SHears, D. Ward and A, Davy, Sheffield. 

2198, Papiocks, G. Harrison, Walsall. 

2199. TricycLes, J. C. Brawn, Leicester. 

2200. CLINICAL THERMOMETERS, J.J. Hicks, London. 

2201. ELecrric Conpuctinc Wires, H. J. Haddan.— 
(J. Manne, Bruxelles.) 

9202. Fittine Borres with Liquips, A. P. Scrase and 
W. Carter, Horsham. 

2208. Warcnes, R. Squire, London, 

2204. Looms for Weavina, T. Wilkinson, Coventry. 

2205, SADDLE Bars, G. dock, London. 

DYNAMO-ELECTRIC MACHINES, W. Fairweather, 

2207, Gas Propvucers, G. R. Be 

220%. Stream Borers, &c., J. 

2209. R. Fallnight and M. Behrend, 

n. 

2210. Steam Borters, R. H. Ellacott, Plymouth. 

2211. Exvecrric Lieut to A. F. 
Link.—(M. Bauer, Paris.) 

2212. Breakino Evecrric Crecurrs, H. H. Leigh.—(J. 
L. Huber, Hamburg.) 

2213. Breakinc Down Coat, W. Walker, Saltburn-by- 
the-Nea. 


2214. Gas Motor Enarnes, F. H. Anderson, Openshaw. 
2215. Braces, G. C. Lidstone, Swansea. 
2216. Evecrric Lamps, G A. Tabourin, Marseille. 
2017, BRACE BucKLes, W. R. Lake.—(F. Armstrong, 
Briigeport, U.S.) 
2218, Propuctne ALuminivum, G. B. de Overbeck.—(H. 
Niewerth, Hanover.) 
9219, ExPLosive Compou inps, G. de Overbeck, Londor, 
2220. Printinc Copies of Drawinos, &c., E. 8. Chat: 
terton, London. 
2221. Lamps, A. J. Boult.—({L. Henkle, Rochester, U. 
2222, Permanent Way of Raitways, A. J. Boult.—¢ 
Dietrich, Berlin.) 
2228, C LotH, T. Sartorius, Germany. 
2224. Fryine Pans, A. Perkins, London, 
2225. Liquip Dippinc Compounp, R. Hastie, Bristol. 
2226. Poytoon Docks, R. Turnbull, R. Fell, jun., and 
A. M. Cohen, Newcastle-upon-Tyne. 
2227. Kamprunicon, &c., A. rilkinson, Camberwell. 
2228, ExTRAcTING LEAD, &c., from Ones, A. P. Laurie, 
Duddingstone, Edinburgh. 
2229, WasHine, &c., Coat Gas, F. Weck, Lilleshall. 
2230. Va.ves, F. Weck, Lilleshall. 
2231. Power Looms, J. Heaton and J. Bentley, Man- 
near Bradfo 
282. Rinc Spinpie, T. Coulthard and J. Simpson, 
"Preston. 
2233, one, London. 
2234. Excitantsfor Gatvanic Batteries, J. J. Lundy 
W. F. Bottomley, London. 


28th January, 1884, 


2235. Looms, J. Thornton, Shipley. 

2286. CLeANING CHIMNEY GLasses, H. Hellier, London, 

2237. FLOOR-CLEANING UTEnsILs, J. Walsh, London. 

2288, Courtine Rartway Carriaces, J. Stephens and 
J. D, Smith, South Bank, York. 

2289, INCREASING the ILLUMINATING Power of ArTI- 
FictaL Licut, F. B. Lord, South Devon. 

2240, Houpers for INCANDESCENT ELECTRIC Lamps, E. 
H. Thompson, Liv 

2241. Macutnery for Roap TRAVELLING, M. Green, 
Smethwick, near Birmingham. 

2242, PLacine Cop Tuses on the SpinpLes of MuLEs, 

on Dukinfield. 
3. SpRING-BACK Brusn, G. Russon and A. Peake, 
Staffordshire. 

2244, SecuRING SCAFFOLDING, C. Jones, Derby. 

2245. Looms for Wravine, W. Fielding, Moses Gate, 
near ton. 

2246. Supportinc, &c., Winpow Sasues, T. Nield, 
Sandbach, 


2247. AspHALT ComPRIME, J. Lortzing, Russia. 

2248, PeramBvators, M. J. Redgate, Sheffield. 
2949. ReLeasinc Horses from Veuicies, W. Cor- 
bould, Camberwell. 

2240. Frrrines for Oars, &c., L. Young, London. 

2251. FEED-WATER Heaters, J. McLachlan, G 

2252. Sprinc Packine for Pistons, &c., R. H. Taylor, 
Sheffield. 

2253. TreaTING Try, &., PLates, H. A. Morgan and 
R. Taylor, Llantrissant. 

2254, LENTICULAR ApPARaTus for LicnTHovuses, D. H. 
Brandon.—({ Messrs. Barbier and Fenestre, France.) 

2255. PeERAMBULATORS, L. L’Hollier, Birmingham. 

2256. Lamp Wicks, J. Shallis and T. Thomas, London. 

2257. PeramMBULATORS, H. W. Twiggs, Bristol. 

2258. CARRYING Parce.s, C, Halsey, London. 

2259. CONNECTING ARTICLES of Dress on the WEARER, 
W. A. F. Teffer, London. 

2260. Cases for Hotpina Type, Simmons, London, 
2261. Boors, &c., P. and G. 

2262. STRETCHING Skins, &e., Spitta, 
sen., Germany.) 

2263. Tix and TERNE Piates, J. D. Thomas, T. W. 
Evans, and J. Gravell, Swansea. 

2264. ELecrric INCANDESCENT Lamps, H. J. Haddan.— 
(C. G. Perkins, New York.) 

2265. Cuessmen, G. Cumberpatch and A. 
Mackie, London. 

. ReGcuLatinc ELecrro-pynamic Motors, T. J. 

Handford.—(F. J. Sprague, New York.) 

2267. CANE-SEATED Carrs, G. W. Fairhall, London. 

2268. GrinpiInG Picments, G. J. Baseley, London. 

2269. CoLourinG Matters, Dr. O. Hoffmann, Mainkir, 

2270. Lamps, A. Marti: ‘ham. 

2271. Cask Taps, A. Mertin 

2272. FLOWER STANDS, R. H. F Behrens, Hamburg. 

2278, FasTeNER Buttons, E. G. Colton. —(B. Wuerfel, 
Brooklyn, New York.) 

227. of Fire-arms, J. Rigby, 

2275. Curtinc the Lirts &c., of Boots, H. A. Older- 
shaw, Leicester. 

2276. Preservina the Temrerature of Leap, &c., 
Pires, J. Gill, Ke’ 

2277. PENS, &e., J. Kaye, London. 

2278, Reaunatina, &¢., Evectric Currents, J. H. 
Johnson.—(B. Bertin Paris.) 

2279. Purtryinc CoaL Gas, W, T. Walker, London, 


Fiour, &., H. H. Lake.—(A. Brzesky, 

ustria 

2281. Securine Gioves, J. 8. Letts, London. 

2282. ApaPTina a VIOLIN or like Case anda Music 
Support as one ARTICLE, J. Boarder, on. 

2283. Dwarr Sarety Bicyc J. Lee and E. Whitting- 
ton, Brighton. 

2284. "Minens? Sarety Lamps, J. Routledge and H. 
Johnson, Sunder! 

2285. HOLDERS FOR INCANDESCENT Exvecrric Lamps, 
C. Dornfeld, Cologne. 

2286. Evaporatinc Apparatus, H. H. Lake.—{A. 
Vivien and A, D, R. Dujardin, France.) 

2287. TRANSMITTING Motive-poweR, C. M. Parkinson 
and J. Walker, Doncaster. 

2288. BenpiInG ANGLE Irons, C. Wicksteed, Kettering. 


ABSTRACTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for TH& ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1957. Borries, anp Sroprers ror same, J. Edwards, 
Londen. April, 1883.—{Patent dated 11th June, 


83.) 6d. 
Ralates to the construction of bottles with internal 
stoppers composed of a glass ball. 


2485. Encives ror Tramways orn Roap Traction, 7. 
Hunt, Manchester,—18th May, 1881.—( Not proceeded 


with.) 2d. 
The inventor places the uptake on the side opposite 
to or farther from the fire door, an tween them are 
pendent tubes or a water s (or both tubes 


and water space), for the yeretee of interrupting the 

direct current of air from the fire door, and it in 

heating and mixing the aid air with the gases in the 
fire-box before they arrive at the uptake. 

2637. ManuracTuRE OF EXPLOSIVE MATERIALS, AND 
APPARATUS THEREFOR, W. R. Lake, London.—26th 
May, 1883.—(A communication from J, Pichler and 
re Fels, Vienna-Neustadt.)—(Not proceeded with.) 


Relates to the factr der and other 
explosive materials by means a ‘process w which is 
carried out in such a manner as to be entirely free from 
danger, and to apparatus therefor. 

2688. Screws ror Woop, H. J. G. eee, Koping, 
Sweden.—28th May, 1883.—{Void.) 2d. 

The inventor removes the whole or part of the super- 

fluous and impeditive material from the unthreaded 
ion or neck of the screw situate between the 

and the head, thereby reducing the said portion 

or neck of the screw to about the same d ter as the 


and bottom the of chain in which 
the buckets are in an inverted ion being caused 
to rise through a column of liquid. 


2'732. Sream Borers, F. H. Nicholson and W. Mather, 
Trent. June, 1883. 6d. 

This , First, in connecting the fire-box of 
vertical boilers by means of one or more oblique or 
vertical flue pipes, with | one or more | transverse flue 
pipes which act as 

constructing vertical boilers with a fire- box having 
a number of flue tubes of small diameter attached at 
their lower ends to the box crown, and at their upper 
ends to the shell of boiler below the water level. 


2°736. MANuFACcTURE OF Fasrics For SURGICAL AND 
MepicaL Dressincs AND oF SurRGIcAL SPLINTS 
= Supports, S. Gamgee, Birmingham.—lst June, 


4d. 

The fa fabric is made from thoroughly bleached cotton, 
the fibre being then fed on to a series of 
engines, and the batts or fleeces accumulated upon a 
travelling apron, which leads them between two 
muslin fabrics, which are themselves of an open nature, 
thorou, aly bleached and freed from dressing, and 
which f the fleeces between pressing rollers, so as 
to form a compound fabric of an absorbed nature. 
The fabric can be dipped into a liquid mixture of 
plaster of Paris when required to form splints and 
surgical supports. 

2'739. APPARATUS FOR GENERATING AND UTILISING 
Enerey, A. J. Boult, London.—\st June, 
1883.—(A communication from B, Faquant, Spring- 
field, Mass., U. proceeded with.) 4d. 

This relates to the cons’ ion of such a motor 
“that soles once set in eres it will generate, or 
cause to be generated, sufficient electric force to keep 
the conten in motion, and supply power and elec- 
tricity for other purposes.” 

2'743. Mecnanism ror Evecrric Arc 
Lamps, F. L. Willard, London.—2nd June, 1883. ~d 

Into the rack of the upper carbon a small pinion is 
geared, upon its spindle a ratchet wheel, with 
pawl and date and also an escape wheel into which 
works a detent vibrated by apendulum. A small piece 
of iron fixed to one arm of the detent acts as an arma- 
ture to an electro-magnet ; this, e: when the lamp 
feeds, is in the main circuit and tin a it with an 


magnet helix is 


root of the threaa. 


2640. Apparatus ror MAKING Lasts For Boots anD 
SuHoes, A. Stiirmer, Blberfeld, Germany.—28th May, 
1883. 6d. 


Consists in the method of giving to boot and shoe 
lasts such forms as will correspond to all irregularities 
of the feet. 

2656. Carrripce-HoOLpERs, P. W. D’ Alton, Streatham, 
and F, W. Durham, Barnet.—29th May, 1883.—( Not 
proceeded with.) 2d. 

Relates to a cartridge-holder to be worn on the 
person as a belt, or attached to a belt. 


2660. Cuuinary Urensits, Brewinc Evapo- 


bottom of the utensils, &c., by making the bottom 

corrugated. 

2676. Mecuanism ror NUMBERING, PRINTING, AND 
Curtine Tickets, CHEeques, &c., PROGRESSIVELY 
ConsECUTIVELY, = Black.—30th May, 1883. 
—(Not proceeded with. 

This relates to the aA construction of the 
machine. 

. Harvestinc Macuines ror REAPING AND 
ge Rev. J. Wild, B.A., Tetney.—30th May, 
Consists in improvements in mechanism or appa- 
ee oar cal di ed to be attached to a reaping or 
e, for automatically erecting the 
oe coeoting it, as it is cut, into sheaves or 
bundles, and binding the same with a band or other 

suitable material. 
MANUFACTURE OF O1L PaInts AnD VARNISH, A. 
F. Link, London.—30th ay 1883.—(A communica- 
tion from and B. Cohn, Berlin.)—(Not 

wil 

The paint and varnish consists chiefly of an intimate 
combination of oil and various resins with silicic 
acid, Guylaya bark, and alkalies, in which, by an 
addition of ehrom{um, alum, and sulphuret of carbon, 


q 'o balance an 

ist: caused by in the magnet 
the spindle of the escape wheel carries a nut, 
to which is a lever whose top engages with the spring 
as the carbon is consumed, and thus reduces its tension, 
‘A solenoid in the base of the — separates the car- 
bons on the passage of the current. 
2'745. Composrrion ror Removina INcRUSTATION 

FROM VESSELS AND APPARA’ 


35 nt. powdered gall nuts. frome 30 80.90 
cen nu an 

cett. of summach, io introduced with water inte 


2'74'7. Composrrion ror Removine IxcrusTaTION IN 


ammoniac, 4 parts gambia or 
catecn, {prt ye 
Es pied and applied with about 1000 

its weight 


2°749. SHEET-DELIVERING APPARATUS FOR PRINTING 
MACHINES, Conquest, London.—2nd June, 1883, 
—{A communication from Messrs. R. Hoe and Co., 
New York.) 2s. 

The improvements are ly di ed for use in 
combination with web ne prin machines, 
and consist in the combination of longitudinal folding 
mechanism comprised of an internal guide, co- 
operating external turner, and moving tapes with 
drawing rollers or cylinders, or with transverse cutting 
and folding mechanism, and also with delivery 
mechanism and means for ime or out the action of 
any or all of the cutting, folding, or ering devices. 
2°751. Apparatus For CuTTING SLATE-ROLLS, 0. 

Thomas, Bangor, ~~ R. G. Thomas, Menai Bridge. 
--2nd J ‘une, 1883. 6d. 

The invention is designed to form a machine that 
will cut the rolls to a circular or cylindrical shape at 
one operation, and at a second cut the groove required 
in the one side before the stone is removed from the 


a palmitine is produced, that, after t to 

the influence of light and air, is unaffected by external 

influences, and that on drying the varnish produces 
ss sulphur, greatly increasing the durability 
of the paint and varnish. 

S080. Om. Cans FOR LUBRICATING 

G. A. J. Schott, "ga ig and G. Robinson, 
—30th May, 1883. ‘6d. 

This relates, First, to the means of — the can; 
Secondly, to the manner of work! wo, Thindly, $0 or 
lever, which operates the valve or valves; 
the manner of affixing the spout to the can. 

2697. Devices ror Lacina Guioves, A. M. Clark, 
London.—30th May, 1883.—(A communication from 
W. T. Foster, New York.)—(Not proceeded with.) 2d. 

. be of relates to the general construction of the lacing 

evice. 

2'708. Larue Back Heapstocks or Poppers, 7. B. 
Barker and J. Ewins, Birmingham.—31st May, 1883. 
—{Not proceeded with.) 2d. 

The object is to — > in one wback centre poppet 
or hine, two admitting of 
exchange. 

2'714. Treatment or LacerR BEER AND OTHER 
oo, AND APPARATUS RELATING THERETO, J. 

‘ackson, Liverpool.—81st May, 1883. 1s. 

Relates chiefly to improvements in the bottling, 
dispensing, &c., of lager beer and other liquids. 
2'718. Miners’ Sarety Lamps, D. Dodd, Intake.—31st 

May, 1883.—( Not proceeded with.) od. 

This consists, First in the construction of the wick 
tube with an external screw on which is fitted an 
adjusting tube with a corresponding internal screw ; 
Secondly, in the construction of the safety — with 
two complete gauze cylinders with closed tops. 

2'720. Water Meters, &c., H. Frost, Manchester.— 

8lst May, 1883. 6d. 

This relates to improvements on patent No. 1619, 
in improve. 


dated 7th May, 1874, consists, 

ments in the valves for admitting and dischargin; 

fluid to be measured ; Secondly, the method of an ha 
and guiding the piston- -rod of the measuring oitedat 

2'72'7. APPARATUS FOR RECEIVING AND DISCHARGING 
Nicut Sor iN ConnecTION WITH PNEUMATIC 
System or SeweraGe, A. M. Clark, London.—1st 
June, 1883.—(A communication from La Cie Générale 
de Salubrité, Paris, represented by J. B. Berlier.) 18. 

This relates to — No. 4800, dated 14th November, 
1881, and ists in ts in the construction 

and arrangement of the ‘strainer within the receiver, as 
well as in the arrangement of the latter, and its com- 
bination with the discharging apparatus, 

2'728. Lapries’ Hat Bonnet Rests FOR 
TRAVELLING, A. Buckler, Coventry.—lst June, 1883. 
—Not proceeded with.) 2d. 

The object is to form a hat rest which can be folded 
up into a small space when not in use 


Theo object is to utilise the floating power 


of bodies 
to obtain continuous rotary motion, Be) it consists in 
the use of an endless chain of buckets passing over top 


2754. Treatinc Copper PYRITES FOR THE 
TION OF METALS AND APPARATUS THEREFOR, 


ag fits serving also as an oll hole leading to the parts 

be lubrica 

2'76'7. AppaRaTus FoR TREATING COAL OR OTHER 
ILLUMINATING OR Haatine Gas, H. Symons, Totnes. 
—Ath June, 1883. 

. The apparatus consists of a purifier, a carburetter, 

and a regulator in combination. 

2'769. Execrric Lamps, &c., W. R. Lake, London.— 
4th June, 1883.—(A communication from C. L. R. EB, 
Menges, The ) 1s. 6d. 

The two carbons are kept continually in contact 
under constant ure, either or — carbons being 
fed through a clamp or abut age 
which may be provided with metall rollers. ~ Either 
the carbons may be fed through the clamps, or the 
carbons may be gripped by the —_ and these be fed 
forward by a flexible ne The carbons may be 
enclosed in a globe which is filled with a gas, or it ma; 
be exhausted, the exhausting device being 
The specification also relates to fittings and switches 
for incandescent lamps, and to a lead cut-out, in which 
a spring released by the fusing of the “ plug” causes 
the circuit to be “ widely broken.” 


2'7'70. Exectro-morors, J. Imray, London.—4th June, 
1883.—(A communication from H. T. Hillter, 
Vienna.)—( Not proceeded with.) 2d. 

Relates to the construction of a motor suitable for 
driving dental drills, engravers’ tools, and the like. 


27°71. Manuracrure or Compounps AND 
ARTICLES MOULDED THEREFROM IN IMITATION OF 
Woop, C. D. Abel, London.—4th June, 1883.—(A 
communication ‘from B. Harrass, German: ny.) 

The Pp ists mainly of cell <ens 
linen rags r stuff, straw Xtuft, and the like, in 
suitable i> aeabtlinathon with wheat starch and wheat 
flour, or generally of cellulose and starch of any 
description. 


2774. Macuinery or TESTING THE STRENGTH OF 
ae &c., A. H. Emery, New York.—ith 
10d. 


a main bed have between 
ydraulic supports, by which 
‘itted to the 


afford to one beam a firm bearing, adapting it to serve 
as the fixed bed of the scale, while the other beam 
serves as the platform to receive the load produced by 
a strain of tension or pression on the speci , as 
the case may be. To make either beam act as this 
fixed bed, it is forced against the fixed nuts by nuts 
scree spp them, and placed on the main 


passes one an in the strain: 
which is moved on stationary screws. To apply heavy 
@ dou’ hydraulic press is provided on 


2775. Wricuixe A. H. Emery, New York. 


—5th 

This relates to scales in which the pressure is trans- 
mitted from the load platform or ——— to the 
weigh beams through the medium of liquid contained 

in suitable chambers and pipes. 
27°70. Macurvery ror DecorticaTinc or Scourine 
WHeEat, AND OTHER GRAIN AND Seeps, J. H. 
C. Martin, Walthamstow.—ith June, 1883.—(Not 

with. 


proceeded with.) 2d. 
This 1 | the of an yor 
work or metal, on tin. angular position, 


2'783. Apparatus FoR SIGNALLING on RAILWways, 
Wise, Bristol,—5th June, 1883.—{ Not proceeded with. 
2d. 


the engine, or actuating other apparatus 
means of a projection or arm by the side of the line of 
railway, such projection or arm being 
position when required. 
2784. Horse Hoes anp TuRNIP F. Mote, 
Burnham Market.—5th June, 1883. 

This relates to the application and AE with horse 
hoes and turnip thinners of adjustable wheels, skeeths, 
or discs. 

2785. Manvracture oF Cicars, C. Morris, London.— 
5th June, 1883. 2d. 
A tasteless gum or varnish is applied to the end of 
the cigar. 


2'°788. Primary Vottaic Batreries, G. G. André, 
London.—5th June, 1883. 6d. 

The sol or other negative together 

with | a so! uble — as carbonate of soda, in com- 


&. Pitt, Sutton.—2nd June, 1883.—(A 

from A. R. Gray, Montreal. (Not 
h.) 2d. 
This consists in drawing off, by means of a pum; 

pumps, the gas and nitric ev 
corte the different So ag of the treatment of the 
ites (these | passed through 
huric acid — 


them 
of condensing vats, thus ena a de’ 
quantity of gas to re-used repeatedly at very tittle 


Car Couriers, BE. T. Hughes, London.—4th 
June, 1883.—(A communication from G. A. Gage, R. 
F. Shreuder, and B. F. Read, Texas, U.S.}—-(Not 
proceeded with.) 4d. 
The draw-head has a recess —_ 
block pressed outwards by a spring, 
of which recess is bell-shaped to ute a a4 hen link 
into the recess and force back the block, when a sliding 
rod is drawn up out of a hale in the top of th 


cross- 
head. When this rod is lowered the coupling link is 
secured in position. 


2'760. Preparinc ISsINGLASS FROM THE 
BiappEers oF Cop, Happock, HERRING, AND 
OTHER Fisu, L. A. June, 1883. 
—(A communication from C. A. Sahlstrém, Sweden.) 
—(Not proceeded with. -) 

Relates to the general treatment of the bladd 
2762. Saits For Surps, &c., J. Capper, 

4th June, 1883.—({ Not proeeeded we with.) 2d. 

The object is to enable a sail _— easily flat, 
and it in i to the near its 
foot a rele, placed so as to a’ spposimately form the arc 
of ” of the sail a band is 


a slidi: 
e 


t n th 
is placed pond dither side or edge. 


~'763. APPARATUS FOR GENERATING, DISTRIBUTING, 
age Measurine E.ectricity, &c., 
W. H. Scott, London.—4th June, 1883.—{Not pro- 
with.) 2d. 

This relates to a generator, the distribu’ _—. of 
currents, regula’ apparatus in which a bl 
resistance is used, toa current meter, and to controlling 
the feed of arc lamps. 


2°764 Puaitine Macnines, J. and R. J. Foot, London, 
—4th June, 1883.—(Not proceeded with.) 2d. 
This relates to improvements in the general con- 
struction of the machine. 


2'766. Construction oF REVOLVING Back CoLLaRs OR 
Caps oF 2 &c., E. Partridge, Smethwick.—4th 
June, 1883. 

The abject is to construct revolving back collars or 
caps of axles with means of adapting and adjusting 
them, and securing axle-boxes in position without og 
usual long or short bolts, and it consists in notchi 
scoring, or receasing the ed; or edges of the screw 
collars or caps of axles for the rece’ cy of the head ms 
a screw pin, whose stem is inse 


te of copper, is contained in a 
“is in the vessel con‘ 
the positive electrode and its saline solution of sul- 
phate of zinc and sulphate ma soda. To Loe the 
sulphate of copper depositing on’ the zinc 
electrode, an isolated shield is Sol between the 
porous cell and the zinc electrode. 
2'791. Benpixe ANGLE Iron, C. Kettering, 
Northampton.—ith June, 1883. 
Relates to the employment of als rolls. 
2°795. Evecrric Bett Apparatus, W. R. Lake, Lon- 
don,—5th June, 1883.—(A communication from La 
Dany et Lapage, Paris.}—( Not with. ) 


Tie relates to the combination in asingle a) tus 
cf batteries, bell, and all the necessary electrical con- 
ductors. 

2'796. Treatinc Cotron Racs AND 
Fisres, J. Jllingworth, Batley.—ith June, 1883. 
8d. 


The inventor claims, First, the employment of a 
rotary cage working within a heated flue or chamber 
of a steam boiler ; Secondly, in combination with the 
ee the application of an alkali solution com- 
posed of whiting, chalk, or lime combined with 
steam for neutralising the acids left in the animal 
fibre after the extracting process ; y, the employ- 
ment of an exhaust fan working i in combination with 
the drying machine. 


2'79'7. Measurinc TaPes USED BY SURVEYORS AND 
la, London.—5ith June, 1883. 


The object is to es and facilitate the attach- 
ment of the tape to spindle, or its re- 
attachment in case of ieanege at this point. 

2'798. Exrractinc GiycerINE From Farry Svus- 
stances, W. R. Lake, London.—ith June, 1883.—(A 

from E. 0. Baujard, France.) 4d. 
rocess is based, First, on the action produced 
on mn atty neutral substances by oxygen and hydro- 
gen when in the aa state ; Secondly, on the 
—— Yy possessed metallic zinc, when in a con- 

‘ition of proper division to decompose the water under 
the influence of heat. 

2'799. APPARATUS TO BE USED IN THE PREPARATION OF 
Surraces FoR EtcHina, ENGRAVING, &c., 
J. J. Sachs, London.—5th June, 1883. 6d. 

This relates to an apparatus for applying the sand 
blast in the preparation of metal printing and emboss- 
ing surfaces, 

2800. Exectricat Motor, W. Peek, London.—5th 
June, 1883.—{ Not proceeded with.) 2d. 

Relates to the arrangement of electro-magnets in a 
een | motor, in which actual contact of the magnets 
is made. 

2801. Catoric Enarnes, C. Ingrey, Fulham.-6th June, 
1883. 8d. 


This relates to improvements of the oe wherein 


the head of an axle-box, the aperture owhkeh the screw 


air is forced closed vessel, retort, or 
generator, conteinimy fuel, aud cfter being used therein, 


raised into 


Two beams movable wu 
them platform levers or | 
the pressure of a load on | 
weighing apparatus. Stationary screws fixed to the 5 
bed pass through the coupled beams, and lock nuts, 
not moved in use, or fixed shoulders on the screw, 
the lamp. One end of this main 
fastened to a set screw terminating 
screws which press against two tongues fixed to a bar, 
the other end of which carries the armature of a ‘ 
shunt magnet bridging across the terminals. The Ss “ 
bar with the two tongues is held the set 
the straining beam. 
ManvuractureE, R. de Martine, London.—Ind June, 
3. Vot proceeded with.) _ 2d. 
RATING Pans, &c., P. R. Bjorling, Wolverhampton, | 2OUTS- 
—29th May, 1883. (Not proceeded with.) 2d. 
The object is to increase the heating surface of the STEAM AND OTHER BOoI.ers, S. Lattuada, Milan.— : ¢ 
Pe with a keen cutting surface mounted on a shaft, to 
which a rapid rotary motion is given. 
- 
AC- 
> 
nN 
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to promote combustion of such fuel, is employed to 

operate the piston of the engine. 

2808S. Sarery APPARATUS FoR GAS-BURNERS, The Hi 
J. W. Plunkett, Dunstalt Wyse: and J. C. Hart, 
Stratford.—6th June, 1883, 

This relates to improv ~~ on patent No. 643, 
dated 10th February, 1883, and has for its object to 
provide means whereby the necessity for holding the 
ge tap in wy until the bar or rod or its equivalent 

expanded is obviated. 

2807. Jacquarp Apparatus, J., A., end T. J. Crossley, 
— June, 1883.—( Not ‘proceeded 
wit. 

The object is to weave with the jacquard apparatus 
alone Yorkshire or linen k, or any damask or 
other fabric that requires a se ite ground, and at 
the same time to maintain the the same size as 
the machine ; and further to weave the above fabrics 
with a single or double lift machine with one or more 
cylinders, and to dispense with heald shafts or 
“banisters.” 

2809. ENvELoPEs oR WRAPPERS USED IN EXTRACTING 
Om rrom Sreps, C. Bskrett and W. H. Searle, Hull. 
—tth June, 1883. 6d. 

The inventors employ, in combination with vul- 
canised fibre a facing of ted wood, corrugated 
paper, or leather, or they face the fibre with transverse 
spaced rope of hemp, flax, manilla, cotton, wool, or 
cocea-nut fibre. The space or interval between the 
roping forms an equivalent of the grooves or recessed 
part of the facing, and actual contact between the hot 
seed bag and the vulcanised fibre is avoided. 

2810. Tips or Cues ror &c., 
T. Hyde, Oldbury.—6th June, 1883.—{ Not proceeded 


2d. 
of fitting an india-rubber 
tip. 

2811. Manvuractvure or J. Wolfendale, 
Lancaster.—tth June, 1883.—{ Not proceeded with.) 
2d. 

This consists principally in the use or east 

of pre’ gas tar or coal tar mixed with o 

rials, for the preparation of the canvas or other fabric 

employed for the manufacture of such oilcloths. 

2812. Swrrcues, E. N. Molesworth-Hepworth, 
~ eae —tith June, 1883.—{ Not proceeded with.) 


This relates to means for Sing entirely with 
the hinged or jointed tongue 
2818. Frire-arms, J. Wood- 
ward and F. Beesley, London.—b6th June, 1883. 6d. 
This refers especially to self-cocking lock actions of 
break-down guns of the hammerless c 
2814. Looms ror Weavixe H. J. Haddan, 
London.—6th June, 1883.—(A communication from 
J. MacFarlane, New Hampshire, U. S.) 6d. 
This relates to several improvements in the general 
construction and details of the machine. 
2816. Manvuracture or Brack, T. W., jun., 


and W. K. Appleyard, Leeds, and J. w, 
Manchester.—tth June, 1883. 4d. 
This relates to the process of manufacturing a finely 


divided or soluble black, which consists in treati 
waste tan or other substance = gallic aci 
or gallates, with alkali, 

residue, concentrating, and adding a a soluble salt of 
iron. 


2817. Execrricat SIGNALLING AND INTERLOCKING 
APPARATUS FOR Rartways, C. Hodgson, London.— 
6th June, 1883. 8d. 

The inventor refers to four previous specifications, 
and in this specification describes means of rendering 
the ordinary newdle telegraph instruments available 
for interlocking with and controlling the joint and 
signal levers, and airangements for simplifying the 
operation of levers electrically contruiled from a 
distance. 


2818. Apparatus ror MovLprsc or BLockine 
Corsets, A. Grant, Landport.—sth June, 1883. 6d. 
This consists in the combination of a movable finger 
with the forms or blocks on which corsets are moulded, 
the said finger being so arranged that whilst the 
corset is upon the form or block it can be caused to 
press on the same, and compel it to conform to the re- 
entering curvature > the block, and thereby ensure 
& ~ moulding of the bosoms or breasts of the 


oan FasTENERS FOR BuTTONS AND APPARATUS FOR 
SECURING THE SAME IN LEATHER, &c., W. R. Lake, 
London.—6th June, 1883.A communication from 
&. L. Pratt, Hingham, U.S.) 6d. 

This relates to the means of attaching hook buttons. 
2820. ManvracTuRE or TREATMENT OF Bret SuGaR, 

W. S. Wise, London.-—6th June, 1883.—(A communi- 
cation from G. A. Hagemann, Copenhagen. 2d. 

This relates to the treatment of sugar by removal 
of the film or coating of beet syrup, and substitution 
therefor of other syrup, such as sugar-cane juice or 
other syrup having an agrecable smell and taste. 
2821. SHADE-HOLDERS oR FRAMES FoR Gas AND 

OTHER Lamps, J. H. Stone, Birmingham.—6th June, 
1883.—{Not proceeded with.) 2d. 

The holders or frames are made collapsible. 

2823. Sprxninc SPINDLES AND THEIR A. M. 
Clark, London.—6th June, 1883.—(A communication 
from G. Jaquith, Maysville, U.S.) 6d. 

This relates partly to the novel construction of the 
whirl by which the live spindle or bebbin spindle 
proper is driven. 

2824. APPARATUS FOR Comms) Ecos, &c., J. Darling, 
Glasgow.—ith June, 1883. 8d. 

This relates to an a tus for automatically 
stopping the cooking operation at any exact instant of 
time, and the tray or carrier of which apparatus is 
released so as to raise the eggs or other articles of food 
up out of the water or liquid in which they are, or 
have been, heated or boiled. 

2825. Macuixes FoR PARING on SKIVING 
W. Douglas, Kingsiwrood.—Tth June, 1883. 6d. 

This relates, First, to the method of adjusting the 
lower feed roller relatively to the knife ; Secondly, to 
the guide, by which the leather is guided to the knife 
and enabled to turn as required ; Thirdly, to the 
method whereby undue cutting of leather, when ofa 
thickness zreater than that for which the knife is 
adjusted, is obviated, the degree of the inclination of 
the knife being capable of alteration as the thickness 
requires. 

2826. Lock-catcn PLATEs FoR STEREO PLATES 
tn Position ror Printinc Purposes, 7. T. Hodg- 
son, London.—Tth June, 1883. 4d. 

This relates to a means of securing stereotype plates 
upon metal or other blocks by means of catches or 
jaws. 

2827. Seat Traps ror WASH-BASINS, WATER-CLOSETS, 
&c., W. P. Thompson, ee —Tth January, 
1883.(A communication from A. Edwards, Nev 
Jersey, U.S.) Not proceeded with. 

This relates to improvements in the general construc- 
tion of the traps. 

2829. MANvFAcTURE oF Cast METAL WHEELS FOR 
Wacons, Trucks, TRoLLIEs, &c., R. H. Hyde, New- 
hulls, Derby.—Tth June, 1883.—{ Not proceeded with.) 
2d. 


This ists in the facture of cast iron wagon 
or other wheels chilled béth on the rim and on the 
boss. 


2832. ApPaRATUS FoR CONNECTING AND Disconwect- 
msc EvecrricaL Crrccvits AND LIMITING AND 
Measvurinc CurRRENtTs Passtnc THRrovcH H. 
H. Cunyinghame, 0. E. Woodhouse, and F. L. Raw- 
son, London.—ith June, 1883. 8d. 

To automatically break the circuit an electro-magnet 


in the t has its armature so mounted asto 
pass to either side of the magnet and be held in either 
by 4 the s 


drawn from its contact and opens the circuit. To 
measure the current stre an electro-magnet has a 
loose iron core, and in front of this is poised an arma- 
ture needle mounted on a torsion spring and carrying 
an index. Contact screws are made by cutting a 
longitudinal or oblique notch in a screw bolt; into this 
— ire is placed anda nut is screwed upon the bolt 
and wire. 


2881. Pyrevmatic Guns, &c., T. N. 


Palmer, .—Tth June, 1883.--(A ‘communica 
tion from D. M. Mefford, Toledo, U.S.) 6d. 
This relates to 


r discharging shells or ec- 
harged dynamite or other dite. 
= powder, and to projectiles for use with the said 


2835. T. Nordenfelt, London.—i*h June, 
This consists in fitting or the base of a 
cartridge capsule or case tube ane a 


recess on the base of the me cee le or case, an 
capable, after firing, of being driven out or poco Son 


together with the other 7 parts, to prepare the 
capsule or case to be reload 


2836. Propuction or For LITHOGRAPHIC 
Stones, H. J. Haddan, London.—ith June, 1883.— 
(A communication Moller, Leipzig.) 2d. 
Consists in prod on urface a cal- 
careous deposit, by ‘molntening with a solu- 
tion of bicarbonate of lime, and evaporating by heat. 


2837. Apparatus ror Formine Starch or YEAST 

into Biocks or Cakss, H. J. Haddan, London.— 

Tth June, 1883.—(A communication from W. H. 
Uhland, Leipzig, and V. Machovsky, Prag.) 6d. 

This relates to apparatus for the manufacture of 

starch or yeast cakes or blocks by means of compressed 

air, comprising in its construction a fixed stand or 
underframe, carrying fixed or movable strai 
plates, an upper frame containing one or more fix 
or movable 0b and a hermetically closing lid. 


2839. Exuaustinc on Impure Arr oR Gases, 
T. Clayton, Ashton-on-Mersey.—Tth June, 1883.— 
(Not proceeded with.) 2d. 

This relates to a system of an endless chain of 
revolving buckets passing through water. 

2840. AprarRaTUs FOR SEPARATING AND 

&c., J. H. Gatward, Hitchin.—7th 


This relates to the combination with a revolving 
cylinder of an adjustable trough, provided with a 
spiral creeper. 

2842. Recenerative Furnaces, W. Spence, 
—iTth June, 1883.—(A communication from G. 
Stumpf, Berlin.) 6d. 

This consists partly of a central receptacle or vessel, 
with a hearth at each end, on to which the material is 
fed, such hearths being se ted from the central 
vessel by a bridge, over which the material has to pass 
ina anon state into the central vessel, the material 


under operation being acted upon by heated and 
a blast, order to the temperature 
the effect. 


MANUFACTURE OF COKE AND CONSTRUCTION OF 
Coxe Ovens, &., H. Hutchinson, London.—ith 
8d. 


First, the construction of coke 
ovens by the system of flues, and the ene oy of hot 
air through the coal during carbonisation, so as to effect 
a rapid coking with the production of tar of the 
benzine series and hard coke; Secondly, the novel 
construction of the gas mains designated the chemi- 
cal zone, wherein he places pipes for the poomepeeee of 
cold air to be hea’ by the r 
and pipes to convey steam to be Soanenes, as well 
as the use of air pipes to return the non-oxidising gases 
to stop the carbonisation when the coking is complete. 
Other i impr are 
2844. Macuixery For CoLuMns, 

Suarts, &c., C. Kellogy, Buffalo, U.S.—7th June, 
1883. 6d. 

This relates to the manufacture and use of a mandril 
for rolling and forming the inner surface of metal tubes, 
columns, shafts, and other hollow cylindrical work, 
consisting of a mandril rod ha two chambers, in 
each of w) eee pairs are arranged 
at right angles to each 
2845. Meraiic McConnell, Ballymena.— 

ith June, 1883. —(Not proceeded with. 
is composed of brimstone, pm powdered 
antimony, and fine ground plumba elted tog: 
28¢7. ManuractureE or TUMBLERS, y Wine 
Grasses, Lamp Curmneys, &c., J. 7. H. Richard- 
son, Hatton.—i7th June, 1883. 

The object is to give to the edges of the articles a 
smooth and even rounded surface. 

2849. MANUFACTURE OF ORNAMENTAL TABLETS FOR 
ADVERTISING Purposes, J. Brand and H. Fermor, 
London.—ith June, 1883.—{Not proceeded with.) 


2d. 
The object is to produce imitation painted glass 
tablets. 


2854. Securinc Bacs, Pouches on Wrappers, 
Hawker, Lee.—ith June, 1883.—( Not proceeded with.) 


2d. 
Relates to a means for fastening by cords. 
2859. APPARATUS FOR THE MANUFACTURE OF GLAss, 
J. Re teshead.—8th June, 1883. 6d. 
a tes particularly to the construction of the 


oo. Looms FoR WEAVING, M. Sowden, Bradford.— 
8th 1883. 6d. 

Relates 

the heals in looms, for on 
drop boxes at each end of the loom. 
2863. VaLves anv Taps, A. H. Bateman, London.—8th 
June, 1883.—( Not proceeded with.) 2d. 

This relates to improvements in valves and taps in 
which a conical, a disc, FEA spindle valve is 
adapted to close or passage 
a diaphragm or parti’ or ed the 
valve or tap. 

. Quartz CrusHER, &c., H. Sutherland, London, 
—Sth June, 1883. 6d. 

The crusher consists of two main parts, one a cast 
metal block with a cavity in it in form like a mortar, 
and the other another cast block like a pestle. 
28°70. Apparatus For PLAyING PuzzLE or Epuca- 

TionaL Games, 7. H. Ward, Tupton.—8th June, 
6d, 


1883. 
Consists of a number of pyramidal pieom, which are 
placed upon a table, or holder, to 
wnmy desired order by tipping A. posi 
nother. 
2875. A. M. Clark, London.—8sth 


Relates to the general paints Ate vd of a spring baby 
jumper. 

2877. Ties on Buck.es ror Cortron, Hay, 
Woot, &c., E. Ascherson, London.—9th June, 1883. 
—(A communication from W. M. Freeman, Meridian, 

6d. 


v0.8. 

Relates to improvements in the form of buckle. 

2879. CowsrRucTION oF J. Betteley, 
London.—9th June, 1883. 

The inventor claims and em half 
blades, whose surfaces are greater in length fro: int 
to point than in width from the boss to the to hen | of the 
periphery of the diameter, the ends of said blades 
projecting beyond the ends of the boss or bosses, and 
with the points in line, or nearly so, with the axial 
line of the shaft. 

2883. Stoprerinc BotTLes ror ConTAINING AERATED 
or Gasgous Liquips, R. J. Sankey, Ashford.—9th 
June, 883. 6d. 

Relates to the construction of the india-rubber 


Heets or Boots anp Suors, F. Cutlan 
—9th June, 1883.—( Not with. 


Relates to the employment of a metallic plate. 


2898. Warer-wasTE Preventers, S. and J. Chandler, 
London.—11th June, 1883,—{ Not proceeded with.) 2d. 
Relates to the arrangement of valves, 


2950. FasTeNers FoR ATTacHInG Buttons, 
JEWELLERY, &c., TO CLoruine, &c., G. H. Ji 
London.—18th June, 1883.-(Not proceeded 

2d. 


Relates to the construction of a bar = passes 
through the shank of the article to be attached. 


2967. Srencu Traps, J. B. Manock, —lith 
June, 1883. 6d, 
This relates to casting or forming the “ box” in 
, 80 that the top or upper portion thereof 
ng the “grid” may be separate or apart from the 
lower portion carrying the trap. 
2968. J. C. Bauer, London.—l4th 


spanner formed in two parts con- 
nected together linkwise, or by a link arrangement, in 
such a manner that the act of grasping the spanner in 
the hand closes and adjusts the ener ——" against 
the screw nut or other article to be turn 


2985. Generatinc, Propucinc, AND APPLYING 
CuemicaL SOLUTIONS FOR EXTINGUISHING FIREs, 
&c., A. F. Spawn, Oakland, U.S8.—15th June, 1883. 
6d. 


This relates to improvements in the general con- 
struction of the apparatus. 

29083. Gatvanic ELements, F. Wirth, Frankfort-on- 
the-Main.—lith Juue, 1883.—(A communication 
Srom C. Pabst, Stettin.) 4d. 

The electrolytic liquid preferred is the aqueous solu- 
tion of ferric chloride or stannic chloride, the elec- 
trode suitable for which is made of tin or iron, the 
other electrode being of carbon. 


2996. Biank Carrripcr, C. D. Abel, London.—l6th 
June, 1883.—(A communication from W. Lorenz, 
Baden.) 4d. 

This relates to the construction of blank cartridges 
with projectiles having a deep recess at the rear end, 
and formed of a friable or easily breakable material. 


3029. Apparatus FOR COUPLING OR CONNECTING AND 
SupportTine oR HANGING SHAFTING, A. G. Brookes, 
London.—19th June, 1883.—(A communication from 
R. Whitehill, New York.) 6d. 

One of the objects is the construction of an adjust- 
able shaft hanger in which the box is so supported 
as to be able to oscillate both cematy and horizontally, 
in order that the box may readily adapt or allign itself 
to the shafting or its vibrations. 


3125. ManvFAcTURE OF SPADES AND cone, J. Sida- 
way, Halesowen.—23rd June, 1883. 
Relates to means for making the binde, tang, and 
socket from one piece of iron and steel, 


$136. Lacixc GLoves anp Boots, A. C. Mather, 
Chicago.—25th June, 1883. —(Patent dated 17th July, 
883. 


1883.) 6d. 

Relates to a cord passing through eyelets and the 
employment of a slide. 

3608. Frre-escares, G. S. Prindle, Washington.—23rd 
July, 1883.—{ Patent dated 31st July, 1883.)—(A com- 
munication from G. H. Thompson, Plattsmouth, and 
S. 0. Ryder, New York, U.S.)—{Complete.) 6d. 

Consists of a series of thimbles set ogee the — = a 
building at a suitable distance apart, and 
with transverse bars, so that a permanent 
be formed thereby. 

4337. APPARATUS FOR THE MANUFACTURE oF SUL- 
PHUROUS ACID, C. A. Allison, London.— 11th Septem- 
ber, 1883.—(A communication from the National 
Chemical Machine and Manufacturing Company 
Incorporated, Newark, U.S.)—(Complete.) 6d. 

This relates to an improved construction for the con- 
denser, and the furnace employed in such machines as 
are provided with a series of shelves, over which water 
flows in contact with the sulphurous acid fumes. 


4346. SeLr-LEvELLING Bertus, B. F. Merrill, Boston, 
U.S.—11th September, 1883.—(Complete.) 8d. 

This relates to a ship’s berth, supported at each end 
upon co-acting rocks, the one attached to the berth, 
and the other to the bulkhead, in combination with a 
pendulum guided vertically upon a stud attached to 
the bulkhead, and oscillating upon the same about an 
axis parallel to the longitudinal axis of the berth and 
connected to the end of the berth by links, whereby 
the motion of the pendulum under the ‘action of 
gravity is communicated to the berth, so that the 
shall assume a horizontal position when the pendulum 
is vertical. 

4431. Propvucine Ice FLower- on GLAss, 
C. Pieper, Berlin.—\ith 883.—(A com- 
munication from Dunkel and Cony Aachen, Prussia.) 
ete.) 2d. 

tes to the method of producing irre- 

figures on Blass by spreading out 

thereon a layer of a 

adhering to the glass and aE to become hard by 

desiccation, such as glue or gum arabic, by drying the 
same, at first slowly, and thereafter exposing it toa 
moderate heat. 

4629. Manvuracture or Buckues, H. J. Haddan, 
London.—28th September, 1883.—(A communication 
from H. Kimball, Cleveland.)—(Complete.) 6d. 

This consists essentially in forming the sockets or 
ends of the turn buckles by means of dies in which the 
metal to be operated upon is entirely enclosed, and 
the forging of the metal is done by pressure of a die or 
plunger entering an aperture in the enclosing dies and 
acting longitudinally on the ends of the metal, so as to 
force it into the form of cavities made in the dies for 
the purpose. 

4632. Traps ror Rassits, &c., W. Burgess, Malvern 
Wells.—28th September, 1883.—(Complete.) 4d. 

This relates to a trap in which the arch or bow 
forming one gripping jaw is hinged so as to lay down 
out of the way when the trap is set, and be raised 
when it is released, and in which the o itive spring 
is located to one side of, and not cent: in line wi 
the mechanism of the trap. 

4633. ANrm™aL AND Man Traps, W. Burgess, Malvern 
Wells.—28th September, 1883.—(Complete.) 4d. 

A pair of curved shear-like gripping jaws are com- 
bined with a spring and ee and releasing devices, 
the latter actuated by the animal stepping on a plat- 
form. 


4669. TeLEePHonic Apparatus, E. George, F. Pocock, 
J. 8. Muir, and J. 8. Muir, jun., London.—2nd 
October, 1883. 6d. 

with the necessary batteries are placed at sultatbe 

intervals along the line. Various forms of relay and 

methods of making the connections are described and 
illustrated. 


SELEOTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette, 


290,4'72. Cane MILL, William 8. Reeder, St. Louis, 
Mo.—Filed September 4th, 1883. 

Claim.—{1) In @ cane mill, the combination of two 
end pieces, lower rollers ha therein, 
upper roller having bearings thereon, a top piece 
oer the upper halves of the upper roller bearings, 

eans to secure the top piece to the end pieces, and 
oneness to tie the end pieces together, as set forth. (2) 
In a cane mill, the combination of two end pieces, 
lower rollers mounted therein, upper roller moun 
thereon, top pieces to secure the gudgeons on the 
upper roller and the end pieces together and having 
a vertical post, master gear wheel to turn on the post, 


and wheels connecting the roller with the maste - 
wheel, as set forth. (8) The combination, with the 
lower rollers having gudgeons, of the end pieces having 
recesses, journal boxes having feathers to fit the 
and bl by lowering them from the 
gudgeons, and plates to fit beneath the boxes to hold 
them against the gudgeons, as set forth. (4) The com- 
bination, with the lower rollers, of the end pieces in 


which the rollers are journalled, arms pivotted to the 
end ag on a scraper secured to the arms between the 
rollers, 1 uge on the end pieces, set screws working in 
the lugs through the lower ends of the arms, and 

springs between the h the set screws and arms 
to form cushions, as set f 


290,922. Insutator For ExecrricaL Conpuctors, 
Frank L. Pope, Elmora, N.J.—Filed May 23rd, 1883. 
Claim.—(1) A supporting insulator for telegraphic 
line wires or other electrical conductors, having upon 
its exterior a conical or npn screw thread, and 
provided with a socket having an interior spiral 
groove winding in the reverse direction to that of the 
exterior screw, substantially as and for the purpose 
set forth. (2) The combination, substantially as 
hereinbefore set forth, with a shackle or horseshoe 
formed with hooked ends, as described, for grasping 
a telegraphic line wire or other conductors, 


thereby forming a stirrup or ring, of a oupporting 
insulator having om xpanding ig screw thread or 
spiral groove formed upon its exterior surface and 
a reverse hollow screw formed upon its interior 


surface, whereby it may be secured to a supporting 
xin. (3) The combination, substantially as herein- 

fore set forth, with a supporting pin having a 
screw thread formed upon one end thereof, of an 


insulator constructed with a corresponding screw 
groove formed within a socket for receiving said pin, 
and a conical expanding screw thread or spiral 
groove formed upon its exterior. 
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THE UNITED STATES CRUISERS. 

We are happy to say that the U.S. cruiser Chicago will 
not be fitted with engines of the designs we have criticised. 
How far this result has been brought about by our stric- 
tures we shall not pretend to say. We learn from the 
United States Army and Navy Journal that engines upon 
the model of those in the Trenton are to be substituted for 
those recommended for the Chi by the Advisory 

. On this subject the New York Herald says :— 
«“ We knew it would happen. The engines designed for 
the new cruiser Chicago, which vessel was to be the 
beginning of a new and effective navy, have already been 
tinkered and reconstructed on paper to such an extent 
that the designer has resigned his position as a member 
of the Naval Advisory Board. It is said that the pl 
Department will have difficulty in finding any one to fi 
the vacancy. It certainly will, unless it will accept some 
one with a rage for rapearcerny J engines. To ‘improve’ 
engines of war vessels so that their effectiveness in point 
of speed may be lessened seems to be, and always to have 
been, the most fascinating of the many industries of the 
Department. Why a war vessel should be as slow as the 
heaviest tub afloat is beyond the comprehension of men 
who know most about steam navigation ; but there must 
be some purpose in it, otherwise there would not always 
have been a determined effort to rob our ships of all 
chances to make fast time. There are people uncharitable 
enough to believe that rebuilding engines is merely an 
excuse to make work at navy-yards at election time, or to 
help rich machinists who contribute largely to campaign 
funds ; but even if this is so, why should all the improve- 
ments work backward?” 

Of course we have been called hard names by some 
persons in the United States for presuming to criticise 
American inventions ; but we have certainly said nothing as 
bad as the Herald hassaid. In dealing with the question we 
have pointed out defects in the designs of the Chicago and 
her machinery, without imputing motives of any kind. It 
is gratifying to find that wise counsels prevail; and that 
experimental engines will not be put into the new ship. 
We do not know why American engineers should be 
ashamed to take a lesson from their English brethren. 
We can only account, however, for the designs of the 
Chicago’s engines on the hypothesis that it was held to 
be absolutely necessary to produce machinery of an entirely 
novel type, and that no matter how good anythin 
might be, it must not be adopted if it was used by Englis 
engineers. No system more absurd or more likely to end 
in disappointment could be adopted. 

The truth is, that American engineers have no experi- 
ence worth naming in the construction or design of iron- 
clads or screw engines. In this there is nothing of which 
they need be ashamed Their country has elected not to 
havea Navy, consequently engineers and shipbuilders have 
turned their attention in a different direction. It has also 
elected not to have a mercantile marine worth naming ; 
and for this reason Americans capable of designing and 
building a good large compound engine may be counted on 
the fingers of one hand. It is doubtful, indeed, if they exist 
at all; if they do then they have been trained in this 
country. On the other hand, and as we have already said, 
no engineers in the world can compete with Americans in 
the design and construction of river steamers of all kinds. 
The United States do not lack talented men, but all the 
talent in the world will not produce a successful man-of- 
war, unless it is backed up by experience. All the men- 
of-war which have been designed in the United States from 
the Monitor down to the Wampanoag have supplied 
evidence of the possession of talent—-or even genius— 
by their designers ; but they have also illustrated in the 
most forcible way a lack of that knowledge which can 
only be obtained by experience. Thus, for example, 
in one case an engineer holding that plenty of alan 
ought to be put in a bearing, e the brasses of a screw 
shaft 5ft. long in one piece. The intention was admirable; 
the theory perfect; the practical result disastrous, for rea- 
sons which will be obvious to every experienced marine en- 
without a word of explanation. It is simply impossible 

or American engineers to build a thoroughly satisfactory 
man-of-war without copying English practice. Itcanno more 
be done than we coul uild a great river steamer which 
could cross a prairie on the dew—to use an American figure 
of speech—without copying Brother Jonathan. The thin 
cannot be done, and American engineers need not fee 
ashamed that they do not possess an education which they 
have had no opportunity of acquiring. On the contrary, 
they should be thankful that they can enjoy the fruits of 
our dearly bought experience for next to nothing. They 
need not even thank us for them. 


COCOA POWDER. 


For the past year we have been anxious to give some 
information on the subject of this remarkable powder, but 
the very honourable reticence of those who have had to deal 
with it officially has made this impossible. We are now, 
with the consent of the manufacturers themselves, able to 
say a little—we wish it might be more. 

In 1880 it appears that experiments were first begun 
with the substance in question by the United Rhenish 
Westphalian Gunpowder Company at Cologne, their rivals, 
the Rottweil Hamburg Company, also taking up the same 
investigation. The respective managers of these companies 
are Herrs Heidemann and Dutten. In 1883 the powder 
was sufficiently perfected to be brought to the notice 
of the German and English Governments, both of whom 
have had large supplies of prismatic powder of the usual 
composition. The so-called “cocoa” powder then earned 
its name by its brown colour and strong resemblance to 
cocoa or chocolate. Its composition and method of manu- 
facture are kept secret. If analysed it yields sulphur, 
saltpetre, and charcoal in proportions varying slightly 
according to the sample of powder selected, but there is 
no other ingredient to be detected unless it is a suspicion 
of resinous matter. Its physical properties are chiefly 
remarkable in its liability to aheorb moisture in greater pro- 


portion than ordinary powder—that is to say, to the extent 

of 15 to 2 per cent. under fairly favourable conditions, 
when ordinary prismatic powder would absorb from 1 to 
13 per cent. It is found, however, that with the respec- 
tive quantities of moisture the action of cocoa powder is 
less affected than that of the other; also it bears travelling 
and rough usage better. Perhaps our readers may con- 
clude that the cocoa powder owes its qualities mainly to 
having charcoal in some new form and less perfectly burnt. 
We can only say that we have not the least notion if this 
is the case. 

Of course, the main question is, What are the ballistic 
qualities of this explosive? We give herewith two 
tables, A and B, the former A showing the relative 
results obtained by brown prismatic cocoa powder and 
ordinary black prismatic; and the latter, B, showing 
the results obtained with two classes of cocoa powder— 
H and T. The first aim of the company is to secure 
uniformity as to results, the next a maximum velocity in 
proportion to the pressure and strain on the gun. Quan- 
tity of powder is, of course, quite a subordinate considera- 
tion. Scientifically there is no doubt that this is the proper 
order of importance in results; but practically it is so 
great an object to get the maximum work safely out of our 
guns, that a powder giving a high result in this way might 
probably be preferred to one standing only on the merit of 
regularity, and much inferior as to work developed. Indeed 
ihe Italian ig ie powder owes its credit to low 
pressure rather than regularity. Of course, a powder 
possessing both requirements must stand first in everyone’s 
estimation, and for the cocoa powder both may be claimed 
in the highest degree, we believe. 

The standard of accuracy insisted on in Germany is a 
high one—namely, a variation in velocity under 10 metres 
per second (324ft.). We hope to be able to show the 
actual attainments in this respect shortly, when we give 
some results recently obtained at Spezia in comparison 
with progressive powder. In the meantime a velocity 
of nearly 2000ft. with a pressure of little over 14 tons, and 
1922ft. with one of about 12 tons, speak in a way that 
calls for no comment from us. 

TABLE A. 
Comparative Results obtained by Westphalian Cocoa and ordinary 

Priematie Powder, at Bidedale, by Sir W. Armstrong, Mitchell, 

a 0. 


| 43 | Weight of Pressures on 
SSS EL GS! d_ of 
| charge | | chamber. lof shot 
in. | No. | | ft tons. | tons 
300 | 4065 250 | | ass 1655 
rismatic { 1663 | 15°26 
piv. | 270 | 401 | 200 |{ 
2965| 4078 brown | 250 | 452 | 2118 | 
ic 
T2051 | 270 | 454 | |} 
17-04 | (1541 
300} 4065 | ordinary | 230 | 456 | 1905 { | 1548 
Mock (15-98 
296°5| 407s | Premat | 290 | 450 | 2010 { | 1538 


TABLE B. 
Results obtained with United Rhenish Westphalian Gunpowder at 
Woolwich in October, 1883, and subsequently. 


Pressures—Tons. 

Gun. 3/38 atendiatend Middle 

S| of at the 
io | & > = | bore. | bore. gun. muzzle, 


} Ib. | ft. |33°6 
| 320 1817) 11°4 91 37 


| gun | 
Hess ,, (21051 | 165) | 6°5 
33°6 | 
T 1782} 10°38 | 10-7) | 
,,  |170!,, {1922 us | 56 


T 190| ,, (2088 16°3 | 16°6 5°9 
| | 


HADFIELD’S MANGANESE STEEL. 


In our last impression brief reference was made to some 
specimens of steel of remarkable properties exhibited at the 
recent meeting of the Institution of Mechanical Engineers. 
Some further particulars will be of interest. This manganese 
steel is really a new steel, and a few years ago could not have 
been made. It is only through the new manufacture and intro- 
duction of higher percentages of ferro-manganese that it can be 
now made a commercial success. It is sufficiently well known 
that manganese has been employed for many years in the manu- 
facture of steel in various proportions, but anything exceeding 
1 per cent. it has been generally believed would render the metal 
under treatment worthless, and any further addition thereof in 
excess of this proportion has been considered impracticable. In 
fact, Dr. Siemens had stated publicly, on many occasions, that 
the use of manganese was simply a cloak to cover the impurities 
in steel making, that it covered a multitude of sins, and this was 
the general opinion of the steel trade. Messrs. Hadfield, how- 
ever, engaged in a long series of experiments and tests, with the 
object of discovering its truth, and after a considerable expendi- 
ture of time and capital, discovered that by adding the ordinary 
ferro-manganese of commerce to iron or metal, either wholly or 
to a great extent decarbonised and refined, and treated by any 
of the ordinary processes, or to steel produced by such pro- 
cesses, in increased proportions sufficient to obtain or produce in 
the steel or decarbonised iron under treatment a percentage of 
manganese varying from 7 to 20 per cent., that the most bene- 
ficial results could be obtained. Such percentage is regulated 
according to the purpose for which the steel is required—for 
instance, to produce a steel suitable for armour-plates, and other 
purposes, as we mentioned last week, they add about 10 per 
cent. of rich ferro-manganese, containing, say, 80 per cent. of 
manganese, thus obtaining a steel containing about 10 per cent. 
of manganese. For railway purposes they add about 11 per cent., 
for steel toys and tools, about 12 per cent. They pour this 
ferro-manganese into the molten steel under treatment, tho- 
roughly incorporating it therewith, and then run it into ingot or 
other suitable moulds, and allow it to cool, after which it is 
ready for use, as it requires neither tempering, rolling, forging, 
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or hardening. This treatment of steel in suitable proportions, 
according to requirements, appears to bs uovel, and renders the 
steel so manufactured harder stronger. censer, and tougher than 
most steel now manufactured, sven when forged and rolled. This 
steel may, however, be forged and rolled in the ordinary manner, 
For casting it has the advantage that it possesses greater freedom 
from honeycombs and similar defects ; but the most peculiar 
property is its great toughness, combined with extreme hardness. 
It is through this that the hitherto indispensable processes of 
rolling, forging, hammering, hardening, and tempering may be 
dispensed with, thus effecting for many articles an enormous 
economy in time, labour, and expense. In casting its fluidity 
enables fine steel castings to be made without misrunning, and 
approaching in smoothness iron i As far as has been y 
observed, it does not, when cast, settle so much, nor does it draw 
like ordinary steel castings at the junction of the thick and thin 
parts. It would thus appear that steel so manufactured is 
specially adapted for making steel rolls to replace those of 
chilled metal, iron, armour plates, the larger edge tools, and 
articles known in the steel trade as steel toys. Its value for 
agricultural wearing parts will be at once seen, as these may be 
cast therefrom without requiring either forging or tempering, for 
like large edge tools they will be ready for use after grinding. 

It appears that this use of manganese renders the use of 
silicon to obtain soundness unn . Amongst the samples 
of the steel placed on the table at the meeting of the Mechanical 
Engineers were a sample test bar containing 12 per cent. man- 
ganese, bent double when cold, though hard enough for turning 
iron; a sample from same ingot, tested by Mr. Vyle, and show- 
ing tensile strength of 42 tons per square inch, with 20°85 per 
cent. elongation ; several hammered pieces ; a manganese 
containing 20 per cent. manganese, just as it left the mould ; an 
axe, containing 12 per cent. manganese, just as cast in the rough, 
had chopped through }in. square iron. This, like the others, 
had not been hardened or tempered, only the edge ground. 
There were also a large size, about 14in. wood chisel, which had 
been used in the pattern shop fifteen months. This was of 
steel, containing 14 per cent. manganese ; a corve wheel which 
had been tested with sixty heavy blows, and showed a peculiar 
crystallisation. It contained 12 per cent. manganese. None of 
this steel hns the slightest magnetic capacity ; it is a very poor 
conductor of electricity, worse than iron wire, yet fine drillings 
or scrapings from it are attracted by the magnet. We are 
informed that it does not seem to oxidise easily, though tested 
by Messrs. Hadfield in sea water. It is said not to corrode as 
much as ordinary steel, which is exactly what would not be 
expected from the many statements to the effect that manganese 
made steel easily corrodible. Itis said not to tarnish easily, and 
it is found that heating it to a white heat and quenching in cold 
water instead of hardening it, causes it to become softer and 
tougher. The tested sample mentioned above was heated to a 
white heat and allowed to cool down on the shop floor. 

It is rather curious that the properties hereinfound should 
only be now found, and after finding a steel that is at the same 
time very hard, very tough, not attracted by the magnet, and 
with considerable elongation, we may next expect anything to 
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materials, 


GUIBAL FAN AT THE DAIRY PIT. 

THE Wigan Coal and Iron Company has recently erected at 
its Dairy Pit, one of the numerous collieries owned by the 
company in the West Lancashire district, an improved fan on 
the Guibal principle, which has been designed by Mr. Cockson of 
Wigan. Ata recent meeting of the members of the Manchester 
Geological Society, which is largely composed of mining engi- 
neers, held in Wigan, a visit was paid. to the Dairy Col- 
lieries for the purpose of inspecting the new fan in operation, 
after which Mr. Cockson read a paper descriptive of its con- 
struction. The paper was illustrated by diagrams which we re- 
produce on page 104, and the following extracts from Mr. 
Cockson’s paper will explain the improvements he has introduced, 
and the advantages he claims for his invention. Numerous ex- 
periments on the Schiele, Waddle, and Guibal fans, have con- 
vinced Mr. Cockson that centrifugal ventilators are much pre- 
ferable to the variable capacity or air-pump type, and that 
the Guibal is a much more effective fan than the Waddle or 
the Schiele. There is, however, one main objection to the use 
of the Guibal, and thisis the great size, weight, and expense of a 
fan required to do heavy work; the advocates of the Schiele 
having had a decided advantage to claim over the Guibal, as at 
some collieries it would be practically impossible to put up a 
Guibal fan on account of the space and depth of excavation re- 
quired. With the view of removing this objection, Mr. Cockson 
has designed his improved type of Guibal, which he has termed 
the “silent Guibal,” for which he claims that while it has all 
the advantages of the Guibal, it is at the same time a silent and 
non-vibrating fan like the Schiele, and can be constructed of 
much smaller dimensions than is required for an ordinary 
Guibal. The Wigan Coal and Iron Company, having in view an 
alteration of the system of ventilation at the Dairy Pit, an op- 
portunity was afforded to Mr. Cockson for carrying out his 
ideas, and after a number of experiments with models, it was 
determined to put up one of the new fans, and instead of an 
ordinary Guibal of 40ft. to 50ft. diameter, which it had been 
thought would be necessary, a “ silent Guibal,” of 30ft. diameter 
was put up. This fan was completed in August last, since 
which time it has been working satisfactorily, and it is described 
by Mr. Cockson as follows :-— 

“The Dairy Pit fan is 30ft. in diameter, has a close-fitting 
casing, expanding chimney, and adjustable shutter, just like the 
Guibal, but the blades of the fan are to taper from a width of 
15ft. at the inlet end of blade to a width of 7ft. at the tip ; this 
tapering of the blades being so proportioned as to give an equal 
area of air passage throughout the fan ; and itis in this that the 
main alteration lies, and it is owing to this that the fan is a 
silent one. This particular fan draws its air through one inlet 
14ft. in diameter, the fan being connected to the upcast by a 
circular iron tube of that size. The upper half of the fan casing 
is made of iron plates cast to the outline of the curve of the 
blades and roofed with wood lags, while the lower half and fan 
race and chimney are built in brickwork to the same curve. 
The fan itself is constructed on the usual lines ; in fact it is the 
framework of a Guibal fan, which the company had on their 
hands. Such is the fan, and it was put up to produce bin. of 
water gauge, and to be able to pass 300,000 cubic feet of air per 
minute, In order to get this excessive water gauge the fan has 
to run at fully eighty revolutions per minute, and as it was not 
thought wise to couple up the engines we had direct to the fan, 
it was decided to drive the fan with grooved pulleys and cotton 
ropes, so proportioned that with the engine at fifty the fan runs 
at eighty revolutions per minute. The ropes are fifteen in 
number, each 2in. in diameter, and are amply strong enough to 
transmit 365 horse-power per minute at eighty revolutions of 
driven pulley, which is 9ft. 4in. in diameter. engines are 
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in duplicate, horizontal, and condensing, having cylinder 30in. 
diameter and 36in. stroke. This plant was erected to take the 
place of two underground furnaces, having a fire-bar area of 129 
square feet, on which 12 tons 17 cwt. of Arley mine mixture 
were burnt per twenty-four hours, producing with the furnaces 
very hard fired 142,570 cubic feet of air per minute, the cost for 
wages being 19s. 3d., and for fuel £4 3s. 7d., or a total cost of 
£5 2s. 10d. per twenty-four hours, which, multiplied by 365, 
will be £1876 per annum.. When the fan was started it was 
found after careful testing that it got the same quantity of air 
as the furnaces when running at fifty-two revolutions per 
minute, burning 4 tons 2 cwt. of rough buzzard slack per twenty- 
four hours, and costing for wages 10s. 6d., and fuel 15s. 4d., or 
a total per day of £1. 5s. 10d., which multiplied by 365 gives a 
cost of £471 per annum, or a saving by the use of the fan on 
the two items of fuel and labour of £1495 per annum. Of 
course from this an allowance ought to be made for interest, 
depreciation, stores, &c. In addition to this great saving we 
were able to increase the quantity of air in the mine enormously, 
the fan producing at eighty revolutions per minute (at which 
speed it works quite noiselessly and easily) an increase of 56 per 
cent. in the quantity of air, namely, from 142,570 with the 
furnace to 222,750 with the fan ; the latter quantity being pro- 
duced under a water gauge of 4°7in. in the fan drift, and 4°95in. 
at the fan side next to engines ; the useful effect calculated on 
the lesser water gauge in fan drift being 70°3 per cent. of the 
steam power in cylinder of 234 horse-power. This test was made 


THE METROPOLITAN SEWAGE. 


THE report of the Royal Commission to inquire into the pollution 
of the river Thames by the discharge of the sewage of the metro- 
polis, which was presented to the Queen on Saturday, has been 
laid on the table of both Houses of Parliament. The following is 
a@ summary of the general conclusions which the Commissioners 
have arrived atin regard to the first two subjects of their inquiry :— 


1. That the works of the Metropolitan Board, for the p of 
carrying the sewage of London to the respective outfalls at Barking 
Creek and Crossness, have been executed in a highly creditable 
manner, and have been of great benefit to the metropolis. 

2. That the storm overflows allow the occasional discharge into 
the river within the metropolis of considerable quantities of solid 
fcecal matter accumulated in some of the sewers; but this has not 
caused, under present circumstances, serious damage or offence. 

3. That the sewage from the northern outfall is di y 
over the foreshore, and not, as was originally intended, ‘‘ throug 
submerged pipes terminating below low-water mark; this arrange- 


ment reer. the risk of nu‘sance from the disc " 

4. That the discharge of the sewage in its crude state during the 
whole year, without any attempt to render it less offensive by 
separating the solids or otherwise, is at variance with the original 
erstanding 


intention, and with the und in Parliament when the Act 
of 1858 was passed. 

5. That the discharge from the main outfalls becomes very widely 
distributed by the motions of the water both up and down the 
river being traced in dry seasons through the metropolis and almost 
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SILENT GUIBAL FAN. 


soon after the fanstarted, at which time the upcast (230 yardsdeep) 
was unbricked, and 9ft. in diameter for half its depth, and 10ft. 
in diameter bricked for the remaining half, and in order to 
lessen the friction of air in the upcast it has since then been 
enlarged to 14ft. in diameter, and when this work was about half 
completed another test was made, and the fan was found to be 
giving 74 per cent. of useful effect; this result being obtained 
from an average of eleven diagrams taken at certain intervals 
during the whole duration of measurements of air, which were 
taken with carefully tested and corrected anemometers under- 
- round, on account of the difficulty of accurately measuring the 
air close to the fan.” 

This enlargement of the upcast shaft has been carried on con- 
tinuously since August, and as this work has not necessitated 
any stoppage of the operations in the work ventilated, it has 
afforded a fairly good test of the strength and capabilities of the 
fan. The advantages which Mr. Cockson claims for his silent 
fan he sums up as follows :— 

“(1) Fans of this type, of from 12ft. to 20ft. in diameter, are 
able to do, at the same blade-tip speed, just as much work as 
any Guibal fan of the usual size of. say, from 30ft. to 50ft. in 
diameter. (2) That on account of their less size and weight 
they are not so liable to break down and injurious straining, 
and for the same reasons are much more economical than the 
larger Guibal or any other type of fan, as if my fan is properly 
proportioned for the work it has to do, there is no reason why it 
should not get 70 per cent. of useful effect as compared with the 
results of 40 per cent. up to 52°95 per cent. given in the report 
of the North of England Committee. (3) They are less costly 
to erect on account of the less size of the fan gearing, and the 
requisite foundation, excavation, &c., than a Guibal would be to 
do the same work. (4) They can be made as small and light as 
the Schiele, and will give equal water gauges and quantities of 
air at an average of two-thirds of the speed that would be 
required by a Schiele to do the same work.” 


A short discussion followed the reading of the paper, in which 
Mr. Hilton, of the Wigan Coal and Iron Company, said he could 
endorse all that had been stated in the paper as to the results 
obtained by the fan ; Mr. Hedley, Inspector of Mines, also said 
that so far as they could judge at present, the result seemed to 
be very good indeed, but he suggested that when the pit was in 
proper working order, official tests should be made of the fan, 
and they would then have a better basis of comparison as to the 
work done by this and other fans. Mr. Cockson said he should be 
most willing to comply with the suggestion made by Mr. Hadley 
subject to the sanction of the Wigan Coal and Iron Company, 
and the discussion shortly afterwards closed. 


as high as Teddington; and that it oscillates for a long period 
before getting finally out to sea. 

6. That the dilution of the sewage by the land and sea-water, 
aided by the agitation produced by the various motions in the river, 
effects a partial purification of the se by oxidation; and that 
this purification is carried further by the action of animal and 
vegetable organisms. 

7. That the sewage, which becomes distributed to the higher 
and to the lower portions of the river, thus gradually loses its 
offensive properties. The limits above and below the outfalls 
where this purification b efficient vary with the meteoro- 
logical conditions; but it may bs stated that, in general, above 
Greenwich and below Greenhithe the river does not afford ground 
for serious complaint. 

8. That between these limits the effects of the sewage discharge 
are more or less apparent at all times. 

9. That in dry seasons the dilution of the sewage is scanty and 
ineffective, especially at neap tides. 

10. That it does not appear that hitherto the se discharge 
has had any seriously prejudicial effect on the general healthiness 
of the neighbouring districts. But that there is evidence of 
certain evil effects of a minor kind on the health of persons em- 
ployed on the river ; and that there may reasonably be anxiety on 
the subject for the future. 

11. That in hot and dry weather there is serious nuisance and 
inconvenience, extending to a considerable distance both below and 
above the outfalls, from the foul state of the water consequent on 
the sewage discharge. The smell is very offensive, and the water 
That part], posed of 

: + foul mud, ly com of sewage matter, accumu- 
lates at Erith and elsewhere, and adheres to nets, anchors, and 
other objects dropped into it. 

13. That sand dredged near the outfalls, which used to be 
obtained in a pure state, is now found to be so much contaminated 
with sewage matter as to be unusable, compelling the dredgers to 
go farther away. 

14. That for these reasons the river is not, at times, in the 
state in which such an im t highway to a great capital, 
t to be. 

15. That in consequence of the sewage discharge fish have dis- 
a from the Thames for a distance of some fifteen miles 
below the outfalls, and for a considerable distance above them. 

16. That there is some evidence that wells in the neighbourhood 
of the Thames are affected by the water in the river; and, 
although there is no proof of actual injury due to the sewage, that 
anxiety may be felt on that point. 

17. t there is no evidence of any evil results to the navigation 
of the river, by deposits from the sewage discharge ; but that this 
discharge adds ly to the quantity of detritus in the river, and 
so must increase the tendency to deposit. 

18. That the evils and ers are likely to incrcase with the 
increase of population in the districts drained. 


19. That it is desirable we should inquire further ‘‘ what mea. 
sures can be applied for remedying or preventing” the evils and 
dangers resulting from the sewage discharge, 

20. That before we proceed to this further branch of our 
inquiry we should allow some time for the consideration of this 
our first report, and of the remedies which may be suggested for 
the evils we have pointed out. 

The report is signed by Lord Bramwell, Sir John Coode 
Colonel ¢. B. Ewart, Dr. Alex. W. Williamson, Mr. F. 8. B. F 
de Chaumont, Dr. Thomas Stevenson, and Mr. James Abernethy, 
It was not signed by Sir P. Benson Maxwell, who is absent from 
— on public duty ; but the substance has been discussed 
with him, and he has written aletter expressing entire concurrence 
in the report. 
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CONTRAOTS OPEN. 


NARROW GAUGE BRIDGE, INDIAN STATE RAILWAYS, 


THE Indian Government want tenders for the bridge which we 
illustrate on page 105. Tenders are to be sent in to the India Office 
in the usual way before 2 p.m. on the 12th inst. We believe the 
bridge has been designed at Cooper's Hill, and it will be seen to be 
novel in some res' lapted for pi 1 transport 
across country. ore bridges, it will be understood, are wanted 
than that which we illustrate. The work required under this 
specification comprises the construction, supply, and delivery in 

land, at one or more of the parts named in the conditions of 
tender, of the whole of the ironwork for ten plate girder spans of 
6ft. in the clear, thirty-three plate girder spans of 20ft. in the clear, 
seventy-six plate girder spans of 40ft. in the clear, forty-two trian- 
gulated pe spans of 100ft. in the clear—one of which we illus- 
trate—and all the rivets required to complete the erection of 
the bridges in India, all bolts required to secure the sleepers to 
the girders, all kerb bolts and planking bolts, and all holding down 
bolts, with, in each case, an allowance of 50 per cent. on the net 
pe | of rivets, and of 10 per cent. on the net quantity of bolts 
uired for waste. Hook bolts, in number sufficient to provide 
for the sleepers being placed 18in. apart centre and centre, and 
including an allowance for waste, are to be supplied with each of 
the smaller spans, viz., with each 6ft. span twenty-seven bolts, 
with each 20ft. span seventy bolts, and with each 40ft. span 130 
bolts. With each 100ft. span are to be supplied 120 square- 
headed sleeper bolts 8in. long, sixty kerb bolts Zin. long, 350 
pans bolts 4hin. long, and twenty holding-down bolts. Service 
its and ordinary platers’ , to be selected by the 
Inspector-General of Railway Stores for use in the erec- 
tion of the work in India, are also to be supplied with the 
different spans, in the following proportions :—With each 6ft. and 
20ft. span, 14 1b. of bolts and nuts and 7 lb. of washers; with 
each 4Oft. span, 4 cwt. of bolts and nuts and } cwt. of washers ; 
and with each 100ft. span, 3 cwt. of bolts and nuts and 1} cwt. of 
washers. Two bed-plates. each 6ft. 4in. long, are to be supplied 
with each 100ft. span. The timber work and permanent way are 
not included in the contract. The spans are delineated on four 
sheets of drawings, numbered A 383, A336, A341, and A370, 
which may be seen at the office of the Director-General of Stores, 
India-office. The contractor will be required to make his own 
copies of these drawings, and also to prepare, at his own expense, 
such further drawings as in his opinion, or in that of the 
Inspector-General, may be necessary for the proper execution of 
the work. The drawings so prepared must receive the approval of 
the Inspector-General before being worked to. 

The wrought iron is to be well and cleanly rolled to the full sec- 
tions shown on the drawings or in the specification, and free from 
scales, blisters, laminations, cracked edges, and defects of every 
sort, and the name of the maker is to be rolled or stamped on every 
piece. It must be of such strength and quality as to be equal to 
the following tensional strains, and to indicate the following per- 
centages of contraction of the tested area at the point of fracture : 
—Round and square bars, and flat bars under 6in. wide, 24 tons 
tensional strains per square inch; percentage of contraction of 
fractured area, 20. Angle and tee bars, and flat bars, 6in. wide 
and upwards, 22 tons tensional strains per square inch ; percentage 
of contraction of fractured area, 15. Plates 21 tons tensional 
strains A se! square inch; 10 percentage of contraction of fractured 
area. Plates across grain, 18 tons tensional strains per square inch ; 
5 percentage of contraction of fractured area. Sample pieces of 
angle iron are also to be tested, each with one hole, of a diameter 
proportioned to the rivets to be used in the bridge, punched in the 
centre of the area to be tested. The iron intended to be used for 
the rivets must, whilst cold, be capable of being bent double with- 
out showing signs of failure. The tests are to be conducted at the 
works of the contractor or elsewhere. The remaining conditions 
are those always laid down in Indian State railway specifications. 


KensincTon MuseuM.—Visitors during the week ending 
Feb. 2nd, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,373; mercantile marine, Indian 
section, and other collections, 2835. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1335; 
mercantile marine, Indian section, and other collections, 213. 
Total, 14,756. Average of corresponding week in former years, 
13,405. Total from the opening of the Museum, 20,751,153, 

SPECULATORS AND THE ELEctRICc LIGHT.— What, however, counts 
more than anything else against the future progress and ultimate 
triumph of the electric light is the speculative element which has, 
thus far, been mixed up with the commercial side of it. It has 
been the prey of the market operator more than any other form of 
enterprise of recent date, not excepting the gold mines. The 
operator is rarely or ever anything but a source of trouble to the 
enterprise he undertakes to assist. He is least of all a good 
friend to a new invention, because his object is not the develop- 
ment of an industry of any kind, but an immediate profit. It is 
no part of his business to find the means with which to pursue 
costly and protracted and scientific investigati If a man has 
invented anything and patented it, and if this invention attracts 
public notice, so that there is a chance of selling it to ignorant 
persons at a magnificent profit, then the market will advance its 
money, and do its best to make the operation what it calls a 
success. But a ‘‘ success” in the Stock Exchange sense is often a 
most ruinous affair for investors, and it has been so in the case of 
the electric light. Speculators of every description, from the con- 
vinced enthusiast downwards, have rushed to make money out of 
the shares of companies started to work one or other of the 
numerous patents which the furore made it profitable for real or 
sham inventors to take out. Companies were started with 
apparently no other object than the promotion of other offshoot 
companies. Patents were sold and re-sold a dozen times over, and 
for a brief space all seemed to be doing an. excellent business. 
But much of this kind of trading was unreai and factitious. It 
led to nothing because there was no substance behind it. The 
various companies could not obtain remunerative contracts, and 
without these it was neither wise nor expedient to continue, for 
mere advertising purposes, contracts that yielded a loss, All the 
prosperity, in a word, was on pene ; and in a very short time the 
discovery of this fact worked a revolution in popular sentiment 
towards electric lighting enterprises which must check progress for 
some time to come. From being blindly confident, the investor 
has become absurdly suspicious, and it is pardonable that he should 
be so, considering what he has suffered. All the more 
reprehensible are these manceuvres of the market by which a thing 

in itself is brought into discredit. Apart from market 
influences, there was nothing to have hindered electric lighting 
enterprises from entering on a modestly prosperous career. Inven- 
tion would have been stimulated instead of checked, and distressed 
shareholders would have been under no necessity to deal with the 
best means of writing off old losses and preventing the accumula- 
tion of new ones.—Standard, 
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ON THE PHYSICAL -CONDITION OF IRON AND 
STEEL.* 


By Professor D. E. Hucues, F.R.S. 
(Concluded from page 90.) 

Tempering.—The influence of tempering upon the magnetic 
retentivity, or molecular rigidity, has been shown in every piece of 
iron or steel yet examined. Swedish iron hardens but 10 to 20 per 
cent. by tempering, whilst cast steel hardens 300 per cent ;t the 
molecular rigidity of tem: steel being eighteen times greater 
than that of soft iron. e influence of different methods of 
tempering on crucible steel is shown in Table III., ranging from 
its ultimate molecular rigidity to its ultimate softness when 


annealed :— 
TABLE III. 

etic 

Crucible fine cast steel tempered. Mark.| 
t yellow heat, cooled completely in cold water . | oA 28 
Bright yellow, let down in cold water to mag colour .. : 33 
ue ) 43 
Bright yellow, cooled completely inoil .. = E 51 
Bright yellow, let down in water to white. . F 58 
Red heat, cooled completely in water.. .. : 66 


We may from this represent graphically a diagram which includes 
all methods of tempering, and another diagram which shall include 
all varieties of iron, from the softest iron to the hardest steel, 
intermediate qualities of hard iron and mild steel finding their 
places between the two extremes. The first is shown in Fig. 2, in 
which the figures are represented by lines—lettered as in Table III. 
—erected from points on a horizontal scale, to meet a diagonal 
line. Thus the height of each line shows the magnetic value, and 
their distance apart shows the way in which they gradually 
approach themaximum. The second is shown in Fig. 3, where the 
lines are lettered as in Tables IV. and V. The numerous speci- 
mens of wires tested have been forwarded direct from the manufac- 
turers, atthe request of theauthor’sfriend, Mr. W. H. Preece, F.R.S., 
Electrician to the General Post-office. The chemical analyses of 
most of these wires have not been furnished; but Messrs. Frederick 
Smith and Co., of Halifax, not only supplied a beautiful series of 
wires, but had them specially a dee by Mr. Henry S. Bell, of 
Sheffield, in order that the results should be as exact as it was in 
their power to make them. The author therefore neglects in this 
paper all other samples except those of Messrs. Frederick Smith 
and Co.; they all stand between, or are included by the two 
extremes, of Swedish iron and cast steel.t Table IV. gives the 
complete results of the mechanical, chemical, and physical tests 
upon these wires. The tensile strength and electric conductivity 
are as furnished by Messrs. Frederick Smith and Co., the chemical 
analyses are as given by Mr. Henry S. Bell, and the magnetic 
capacities of the bright hard-drawn wires, as of the annealed and 
tempered wires, were determined by the author with the aid of the 
magnetic balance. Table IV. will aid us in drawing several con- 
clusions. Taken in conjunction with Table III., it shows—({1) That 
the degree of temper in cast steel is dependent jointly on the heat 
to which it is raised, and the degree by which this is lowered in 
rapid cooling, the extremes in Table III. giving the relative mole- 

r rigidity of the softest and hardest steel; (2) that a peculiar 
mild and homogeneous temperis obtained in oil ;§ (3) that the tempers 
or degrees of hardness, when steel is let down through the various 
colours, vary with the kind of steel tempered, as well as the heat 
from which it has been let down. In these experiments the author 
has noticed that the highest degree of temper has not been 
obtained with wires containing the relatively highest proportion of 
carbon. The maximum thus far was obtained with but 0°62 carbon; 
whilst in a series of steel wires, made expressly for these experi- 
ments, but in which the manufacturer stated only the amount of 
carbon, the results were as in Table V.:— 


TABLE V. 


| Magnetic capacity. | 
Mark.) Carbon. 
|Annealed. Tempered. | 


deg. | deg. ent. 
Bessemer soft steel .. .. .. .. 258 
Steel made for these experiments. 8S’ 348, 206 0°40 
” ” ” ” | §2 250 160 0°55 
” ” ” 83 209 133 | 0°60 
19 | 107 | 0°75 
| & 144 61 0°65 
Bessemer hard steel.. .. Y 172 | 60 0.44 
Fine crucible cast steel .. Z 84 28 | 0.62 


It will be seen that the hardness as indicated in column “tem- 
pered” is not directly as the proportion of carbon; a marked 
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example being the wire with 0°75 carbon, which is far softer than 
that with 0°62. The author might here have doubted the truth of 
the magnetic balance if he had not previously verified its results 
by mechanical tests. In order, however, to test the accuracy of 
the results, the wires S° and Z were bound together, heated 
together to the same temperature, and plunged together in cold 
water. This was repeated several times, with the invariable result 
that the wire Z with 0°62 carbon was glase-hard, and could not be 
marked by a file, whilst the wire S° with 0°75 carbon could be 
easily cut by the same file. Again, we notice that in Table IV. the 


* Paper read before the Institution of Mechanical Engineers. 

+ For instance, in Table IV. below, the figure for Swedish iron No. 7 
apnealed is 525, tempered hard 425. On the other hand, the figure for 
cast steel annealed is $4, tempered hard 28. The reciprocals of these 
figures give what may be called a scale of hardness, as shown in Fig. 5. 

t The author does not desire that Swedish iron should be considered as 
the softest of all possible irons, or tempered cast steel as the final limit 
of hardness. They are simply the limits found during these researches, 
but they may possibly be widened by a more extended series of irons 
and steels. 

§ The author has found by a method more complicated than here 
described, and by the use of the induction balance, that all tempers here- 
tofore tried, excepting those in oil, give a steel not homogeneous: and a 
—. —— to straw or blue has external strains differing from those 
of the interior. 


wires T, called soft Swedish iron, contain precisely the same 
amount of carbon—0°15—as those Y’ in Table V., called Bessemer 
soft steel; but that whilst Y’is comparatively hard when tem- 

red, not become greatly — by Ang 

ue pro to its greater proportion of some other ingredients. 
Similarly ths wire S is much softer than H in Table IV., both 
having a similar amount—0°10—of carbon. The hardness of H 
when annealed is probably due to its greater proportion of phos- 
phorus or some other substance. It may be too soon to try and 
correlate the physical changes occurring in apes with the cor- 
responding chemical —_ but the author believes that he has 
shown reason to hope that we may eventually obtain, by uniting 
chemical with physical analysis, a more clear insight into the 
mysteries of iron and steel. ‘ 

Dividing line between iron and steel.—Mechanical tests, as well 
as chemical analyses, have failed to find any distinct line of separa- 
tion between the numerous varieties of iron and steel. The 
physical method which the author has employed shows clearly 
that there is no dividing line between iron and steel. If we 
glance at Fig. 3 we see that we have a continuous series from 
the softest iron to the hardest steel, and between them we have 
every meer | of intermediate quality. In point of fact, the sixty 
brands which have been tested fill up all the gaps; and by their 
means we could choose irons gradually hardening into steel, or 
steel gradually softening into iron. Thus ordinary iron is physically 


temper and loss of magnetism when tempered,* so these experiments 
show an intimate if not absolute relation between the electrical] 
conductivity of iron, and its magnetic +~ay" . In Table IV, in the 
column of electrical resistance as given by Messrs. Smith and Co,, 
we find a progressive increase of resistance, just as we find a pro- 
gressive decrease in magnetic capacity. And there is an exact 
correspondence between the two variations, as shown graphically 
in Fig. 4, where both sets of figures are marked off on horizontal 
scales, and then lines are projected upwards for magnetic capaci- 
ties, and downward for electrical resistances, to meet on a common 
scale at 45deg. The molecular rigidity, observed by the author as 
the cause of hardness, gives at once decreased magnetic capacity 
and increased electrical resistance, so that from the magnetic 
capacity we might deduce its electrical resistance, and vice 
versd. A very remarkable phenomenon is that this onl 

holds true in the limited sphere of elastic rotation, which 
the author has already described. This demonstration the 
author believes to be of great theoretical value, and in 
a future paper, upon the theory of magnetism, its importance will 
be shown. In this paper the author has tried as far as — 
not to bring theoretical considerations forward ; in the results pre- 
sented we are dealing with eee facts. Another extraordinary 
relation of physical to mechanical tests may be mentioned. In 
Table IV. the tensile strength bears no relation either to the 
magnetic or electric qualities. On increasing the electro-motive 


TABLE IV. 
Magnetic capacity. Chemical analysis. 
Bos! te : | 
ia | 
ohms. tons.| deg. | deg. | deg. | | | 
G | Best Swedish charcoal iron, No, 1 191°52 | 28 | 230 | 525 | 435 | 0°09 | trace | trace | 0°012] 0°06 | trace | 99-40 
F No.2... ..| 198°40 30 | 236 | 510 | 415 | 0°10 | trace | 0°045 | 0°03 | trace | 99°70 
T | » No.3... 199°62 | 81 | 275 | 503 | 395 | 0°15 | 0-018] 0°019| 0-058] 0-234 trace | 
| | 
S Swedish Siemens-Martiniron .. .. ..| 226°32, 34 | 165 | 430 | 390 | 0°10 trace | 0°035 | O°034] O°324 trace 
H | Puddled iron, best best .. .. .. 250°92 | 30 | 212 | 340 | 328 0°10 0°09 0°03 O°218 | 07234) 
| | 
Y’ Best homogeneous soft Bessemer steel ..| 266°52 85 | 150 | 291 | 255 | | 0-092 | O°O77 | O°72 | trace 
Y Best homogeneous hard Bessemer steel ..| 312°69 | 50 | 115 | 172 60 0°44 0°028 | 07126 | 0°103 | 1°296 | trace 93°20 
Z Fine crucible cast steel 350°08 | 55 50 84 28 | 0°62 0°06 | 0°074| 0-051] 1°584 trace | 97-41 


a soft steel, and steela hardiron. All are hardened by temper; all 
are hardened by mechanical treatment, as hammering and rolling ; 
all are hardened by strains and stresses of any nature whatever : 
the difference, though large, is only in degree. At the extreme 
end towards iron, mechanical hardening has a greater effect than 
Semapeee, At the steel end, tempering has a greater effect than 
mechanical hardening. We might here suppose we could find a 
physical dividing line, but the author has found some mild steels 
to stand just on that dividing line, which had previously appeared 
the most satisfactory. We are thus forced to adopt an arbitrary 
line. Neither the mechanical nor physical methods will suffice 
to overcome the difficulty. Mechanically a certain tensile strength 
has been pease objection to which is, that unless we 
take note of the physical conditions—such as whether soft, tem- 
pered, &c.—we shall have very different magnetic readings for 
what would stand as the same material. The addition of 
the ultimate elongation might to some extent weaken this 
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objection, but would not remove it. The physical method 
would allow us to fix upon a certain molecular rigidity, or 
difference in the readings of the same metal annealed and tempered, 
as the boundary ; it would have, however, all the objection of 
being a purely arbitrary line. Chemical analysis also fails to show 
a dividing line, as the same proportion of carbon is accompanied by 
very different physical results, if ag og phosphorus, &c., are 
present. In the author’s researches he has adopted the plan of 
simply reading an unknown piece of iron or steel in its annealed 
state ; if the figure stands above 400 deg. it is classed as iron, if 
below as mild or hard steel, according to its magnetic capacity. 
This happens to agree with the general classification at present in 
use, oa suffices as a general division. 1 

Relations of physical forces in iron and steel.—Iron is by far 
the richest of all metals in its physical nature. It stands almost 
alone in its etic qualities, as well as in its tempering pro- 


perties, and, while there is an evident relation between capacity for 


force in the magnetic balance, all the readings became confused ; 
there was no longer any fixed relation as to hardness, nor any otlier 
quality. But on again forcing the magnetism to a very high 
point, the figures for magnetic capacity were fouud to bear 
exactly the same relation to each other as those for tensile strength, 
This, however, may have been only an accident, as it only seems 
true at present in relation to the wires in Table IV.; but it gives 
hope that by a new method we may some day be enabled, not only 
to deduce electrical conductivity from magnetic capacity, but also 
tensile strength. Already in Table IV. we notice a close rela- 
tion between molecular rigidity, as indicated by the figures for 
the annealed wires, and tensile strength. This is shown graphically 
in Fig. 5, where the reciprocals of the figures for the annealed wires 
are used to form a scale of hardness, and it is seen that the figures 
for hardness rise with the figures for tensile strength. The only 
exception is the wire H, but the cause of this is clearly the small 
difference between its capacity as annealed and tempered. 
Leaving aside all theoretical considerations and hoped for improve- 
ments in the methods of observation, the author believes that he 
has demonstrated clearly that, by the aid of the instrument and 
methods described, we can at once determine the physical state of 
iron, as influenced by the tempering and mechanical hardening, 
from the ultimate degree of softness to that of hardness: that we 
can at once determine the best iron for electro-magnets, and the 
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best methods of softening it, as well as the best steel for perma- 
nent magnets, and the best temper to be given to it. He there- 
fore ventures to hope that the magnetic balance will prove an aid 
of be — value in all researches into the physical state of iron 
and steel. 


THE RaItways.—South Australia has a railway mileage 
in proportion to its population than any other country. The 
railways are in the hee of the State. e decision arrived at 
after years of discussion, that the railways of the country 
shall in the hands of the State, is based principally upon 
two grounds, that it is contrary to good policy to allow a monopoly 
of the great highways of the country by private individuals or 
companies, and that they would not construct the lines without 
conditions in the shape of guarantees or land grants that would be 
a very hard bargain for the community. 

BALLOONS FOR THE WAR IN ToNQuiIn.—The French war trans 

rt ship Poitou, which recently left Toulon for China, had on 
Coan a complete military balloon equipment, which was despatched 
from the arsenal at Meudon and fi * 4 nine railway wagons. The 
co consists of 100 men, including a colonel and two captains, 
and it is intended to act specially in ambuscades, and is attached 
to the artillery. The balloons are of the finest silk. A complete 
photographic apparatus is attached to each car, which can turn 
out 100 impressions a second and printed instantaneously, besides 
prismatic compasses, aneroids, thermometers, and other scientific 
instruments of recent invention. 

* This is shown in Table IV. and Fig. 3, where the proportion of 


etism lost by tempering is seen to increase markedly as we pass 
from soft iron to steel. 
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RAILWAY MATTERS. 


Tue half yearly report of the directors of the Belfast and 
Northern Counties Railway gives the toal cost of locomotive power 
as £15,300, and the total train mileage as 475,645, 


A BRANCH railway from Compiégne to Pierrefonds has just been 
opened which it is thought will multiply the visitors to the old 
castle restored by Viollet Le Duc; as well as to the mineral spring 
in its vicinity. 

AN accommodation train of three cars on the Indianapolis and 
Chicago Railroad broke through a bridge at White’s Creek, near 
Indianapolis, on the 31st ult. Part of the wreck was submerged ; 
the other portion caught fire. Six persons were burnt or drowned, 
and nine were injured. 

TuE Brussels correspondent of the Z'imes says :—‘‘ A company, 
with a capital of 1,440,000f1., has been formed at the Hague for 
constructing railways in Java. The founders have subscribed the 
capital. It is stated that there is some talk at Amsterdam of the 
foundation of a company, with 50,000,000f1.” 

Two of the ventilators on the District Railway, and these the 
two nearest to the Houses of Parliament, have been removed, and 
the roads restored to their original condition. One of these two 
ventilators was opposite to the north door of Westminster Abbey, 
and the other between the Westminster Palace Hotel and the 
Royal Aquarium. 

THE American Manufacturer, Pittsburgh, says:—‘‘ Messrs. 
McIntosh, Hemphill, and Co. are interested in the construction of 
a tank car for transportation of natural gas. The car is being 
built at the Swissvale Car Works. It is an ordinary flat car con- 
taining a cylindrical tank of din. steel, 10ft. in diameter, and 35ft. 
long. The tank is to be filled at the Tarentum wells, and is 
capable of containing 20,000 cubic feet. Mr. ——— considers 
theschemeapracticalone, Atany rate, he purposes making the trial.” 

Ir appears that the Arlberg Tunnel will be finished by the end 
of May, and the Arlberg Railway by the end of October. The 
measurements which have been ate since the meeting of the 
two headings of the tunnel show a horizontal divergence of 
43 milimetres. A re-levelling from the central part of the tunnel 
also shows that the datum adopted at the eastern part of the works 
has an elevation of 164 millimetres above that of the western end. 
The total length of the tunnel is 5°68 metres less than was esti- 
mated before the boring was finished. 


A DIVISION according to classes of trains and accidents on 
American lines last November is given by the Railroad Gazctte as 
follows :— 


Accidents. Collisions. Derailments. Other. Total. 
To passenger trains .. 2 30 32 
To and freight .. 12 lz 
Tofreight trains .. .. 36 40 2 78 
70 122 
Casualties ; 
Injured by.. .. .. .. 60 175 - 235 
Total .. .. .. 88 187 269 


This shows accidents to a total of 172 trains, of which 46, or 27 per 
cent. were passenger trains, and 126, or 73 per cent., were freight 
trains. There were 68 accidents in daylight and 53 at night, while 
in one case the time is not definitely given. The hours of daylight 
were nearly at their shortest during the month. 


In connection with the forthcoming Turin Exhibition, a tramway 
is to be constructed from the Piazzo Carlo Felice to the principal 
entrance, The motive power will be supplied by accumulators, the 
invention of Signor Nigra, which differ from those of M. Faure in 
that the lead is used in the form of hanks or festoons of wire, thus 

presenting a large surface. A correspondent says: ‘‘ With a 
Schuckert dynamo and thirty accumulators weighing 10 kilo- 
grammes—221b.—each, Signor Nigra has been able to run a four- 
wheeled car, carrying three persons, at 20 kilometres—124 miles— 
an hour, while at the same time maintaining an electric lamp of 
sufficient power to light the vehicle.” This is the sort of thing we 
have now been hearing of for about three years. Accumulators 
appear with a flourish of trumpet paragraphs, telling what they 
have been able to do for a few hours, and after this very little is 
heard. In the above-mentioned accumulator, in which large surface 
is obtained by dividing the lead used up into wires, the invention 
is old ; the surface is, after all, e lingly small pared with 
that of the compressed porous lead used in one form of English 
battery, and the wires, moreover, drop to pieces with a quickness 
which is the greater in proportion to their electric efficiency, 
namely their smallness. 

THE Railroad Gazette record of accidents on American railways 
in November shows for that month a total of 122 accidents, in 
which 34 Seay were killed and 235 injured. It contains accounts 
of 50 collisions, in which 22 persons were killed and 60 injured; 
70 derailments, in which 12 were killed and 175 injured, and two 
other accidents, in which no one was either killed or hurt. These 
accidents are classed as to their nature and causes as follows :— 
Collisions: Rear, 35; butting, 12; crossing, 2; passing, 1; total 
collisions, 50. railments: Broken rail, 4; broken bridge, 4; 
spreading of rails, 4; broken wheel, 6; broken axle, 4; broken 
truck, 1; accidental obstruction, 7; cattle, 3; wash-out, 3; land- 
slide, 1; wind, 1; misplaced switch, 7; bridge floor removed for 
repairs, 1; rail purposely removed, 3; switch purposely misplaced, 
3; malicious obstruction, 3; unexplained, 15; total derailments, 70. 
Other accidents bruken coupling rod, 1; car burned whilerunning, 1; 
total, 2; total accidents, 122. As usual, a very large portion result- 
ing from the most fruitful cause of accident, namely, derailment, 
were unexplained. Eight collisions were caused by trains breaking 
in two; four by pen. in giving or receiving orders; three by 
cars blown out of siding; three by misplaced switches; two by cars 
carelessly left on the main track; two by failures to use signals; 
two by fog; one each by carelessness in running and by careless- 
hess in ey cars ona siding. Of the four broken bridges one 
was partly consumed by fire just before it gave way; the other three 
were wooden trestle bridges, calling for no especial remark. Ten 
accidents—seven derailments and three collisions—were caused by 
misplaced switch, which do not appear to diminish in number. 


It is curious to learn how slowly Americans learn some things. 
The National Car Builder, for instance, makes the following 
remarks on large wheels for passenger cars :—‘‘ When 42in. wheels 
were first used in this country under passenger cars, there was a 
good deal of fruitless discussion about their utility as compared 
with that of smaller wheels. What discussion failed to make clear, 
however, has been determined by use and the knowledge thereby 
obtained. Much can now be said in favour of large wheels, show- 
ing their superiority to small ones for passenger service, that could 
not have been said with the same confidence a few years ago. 
— practice could, of course. be referred to as being conclusive, 
so far as the style of ‘carriages’ on English roads was concerned. 
But our cars are altogether different in size, weight, and construc- 
tion. Probably no road in this country has given 42in. wheels a 
more thorough trial than the Boston and Albany, and we are 
informed that with these wheels such a thing as hot journals 
is practically unknown on that road, none having been 
reported for a long time. This is attributed to the fact that 
the journals revolve slower, their surface speed with the 42in. 
wheels at forty miles an hour being no greater than that of journals 
with 33in. wheels at thirty-one miles an hour. This is a moderate 
speed if the journals are well packed, and they ought therefore to 
run cool. It is also asserted that passengers perceive a difference 
in the riding of cars having the larger or smaller wheels, and that 
they prefer those with the large ones. This is significant if not 
conclusive. But there is still another thing that many observing 
people have noticed, and that is, that large-wheel trains appear to 
move ata comparatively moderate speed, when the distance covered 
shows a speed of forty and forty-five miles an hour.” 


NOTES AND MEMORANDA. 


In America during the last year no less than 2890 petroleum 
wells were put down, as compared with 3260 in 1882, and 3852 in 
1881, In 1883, 245 dry holes were ‘‘ found,” against 180 in 1882, 
showing that the limits of the different oil fields are now pretty 
well defined, and, an American paper remarks, the prospector who 
ones, outside of them has a pretty good chance to fail in “‘ striking 
oil, 


So much has been said of the chalk well water supply of London 
that it will surprise many to know how comparatively insignificant 
is the total quantity so supplied. Including the wells south of 
London, it is only 12 per cent. of all that is distributed to central 
and greater London. From the Thames and springs in the Thames 
Valley come 50 parts of the whole; from the river Lee and springs 
in the Lee Valley, 38 parts; the chalk wells north and south only 
supplying each six parts. 


THE report of Dr. Frankland on the water supplied to different 
parts of London during December shows that some of the river 
water contained rather more so-called ‘‘ organic impurity ” than 
in the preceding two months. The greatest quantities during this 
month of pulverised weeds, leaves, and woody fibre, &c., consti- 
tuting organic impurity, amounted to less than one-quarter of one 
seventy-thousandth of a gallon per gallon, or 0°007 of one pound 
per ton of water. The albuminoid ammonia—the real test of 
purity—in the water was only about two one-hundredths of one 
a per million, or in 455 tons of water there are two one- 

undredths of one pound of alb id ia. If a man 
drank 2 1b. of the water per day, it would at this rate take him 
about 1600 years to get the two one-hundredths of a pound. 


In 1862 Count de Lauture tried to simplify the Chinese language 
so that it could be used for telegraphing, but he was unable to 
solve all the difficulties of the problem. In 1866 M. Viguier 
experimented with autographic telegraphs, and proposed to ee 
a cypher code, by which the 44,000 Chinese characters could be 
transmitted by the Morse apparatus. This code was first published 
in 1870, when a cable was laid between Shanghai and Hong Kong. 
Every Chinese character is composed of two parts—one is called 
the radical or key, the other is phonetic. Every Chinese character 
can be classed under one of 214 radicals. In his first essay Viguier 
used three numbers to represent each character—that of the 
radical, that of the column under the radical, and that of its order 
in the column. This system required the use of numbers varying 
from three to six cyphers, which rendered the transmission of 
despatches slow and difficult. By eliminating the characters which 
are rarely used, and employing those which occur in ordinary 
correspondence, he was a to simplify his system, so as never to 
require more than four figures for a single character. To this 
improved method he added Chase’s system of holocryptic cyphers, 
so that messages can now be sent readily and with perfect secrecy. 

THE following method of colouring soft solder, so that when used 
for soldering brass, the colours may be about the same, is given by 
the Metallarbeiter :—First prepare a saturated solution of sulphate 
of copper—bluestone—in water, and apply some of this on the end 
of a stick to the solder. On touching it with a steel or iron wire it 
becomes coppered, and by repeating the experiment the deposit of 
— may be made thicker and darker. To give the solder a 
yellow colour, mix one part of a saturated solution of sulphate of 
zinc with .two of sulphate of copper, apply this to the coppered 
spot, and rub it with a zinc The colour can be still further 
improved by applying gilt powder and polishing. On gold jewellery 
or coloured gold, the solder is first coppered as above, then a thin 
coat of gum or isinglass solution is applied and bronze powder dusted 
over it, which can be polished after the gum is dry and made very 
smooth and brilliant; or the article may be electro-plated with 
gold, and then it will all have the same colour. Quoting from a 
German source, the Scientific American says:—On silverware the 
coppered spots of solder are rubbed with silveri wder, or 
polished with the brush and then carefully scrate with the 
scratch brush, then finally polished. 

In an article on Gutta-Percha in the Journal of the Society of 
Arts, Mr. James Collins says:—‘‘Dr. Oxley calculated that 
to supply the 6918 piculs—1 picul equal 1334 lb.—exported from 
Singapore, from the Ist of January, 1845 to 1847, 69,180 trees were 
sacrificed; and, according to the Sarawak Gazette, 3,000,000 trees 
were required to supply the 90,000 piculs exported from this dis- 
trict during 1854 to 1874. These are only two instances, the first, 
showing the trade in its infancy; and the second, that of a limited 
and comparatively small producing locality. In fact, the gutta- 
percha tree has only been saved from utter annihilation because 
trees under the age of twelve years do not repay the trouble of 
cutting down. Still, it is clear that the growth of young trees of 
the best varieties has not kept pace with the destruction, but are 
becoming much scarcer, so that recourse now, more than ever, has 
to be had to the products of very inferior varieties. At the present 
time there is a great difficulty in obtaining sufficient supplies of the 
best varieties, especially for telegraphic purposes. The Indian 
Government, acting on the advice of the late Mr. Howard, F.R.S., 
Mr. Markham, Dr. Spruce, and others, have taken up the india- 
rubber question. The Colonial Government should now take up 
the question of gutta-percha.” 


AN enormous monument, with a statue of Liberty at the top, is 
beingerected by the Americans. The report of Colonel Casey, accom- 
panying that sent to Congress by the Washington Monument 
Commission, shows that the structure has now risen to a height 
of 410ft., and that the balance available from the appropriation— 
153,375°06 dols.—is sufficient to complete the shaft and roof, the 
interior staircase and platform, the masonry of the well, the paving 
of the floor, and the passenger elevator, but not to provide for any 
embellishment of the doorways, the terrace and approaches to the 
structure, the insertion in the walls of the presentation stones, the 
final disposition of the boiler-house, or of appliances for lighting 
the interior of the shaft. One thousand one hundred and twenty 
blocks of marble, containing 27,718 cubic feet, and 490 blocks of 
granite, containing 13,438 cubic feet, were built into the structure 
during the working season. Since the completion of the founda- 
tion, 31,543 tons have been added to the weight of the then 
existing structure, and the settlement of the shaft has been as 
follows:—South-west corner, 1°62in.; south-east corner, 1°64in.; 
north-east corner, 1°67in.; north-west corner, 1°68in.—an average 
for the entire structure of 1°65in. The total pressure on the ‘‘ bed 
of foundation” is now 78,066 tons—nearly 97 per cent. of the 
entire weight to be placed upon it. 


In illustration of the tendency of dust to move from hot and to 
deposit itself on cold surfaces, the following experiments were 
recently described before the Royal Society of Edinburgh by Mr. J. 
Aitken :—Two mirrors, one hot and the other cold, fixed face to 
face and close to each other, were placed in a vessel filled with a 
dense cloud of magnesia, made by burning magnesium wire. After 
a short time the mirrors were taken out and examined. The hot 
one was quite clean, while the cold one was white with magnesia 
dust. In another experiment a cold metal rod was dipped into 
some hot magnesia powder; when taken out it had a club-shaped 
mass of magnesia adhering to its end, while a hot rod attracted 
none, This tendency of dust to leave hot surfaces and attach 
itself to cold ones explains a number of familiar things; among 
others it tells us why the walls and furniture of a stove-heated 
room are always dirtier than those of a fire-warmed one. In the 
one case the air is warmer than the surfaces, and in the other the 
surfaces are warmer than the air. This effect of temperature is 
even necessary to explain why so much soot collects in a chimney. 
It explains something of the peculiar liquid-like movements of hot 
powders, and perhaps something of the spheroidal condition. For 
practical application, it is suggested that this effect of temperature 
might be made available in many chemical works for the condensa- 
= of fumes, and that it might also be used for trapping soot in 
chimneys. 


MISCELLANEA. 


Messrs. THos. RoBINSON AND Sons, of Rochdale, have been 
awarded a gold medal at the Calcutta Exhibition for their set of 
wood-working machinery there exhibited. 

In connection with the opening of the Turin Exhibition, the 
Italian Government offers a prize of £400 to the inventor of the 
most practicable method for the transmission of electricity to a 
distance. The competition will be international. 

A BRUSSELS correspondent of the Times says it is yan On 
posed at Antwerp to bring there during the Universal Exhibition 
in 1885 the Great Eastern as a floating restaurant and hotel. 

A COMPANY has been formed at D Idorf for the producti 
and sale of Delta metal under the German patents of Mr. Alexander 
Dick. The title is “‘ Deutsche Delta Metall Gesellschaft,” Alex- 
ander Dick & Co., and it counts amongst its bers some of the 
most influential persons in German industry. 


THE death is announced of Mr. Julius Pintsch, of Fuerstenvalde 
and Berlin, the originator and successful patentee of the now 
widely-used system of lighting railway carriages and floating buoys 
by means of compressed air. He was widely known in Germany as 
a successful gas engineer, but for a good many years Mr. Richard 
Pintsch, his eldest son, has been the chief worker and the designer 
of most of the work, including some of the most important gas 
works in Germany, executed by the firm known as Julius Pintsch. 
Mr. Pintsch was seventy years of age. 


THE leading organ of German free trade, commenting on the 
recent discussion in the Chamber of Deputies on the coalition of 
the steel rail works, remarks that since the new iron duties came 
into operation in 1879, the German steel works have drawn about 
sixty millions of marks from the ratepayers in the shape of sub- 
ventions. That is to say, that almost invariably, when quoting 
for foreign contracts, German steel manufacturers have quoted 
about 30 to 60 per cent. less than they charged for the same goods 
to German railways, being enabled by the heavy customs duties to 
take advantage of the latter. 

THE Danube Regulation Committee has decided to spend the 
sum of 1,488,000f1. on works of regulation along the river in 1884. 
These works will extend from Stein to Deutsch-Altenburg, on the 
Hungarian frontier. The chief of them are the continuation of the 
inundation dikes below Vienna, to which 600,000f. are to be de- 
voted, and the great regulation works at Deutsch-Altenburg, on 
which, as a first instalment, 168,000f1. are to be expended this year. 
According to the opinion of experts, the imperfections experienced 
near Vienna .are entirely owing to the works not having been 
carried out to a sufficient distance down stream. 

A CORRESPONDENT writing upon the recent heavy storm round 
our coasts, after describing some of the resulting wrecks and 
horrors, says :—‘“‘ For sailors I need not point the moral of these 
facts. For landsmen I may say that a shingle mole run out from 
Dungeness—which might have been done at small cost any time 
during many years past, and has been long and loudly called for by 
the maritime public—would have completely protected all these 
vessels, as well as hundreds more in past tempests, so that when 
the brief but destructive blast was over they could have tripped 
their anchors and gone on their voyage without the loss of a spar 
or of a fathom of chain. To us, living on this sad and tragical 
shore, it is more and more a sorrow and a marvel that this ship- 
trap should continue unprotected for a single year. Our Home 
Secretary has some thousands of spare convicts on his hands with 
whom he does not know what in the world to do, while this, the 
most frequented point on the shores of England, is its most unpro- 
tected point.” 

A Joint for driving bands, in which great strength is combined 
with an even surface, has lately been offered to the public, although 
it has been used privately for upwards of five years. Messrs. 
Bailey Bros., of Chancery-lane, were applied to by a large firm of 
mill-band makers to supply a cement, so modified from that which 
they have long made for mending china and glass, that it might be 
used for joining machine belts. The ends of the belt to be joined 
are cut to a long scarf, not, however, so long as the width of the 
belt. The cement is applied hot, the two parts are put carefully 
together and the joint is subjected to pressure from @ weight or in 
a vice. The joint becomes set in twelve hours; but it is preferable 
not to use the belt before twenty-four hours have elapsed, when, 
it is said, the joint is the last place at which the belt will break. 
The practice is to suspend the belt, with a heavy weight on 
the joint, for the double purpose of testing the joint and of stretch- 
ing the belt. We are assured that the joint will stand both heat 
and damp, and that one has never been known to give way. 

Some figures published in an account of a banquet given by the 
workmen of M. Decauville at Petit-Bourg show how enormous ma: 
be the results of steady adhesion to a special requirement. M. 
Emile Decauville has made a specialty of very light railways suit- 
able for plantations, contractors’ work, &c., and having occasion to 
visit Java to be present at the inauguration of 48 kilometres of 
this railway, he took this as part of a voyage round the world, and 
on his return was féted by his workpeople. At the time it was 
stated by M. Marchand, of Creusot, that a larger quantity of iron 
and steel is now worked up we day at the Petit-Bourg Works than 
anywhere else in the world. Ten years ago Petit-Bourg was a 
small agricultural village, now it is the greatest ironworking 
centre of the Seine-et-Oise. One new series of workshops alone mea- 
sures 14,000 metres, or nearly a hectare and a-half. So great is the 
quantity of this light railway work now turned out of these works 
that a Paris, Lyons, and Mediterranean locomotive which goes to 
the works each day hauls off from 18 to 20 loaded wagons, or half 
a goods train. 


THE trial at Lyons has been announced of a large dredger for 
the Corinthe Canal, which is to connect the Gulf of Athens with 
the Lepanto. This canal, according to measures more recently 
given in continental journals, is 7600 metres in length, 8 metres 
deep, and 23°5 metres in width. Amongst the largest dredgers in 
use on the works are two, one of which has, as above stated, been 
recently tried by the makers, MM. Demange et Satre. Each 
dredge is to extract 5000 cubic metres of material per day of ten 
hours; the buckets each have a capacity of 750 litres. A com- 
pound engine of 300-horse power raises fourteen of these buckets 
per minute. The hulls of the dredger were made by M. Debianne 
at Vaise. At the trial M. de Lesseps is said to have expressed 
himself so astonished with the quantity of work done by it that 
he means to have the same kind to dig out the central parts of 
Africa so as to make that central sea, which, says a French paper, 
“he has in preparation with his ordinary activity—without 
neglecting the Suez Canal or the works at Panama—and which is 
to crown his career according to the opinion of the Grand France.” 


THE Macquarie Lighthouse, at the entrance to Port Jaekson, 
is one of the largest and finest in the world; it is also the finest 
example of electric lighting of which the southern hemisphere can 
boast. It was commenced on March Ist, 1880, and the light in 
connection with it was brought into operation on 1st June, 1883. 
The old lighthouse, which the new one has replaced, was built in 
1816, and was the first structure of the kind in the southern hemi- 
sphere. The light is of the first order, a sixteen-sided, dioptric, 
holophotal revolving white light, of the system of Teulére, com- 
monly attributed to Fresnell, showing a flash of eight seconds in 
every minute, and having a range of twenty-five miles seaward. 
It is, however, discernible for a considerably greater distance, 
owing to the luminosity produced in the atmosphere by the electric 
beam before the direct rays become visible. It was constructed by 
Messrs. Chance Bros. and Co., of Birmingham, under the supervision 
of Sir Jas. N. Douglass, engineer to the Trinity Board. The light- 
house is fitted with gas and cil apparatus as well as electric light. 
The Macquarie Lighthouse is intended only to illumine half the 
horizon, it is therefore possible to make use of the landward rays 
by means of a dioptric mirror. This is probably the first instance 
of the use of a dioptric mirror for an electric light. 
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TEN-TON STEAM HAMMER. 


MESSRS B, AND 8S. MASSEY, OPENSHAW, NEAR MANCHESTER, ENGINEERS. 


ABOVE we give an illustration of a powerful steam hammer, 
recently constructed by Messrs. B, and 8. Massey, Openshaw, 


near Manchester, for the Mersey Forge, Limited, Liverpool, and | 


which was briefly referred to ashort time ago by our Manchester 
correspondent in his “Notes from Lancashire.” The hammer 
presents some important improvements as compared with those 
usually constructed of this form. Some of the large types of 
hammers, on account of the flat sides planed on the piston-rod, 
to prevent turning round, have commonly had the stuffing-boxes 
unmachined. That is, they have simply been put together as 
the castings have come out of the sand, with such fittings as 
could be done by hand, and the opening in the framing under 
the cylinder, through which the piston-rod passes below the 
gland, being larger than the piston-rod, of course does nothing 
to steady it ; the result is that in such hammers the piston-rod 
is only guided by the fittings of the piston in the cylinder, with 
such aid as can be given by a gland stuffing-box, which consists 
only of castings dressed off by hand. In the steam hammer of 
which we give an illustration, the stuffing-box is accurately 
worked out by machine tools to the same section as the piston- 
rod, and the gland, which is of steel, is machined in every part 
to ensure an accurate fitting to the stuffing-box as well as to 
the piston-rod. In addition to this the opening in the framing 
below the gland is carefully machined to the precise dimensions 
and sections as the piston-rod, and this forms a deep guide. By 
these arrangements the piston and rod, when at the lowest 
working position, have a guide 5ft. 10in. deep; and if the work 
on the anvil is only 14in. high, the piston-rod has a minimum 
guide 7ft. deep, which, with a piston-rod lft. 6in. diameter, 
secures ample rigidity and accuracy in delivering the blow. The 
two halves of the framing are planed all over and secured by 
turned bolts fitted tightly into rimered bolt holes, and further 
secured by planed keys. The central web of the framing is 
made thicker in the lower panels than above, giving ample 
strength combined with moderate weight in the upper part. 
The valve gear allows the hammer to be worked either double 
or single action, the steam being either admitted to the top of 
the cylinder or shut off from it at the discretion of the atten- 
dant. The valve gear is so arranged as to be perfectly under 
command, so that although the design permits the use of stop 
blocks or a stop lever to prevent the piston rising too far, these 
are found unnecessary, and, in fact, the workmen prefer to be 
without them. The piston and piston-rod were forged solid 
from the special iron produced by the Mersey Forge. Nominally 
the hammer is ten tons, but the falling weight, exclusive of to 
steam, is nearer eleven tons. The stroke is 84in., and the wid 
inside the arch 18ft. 


CAVELL’S SMITHS’ FORGE TUYERES. 

Tue object of this invention is, first, to simplify the construc- 
tion and economise the cost of making tuyeres for smiths’ forges 
in general ; and secondly, to make a tuyere which is more 
durable and requires less attention and repair than the tuyeres 
at present in use. No water is used to keep the tuyere cool, and 
its construction is as follows :— 

. 1 is a section, Fig, 2 is a general view of the tuyere, and 
Fig. 3 a view showing part of a forge with the tuyere in use. 
On the upper and lower parts of the body of the tuyere are 
flanges, the upper flange carrying the nozzle A of the tuyere, 


held by bolts and nuts. This nozzle enters the hearth of the 
forge, and is placed in a vertical position, as shown in Fig. 3. 
On the lower flange is fixed a tube, which approaches the ash- 


hole. Between each of the? flanges is inserted a draw valve B. 
When the upper draw valve is open it allows the air-blast to 
pass through the nozzle A to the hearth of the forge. The lower 
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slide valve, which is beneath the blast, is used to clear the 
tuyere of any ashes that may enter from the hearth, The centre 


part or trunk of the tuyere may be fixed permanently in the 


forge, and does not require to be removed, as in any case it is 
not burned by the fire. The nozzle, after lasting a long time, 
can be removed from the trunk by displacing a few bricks 
in the hearth and unscrewing the bolts which pass through 
the upper flange, when renewal is easily made. A saving 
is thus effected in the construction of forges by avoiding the 
necessity of taking the forge to pieces when any part of 
the tuyere requires repair or renewal. The tuyere is 
cheaper, and a forge takes much less room than those on the 
water-circulation system. It is made by Messrs. Cavell and 
Co., Orchard-road, Plumstead, S.E. 


TIGHTENING A LOOSE CRANK PIN. 

Tue following description of a method of tightening a loose 
crank pin has been sent to the American Mechanical Engineer 
by Mr. Herman Winter, resident engineer of the Morgan Line 
S.S., N.Y.:—“ You and your engineer readers everywhere will, 
perhaps, be amused and interested by an account of the manner 
in which I recently fastened loose pins in the steamships 


the Morgan Line. These pins were shrunk in, but the 
shrinkage allowance was so great that instead of holding them 
it expanded the crank eyes, with the result stated. It was 


impossible to make new pins, as the time at disposal did not 
permit of it. I therefore adopted the following expedient :—I 
drilled holes jin. in diameter the whole depth of the eye, as 
shown in the sketch herewith, and about jin. apart, merely so 
they would not run into each other, and also to have but little 
metal to cut apart after drilling. In these holes I put cartridges 
or plugs of Muntz’s metal—see small figure in sketch—about 
din. to jin. thick, having a pointed end. Of these a row was 
put in across the pin and driven home by a steel drift made for 
the purpose, as shown on the sketch. This also has a rounded 
end, and the cartridges are put in round end towards the 
driver, so that they would expand from the centre. You will 
readily see that the effect of this is to expand the split pin with 
et force against the crank eye, when all the holes are driven 
ull of plugs, The operation was an entire success, and may be 
used to great advan’ by others in similar straits, with a 
ger or smaller pin. I think it is a much better plan than 
holes alongside the pin between it and the eye, and 

driving steel pins in as commonly done. This latter injures the 
crank eye irreparably for fitting a new pin to it any time,” 


Glaucus, of the Metropolitan Line and the Morgan City, of 
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THE BESSEMER STEEL INDUSTRY IN 1883. 


ACCORDING to a report just issued by the British Iron Trade 
Association, the total production of Bessemer steel ingots in the 
“United Kingdom in 1883 was 1,553,380 tons, against a total of 
1,673,649 tons in 1882. This amounts to a decrease of 120,269 tons, 
or 8 per cent. 

It is probable that 1883 was the first year during which there 
was a decreased production of Bessemer steel in the United King- 
dom since that industry became fairly established. It is, at any 
rate, the first year that has shown a decrease since 1878, when the 
returns of production were first collected by the British Iron Trade 
Association, as the following figures show :— 


TABLE I, 
Production of Bessemer Steel Ingots in the United Kingdom in each 
year from 1878 to 1883, both inclusive. 


Make of ingois. 

Year Tons. 

1878 $07,527 
1879 834,511 
1 1,014,382 
1881 1,441,719 
1882 1,673,649 
1883 1,553,380 


The principal decrease of make in 1883 has taken place in the 
Sheffield district, and is of course due mainly to the removal of 
one of the largest works to another part of the country. In the 
Cleveland district the decline of 25,018 tons is mainly due to labour 
difficulties, Details are appended. 


TABLE II, 


Quantities of Bessemer Steel Ingots Produced in each District of 
the — Kingdom in 1882 and 1883, with Amount of Increase 
or 


| Production of Bessemer | Amount of 
District. | steel ingots. increase = 

| 188% | 198s, 1883. 

South Wales... 85,036 | 504,008 | + ‘21/880 
Sheffield .. .. .. .. .. 420,000 | 985,768 | —134,997 
Cleveland .. .. .. .. .. ..| 326,92 | 904,608 | - 25,018 
Lancashire and Staffordshire* a 252,313 | 247,440 | — 4,873 
West Cumberland .. .. .. ../ 191,826 210,605 | + 19,979 


Totals .. .. .. .. ..| 1,673,649 | 1,553,380 | 


The production of Bessemer steel rails in the United Kingdom 
in 1883 was 1,097,174 tons, against 1,235,785 tons in 1882. There 
has therefore been a diminished make of 138,611 tons in 1883. 
Particulars of the make in each district are appended :— 


TABLE III, 


Production of Bessemer Steel Rails in the United Kingdom, and in 
each District thereof, in 1882 and 1883, with Increase or Decrease 
in the latter year. 


| Production of B 
District. steel rails. decrease in 
1ss2. | 1883. 1883. 
| tons, | tons. 
South Wales.. .. .. .. .. ..| 367,944 | 410,676 . + 49,732 
Sheffield .. .. .. .. .. .. 310,000 | 142,665 | —167,385 
Cleveland .. .. .. .. .. .. 265,842 | 245,886 © — 20,456 
Lancashire and Staffordshire = 141,306 | 125,011 — 16,295 
West Cumberland .. .. .. .. 150,698 | 173,436 + 22,743 
Totals .. .. .. .. 1,985,785 | 1,097,174 


SOME RELATIONS OF HEAT TO VOLTAIC AND 
THERMO-ELECTRIC ACTIONS OF METAL IN 
ELECTROLYTES. + 


By C. Gore, F.R.S., LL.D. 


THE experiments described in this paper throw considerable light 
upon the real cause of the voltaic current. The results of them 
are contained in twenty tables ; and by comparing them with each 
other, and also by means of additional experiments, the following 
general conclusions and chief facts were obtained. When metals 
in liquids are heated, they are more frequently rendered positive 
than negative in the proportion of about 2°8 to 1°0; and whilst 
the proportion in weak solutions was about 2°29 to 1°0, in strong 
ones it was about 3°27 to 1°0, and this accords with their thermo- 
electric behaviour as metals alone. The thermo-electric order 
of metals in liquids was, with nearly every solution, whether 
strong or weak, widely different from the thermo-électro order 
of the same metals alone. A conclusion previously\arrived at 
was was also confirmed, viz., that the liquids in which the hot 
metal was thermo-electro-positive in the largest proportion of cases 
were those containing highly electro-positive bases, —. as the 
alkali metals. The thermo-electric effect of gradually heating a 
metal in a liquid was sometimes different from that of suddenly 
heating it, and was occasionally attended by a reversal of the 
current. Degree of strength of liquid greatly affected the thermo- 
electric order of metals. Increase of strength usually and con- 
siderably increased the potential of metals thermo-electro-negative 
in liquids, and somewhat increased that of those positive in liquids. 
The electric potential of metals, thermo-electric-positive in weak 
liquids, was usually about 3°87 times, and in strong ones 1°87 times, 
as great as of those which were negative. The potential of the 
strongest thermo-electric couple, viz., that of aluminium in weak 
solution of sodic phosphate, was “66 volt for 100 deg. Fah., differ- 
ence of temperature, or about 100 times that of a bismuth and 
antimony couple. Heating one of the metals, either the positive 
or negative of a voltaic couple, usually increased their electric 
difference, making most metal more positive, and some more 
negative ; whilst heating the second one also usually neutralised 
to a large extent the effect of heating the first one. The electrical 
effect of heating a voltaic couple is nearly wholly composed of the 
united effects of heating each of the two metals separately, but 
is not, however, exactly the seme, because whilst in the former case 


metals of a voltaic couple in the tension series by rise of temperature 
were chiefly due to one of the two metals increasing in electro- 
motive force faster than the other, and in many cases to one metal 
increasing and the other decreasing in electromotive force, but 
only in a few cases was it a result of simultancous but unequal 
diminution of potential of the two metals. With eighteen different 
voltaic couples, by rise of temperature from 60 deg. to 160 deg. Fah., 
the electromotive force in twelve cases was increased, and in six 
decreased, and the average proportions of increase for the eighteen 
instances was °10 volt for the 100 deg. Fah. of elevation. A great 
aifference in chemical positi of the liquid was attended by a 
considerable change in the order of the volta-tension series, and 
the differences of such order in two similar liquids, such as solutions 
of hydric chloride and potassic chloride, were much greater than 
those produced in either of those liquids by a difference of 100 deg. 
Fah. of temperature. Difference of strength of solution, like 
difference of composition or of temperature, altered the order of 
such series with nearly every liquid; and the amount of such 
alteration by an increase of four or five times in the strength of 
the liquid was rather less than that caused by a difference of 
100 deg. Fah. of temperature. Whilst alsoa variation of strength 
of liquid caused only a moderate amount of change of order in the 
volta tension series, it produced more than three times that 
amount of change in the thermo-electric tension series. The 
usual effect of increasing the strength of the liquid upon the volta- 
electromotive force was to considerably increase it, but its effect 
upon the thermo-electromotive force was to largely decrease it. 
The degree of potential of a metal and liquid thermo-couple was 
not always exactly the same at the same temperature during a 
rise as during a fall of temperature; this is analogous to the 
variations of melting and solidifying points of bodies under such 
conditions, and also to that of supersaturation of a liquid by a 
salt, and is probably due to some hindrance to change of molecular 
movement. The rate of ordinary chemical corrosion of each metal 
varied in every different liquid; in each solution also it differed 
with every different metal. The most chemically positive metals 
were usually the most quickly corroded, and the corrosion of each 
metal was usually the fastest with the most acid solutions. The 
rate of corrosion at any given temperature was dependent both 
upon the nature of the metal and upon that of the liquid, and was 
limited by the most feebly active of the two, usually the electro- 
lyte. The order of rate of corrosion of metals also differed in 
every different liquid. The more dissimilar the chemical characters 
of two liquids the more diverse usually was the order of rapidity 
of corrosion of a series of metals in them. The order of rate of 
simple corrosion in any of the liquids examined differed from that 
of chemico-electric and still more from that of thermo-electric 
tension. Corrosion is not the cause of thermo-electric action of 
metals in liquids. Out of fifty-eight cases of rise of temperature 
the rate of ordinary corrosion was increased in every instance 
except one, and that was only a feeble exception—the increase of 
corrosion from 60deg. to 160 deg. Fah. with different metals was 
extremely variable, and was from 1°5 to 321°6 times. Whether a 
metal increased or decreased in thermo-electromotive force by being 
heated, it increased in rapidity of corrosion. The proportions in 
which the most corroded metal was also the most thermo-electro- 
positive one was 65°57 per cent. in liquids at 60 deg. Fah. and 69°12 
in the same liquids at 160 deg. Fah.; and the proportion in which 
it was the most chemico-electro-positive at 60deg. Fah. was 84°44 
per cent., and at 160 deg. Fah. 80°77 per cent. The proportion of 
cases therefore in which the most chemico-electro-negative metal 
was the most corroded one increased from 15°56 to 19°23 per cent. 
by a rise of temperature of 100 deg. Fah. Comparison of these 
proportions shows that corrosion usually influenced in a greater 
degree chemico-electric rather than thermo-electric actions of metals 
in liquids. Not only was the relative number of cases in which 
the volta-negative metal was the most corroded increased by rise 
of temperature, but also the average relative loss by corrosion of 
the negative to that of the positive one was increased from 3°11 to 
6°32. The explanation most consistent with all the various results 
and conclusions is a kinetic one :—That metals and electrolytes are 
thoughout their masses in a state of molecular vibration. That 
the molecules of those substances, being frictionless bodies in a 
frictionless medium, and their motion not being dissipated by 
conduction or radiation, continue incessantly in motion until some 
cause arises toprevent them. That each metal—or electrolyte— 
when unequally heated, has to a certain extent an unlike class of 
motions in its differently heated parts, and behaves in these parts 
somewhat like two metals—or electrolytes—and those unlike 
motions are enabled, through the intermediate conducting portion 
of the substance, to render those parts electro-polar. That every 
different metal and electrolyte has a different class of motions, and 
in consequence of this they also, by contact alone with each other 
at the same temperature, become electro-polar. The molecular 
motion of each different substance also increases at a different 
rate by rise of temperature. The theory is equally in agreement 
with the chemico-electric results. In accordance with it, when in 
the case of a metal and an electrolyte, the two classes of motions 
are sufficiently unlike, chemical corrosion of the metal by the 
liquid takes place, and the voltaic current, originated by inherent 
molecular motion under the condition of tact, is intained 
by the portions of motion lost by the metal and liquid during the 
act of uniting together. Corrosion therefore is an effect of 
molecular motion, and is one of the modes by which that motion is 
converted into and produces electric current. In accordance with 
this theory, if we take a thermo-electric pair consisting of a non- 
corrodible metal and an electrolyte—the two being already electro- 
polar by mutual contact—and heat one of their points of contact 
the molecular motions of the heated end of each substance at the 
junctions are altered ; and as thermo-electric energy in such 
combinations usually increases by rise of temperature, the metal 
and liquid, each singly, usually becomes more electro-polar. In 
such a case the unequally heated metal behaves to some extent 
like two metals, and the unequally heated liquids like two liquids, 
and so the thermo-electric pair is like a feeble chemico-electric one 
of two metals in two liquids, but without corrosion of either 
metal, If the metal and liquid are each, when, alone, thermo- 
electro-positive, and if, when in contact, the metal increases in 
positive condition faster than the liquid by being heated, the latter 
appears thermo-electro-negative, but if less rapidly than the liquid, 
the metal appears thermo-electric-negative. As also the pro- 
portion of cases is small in which metals that are positive in the 
ordinary thermo-electric series of metals only become negative ini 
the metal and liquid ones—viz., only 73 out of 286 in weak solutions, 
and 48 out of the same number in strong ones—we may conclude 
that the metals, more frequently than the liquids, have the greatest 
thermo-electric influence, and also that the relative largeness of the 
number of instances of thermo-electro-positive metals in the series 
of metals and liquids, as in the series of metals only, is partly a 
corsequence of the circumstance that rise of temperature usually 
makes substance—metals in particular—electro-positive. These 


+ 


the metals are dissimilar, and are heated to the same temperature 
in the latter they are similar, but heated to different temperatures. 
Also, when heating a voltaic pair, the heat is applied to two metals, 
both of which are previously electro-polar by contact with each 
other as well as by contact with the liquid ; but when Leating one 
junction of the metal and liquid couple, the metal has not been 
previously rendered electro-polar by contact with a different one, 
and is therefore in a somewhat different state. When a voltaic 
combination, in which the positive metal is thermo-negative and 
the negative one is thermo-positive, is heated, the electric potential 
of the couple diminishes, notwithstanding that the internal 
resistance is decreased. Magnesium in particular, also zinc and 
cadmium, were greatly depressed ip electromotive force in electro- 
lytes by elevation of temperature, Reversals of positions of two 


* These two districts have been grouped together, because, as there is 
only one works in Staffordshire, to give the make of the county would be 
to ish details of that particular works. 


¢ Paper read before the Royal Society, 


nts are also consistent with the view that the elementary 
substances lose a portion of the molecular activity when they unite 
to form acids or salts, and that electrolytes therefore have usually 
a less degree of molecular motions than the metals of which they 
are partly composed. The current from a thermo-couple of metal 
and liquid, therefore, may be viewed as the united result of 
difference of molecular motion, first, of the two junctions, and 
second, of the two heated—or cooled—substances ; and in all 
cases, both of thermo and chemico-electric action, the immediate 
true cause of the current is the original molecular vibrations of the 
bst: , whilst tact is only a static permitting condition. 
Also that whilst in the case of thermo-electric action the sustaining 
cause is molecular motion, snpplied with an external source of 
heat, in the case of chemico-electric action in is the motion lost by 
the metal and liquid when chemically uniting together. The 
direction of the current in thermo-electric cases appears to depend 
upon which of the two substances composing a junction increases 
in molecular activity the fastest by rise of temperature, or decreases 
the most rapidly by cooling. é 


INSTITUTION OF CIVIL ENGINEERS, 


SPEED ON CANALS. 


Ar the ordinary meeting on Tuesday, the 5th of February, 
Sir J. W. Bazalgette, C.B., President, in the chair, the paper :ead 
was on “Speed on Canals,” by Mr. Francis Roubiliac Conder, 
M. Inst, C.E. 

The important question of the resistance to the movement of 
vessels due to the size and form of channel, or to the depth of open 
water, through which they passed, was one as yet but little studicd, 
It was only about seven years since the researches of the late Mr, 
W. Froude threw an entirely new light on the relations existing 
between speed and the proportions of vessels. A similar study was 
desirable as to the relations between speed, and area and form of 
water-way. It was known that a great loss of speed occurred 
when a steam-vessel passed from open water into a more or less 
restricted channel. Instances of this had been given in the 
“Proceedings” of the Institution. It was also known that a 
sudden and remarkable increase of speed accompanied the passage 
of a boat over an increase in depth of water, even if it were a mere 
ballast-hole in the bed of a river or canal. But neither the ratio 
nor the mechanical cause of this phenomenon had been clearly 
ascertained by hydraulic writers. In the most important inland 
navigation ob the day, that of the Suez Canal, the low speed 
attained in the transit was one of the causes of the dissatisfaction 
felt by the commercial world, and the very small capacity of the 
canal for transport was painfully evident. The averagespeed at 
which vessels passed through the Suez Canal in 1882 was a little 
under two miles per hour; and if the speed were taken, not for 
the whole transit, but for the portion of time during which the 
vessels were actually in motion, it was only five and one-third 
statute miles per hour, in the year 1882, The greatest speed 
recorded, as having been attained on the canal by any vessel since 
the opening of the route, was 8016 statute miles per hour in the 

ear 1870. The cross-section of the Suez Canal was about one- 
half the area on promise of which the concession of the enterprise 
was sanctioned by the Porte ; being 72ft. wide at a depth of 26ft., 
instead of 144ft. wide at that depth. The sides were constructed 
with flat shallow shoulders, the rush of water over which at once 
eroded the slopes, and dragged back the vessel under way. The 
sides were now being gradually protected by artificial stone. Ifa 
cross-section of a semi-elliptical form had been adopted, with 
adequate side walling, in the first instance, for an equal quantity 
of excavation below the water-line to that of the permanent canal 
the hydraulic radius would have been double what it now was; 
the resistance to propulsion would have been proportionately less ; 
vessels of 4ft. greater draught of water could have passed, and 
traffic in both directions at the same time would have been unin- 
terrupted. By giving a larger cross section of the same scientific 
form any conceivable amount of traffic could be carried on. The 
cost of the canal, as constructed, was returned at £143,585 per 
mile for execution—to the end of 1882—and £56,496 per mile for 

g t, fi ing, and interest of money, making £200,081 
per mile in all. The cost, at fair contractor's prices, of the walled 
semi-elliptical canal, 163ft. wide at the top and 30ft. deep, came to 
£80,682 per mile; and that for the large section, 240ft. wide and 
30ft. deep, to £112,280 per mile. The area of the present cross 
section of the canal was only three times as large as the immersed 
cross section of such a vessel as the Warrior. It was impassable 
for modern vessels like the City of Rome or the Alaska—to say 
nothing of the Great Eastern—or for po A vessel drawing more than 
24ft. 9in. of water. A mathematical calculation of the retardation 
caused by back current in the canal showed that in the case of such 
a vessel as the Warrior, the retardation from this cause, due to the 
small size of the Suez Canal, was such as to reduce a speed in the 
open sea of 14°356 knots to one of 9°812 knots per hour in the 
canal. This was independent of the further retardation due to 
the bad form of cross section, and also of the direct retardation 
from shallowness and narrowness, which formed the subject of a 
separate mathematical investigation. The various speeds attained 
on river and canal navigations in different parts of the world had 
been collected, and were shown in a tabular form. The sizes of 
locks; the time consumed in passing through locks, hydraulic lifts, 
and hydraulic inclined planes; and the dates of the River and 
Canal Acts of Parliament authorising improvements in the inland 
navigation of the United Kingdom, were also tabulated. The loss 
of time at present experienced was reduced to a function of the 
changes of level overcome by a canal. The heights to be sur- 
mounted by different canal routes in crossing England were indi- 
cated, and the conclusion was arrived at that, by a scientific 
construction of canals and the application of steam power, a 
normal speed of five miles per hour, which was equal to the 
terminus to terminus speed of the mineral trains on certain English 
railways, might be readily attained on the inland water-ways of the 
country. For the cost of constructing and of working canals, refer- 
ence was made to the thirty-seven pages of the Report of the Select 
Committee on Canals in 1883, contributed by the author of the paper, 
and to his reports on the comparative cost of transport by railway and 
by canal, which were reprinted by that committee. The cost, 
both of construction and of working, on the railways and canals of 
the United Kingdom, France, Belgium, and the United States ; 
on the railways of New Sonth Wales, India and Pennsylvania ; 
on the canals and lakes of America by steam-colliers and sea-going 
ships, was given in the appendix to the report of the select 
committee; and there was a statistical comparison between the 
capital cost and net earnings of the French and English railways ; 
and of the mineral-carrying and non-mineral carrying trunk-lines 
among the latter. The cost of one-third of a penny per ton of cargo 
per mile was shown to pay working expenses, and 5 per cent. 
interest on capital for canal transport, being about one-third of the 
cost of corresponding transport by railway. The actual limit of 
the work done on a double line of railway in various countries was 
shown in a table, and might be compared with the almost unlimited 
capacity for traffic of a first-class canal. 


RaILways IN InpIA.—The Liverpool Chamber of Commerce, 
in concert with those of Bombay and Madras, have adopted 
resolutions and transmitted them to the Secretary of State for 
India to the effect that the sum of £2,500,000 annually expended 
on the extension of railways in India falls far short of the require- 
ments of the country, that much larger sums should be raised 
for the purpose, and that the extension of railways in India 
should be pushed on as expeditiously as possible. They recom- 
mend that the railways should be constructed partly by the State 
and partly by private companies under Government control, both 
as regards construction and management, with a guarantee of, say, 
4 per cent.; any surplus over 5 per cent. to be divided between the 
Government and the shareholders. That it is not desirable that 
the extension of Indian railways should be left entirely to the 
Government of India, as their Public Works Establishment would 
probably be unable to carry out with sufficient expedition the 
many large operations required. That all trunk lines should be 
made on the ‘broad gauge” system. That the present is a 
favourable time for these undertakings, as money is cheap, the 

rice of iron is low, and rates of freight to India are very moderate. 
The Bombay Chamber add that the Government of India are 
quite alive to the great necessity which exists for rapidly develop- 
ing the country by means of railway extensions, but that although 
these extensions would have the best effect on the commerce and 
people of India, they are delayed by the action of the home 
authorities ; and the Bombay Chamber apprehend, unless this 
all-important question is taken up vigorously by the English 
Chambers and pressed upon the attention of the Government, the 
progress which wil] be made in railway construction in India will 
continue at the same slow rate at which it has hitherto done, 
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LETTERS TO THE EDITOR. 
[We do not hold one in rns nerd ir the opinions of eur 


NEW PATENT-OFFICE RULES, 

Sir,—Rules 42 to 45 relate to the payments for renewal of 
patents and require that the patentee shall give at least seven days’ 
notice of his intention to pay. I do not see myself, and cannot get 
information from any other person, what is the object or intention 
of this requirement. If it served any sufficient reasonable purpose 

natentees might reconcile themselves to it, but when it appears to 
c a senseless, useless, and absurd piece of red tape, putting 
patentees and others to unnecessary trouble, then we can only 
express astonishment that a Board of Trade which professes to 
make thi simple should sanction such rules, No other country 
in the wend having a patent law requires any such notiee before 
payments are made, rly last month a seventh year’s stamp was 
due on a patent in which three parties were interested. One said, 
‘‘T intend to pay my share if the others will, and perhaps we shall 
agree before the payment is actually due; give the seven days’ 
notice.” This was done, the parties could not agree, and the stamp 
duty was not paid. Frequently the decision whether or not to pay 
a stamp duty is delayed to the last day, and some would pay, but 
cannot at the last moment find the money. I do not see how the 
Patent-office can be affected by the payment or non-payment of a 
stamip duty. Surely the best and only notice the office can require 
is the actual production in time of the necessary form duly 
stamped. In my opinion the requirement is illegal, certainly as to 
patents under the old law coming due for the seventh year’s stamp 
duty. On the face of these patents the £100 is only required to 
be paid before the expiration of the seventh year, and the Board of 
Trade, I contend, are imposing a new condition, which such 
such patentees cannot be supposed to be aware of and are not bound 
to observe. PATENT AGENT. 

Manchester, February 4th. 


$1r,—Rule 17 of the Patent Act, 1883, says:—“ Any person 
desirous of exhibiting an invention at an industrial or international 
exhibition, or of publishing any description, or of using the inven- 
tion for the purpose of the exhibition ‘in the place where the 
exhibition is held, shall, after having obtained from the Board of 
Trade a certificate that the exhibition is an industrial or inter- 
national one, give to the Comptroller seven days’ notice of his 
intention to exhibit, publish or use the invention as the case may 
be,” &c. Part II., Clause 39, says:—‘‘ The exhibition of an inven- 
tion at an. industrial or international exhibition, certified as such 
by the Board of Trade, or the publication of any description of the 
invention during the period of the holding of the exhibition in the 
place where the exhibition is held, or the use of the invention 
during the period of the holding of the exhibition by any person 
elsewhere, without the — or consent of the inventor, shall 
not prejudice the right of the inventor or his legal representative to 
apply for and obtain provisional protection and a patent in respect 
of the invention or the validity of any patent granted on the 
application, provided that both the following conditions are com- 
lied with—namely (a) The exhibitor must, before exhibiting the 
invention, give the Comptroller the prescribed notice of his inten- 
tion to do so; and (b) the a for a patent must be made 
before or within six months from the date of the opening of the 
exhibition.” 
What is the position of an inventor having complied with the 
above Rule 17 and Clause 39, and who does so exhibit, publish, or 
use his invention, with regard to obtaining a patent for such inven- 
tion in countries that refuse to grant patents for inventions, pub- 
lished before, as above, and out of such countries? 
C, L. H. 
2, Roseworth-terrace, Gosforth, Newcastle-on-Tyne, 
February 4th. 


THE IMPERIAL STANDARD WIRE GAUGE. 
Str,—The following table has been drawn up by the Iron and 
Steel Wire Manufacturers’ Association. It gives the lengths and 
weights and breaking strains of iron wire, according to the new 
imperial standard wire gauge, which comes into force on the Ist 
March next. 


| ; 
& Diameter. Weight of | ‘Breaking strain. 
2) | | 
Milli- 100 | An- 
Inch. metres, Yards, nealed. Bright. “3 
| | Ib, | Ib, | yds. | Ib, Ib. 
7/0 | 12-7 | | 193-4 | 3404 | 58 | 10470 | 15700 | 7/0 
6/0 | 11'8 | *1691] 166-5 | 2030 | 67 | 9017 | 13525 | 6/0 
50 | 11 *1466| 144-4 | 2541 | 78 | 7814 | 11725 | 5/0 
4/0 10°2 | *1257| 123-8 | 2179 | 91 | 6702 | 10052 | 4/0 
8/0 | 9-4 | 1087] 107-1 | 1885 | 105 | 5796 | 8694 | 3/0 
2/0 8°8 | 0951] 93-7] 1649 | 120 | 5072 | 7 2/0 
10 8-2 | 0824} 81-2] 1429] 138 | 4307 | 6595 | 1/0 
1 | | 69-6 | 1225} 161 | 3770 | 5655 | 1 
2 | 7 0508! 58-9] 1037 | 190 | 3190 | 4785 | 2 
3 | | -0499| 49-1] 864 | 228 | 2660 | 3990 | 8 
4 | 0423] 41-6] 732] 269 | 2254 | 3381 | 4 
| 170353) 348] 612| 322 | 1883 | 2824 | 5 
| 49 |-0200| 98-5] 393 | 1544 | 2316 | 6 
7 4°5 | -0243| 24 | 467 | 1298 | 196 | 7 
8 | 41 | 0201} 19°8| 566 | 1:72 | 1608 | 8 
9 | 3-7 | 0163] 16 | 282) 7 869 | 1303 | 9 
10 | |-0129] 12-7] 882 | 687 | 1030 | 10 
| | 8 10-4] 1077 | | 845 | 12 
12 | | 2-6 |-0085| 8-4] 148| 1883 | 454 | 680 | 12 
13 | 23 |°0066} 114] 1723 355 632 | 13 
14! | |0050] 5 2240 | 268 | 402 | 14 
15 | | 1:8 | 4 70 | 2800 | 218 | 326 | 15 
16 | 8-2] 56} 3500 | 172 | 9257 | 16 
| 1:4 [0025] 9-4] 42] 4667 | 131 | 197 | 17 
18 | 1:2 1:8] 32) 6222 97 | 145 | 18 
1 |-0018] 1-2] 91 | 9888 6z | 100 | 19 
20 0-9 | 0010} 1 11200 55 82 | 20 
February 2nd. W.S. B. 


THE LATE MR. WILLIAM BIRD. 

Srr,—We shall be “ if you can find room for the following 
short obituary of Mr. William Bird, as, after having worked with 
him so mew J years, and succeeded to the business, we should not 
like to let the occasion of his death pass without paying a tribute 
of gratitude to his memory. 

We believe that we are right in stating that one of the leading 
characters of the English iron trade passed away on Wednesday 
last, when Mr. Wi'liam Bird, the founder and for many years the 
chief of the firm of William Bird and Co., died in his seventy- 
ninth year. The deceased gentleman founded the firm of William 
Bird and Co. in 1829, and retired from it in 1872, after an active 
business life of nearly half a century; and through his energy, 
practical knowledge, singleness of purpose, al well-known 
straightforwardness, he raised his house to eminence, and in time 
almost monopolised the English iron trade with Germany. But 
such a sphere did not satisfy his ambition. Wherever he saw an 
opportunity to open new channels for the English iron trade, or 
when an importation of foreign makes appeared advantageous, he 
never hesitated to undertake the business. It was principally 
owing to his influence that a contract for forty locomotives was 
given to Messrs. Schneider, of Creusot, by the Great Eastern Rail- 
way Company of England. He looked upon iron as one of the 
—— levers in the development of civilisation, to which he 

evoted all his energy as a declared free-trader. He was one of 
the first to point out to the old East India Company the importance 
of railways for their country, and lived long enough to enjoy the 
triumph of his opinions. He was also one of the founders, and to 
the end of his life one of the directors, of the San Paulo Railway— 


one of the most prosperous of the Brazilian Railway enterprises, 
which still gives the highest dividends; he was for over thirty 
years a director of the London Joint Stock Bank, and for a long 
time a istrate for the county of Middlesex. 

When after the success of the first World’s Exhibition in London 
a second was held in Paris, it fell to the lot of our Mr. William 
Bird to represent to a great extent the English iron rolling trade. 
He had a very complete, and for the time very large, assortment of 
sections in Paris, and having acted on the International Jury, he 
received as an acknowledgment for the services rendered the Cones 
of the Legion of Honour. 

Mr, William Bird foresaw the importance of the discoveries of 
Sir Henry Bessemer and Mr. Mushet, and the consequent revolu- 
tion of the English iron perce b and he assisted its development 
by large importations of spiegeleisen from Germany, and later on 
- eae for the production of the highest classes of 
steel, 

Wherever we look we find his keen eye fixed on the future, 
singling out what was practicable; faithful to all obligations under- 
taken, Liberal in the best sense of the word, without any 
feeling, a cosmopolitan, inasmuch as he considered the world as his 
home, and the well-being of the many as the object of his life; just 
towards everyone. Such is his picture as it rises before our eyes 
and as we desire to see it handed down to posterity. Requiescat in 
pace! AND LOWE. 

(Formerly William Bird and Co.) 

2, Laurence Pountney-hill, February 1st. 


WATER POWER. 

Srr,—In reply to the inquiry of “Tu Quoque” in THE ENGINEER 
of the 25th ult., I have pleasure in handing him a few rough rules 
by which he will be able to satisfy himself about the dimensions of 
his supply pipe. Ihave no hesitation in saying that a turbine is 
the best motor as the speed is a consideration, as with a water- 
wheel or hydraulic engine so much gearing is required to get speed 
enough for sawing machinery. 

A turbine will give off yi cent. of the power of the water 
driving it, and at 33,000 Ib. lifted 1ft. = 1-horse power we will say, 


“ne weight of a cubic foot of water = 706 cubic feet falling 1ft. 
for 1-horse power net, and 706 x 8-horse power = 5648 cubic feet 
falling 1ft. for 8-horse power; but as he registers a pressure of 


901b., which corresponds to a head of say 210ft., we have ae 
quantity falling to give 8-horse power=say, 27 cubic feet per 


minute, or =~ = °45 cubic feet per second. 
Now it will not answer to let the water travel through the 


pipe at a greater velocity than 3ft. per second, and as the area of 
a 3in, pipe is 7in., we have 7 x 36 = 252 cubic inches per second; 


and, as shown above, we require 73, or more properly, *45 = 864 


cubic inches per second; and “ = 24in. area of pipe to give 
8-horse power; the present pipe with an efficient turbine will give 
off about 3-horse power. 

With a head of 210ft. the velocity of discharge will be about 
112ft. per second or 6720, and holding half this back—that is, 
letting the turbine revolve at half this speed—we have 1360ft. per 
minute at periphery of wheel, which, say 6in. diameter, will give 
about 900 revolutions. The 3in. pipe might be made a feeder by 
allowing it to run into a reservoir on the top of the last undulation, 
and as it would run twenty-four hours and the saw works only ten, 
M ba yea would require a small reservoir of, say, 25 x 25 x 10ft. 

or his supply. 

I have just completed and started a 50-horse power turbine cal- 
culated by these rules, and it is, I am glad to say, a success. 

Imperial Ironworks, Renshaw-street, Hyde-road, T. M. 

West Gorton, Manchester, Jan. 30th. 
(ve is 


S1rr,—The volume of water at command in the case given in 
your correspondent’s query on ‘‘ water power,” is not sufficient to 
supply 8-horse power. A straight 3in. pipe one mile long with 

t. head would not discharge more than between eighty-three 
and eighty-four gallons per minute—see Box on hydraulics. 
But with the undulations the pipe in question would be con- 
siderably over a mile, or 1760 in length, and consequently 
would discharge less than the above. Let us presume it would 
discharge seventy gallons; now seventy gallons at 200ft. head 
would have a store of energy of 140,000 foot-pounds, equal to 
4°24-horse power. No pressure engine, or turbine, or any other 
motor can possibly give out more energy than it receives—it will 
give less. How much less depends upon the efficiency of the 
motor. A good pressure engine would give 80 per cent. It is 
clear from this that your correspondent must have some different 
arrangement to obtain 8-horse power effective for ten hours 
a day. There are two or three ways in which he can do 
it, and still retain the pressure engine he has got. It seems 
to me the best way would be—if it could be done—to construct 
a sub-reservoir on the last of the altitudes referred to in 

uestion, which rise to the level of the lake itself. Let 
the main lake feed this continuously with the same pipes as are 
now down. If this sub-reservoir was near enough to where the 
power was required, he might get sufficient power from the 3in. 
ipes ; if not, put larger pipes from the reservoir to the engine. 
n this way he would get ample power. The reservoir, of course, 
would be made large enough to keep up the supply to the engine. 
I could not give dimensions unless all the circumstances were 
known to me, 

Another plan would be to put larger pipes the whole distance 
from the main lake to the engine, or larger pipes a greater part of 
the distance, then diminish to smaller. The friction of water for 
low velocities, such as that given in the question of ‘‘ An Old 
Subscriber,” is not great. The power necessary to overcome the 
friction of the water in the case he gives would be about *235-horse 

wer. The formula from which this is calculated is as follows : 


“L_y, WhereG= gallons discharged per minute ; 


(3d)° 

L= length or height of column in yards ; 

d = diameter of column or of pipe in inches ; 

H = head necessary to overcome friction. 
There are other formulz, but they come to very nearly the same. 
H multiplied by the weight of the column of water equals the 
power required to overcome the friction of the water. J. G. 

Bradford, February 6th. 


DESIGNING DYNAMO-ELECTRIC MACHINES, 

S1r,—In your interesting article on the dynamos at the Vienna 
Exhibition, you mention a formula I use for calculating before- 
hand what electro-motive force may be expected from a given 
armature. Will you permit me to say that the formula gives the 
internal electro-motive force, and not that at the terminals as you 
state. This, no doubt, is only an oversight, but if left uncorrected 
it would render the formula useless. To obtain the external 
electro-motive force, the loss due to the resistance of thearmature and 
field magnets must be deducted from the value found by the 
formula. I found the coefficient—which, by the way, I never 
called a ‘‘constant”—only then to vary between such narrow 
limits as thirty-five to forty, if the cast iron field magnets were of 
ample size and excited to what is commonly called saturation. In 
this state a little more or less exciting power makes very little 
difference in the magnetic moment of the field magnets, and seems 
to depend more on the quality of the iron and shape of the 
magnets than on the winding, disposition, and resistance of the 
exciting coils. 

I have no doubt that other formule are used other elec- 


tricians, and should be glad to see them published. e question 
is so important that I trust you, Sir, will keep your columns gpen 


for a thorough discussion of it, until a mutual interchange of ideas 

practice in the designing of dynamos so justly criticised by you.” ~ 
Chelmsford, Feb. 6th. GIsBERT Kapp, 


CRUMLIN VIADUCT. 

Srr,—In a co: dent’s article in your valuable issue of the 
1st inst., at 00, mention is eof the recent storms in 
Wales and adjoining counties. It appears to me the “engineer of 
eminence ” who refers to some critical structures, including Crumlin 
Viaduct as one of them, has not gone very deeply into the calcula- 
tions that should guide any such person to a reliable opinion upon 
the need to class this viaduct under the heading of critical struc- 
tures, goa tending to shake the confidence of the public in 


using it. . 

The lamentable disaster of the Tay Bridge, which fell during a 
gale, with a ing train, is doubtless fresh in memory ; but it 
should also be remembered there is a wide difference in the two 
cases, and that had the Tay Bridge been built in the same careful 
way the Crumlin Viaduct has been, no such disaster would have hap- 
pened. The calculations made at the time the Crumlin Viaduct 
—which is 200ft. high, and has ten spans 150ft. each—was built 
thirty years ago, provide for over 40 tons horizontal force of wind 
on the top of one of the highest piers; which will allow of a pres 
sure of more than 80 lb, per square foot—about double what is 
recorded as the ‘force of wind on the 26th and 27th ult.—acting 
upon it, while a train of carriages is covering one span, without 
danger or the necessity of resorting to the somewhat impracticable 
suggestion of this eminent engineer, of opening all the windows to 
let the wind pass through. Recent inquiry into the subject shows 
that a force of wind 30 lb. to 40 Ib. per square foot will overturn 
railway carriages such as have been in use twenty-five or thirty 
years. Henry N. Maynarp, M. Inst. C.E, 
7, Westminster-chambers, Victoria-street, London, 8. W., 


February 5th. 
CLOTHING STEAM PIPES. 
Srr,—As you express your willingness to insert rts of trials 
made, we you to publish the following : In 1882 the authorities 


of H.M. dockyards ordered a series of trials to be made at Ports- 
mouth Dockyard. There were six coverings tried: Wool slag, 
asbestos, and fourcompositions. The trial lasted several months, 
after which the —_—— gave their report, from which we extract 
the following :—‘‘ And we find that, in all respects, Leroy’s compo- 


sition is the best.” . . . “It does not allow the heat to pass, holds 


THE REVERSING GEAR OF MARINE ENGINES. 

S1r,—I have read with much interest your remarks in your last 
issue, on “‘ the reversing gear of marine engines.” I have often 
felt it an eyesore to see two excentrics and rods moving in the air 
to no more p than supporting the unused ends of the links ; 
as a remedy, I to submit the following, viz.:—Have one sheave 
for each engine loose on the shaft, actuated by two wrought iron 
drivers keyed on the shaft and adjusted for ahead and astern ; also 
have an auxiliary valve on each cylinder, and by their means start 
the engines as required one revolution, so as to bring the drivers 
into contact with the excentrics; then give steam as required in 
the usual way. THOMAS BURRELL, 

9, Edward-street, Bousfield-lane, 

Stockton-on-Tees, Feb. 2nd. 


OLD AMERICAN STEAMERS, 


On the Ist of June, 1867, the following circular was widely dis- 
tributed in New York, Boston, Providence, and throughout the 
New England States. 

The new line to Boston, vid Bristol, R.I., now ting the 
steamers Bristol, 3000 tons, Providence, 3000 tons, Plymouth 
Rock, 2000 tons, at a cost of 2,700,000 dols. On the 17th of June, 
1867, a new steamboat route was organised between New York and 
Boston, vid Bristol, R.I., with two of the most magnificent vessels 
known in the history of steam navigation. These vessels, the 
Bristol and Providence, are of an entirely new class, combining all 
the staunchness and stability of the largest and best ocean steam- 
ships. The hulls are built with water-tight compartments, and 
floors of solid white oak; every beam bolted fore and aft and cross- 
bi with iron from the keel to the tops of the paddle-boxes, 
besides being additionally strengthened by heavy hog-braces. The 
internal fittings are of the most complete description; they have a 
double saloon with two tiers of state rooms, connected by wide and 
spacious stairways, and warmed oe tome and lighted with gas. 

he state rooms are 250 in number, and with the berths will 
accommodate 1200 ngers. 

These immense ships were built by Wm. H. Webb, of this city. 
The dimensions are as follows :—Le : t.; breadth of beam, 
49ft.; depth of hold, 17ft.; breadth across the guards, 84ft.; 
measurement, 3000 tons. The machinery, built by John Roach 
and Sons, of this city, consists of a single beam engine, with a 

linder of 110in. bore, 12ft. stroke—the largest in the world. 

hey are fitted with Horatio Allen’s tubular surface condensers, 
and the Sickles’ cut-off, which can be adjusted while the engines 
are in motion. There is also a safety self-unhooking gear, which 
instantly unhooks the engine and shuts the steam valves, in case 
of an accident to the engine. The boilers are three in number; 
and instead of being arranged upon the guards of the ship, are 
placed entirely below decks, thereby giving stiffness and stability 
in heavy weather. This also admits of the guards being so narrow 
as to produce little obstruction to the sea. The boilers are 35ft. 
long and 13ft. in diameter, flues below and return tubes above. 
The furnaces—four to each boiler—are in two tiers, one above the 
other. The amount of grate surface is 510 square feet ; the fire 
surface 14,000 square feet, making ample steam without the use of 
blowers. With a pressure of only 18 lb. of steam per square inch, 
these vessels will attain a speed of over twenty miles an hour. 
The condenser contains 4000 square feet of tubular surface. The 
tubes are of brass, without seam, drawn from solid ingots; they 
are tinned inside and outside to prevent galvanic action, and 
packed with wood ferrules. The paddle-wheels are 39ft. in dia- 
meter, 12ft. face, rims finished to an edge. The steam chimneys 
are well protected by strong and tight iron cases and enclosed 
air spaces, ensuring perfect protection to passengers in case 
of leakage of steam. The provisions against er by leak- 
- and fire are new. If needs be, in case of leakage, the 
whole capacity of the circulating pump to the condenser can be 
applied to the bilge, which would discharge two hogsheads at each 
revolution of the engine. Three other effective pumps also con- 
nect with the bilge of the ship to provide for the extinguishing 
of fire. There is an independent steam fire pump set apart in a 
room with a separate boiler for use when the boilers are not 
at work. From this fire engine branches off a large copper pipe, 
with branches fore and aft the vessel, and xp through all the 
state room saloons to the hurricane deck. ere are numerous 


smaller branches fitted with freely opening water gates and coils 
of hose, all attached for use. In addition there is an arrangement 
for extinguishing fire in the hold by steam admitted a Pipes, 
‘are 
cents and 
upwards. The rates of fare and meals were published on a 
duplicate of this circular one year later.— Nautical Gazette. ne 


the key of which is entrusted to the engineer only. 
Boston, 1°00 dols.; Providence, 50 cents ;- meals, 


. 
together firmly, and is not affected by exposure to the weather as 
long as the varnish with which it is covered remains intact.” 
That is a most important judgment after an impartial trial by 
persons not interested. We beg to state that the composition 
described in your paper of January 25th as having been tried is not Bk 
Leroy’s composition as made by us in London, Manchester, and ~ 
Gateshead-on-Tyne. Mr. D. K. Clark says that the composition : 
he used was “ similar to Keenan’s, containing ends of hemp rope, 
hair, charcoal, tar, and clay.” We declare that is not our com- 
position. F. LeRoy AnD Co. 
London, February 5th. 
q 
; 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


ARIS.—Madame Borveav, Rue de la Banque. 
PaRLIN.—ASuER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers. 
LEIPSIC.—-A. TwieTMEYER, Bookseller. 
NEW YORK.—Tue Witimer and Rocrrs News Company, 

81, Beekman-street, 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
oi that letters of inquiry addressed to the 
and intended for insertion in this column, must, in all 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request ents 

*,* All letters intended for insertion in THE ENGINEER, or con- 

taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

M. H. 8.—Certainly. 

J. D.—About one-fourth. 

E. R. 8.—Too purely agricultural a subject for our pages, 

$s. H. C.—The country to be traversed is too raugh to permit steam power to 
be used as you suggest, Lf there were rouds no doubt your idea could be put 


in practice, ‘ 

A. P, (Milan).— Messrs. Spon, of Charing-cross, or Messrs. Crosby Lockwood 
and Co., Stationer’s-hall-court, London, can supply you with books which 
will answer your purpose, 

Inventor.—IJf you can do what you say in a simple and inexpensive way the 
invention will be valuable, If you like to explain how you propose to secure 
the object in view, we shall be happy to give you a confidential opinion as to 
the merits of your scheme. 

A. H. M.—(1) You do not give the pitch of your screw; but assuming it to be 
equal to the diameter, the power required would probably be about 2500 
horses, (2) It is dificult to answer your second question because experi- 
mental ta are lacking, but there is reason to believe that 15 tons of 
battery would give out 45-horse power for two or three hours. 

X. L. R.—The power your shast will convey will depend upon the speed at 
which it revolves, The following will give you the actual horse-power ;— 

Ha 114 We, > d being the diameter in inches, and 8 the speed in revo- 
lutions per minute, the material being supposed to be wrought iron. Consult 
Box “ On Mill Gearing,” published by Spon, or hia “* Strength of Materials,” 
or Clark's Rules, Tables, and Data.” 

Rusticus.—Mr. Chamberlain's statement is accurate in so far that it ia true 
that an inventor can get a patent for £4. But the President of the Board 
of Trade went too far when he used the word “valid.” It has been said 
that no one knows whether a patent is valid or not until the House of Lords 
has settled lhe question, and there is enough truth in the proposition to 
render Mr. Chamberlain's use of the word injudicious. The new Act im- 
ports no element of validity not conferred by the old law, 


SOLUBLE GLASS, 
(To the Editor of the Engineer.) 

Sir,—Will any of your readers inform me where I can get a soluble 
glass, or glass that by moderate heat melts and attaches itself to iron or 
other metal, and a good adhesive? R. E. 

Newcastle-on-Tyne, February 5th. 


CONCENTRATING MAGNETIC FIELDS. 
(To the Editor of The Engineer.) 

Sim,—I want to concentrate the field of one pole of a small electro- 
magnet into a small area, say equal in cross section to that of the magnet 
cure, at a distance of one-fourth of an inch from the magnet. Will any of 
your readers say if this can be done? Willanything be gained by puttin 
a heavy ‘Be ring round that portion of the core which projects Siooe 


the coil? be much obliged for any information. The magnet is 
not of the horseshoe type. 
Westminster, February 6th. 
A FEW QUESTIONS ABOUT STEEL. 
(To the Editor of The Bagineer.) 
Sir,—Will you oblige by allowing me to repeat in your next issue the 


questions you recently asked for me, but to which I have no reply, as 
follows :—(1) The weight of iron used in shipbuilding in 1883? (2) The 
weight of steel used in shipbuilding in 1888? (3) Where I can find illus- 
trations to help me in making a complete series of crucial tests of steel, 
so as to form a show-case of the pieces tested? (4) The maker of a suit- 
able instrument for measuring test pieces, say similar to a micrometer. 
Middlesbrough, January 31st. QUERY, 


BLOCKING COOPER'S WORK. 
(To the Editor of The Engineer.) 

Sir,—Will any reader kindly tell me of a mode by which I can block 
cooper’s work with security? At the present time lam in the habit of 
blocking the casks when completed by means of stamping initials into 
the end of the bung stave, but this seems to me to leave an unnecessary 
temptation in the way of the cooper, who, if so disposed, could very 
readily erase the initials by scraping them out, and so have the cask 
again blocked, and, of course, get paid for the making of it twice. I 
do not think for a moment that we have any men in our employ who 
would do as I have said above, but at the same time it is always best to 
keep all temptation out of the way of workmen if possible, This, of 
course, only concerns men who work piecework, technically termed “ at 
the block.” Qa 

February 4th. 
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MEETINGS NEXT WEEK. 
Tue or Crvit Enomrers.—Tuesday, Feb. 12th, at 8 p.m.: 
Ordinary meeting, Adjourned discussion ypon “Speed on Canals,” by 


Mr. F. R. Conder, M. Inst. C.E. Friday, Feb. 15th, at 7 p.m.: Students’ 
meeting. “ t-draught Launch,” by Messrs. Cowan and Fawcus, 
Students Inst. 


Sociery or ENGINEERS AND ELECTRICIANS.—Thursday, 
per will be * On Some 
New Instruments for Indicating tro-motive Force,” by 
, Members, 

Society or Arts.—Monday, Feb. 11th, at 8 p.m.: Cantor Lectures. 
** Recent Improvements in Photo-Mechanical Brintin, wy by 
of pottery. 
and 
Po r. H. 
Wednesday, Feb, 13th, at 8 p.m.: Tenth ordina 
Process of Per t Mural Painting,” i 
Munich, by Rev. J. A. Rivin; 
preside, Feb. 15th, 
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m. Mr Hubert Kerkomer, A.R.A., w 
8 p.m.: Indian Section. ‘ State ramen | 
dia,” by Mr. J. Maclean, Sir James Caird, K.C.B., 


THE EDUCATION OF ENGINEERS. 


In the Westminster Town Hall, on Monday evening, 
Mr. Arthur Rigg delivered his inaugural address as presi- 
dent for the present year of the Bociety of Engineers. 
This address is a marked exception to those usually made 
under similar circumstances, Unfortunately, it has become 
the practice of all presidents of all learned or technical 
societies to spend an hour and a-half or two hours in giving 
to their more or less weary hearers an account, more or 
less incomplete, of the various engineering works, more or 
less great, which have been carried out during the year. To 
such a pitch has the lack of originality been carried, thatsome 
presidents can do nothing better than produce an inaugural 
address mainly com of abstracts of the papers read 
by some of his audience during the previous session. ; 
Rigg has taken altogether a different view of the duties 


| which an engineer in his position is called upon to discharge; 


and he delivered an address which charmed his hearers by 
its originality and the breadth with which it treats of great 
subjects. Those portions of it which possess the most 
general interest we reproduce on another page. Here we 
shall deal with a very important question, the education 
of engineers, and consider what Mr. Rigg has to say on 
the subject. He comes himself of a teaching race. His 
father, the Rev. Arthur Rigg, was one of the very first to put 
into practice those lessons concerning the value of technical 
training about which somuch hasrecently been said. Chester 
College was opened in 1842. The keys of it were given 
into Dr. Rigg’s hand by Mr. Gladstone; and for 
thirty years Chester Engineering School was carried 
on with success, until, indeed, Dr. Rigg retired. It 
was the first school of the kind ever established in Great 
Britain; and we must refer our readers to Mr. Rigg’s own 
explanation to learn the nature of the causes which led to 
its establishment.. Mr. Rigg has himself produced at least 
one book, his treatise on the steam engine, which is 
an educational tool of no small power; and it was impossi- 
ble to hear him on Monday night without appreciating the 
influence which he ought to be capable of exerting in 
directing the training of young engineers in the proper 
direction. What he told his pct, ita was the more worthy 
of attention that, as we have already said, he took the 
widest views of the subject. , 

In most of our great public schools there has been 
established within comparatively recent periods what is 
known as the “ modern side.” Practice varies with locality ; 
but it may be taken as a rule that.on the modern side 
classics are almost ignored; French and German take the 
place of Latin and Greek; and natural philosophy and the 
physical sciences receive an attention very far from being 
accorded to them on the other side of the school. Many 
parents and youths hold that a classical education is 
a thing of no value; and ‘that the time spent in 
acquiring the dead —— is time wasted. This 
is a very mistaken view. n education, as in every- 
thing else, the true course lies between. extremes; 
and it is as great a mistake to bring up.a boy in utter 
ignorance of ancient literature as it would be to teach him 
nothing of natural philosophy. “If,” said Mr. Rigg, “the 
older system of education did not teach, and did not. pro- 
fess to teach, that abundance of undigested knowledge 
which the misleading standard of modern competitive 
examinations too often requires, it did a better and nobler 
thing, which the advocates of high-pressure education too 
often forget or wilfully ignore. It never exhausted the 
immature undeveloped brain, but it taught the wisdom of 
ages past; it exercised the pupil in the application of such 
knowledge as he could easily acquire, ote eft considerable 
scope for his originality; moreover, it laid down the firm 
foundations of all the intellectual culture of our nation, 
and produced a race of men of rare sagacity and high 
administrative talents—men competent to build up the 
splendid empire we inherit, and whom any country might 
well be proud to own among its sons.” That some men 
will not agree with Mr. Rigg is possible, but it is only 
possible because they take an erroneous view of the purpose 
and scope of the training which boys and young men 
should have. In a word, they mistake a means for an end. 
It may be urged that Latin and Greek are of no use to the 
engineer; he is never called upon to read, write, or speak 
them. But let us ask the t mass of mechanical or 
civil engineers how often they find themselves called upon 
to make use of the high mathematics, which are su to 
replace Latin andGreek, in the pursuit of their calling? The 
immediate practical value of the one is about as great as that 
of the others. Fortunately, or unfortunately, a very mode- 
rate acquaintance indeed with mathematics will enable the 
ene to build steam engines, and railways, and ships; 
and the nature of the work which he has to do 
— to be so far antagonistic to mathematical methods 
of thought that the executive engineer, as we may call 
him, finds it far more advantageous to employ a mathema- 
tician to make his calculations for him—when these present 
difficulties—than to make them himself. No matter how 
expeditious a man may be, calculations take time to carry 


out; and the engineer in large practice will soon find that 
it is better to spend twenty ewes paid to a professed and 

rofessional mathematician, than as many hours of his own 
far more valuable time. The great object of education is 
to teach people how to think co ly; and this can no 
doubt be as well or better done by classical lore as by 
anything modern that professes to take its place. Let it not 
for a moment be imagined that we deprecate book learning ; 
but art is long and life is short, and the young engineer 
has to make his way and earn a pair, Sg this he cannot 
do without a basis of operations which is not directly sup- 
plied by books and isindirectly sr geet by a classical as well 
as by a “modern” education. If, indeed, it could be shown 
that a student could be converted into a competent engi- 
neer by reading, and attending lectures, then we could 
readily admit that time spent with Horace or Homer was 
time wasted; but engineers do not get employment because 
they are book-learned, but because they are oman 
men. Their competence may be, and will be, largely due 
to books; but it is not so much the matter of the books as 
the manner of them which will bring about this. To quote 
Mr. Rigg, “The great end and aim of education should 
never be, as too often found, the cramming with mere 
knowledge, but rather the cultivation of the power of 
applying knowledge. That is true wisdom indeed.” 

f any doubts exist on such points, they may be solved by 

a reference to the work actually done of old; to those 
performances on which English engineers base their great 
reputations past and present. It is a noteworthy fact that 
our railways, our docks, our canals, our steamships, our 
mills, our mines, have all. been given to us by men com- 
paratively ignorant and untutored. No book learnin 
made Rennie or Stephenson, or Brindley, or Trevithick 
what they were. The combined literary knowledge of the 
whole of them would not enable one student to pass out of 
Cooper’s Hill’ College; but they were men who could 
think. No book knowledge, nothing in short that can be 
acquired by reading, will enable a man to take charge of 
other men and construct a railway, or a steam engine. But 
reading will so enlarge his mind and strengthen and develope 
his mental muscle, that he can adapt himself to circum- 
stances; and while it is certain that no mere book learning 
or cramming will make an engineer in the present day, it 
is equally certain that without education a man can never 
expect to be aught but the servant of others. Education 
is a means to an end, but it is not the end itself, and it 
never can be; and we quite e with Mr. Rigg, that 
there is as much to be gained in this way from old as from 
new sources. “It matters little what a boy learns so long 
as he does learn,” has been said, and said with some wisdom, 
we think. “Even,” says Mr. Rigg, “from the restricted 
point of view as to what would constitute the best educa- 
tion for an engineer, considering that it may fall to his lot 
to rule more men than the armies of many a famous king- 
dom, and alone grapple with difficulties material and poli- 
tical innumerable, none can deny that a study of the 

ualities displayed in ‘Xenophon’s Retreat of the Ten 

housand,’ will be to him of more value than a very inti- 
mate acquaintance with the differential ealeulus ; and time 
spent in learning modern languages, enabling him to read 
the invaluable works of French and German engineers, is 
much. better employed than the cultivation of such an 
amount of mere mechanical skill as would beat a fitter at 
his own trade.” 

There is yet another point to be considered, and that is 
the value of the so-called scientific training imparted at 
many of our colleges to young men intended either for 
engineering or for kindred technical professions. Much 
time, for example, may be expended in attaining a more or 
less minute knowledge of the structures of crustacez, or 
the biology of a frog. But some men will be tempted to 
ask cui bono? who is the better for it? We venture to 
think that too much is taught, or rather crammed into the 

outh of the present day; and that it is taught not in the 
best way to develope those faculties which can alone 
entitle a man to be regarded.as really competent and 
intelligent in the highest sense of the word. Those who 
read what Mr. Rigg has said—and who will not ?—will see 
that he holds opinions identical with our own on this point. 
If but a few men of influence were equally frank and out- 
spoken, education would become what it is not—a means 
of putting the best man in the best place. 


THE FORESHORE AT HASTINGS. 


During the last eighteen months the shore goat the 
old town of Hastings has known some lamentable changes; 
before referring to which, however, it will be desirable to 
give a short account of the conditions affecting this part of 
the stade. Six years since, extensive works of groyning 
having been carried out to the extreme west of tings 
and St. Leonards, with the object of collecting beach and 
protecting property at that end of the towns, a barrier 
was formed, which prevented the passage of beach, and 
thus cut off the supply from the only good source 
to that portion of the sea front it is our desire to write 
upon. e consequence of this has been that the shingle 
previously constituting the sea beach at the middle and 
eastern parts of the town has, in accordance with the 
natural wave action, travelled or away, leaving 
these portions of the coast unprote ; not allat the same 
time, it is true; but first the central portion, then the part 
under consideration. Considerable damage, amounting to 
many thousands of pounds, has been the result, culminat- 
ing within the last year.and a-half in extensive mischief at 
the Fish Market, or extreme east. It might not be correct 
to assert that the groyning at the west end has been the 
cause of all this, as previously beach was very scarce at 
that end of the towns—leading, in fact, to these works ; so 
that in any case this trouble might have been expected to 
extend itself; but there can be little doubt t such 
extensive groyning at one time has had a great deal to do 
with the damage at the east. 

At about the same period Sir John Coode, under whose 
advice the Corporation were in part acting, possibly with a 
view to the consequences of groyning at the west, advised 
the construction of a large concrete groyne at a point 


beyond the eastern end of the town, mere especially for 
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the protection of a tidal sewage tank there situated; 
and later urged the erection of a second concrete groyne 
and revetment wall a short distance westward of the first, 
for the more complete protection of the tank, and to insure 
the accumulation of beach between itself and the Fish 
Market. The sécond groyne and wall were not, however, 
carried out, the town authorities being afraid of the 
expense, and preferring to risk consequences. But, know- 
ing that something must be done, a large timber groyne— 
much smaller however than the one projected in concrete; 
—described in our pages abouta year since, was erected. 
This work, though it has done good service, has not secured 
the results which might have been expected of the larger 
and more expensive construction. 

To whatever causes the want of security at the Fish 
Market may be attributable, the fact remains that about 
fifteen months since, the beach having been ually 
carried away at this point, the sea cut in, and, under- 
mining several of the fishermen’s rope shops, destroyed 
them, besides eating some distance into the roadway. For 
a whole year the borough surveyor tried to hold his own 
with a faggot breastwork, meanwhile protesting against 
the unequal combat, and urging the Town Council to under- 
take permanent works. This was at one time agreed to, a 
dwarf wall witha pitched slope fromitto the road level having 
been planned and actually oan the requisite borrowing 

wers—though the scheme was at first reported against 

y the Government Inspector—being eventually obtained. 
Almost as soon as begun this work was for some unac- 
countable reason stopped. It is perhaps fortunate that it 
was so, as a permanent work of this description was not 
desirable, cutting off, as it would have done, a large slice 
of the shore available for the landing of fishing boats, and 
rendering it impracticable to ery bal high and dry, as 
is the custom in rough weather. It is probable that a 
suitable system of faggot work would at this time have 
given valuable protection; the formation, in fact, of an 
artificial stade of faggots and wattles, well staked 
down upon a sloping bed of beach, the surface at 
an inclination of one in five. This might have been 
carried out at a cost certainly much below that ex- 
pended on the faggot wall put up at various times; and 
which, under the influence of two high tides and a stiff 
south-west wind, would all float away to the eastward. 
Criticism of this kind, however, must be accepted with 
reserve, as whilst it is known what happened to the style 
of work adopted, it is not known what would have been 
the fate of another system which was never tried. 

Many months of excellent weather for seawork having 
been spent in doing nothing, during very high tides 
and winds in October last much additional damage 
was wrought. A groyne, which it is true had seen 
better days, was finally ruined; the parade wall, which 
has stood some forty or fifty years—-erected we believe, by 
Cubitt—was breached; and immediately opposite the Fish 
Market the faggoting was swept away, and the road 
rendered impassable, the ground being cut away to such 
an extent as to endanger house property. Having per- 
sistently refused to follow the complete instructions of their 
adviser, the authorities now sent for him in great haste, 
and begged his advice, which it has since been resolved to 
abide by to the letter. 

Sir John Coode recommended as being immediately 
necessary the construction of three new timber groynes— 
one of which is to replace that destroyed—with a timber 
breastwork protecting the road for about 320ft., at the 
eastern end of which the second groyne is placed, the third 
being some distance beyond, and further east still. The 
two new groynes and breastwork will probably be un- 
necessary when the new concrete groyne and revetment 
originally advised by him shall have been carried out and 
collected beach sufficient. The timber work is now in 
hand; the masonry will no doubt be proceeded with in 
due course. This concrete groyne it should be noticed will 
be close to the large timber groyne before mentioned as 
being already in existence near the sewage tank. When 
the more permanent work is complete this may be removed, 
Sir John stating in his report that it would be ill-advised 
to rely upon this timber construction in so important a 
position. The new timber groynes will be of the ordinary 
construction adopted at Hastings, having oak piles, oak tree 
land ties, and oak planking, the whole well bolted together. 
The breastwork, however, is of pitch pine, and consists of 
a row of piles 12in. square, — 5ft. 6in. apart, centre 
to centre, and varying in length from 25ft. to 35ft., 

laced parallel to the shore line, having 12in. by 12in. 
aces running timbers 3ft. from the tops of the piles, 
scarfed together at the joints, and bolted to the piles. 
Struts 12in. by 12in. are provided at every alternate pile 
raking towards the land, each strut being secured to a 
12in. L 12in. pile about 17ft. long. Stout tie bolts occur 
at each strut, running from the front of the work along 
the top side of the struts, and through the tops of the 
anchor piles. On the sea face is secured 4in. creosoted pine 
planking, whilst rammed in well behind the planking and 
piles is a backing of about 6ft. of concrete. The whole is 
then filled up to the ground level. The outer face batters 
at 3in. to the foot, the top of the breast work being about 
5ft. Gin. above high-water of spring tides. 

It will be interesting to watch the effect of these works 
when complete. Of their ultimate success we need express 
no doubt—the more so that the same storm which did the 
damage last referred to threw up vast quantities of shingle 
along the front line of the town. This, as it accumulates 
in those places where most needed, which it is hoped will 
be the case, with the assistance of the works described, 
will, we trust, secure the shore from further mischief. 


SIR EDWARD WATKIN ON CONTINUOUS BRAKES. 


Ir does not always happen that the chairmen of railway 
rer are peculiarly felicitous in their references to 
mechanical questions. Indeed, for the most part, they say 
nothing about them. Chairmen very seldom attempt to 
tell their hearers anything about locomotives, or rolling- 
stock, or bridges, which cannot be conveyed in the most 
general terms. There is, however, one subject about 
which they appear to feel it desirable or necessary that 


they should talk? namely, continuous brakes. Thus, not 
long ago, Mr. Moon, speaking at a general meeting of the 
London and North-Western Railway Company, informed 
his hearers that they had got, in the Clarke and Webb 
chain brake, the best brake in the world. A few months, 
however, sufficed to make him change his opinion, and he 
then told his hearers that the best brake in the world 
was to be superseded presently by something better, Asa 
matter of fact, chairmen, not being engineers, know ve 
little accurately about such matters; and their usual 
reticence is a proof of their prudence. 

Sir Edward Watkin’s speech at the annual meeting of 
the Metropolitan Railway Company supplies an apt 
illustration of the adage that the cobbler should stick to 
his last. Sir Edward is a financier, an administrator, 
but he is not an engineer. He appears, indeed, not to 
possess enough of the engineering element in his 
mind to enable him to distinguish between the possible, 
the probable, and the palpably absurd. There are 
certain things which may be told to railway companies 
without much fear of contradiction, and certain other 
things which cannot be passed over without dispute. 
Thus, a chairman might assure his hearers that their 
rolling stock was very good—this might be probable—also 
that it was better than that of any other company—this 
might be possible—but to assert that the public were 
as well served as they could be would entirely 
absurd. Sir Edward Watkin’s recent statements, however, 
are not of this nature. Dealing with brakes, he told his 
hearers that in the last ten years Metropolitan trains fitted 
with the vacuum brake had run 10,444,000 train miles, the 
number of trains run being 1,423,274 ; and the number of 
made being 18,880,174. The whole-number of 
failures has been seventy-eight in ten years. This is no 
doubt a splendid record. The figures give the highest possi- 
ble testimony to the competent watchfulness of Mr. Tom- 
linson and his staff, and they supply the best evidence in 
the world that continuous brakes can be made to work with 

ractically perfect safety. Sir Edward forgot to tell 

is hearers that but for the continuous brake he 
could not have worked his traffic at all as it has been 
worked. So far, however, there was nothing in his speech 
that needs criticism. It will be remembered, no doubt, 
that the brake in question is the simple non-automatic 
type, admirably suited for the requirements of such a line 
as the Metropolitan, but not so well adapted to great main 
line traffic. He went on to say, “If we were to take the 
advice of the Board of Trade we should pull every brake 
off our trains, throw material which has cost us thousands 
of pounds to the smelting heap, and use an American 
brake which has what is called a self-acting engine. The 
beauty of our brake is, that the engine does the work. It 
is the waste steam of the engine that makes the vacuum ; 
the value of our brake is that we have no supplementary 
power at all to deal with. The other brake is an air pump, 
working at a pressure of 90lb. upon an engine; and if 
ever the air pump should explode, I do not know what the 
consequences would be. We say our brake is the best 
brake, because it is simple, it is cheap, and it is certain in 
its application. I only mention this to show that the 
Board of Trade interference, if we did not resist it, would 
compel us, without the parties taking any responsibility, 
not to use the best thing, but to use something which we 
believe is a source of danger and not of safety, and which 
we would not have at any price if we could avoid it.” 

Here we have that admirable example to which we have 
referred of a chairman speaking authoritatively about what 
he does not quite understand. We are not aware, to begin 
with, that the Board of Trade ever insisted on the adop- 
tion of an American brake. Nor have we heard that they 
want an automatic brake to be used on the Metropolitan 
line. What Hardy sacks would do in the “smelting heap” 
we are not prepared to say; probably Sir Edward Watkin 
forgot the sacks. The statement that the vacuum brake 
works by the waste steam of the engine will be new to 
engineers, and especially interesting to Mr. Tomlinson, 
who was, we venture to think, not before aware that this 
was the case. But Sir Edward was specially felicitous in 
dealing with the Westinghouse non-automatic brake 
working the Metropolitan District trains, which run with 
those of the Metropolitan Railway. The notion that the 
air pump working at a pressure of 901b. could explode 
is at least new; and we are quite prepared to 
agree with Sir Edward that we do not know what the 
consequence would be if such an accident occurred. It may 
reconcile the public who use the Metropolitan District Rail- 
way rolling stock to know that air pumps do not explode ; 
and that the worst that could happen would be the stoppage 
of the little engine and air pump, which would be imme- 
diately detected by the driver under whose eyes they operate. 
Sir Edward Watkin gave his hearers to understand that 
the vacuum brake was much more perfect than the West- 
inghouse brake; but figures do not bear out his statement. 
The Metropolitan District Company use the Westing- 
house simple or non-automatic compressed air brake, which 
answers every purpose, and its record of failures is much 
smaller than that of the vacuum brake. We do not quite 
know how Sir Edward Watkin arrived at his figures, 
because the Board of Trade returns have only been made 
since June, 1878; between that date and June, 1883—a 
period of five years—the vacuum brake failed 41 times, 
and in the same period the Westinghouse brake failed 15 
times. In the half-year between June, 1879, and Decem- 
ber, 1879, there were 13 failures out of the 15, and 
they arose from exceptional causes connected with 
the management of the railway at that time on which 
we need not dwell; none of them were of import- 
ance. From December, 1879, to June, 1883, there was no 
failure of any kind of the Westinghouse brake, but the 
vacuum brake broke down no fewer than 29 times, It is 
true that the train miles and stoppages made by the Metro- 
politan trains are somewhat more numerous than those 
made by District rolling stock, but this cannot greatly 
modify the fact that on the latter line there was an absolute 
immunity from failure of any kind. 

It is possible that Sir Edward Watkin does not know 
that the District brake is pon-automatic, and that if he 


did, he might be willing to admit that it was at least ag 
safe as the brake which he extols so highly. His depreca. 
tion of Board of Trade interference is in any case not 
likely todo much harm. Fight and struggle as they may, 
the railway companies will, sooner or later, have to adopt 
the automatic principle; and his brother chairmen wil] 
most of them tell Sir Edward that they have made up 
their minds to this stern necessity. 


CONTINUOUS BRAKES AND ENGINE DRIVERS, 

THE reports of the Railway Department of the Board of 
Trade are not always satisfactory; and the opinions of the 
inspectors are not always acceptable as judgments on the actions 
of those who happen to have been concerned in an accident, 
As an illustration of this, we may refer to a report by Colonel 
F. H. Rich on a collision which occurred on the 15th ult. at the 
Stockton station of the London and North-Western Railway, 
A Manchester train from Crewe ran into another of empty 
coaches which was being pushed into a siding. A good deal of 
damage was done, and some passengers were shaken. From the 
report it appears that Edgeley junction cabin, which is about 
half a mile south of Stockport No. 1 cabin, commands the 
station. The railway is practically level as it approaches 
Edgeley junction from Crewe, and as far as Stockport station, 
As the train from Crewe approached Edgeley the junction dis- 
tant signal was at danger, but the home signal was lowered as 
soon as the train got inside the distant signal, and the train ran 
forward and passed the junction at a speed variously estimated 
at from thirty-five to fifty miles an hour. The down distant 
signal of Stockport No. 1 cabin, which is at the Stockport side 
of Edgeley junction, can be seen for about 540 yards before it 
is reached, and for about 1040 yards from the point of collision, 
The Stockport distant and home signals were at danger, but the 
Crewe train ran past these signals and was not stopped until it 
struck the empty train. From the evidence it appears that all 
that the Stockport No. 1 cabin signalman and an extra guard 
on the empty train did, was not in every way for the best, 
and that the collision was really due to an infraction of the rules 
as to shunting trains; but the report concludes:—“ The colli- 
sion was caused by the omission of the signalman in Stockport 
No. 1 cabin to give Edgeley junction signalman the warning 
signal, and by the neglect of the engine driver of the train from 
Crewe, who should have approached Stockport station with very 
much greater caution, after observing the Edgeley junction and 
Stockport down distant signals to be at danger. There can be 
no excuse for this man running past the Stockport home signal, 
which was also at danger. The engine of the Crewe train 
struck the Cheadle train sixteen yards inside the Stockport 
home signal, and then ran fifty-four yards further before it was 
stopped.” The principal blame is thus put upon the engine 
driver, Griffith Foulkes, who has been in the London and North- 
Western Company's service since 1862, and was a driver under 
Mr. Brassey from 1854 on the Shrewsbury and Hereford Rail- 
way. From his evidence, however, which is corroborated by 
that of others, it will be seen that it was to his tools, and not to 
negligence, that the collision was attributable. He said :—“I 
was driver of the 1.35 p.m. express ex Crewe on Saturday, 
December 15th. I had eight vehicles on my train. They con- 
sisted of a close-coupled train of six vehicles and two Great 
Western coaches. The Clarke and Webb's patent chain brakes 
were distributed, three vehicles under my control and three 
vehicles under the control of the guard, who was travelling in 
the last of the six coaches. I had not a steam brake on my 
engine, No, 1745. I had only a screw brake on the tender. On 
approaching Edgeley junction, the junction down distant signal 
was at danger. I had shut off steam before I saw it, and my 
mate applied the tender brake. Just as we passed the distant 
signal, the home signal for Edgeley junction was lowered, 
I did not again apply steam, but I let the train run 
until I saw the distant signal for Stockport No. 1 box 
at danger. I then prepared to stop. Before I saw the 
Stockport No. 1 box distant signal at danger, my mate said 
to me, ‘ The tender brake is a failure.’ This failure happened 
while running through Edgeley junction. I reversed the engine, 
pulled the cord of the patent brake, and opened my whistle. I 
had to loose the brake cord to get to the reversing wheel of the 
engine, as it had run round into forward gear after I had 
reversed it. Ithen got hold of the cord again, after having 
reversed the engine a second time. My engine struck the coaches 
of the Cheadle train at a speed of about twenty miles an hour. 
I was not hurt at all, nor was my mate ; we both stopped on 
the engine. The engine after striking ran about the length of 
four coaches. The crank on the brake shaft on the right-hand 
side of the tender had broken before the collision. I did not 
feel any jerk when the crank broke, but I felt the train gather 
speed at once. I did not secure the cord of the patent brake, 
because there was no place for me to do so. I did not give it to 
my fireman, because it did not occur to me todoso, I felt very 
little result from the application of the patent brake. Before 
I entered the tunnel I popped the whistle for the guard to assist 
me with his brake. I did not feel any assistance from him. I 
did not see anyone in the tunnel. I had used the patent brake 
at Chelford. It had acted well then. I was half way through 
the tunnel when I saw the coaches that I struck. I had pulled 
the patent brake before entering the tunnel. I saw the Stock- 
port home signal at danger about the same time as I saw the 
coaches.” If this driver had had a good brake, it is clear that 
the collision might easily have been avoided. As it is, we have 
another to add to the long list of failures of the London and 
North-Western emergency brake, never ready when wanted. 


SOUTH STAFFORDSHIRE MINES’ DRAINAGE. 

THE engineering retrospect for the year 1883, laid before the 
South Staffordshire Mines’ Drainage Commissioners on Wednes- 
day, when their engineers presented a résumé of the twelve- 
months’ operations, is what in the autumn we expressed the 
belief that it would be. Satisfactory enough in view of the 
difficulties to be surmounted ; albeit at first sight indicating 
somewhat slow progress. The manner in which the pumps have 
grappled with the water at the eight chief stations is the mea- 
sure of the success of the underground drainage operations. At 
Stowe Heath during the year the water has been lowered 45ft.; 
Neachill’s, 18ft. 6in.; Merrill's Hole, 13ft.; Portobello, 24ft. 2in.; 
Rough Hay, 20ft. 6in.; Moxley, 14ft. 8in.; Fireholes, 16ft. 3in.; 
and Bilston, 8ft. The depth at which the water now stands 
from the surface is: Stowe Heath, 143ft.; Neachills, 111ft.; 
Merrill’s Hole, 123ft.; Portobello, 126ft. 8in.; Rough Hay, 130ft.; 
Moxley, 118ft. 2in.; Fireholes, 133ft. 9in.; and Bilston, 161ft. 
Obviously, therefore, much pumping has yet to be done before 
the bulk of the submerged minerals has been released. The 
driving of levels continues, and some more money must yet be 
spent before the number of pumps now working can be reduced. 
The Commissioners on Wednesday determined to borrow £6000. 
mainly to complete in the Old Hill district, levels on which some 
£10,000 have already been laid out: Touching the surface 
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drainage department, the chairman—Mr. Walter Williams—inti- 
mates that there are instances in which costly channels for sur- 
face drainage are destroyed by mining operation of men of property 
and position, who, to say nothing of the infringement of bye- 
laws, could well afford in the interest of the district to leave 
intact the fuel whose mining causes the mischief. Again, 
trouble is experienced with the Birmingham Canal Company, 
with which there is a dispute as to a flood of water which is 
almost mastering one of the engines. But more serious is the 
considerable damage annually done to the Commissioners’ com- 
plete system of surface drainage by the refuse of many towns 
and villages in the South Staffordshire district. As to this, con- 
siderable litigation may yet have to be undertaken. The 
excellent work of this very valuable commission is neither light 
nor easy. But its great importance to the district is distinctly 
recognised by the members, and it will be no fault of theirs if 
suecess does not attend the enterprise, 


THE TELEGRAPH MONOPOLY IN THE UNITED STATES, 


Tue question of the practical monopoly of the telegraph 
service of the United States by the Western Union Telegraph 
Company has been much under consideration of late by the 
public in that country and by its Legislature, and in the latter a 
proposal has been made that the Government should there, as 
here, buy up the system. A Mr. Hill, of Colorado, has in the 
Senate given a mass of fact in regard to the great telegraphic 
system of the Far West. He traces it back to 1866, when it had 
75,686 miles of wire, and down to the past year, when its wire 
mileage was 428,546. The messages had increased about eight- 
fold in that time—to 40,581,177 for the past year. The 
receipts had not risen in like ratio, but had been multiplied 
about threefold; and the profits of the working rose from 
2,624,919 dollars in the year 1867—the first reported on by 
Senator Hill—to 7,660,349 in the year 1883. The market price 
of the company’s stock, which was in 1860 about 58, and had 
fallen to as low as 304, has since very greatly fluctuated. In 
describing the extent of the system of the Western Union, 
Senator Hill stated that the wires extend into thirty-seven 
States and nine territories in the United States, and into four of 
the British provinces. It seems that opinion in the United 
States is now gravitating either to Government purchase and 
control, or to the latter; but it is characteristic of the States to 
find that there is an influential objection to Government 
purchase, because a Government monopoly “might be no 
better than the present one ;” and it is argued that there 
is “ business enough for a Government line and many private 
ones, and each will serve to keep the other in order.” It 
seems on the whole probable that opinion in the United States 
is fast drifting to the idea that there should be much more of 
the control of the Government over telegraphs and railways than 
there has been; and if that idea gains ground it is probable that 
with the vast resources of the States and with the need that they 
have to employ their great financial surplus year after year, some 
steps will then be taken towards a Government purchase. 


RAIL-MAKING IN NEW SOUTH WALES, 

Very great interest has been aroused in Sheffield by the 
advertisement in THe Encrnger from the Government of New 
South Wales. Mr. Charles A. Goodchap, the Commissioner for 
Railways, certainly presents a tempting inducement to firms and 
enterprising manufacturers. His Government has within a 
few years constructed over 1200 miles of railroad, and has now 
more than 500 miles in course of construction, all the materials 
for which, except the sleepers, have been imported at a heavy 
charge, in the form of freight, from England. Mr. Goodchap 
states that during ten years there were imported into New 
South Wales and Victoria no less than 1,250,000 tons of iron and 
steel, inclusive of the permanent-way material required for 
Government and other railways constructed during the period 
mentioned ; and now the Government make the bold bid of 
offering 150,000 tons of steel rails as a starting order to any 
company enterprising enough to undertake their production in 
the colony, the avowed object being to encourage the develop- 
ment of the local iron mining and steel and iron manufacturing 
industries. There is so much competition and over-pressure at 
home, we shall not be surprised if some of our firms seriously 
contemplate planting an offshoot in the colony. Other Sheffield 
firms have established workshops in the United States, which 
are doing well; why not New South Wales, if coal and iron can 
be had in contiguity ? 
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The Materials of Engineering. In Three Parts. Part I. Non- 
Metallic Materials, Stone, Timber, Fuels, Lubricants. By 
Rosert Tuurston, A.M.C.E. London: Triibner and Co. 
1883. 

Tue title which Mr. Thurston has given to this book may be 

admitted to bemore satisfactory than the usual title given to 

books on the same subject, inasmuch as it contains much 
information which does not bear simply on the “strength 
of materials.” Chapter 1 deals with stones and cement, and 
the first part of it describes various rocks or stones, chiefly 
of course as they are found in America. These descrip- 
tions are of the stones which are used in mechanical 
engineering work, as for machinery foundations, and are 
followed by information on their hardness, resistance to com- 
pression, transverse strength, and the effects of heatonthem. 

In giving the expansion by heat, the author only states the 

coetticient for temperatures up to the boiling point of 

water ; but inasmuch as in some mechanical engineering 
work stones are heated to higher temperatures than this, 
and as the coefticient is higher at the higher temperatures, 
we should have looked for experimental results bearing 
upon this. In speaking of “artificial sandstones,” we are 
told that “these are made by several processes. Of these, 
béton and concrete will be referred to.” Béton and con- 
crete are not sandstones, and béton and concrete are 
usually thought to be the same thing ; but Mr. Thurston 
confines the use of the term concrete to lime concrete, 
héton being, he says, that which is made with hydraulic 
lime or cement. Whether this distinction is always 
made in America or not we cannot say, but in any 
case the submarine work to which he alludes in 
speaking of béton is not of the kind usually 
spoken of, either here or in America, as mechanical engi- 
neering; so the limitation at the head of this chapter is 
erroneous. There are, however, plenty of facts and figures 
iven in this chapter based on the experiments by well- 

nown authorities, which makes it one of value. The 
different forms of dressing of stone are next described, and 
the kinds of masonry. These are not, perhaps, strictly 


relevant to the subject of the book, but they are not an 
objectionable addition; but to have been consistent the 
different forms of brick-laying bond should have also 
been given. In the chapters on timber the author deals 
concisely with the characteristics of different woods, 
seasoning, causes of rot, and sizes of timber of various 
kinds of trees. In nearly all cases the dimensions are given 
in English measures, followed by the equivalent metre mea- 
sures, It is not quite clear why this has been done, unless 
it is to facilitate the translation of the book into continen- 
tal languages, for neither England nor America wants these 
metric measures after the others. If Professor Thurston in 
in his love forthe metrical system had supplied all these, first 
and then the English equivalents, it could be understood ; but 
the reason for that which he has done is not so easily to be 
seen. The order of the use of these two measures is not, 
however, preserved through the book, for in dealing with 
elastic flexure of wood one table has metric measures 
first and the other British, which is inconvenient. 
A good deal of what is said about timber relates to 
American woods; but as these are much used in this 


country, the information is valuable. In passing, it may | © 


be noted that we are told that a chestnut tree has been 
known to attain the age of 1000 years. Weare not told any- 
thing more of this young tree, but probably the author is 
satistied with the evidence on which he makes the state- 
ment. An illustration is given of the great gnarled old 
chestnut on Mount Etna. This cannot be taken as a 
_ example of chestnut tree growth, and is, perhaps, 
the 1000syear-old referred to. 

In the third chapter we come upon a subject on which 
everyone will admit the author’s authority—namely, the 
strength of timber. It is rather curious to note that so 
entirely is accurate information on the physical and me- 
chanical properties of materials an outcome of the nine- 
teenth century application of metals in structures, that as 
a means of explaining these properties, in different woods, 
Professor Thurston refers to the characteristics of metals 
under various stresses. Elasticity, flexure, and permanent 
set are thus exemplified. This is not mentioned as an 
objection, but merely as showing how truly comparative 
is our means of conveying ideas of a physical character, 
and that though timber has been used in structural work 
through ages, accurate ideas on its properties are conveyed 
by reference to our knowledge of the modern material— 
iron. 

In dealing with the strength of timber used as pillars, 
the formule of Hodgkinson, Gordon, and Euler, are em- 
ployed ; and though the comparatively recent experiments 
of Laslett are used as well as the still more recent experi- 
ments by theauthor, resort is still had to the familiar formule 
of Tredgold, and the work done since the days of the writer 
of the much-quoted work on carpentry, verifies his experi- 
ments on the modulus of rupture, and fixes that as a mean 
between the tensile and compressive resistance of woods 
a. Professor Thurston throughout his book gives 

ull credit to those who have preceded him on this subject ; 
but in some cases he seems to be too much afraid of hurt- 
ing susceptibilities. His own experimental information, 
for instance, ought to make it unnecessary to speak in a 
decidedly uncertain manner of the work of others without 
being objectionably positive on doubtful points. He gives 
the results of his own experiments on rupture by torsion, 
and in speaking for a coefficient employed in an expression 
relating to this he says, ‘“‘ Cauchy makes C about four-fifths 
of the value of the coefficient of transverse rupture; but 
this relation must probably be variable.” Now this 
coefficient bears a direct relation'to that of rupture or it 
does not. The figures given in the book do not permit a 
direct comparison, but it is known that the relation does 
exist, and also that it is variable. Why then make a reader 
uncertain on the matter by saying, “must probably be vari- 
able,” a phrase which removes responsibility instead of 
clearing up adoubt. Here it may be remarked that the 
author would have greatly added to the value of the book 


if he had applied after the manner of Mr. T. Box some | be 


of the formule given. This system affords a check for 
and by the author, and gives the reader confidence in a 
thing which he has not time otherwise to check for him- 
self. This applies also to the useful information which is 
given on the strength of floor beams and on resilience. 

In the chapter on fuels, the author's treatment of the 
heat and temperature obtained by combustion of different 
materials on different atmospheres and varying quantities 
of air is satisfactory; though as the book is presumably 
intended for engineers, the numerical treatment might have 
been with some advantage extended to the consideration 
of the heat and temperature developed, say, in a boiler 
furnace. This would have prevented the use of the quan- 
tity 4:265—which represents the ratio which the heat 
developed from the combustion of 1 1b. of hydrogen bears 
to that developed from 1]b. of carbon—from being used 
without explanation. 

In his chapter on lubricants it is noticeable that the 

eneral deductions as to pressures advisable on bearings for 
igh and low speeds are much the same as those given by 
the Committee of the Institution of Mechanical Engi- 
neers, whose report we shall publish in an early impres- 
sion. Professor Thurston has spent a deal of time 
on this subject, and his machines for testing lubricants are 
largely a The results of experiments, extending over 
a very wide field, are therefore given in, and make this 
chapter valuable. The sixth chapter of the book deals 
with miscellaneous materials, including different kinds of 
belting, rubber, and cordage, and the appendix with which 
the book is concluded consists of a number of conversion 
tables for British and metric quantities which occur in 
scientific calculations of all kinds. 

The book is generally written in a clear and concise 
style, and presents the information conveyed in such a way 
as to make it readily found. It is a very useful book, and 
is well got up, 
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MAREOGRAPHS. 


THE adoption of the level of the sea as a basis for geographical 
measurements has been general in all European countries. Of 
late years automatic instruments have been in use at various 
parts of the European sea coasts by which the average level of 
the sea at any given period has been recorded with accuracy. 
In this respect Holland has taken a leading position, the placing 
of mareographs being undertaken by the Government. 

The registration is effected by different methods, and the scale 
of measure is likewise a varying one. Some instruments are 
connected with a line, while others record a point every five 
minutes, the proportion of measurement ranging from one- 
twentieth up to natural size. For some instruments the daily 
renewal of the leaves is necessary, while others only require that 
operation every eight days. The mareographs constructed on 
the Reitz system only want this renewal once a month. 

An interesting article on the subject recently appeared in the 
Deutsche Bauzeitung, according to which it would seem that the 
average level of the North Sea has not varied within the last 
150 years. It is also known with certainty that the level of the 
Baltic is the same as it was at the time surveys were made in 
1826 bearing upon the question of sea-level. 

In connection with the facts thus arrived at regarding the 
sea-level, reference is made in this article to the general progress 
effected by the levelling commissions appointed by various 
European Governments. France inaugurated last spring 
a very important work of this nature, which in extent 
will surpass anything of the kind on record. In Belgium 
the work has been completed, records of height existing 
as to 8477 localities, In Holland the levelling now in progress 
is less extensive in its character, but is said to be remarkable for 
extreme accuracy. In Germany operations commenced in 1865, 
and will probably be completed in 1887. In Russia the work 
has been in progress since 1873. A feature of interest—the 
determination of which will soon take place—is said to be the 
defining of the variation between the levels of the Baltic and 
Black Sea. In Austria an extensive system of levelling has 
been in progress since 1872. Italy has been active in this 
direction since 1876, but the programme of future work is not 
yet quite decided. In Switzerland the work lasted from 1865 
to 1881, the heights at which a great portion of the observations 
had to be made having increased the difficulties of the task. 
Spain and Portugal have both levelling works in progress. 
Amongst the results obtained in the former country is the 
establishment of the fact that the level of the Atlantic Ocean at 
Santander is 26-lin. above that of the Mediterranean at Alicante. 


THE to e upon which the Dock Company at Kingston-upon- 
Hull received dock dues in 1883 was 2,460,564 tons, as com 
with 2,425,372 tons in 1882, 2,217,219 tons in 1881, 2,346,788 tons 
in 1880, 2,224,658 tons in 1879, and 2,377,689 tons in 1878. The 
quantity of coal shipped from Hull last year was 637,955 tons. 

THE INSTITUTION OF CIVIL ENGINEERS.—We are asked to state 
that the series of meetings for the reading and discussion of papers 
by students of this society will be continued on Friday evenings, 
the 8th, 15th, and 22nd instant, at seven o’clock. The chair will 

taken in rotation by Messrs. J. Wolfe Barry, B. Baker, and 
T. R. Crampton. The subjects to be dealt with are:—(1) ‘‘Con- 
structional Ironwork for Buildings,” by Mr. Richard Moreland; 
(2) “* Light-draught Launch,” by Messrs. Cowan and Faweus; an 
(3) ‘ The Qualities of Metal for Various Purposes,” by Mr. D. G. P. 
Davies. The Council have expressed the desire that those students 
who have promised or are engaged on papers for reading at the 
supplemental meetings will forward them to the Institution as soon 
as possible, so that no break may occur in the continuity of these 
meetings. 

THE BURNING OF AN AMERICAN TRAIN.—American papers just 
arrived give full accounts of the burning of a train by oil which 
had leaked from a neighbouring oil tank and flowed on the railway, 
and ignited on the engine coming in contact with it. They state 
that the track of the Bradford, Bordell, and Kinzua Railway, near 
Tarport, Pennsylvania, was the scene of the occurrence. The 
train, consisting of a locomotive, a he ow car, and one nger 
carriage, left Wellesville at nine o’clock on the morning of the 15th 
of January. At 9.46a.m. the train rounded a bend a mile and 
a-half from Tarport. At the side of the road is the Buchanan 
Farm, which is leased by the Anchor Oil Company. On a hill 
overlooking the track is a large tank. From this tank oil had 
escaped, and, forming a channel for itself down the snow-covered 
hill, had submerged the road-bed for a distance of more than 300ft. 
When the engineer discovered the lake of oil before him he reversed 
the engine and whistled down brakes. He was too late, however, 
to stop the train. It was running on a steep down grade. 
The curve had prevented him from perceiving his danger 
in time, and the train rushed down to its destruction, 
Hardly had it reached the oil when the fluid burst into 
flames, which wrapped the train, and, running along the 
track, created a lake of fire, through which the engine plunged. 
The glass in the windows cracked and fell out under the intense 
heat, and the flames filled the coach. The frantic passengers 
rushed towards the doors, but the flames permitted only a few 
to reach them, and others threw themselves from the windows. 
The train still rushed down the steep decline until it reached a 
curve half-a-mile distant, and there it leaped the track, and its 
charred ruins were piled in confusion by the side of the track. 
The engineer, the fireman, and others of the train hands had 
jumped from the burning train before it reached the curve. The 
greater number of the passengers, of whom there were about forty 
in the single coach, ial oie jumped from the train and were only 
saved from being crushed to death by falling on snow banks at the 
side of the track. Few of them escaped without more or less 
burns. A relief train, with surgeons and cots, was despatched to 
the scene. Upon its arrival there a terrible sight presented 
itself. The passenger coach and car were a smoking mass 
of ruins, the engine lay on its » having turned a complete 
somersault, and on every side were sufferers moaning with pain. 
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BRIDGE OVER THE FEEDER, GREAT WESTERN RAILWAY. 


(For description see page 117.) 


| General reciprocal diagram for stolic loads 


| 


5 
& 
é 
| 

10 5 10 "20 Bo “wo 70 
Deamol Scale of tons Reciprocal dingram for moving loadl at .D. 
1-18 


2-414 


Reaprocal diagram for moving lad at .B. 
Fig.3. 


” 


2s 
2 


Reciprocal. dingrasn for movir 


L 


. 


Reciprocal Gdingrom fcr miving Wad ab C. 
Fig.4. 


Fig.7. 


Recip 0 for moving load ak ,G 


/ / \ 
on f / / / \ Fig 7 
/ /26 ho \ a 
‘ \ \ 24 / \ 
i, 
i NG fo \ 
20 
| Fig.5. - 
\ 
i | / 
1 | 24 
& / Lg load at.E 
/ 
| 
39-35 \24 
89-85 3836 27 
le Reciprocal for moving load akt.F. 
fs 
\ 
A 29 \ 
_ Reciprocal diagram for moving load o& H. 
/ t Fig.9. 
. 
Ne 
i Fig.?. \ 6 
- . 
i Decanal Scale of tons 
5 9 7 ? 89-385 $4. 


Fes. 8, 1884. THE ENGINEER - 
Table of stresses.—The first seven columns of the 
EXAMP OF annexed table of stresses contain the various stresses induced 
bye in the members of the Feeder bridge by uniform loads of PRESIDENT’S ADDRESS. 
By Rosert Hupson Granay, C.E. 10 tons, separately and successively concentrated at the | Tue first ordinary meeting for the present year of the members 
No. IV. joints B, C, D, E, F, G, H, Fig. 1. Thus an isolated load | of the Society of Engineers was held on Monday last, February 4th, 


The Feeder bridge.—In this article I shall attempt to de- 
scribe the graphic treatment of the stresses of one of the 
girders carr, ing theGreat Western Railway over the Feeder 
near Bristol. The Feeder is a skew bridge of the semi- 
bowstring type, 106ft. 6in., span between centres of abut- 
ment bed-plates. On account of the skew the static and 
rolling loads are distributed unequally over the joints B, 
re DE, F, G, H, Fig. 1, of the lower boom of the girder. 
The reactions, corresponding to these loads, take place ver- 
tically through the centres of the abutment bed-plates ; 
but, inorder to meet the requirementsof students, and tomake 
this bridge serve the purpose of an example in closed poly- 

nal figures, I have supposed the reactions to take place at 
the extremities, A and K, of the structure, instead of through 
the centres of the end supports. In consequence of this 
arrangement the direction of lines reciprocal of bars 10 and 
40 are a little flattened and are brought into the same 
lines as the iy gpa of bars 13 and 37 respectively. In 
other respects the construction and character of the dia- 


grams remain the same; but the values of some of the 


of 10 tons at B would create a tensional stress of 13:2 
—_ in rod 14, and a compressive stress of only 1°4 ton in 
r 24. 


Column 8 gives the algebraic sum or resultant stress in 


each member of the bridge, supposing a static load of 10 | P® 


tons to be simultaneously concentrated at each of the 
joints of the lower boom. Column 9 gives the same 
values, independently deduced from the general reciprocal 
diagram, Fig. 2. It will be seen by column 10 that the 
differences are very small, and therefore it may be said 
that the results of the two methods, given in columns 8 
and 9, mutually corroborate each other. Columns 11 to 
17, inclusive, furnish the stresses in the different members 
due to the actual static and rolling loads successively con- 
centrated at the seven joints of the under flange. Where 
two quantities are given together in the same column, the 
first refers to the live, and the second to the static stress. 
Column 18 furnishes the maxima resultant stresses for 
each member corresponding to the most unfavourable 
condition of loading specitied in column 19. Under 


Table of Stresses in the Feeder Bridge. 


at the Town » Westminster. 

The statement of accounts for 1883 was read, after which the 
resident for the past year, Mr. Jabez Church, M. Inst. C.E., 
.8., &c., presented the premiums of books awarded for Pe 
read during dint year. These were to Mr. George Bower, for his 
per on ‘‘ The Bower-Barff Process of Preserving and Ornament- 
ing Iron and Steel Surfaces ;” to Mr. Chris. Anderson, for his 
per on ‘The Feasibility and Construction of rag ape Light- 
ouses ;” and to Mr. milton W, Pendred, for his paper on 

** Designs, Specifications, and Inspection of Ironwork.” 

Mr. Church announced that y Siemens had kindly presented 
to the Society seventy volumes on engineering subjects from the 
library of her late husband, Sir William Siemens, in remembrance 
of his long connection with the Society of ineers. Mr. Arthur 
Rigg, the new president for 1884, then delivered his inaugural 
address, from which we give the following extracts :— 

**Our colonies will doubtless in the future become more and 
more independent of the mother-country, and will, like America, 
educate their own engineers ; but such a condition is not likely to 
prevail in India, at any rate for very many years tocome. Hence 
there will be a constant, and, we will hope, an increasing demand 
for English engineers in that country, and all things concerning 
their progress and welfare must be matters of deep interest to us. 
Until within a comparatively recent period all civil, as well as all 
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diagonal stresses vary both in nature and amount from 
what iy 4 would be if the reactions were taken to pass 
through the end supports. In addition the building up of 
the figures presents a little more difficulty, owing to the 
zero valves which occur in some of the d 

for bars 12 and 14 36 and 38. It was to illus- 
trate the hic method under these exceptional 
conditions which led me to shift the reactions to the ends 
of the structure. It may be taken for ted that the 
behaviour of the flanges under strain would approximately 
assimilate itself to this assumed condition of things, the 
tendency being to increase the stresses, owing 
to the arbitrary increase of the span at each end. A 
glance at Fig. 1 shows that the dimensions of this bridge 
are greater on the left than on the right of the section 
through E. On this account, and in virtue of the skew, 
the static load is distributed in the proportions of 4°67 tons 
at B, 9°20 tons at C, 13°30 tons at D, 16°48 tons at E, 
20°42 tons at F, 21°61 tons at G, and 21°61 tons at H. 
The rolling load is similarly distributed in the proportions 
of 4°70 tons at C, 10°50 tons at D, 15 tons at E, 19°30 tons 
at F, 20°60 tons at G, and 20°60 tons at H, the first joint B 
being free of rolling load. 

General reciprocal diagram.—The general reciprocal 
diagram of the Feeder bridge is given in Fig. 2, which for 
the sake of comparison, and to make it serve as a decimal 
standard or basis upon which to calculate the stresses 
corresponding to any distribution of load, is drawn on 
the supposition that the joints of the lower flange of 
the done are each loaded uniformly with a weight of 10 
tons. Moreover, in order to economise space, and to 
secure the benefit of a large scale, each load has been 
halved and made equal to 5 tons, so that in scaling off the 
stresses the quantities furnished by the diagrams must be 
doubled, in order to find the equivalent stresses under 
loads of 10 tons. 

he independent reciprocal diagrams.—Fig. 3 gives the 
diagram of stresses induced in the poner, tis bridge 
by a load of 5 tons instantaneously concentrated at joint 
B, the other apices being unloaded, As before mentioned, 
to find the stresses corresponding to a load of 10 tons at 
the same joint, the quantities read off the scale must be 
doubled. In like manner Fig. 4 represents the di 
of stresses corresponding to a load of 5 tons at C, Fig. 5 
that for a similar isolated load at D, Fig. 6 that for an 
<_< load at E, Fig. 7 that for a load at F, Fig. 8 that for 
a load at G, and Fig. 9 that for a load of 5 tons at H. -In 
all these diagrams the divisions of the vertical line of loads 
in the ratios of the reactions at the abutments for different 
situations of the rolling load, are determined by the 
ordinary graphic method of drawing polar or funicular 
polygons, such as, for instance, 9,-1, 8, Fig. 1, which 
corresponds to the load at B, and is therefore drawn 


uniform load all the diagonals are in tension, the maximum 
stress appertaining to bar 14, and the minimum to bar 16. 
Owing to the unsymmetrical form of the bridge, these 
stresses do not seem to follow any regular consistent law of 
increase or decrease. This becomes more evident when 
we consider the diagonal stresses in column 18, for the 
actual distribution of loads. The bridge being skew, both 
the static and rolling loads increase in the same direc- 
tion, which completely destroys all symmetry, and 
brings the heaviest stress to bear in unexpected places. 
Hence, the absolute necessity of careful calculation in the 
case of skew bridges. In the present example the nearest 
approach to uniformity is in the stresses occurring in the 
upper and lower flanges, the stress along the upper flange 
being without exception positive and compressive, that 
along the lower flange negative and tensional. More- 
over, for the actual distribution of load, the flange 
stresses may be looked upon as increasing, with very 
little variation, from the left extremity towards and beyond 
the centre of span. 


A UNIVERSAL COUNTERSINK. 


Tue Cleveland Twist Drill Company, of Cleveland, Ohio, has 
recently brought out the ingenious and useful appliance here- 
with illustrated, and we think all will that it is well 
named, for it can be used upon any boring tool employed by 
mechanics. Its construction is so simple as to uire no 
explanation, and its advantages for adjustment or facility of 
sharpening are equally obvious. Both sides of the cutter are 


alike, except that one edge on each side is a little longer than 
the other, thus giving the cutting lip a lead. This little device, 
the American Mechanical Engineer says, is not only useful as a 
countersink, but also as a depth gauge, as mechanics will readily 
see ata glance. But one size, that for a three-sixteenths gimlet 
or twist drill, is made at present, but all usual sizes will be put 
on the market in due course. It is sold for 25 cents. 


ENGINES AND BOILERS OF H.MS. COLOSSUS. 

WE commence this week the publication of .a set of illustra- 
tions of the engines and boilers of -H.M.S. ironclad Colossus. 
We reserve a detailed description. It will be enough to say 
that the ship is fitted with twin-screw engines of the three- 
cylinder compound type. The boilers—one of which we illus- 
trate on page 108—are oval, single-ended, and have each three 
furnaces. They are of an excellent type, which would not be 


relatively to pole O, Fig. 3. All the polar polygons 
required are shown on Fig. 1. 


passed for the mercantile marine by the Board of Trade becau: 
the sides are flat and stayed like the ends, 


mitten, Sate ing was carried out by that distinguished body of 
men, the Engincers; and even now their members occu! 
the highest administrative posts. From many schools, from engi- 
neers’ offices, and from the ye college at Cooper’s Hill, numbers 
of young men have been ted into India of late years to do 
work which was formerly required by Government from officers of 
the Royal Engineer Corps, whose studies had been more particu- 
larly directed to military and not civil aoe The innova- 
tion does not always seem to have worked smoothly, for the new- 
comers consider it hard that while doing similar work, they should 
not be treated in regard to pay and position exactly as the Royal 
Engineers. But in many cases, much as one must sympathise with 
their feelings, the difference as to pay is simply one of con- 
inns and when the employment of civil er has grown 
rom an experiment into a permanent system, there is every 
reason to hope that future engineers wil be able to make 
better terms with the Government employing them. All 
engineers are members of one service, and th it has two 
branches, military and civil, yet in a dependency like India none 
can dispute the advantage of military men having a competent 
knowledge of civil engineering, nor of civil engineers i 
some acquaintance with defensive works, &c., nor may we blame 
the responsible Government for moving slowly in changing any of 
its established systems. Quite until recent years the various ser- 
vices in India have been recruited from men who had the education 
of the old English school, men of cultivated tastes, and whose 
habit of mind and general ideas enabled them to mix at no disad- 
vantage with the polite and i bers of that ancient, 
aristocratic civilisation. None are keener-witted than the natives 
of India, in appreciating and respecting that ‘‘indescribable mix- 
ture of elevation of mind, correctness of taste, self-control, and 
decision of character” which constitutes the gentleman; but, 
some people reports have been set on foot against the new civil 
engineers, that in too large a proportion this description is not 
sufficiently exact, and it would be most unfortunate if any such 
statements could be substantiated. Officers in the army and 
members of other professions are collected in schools or colleges, 
and being associated with their equals, never lose the tone 
of society in which they move; but engineers labour under 
a great disadvantage in this respect. Isolated during their 
training in practical work, they are brought into direct 
and intimate contact with a class of artisans into whose companion- 
ship their most injudicious friends would hardly send them to learn 
manners. It is hardly a matter of surprise that some yo' 
men unlearn for awhile their earlier cultivation, and go ab: 
imbued with that offensive — which is a sure sign of 
ignorance and a narrowed mind. Competitive examination, too, 
has not yet proved an unqualified success, though it has opened a 
door of easy advancement into positions which formerly required 
higher qualifications than an overloaded brain. Hence it must 
not be sup that any young man who gets on by making a 
good use of the abilities with which he is endowed can afford to 
ignore the feelings, or even offend the prejudices of those into 
whose society he may rise, or whom ci ces may bring under 
his control. It is a good thing to reflect upon a favourite 
maxim of the illustrious Smeaton—‘‘ that the abilities of the 
individual are a debt due to the common stock of public happi- 
ness and accommodation,” and to remember, as he never fi 
to do, that the faithful discharge of so invaluable a trust will 
ive to the engineer a position which none can ever take away. 
e should all rejoice to learn that the civil engineers in the Depart- 
ment of Public Works in India had induced the Government to 
improve the terms of their ent, for it is monstrous that 
such a cause of jealousy should be allowed to exist between them 


and any branch of that gallant army through whose hold of India 
alone it is that opportunity is given for the employment of 
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English civil engineers there at all. Each department has its own 
peculiar duties; and officers of the Royal Engineer Corps, while 
supreme in military matters in times of peace, and muvee in all 
in times of war, yet have no claim to superior knowledge of the 
details of civil engineering. Nor have we any standing for adverse 
criticism of the well idered lusi of military officers— 
whether they object toa road or railway in a subject country, or 
oe out the dangers arising from a C el tunnel in our own. 
odern engineering is the yo t of our sciences. Such works 
as the great roads and bridges of Telford, the harbours of Smeaton, 
and the constructive details of canals and railways belong more 
properly to that branch of civil engineering nearest akin to archi- 
tecture, and they have been undertaken by civilised nations in all 
historic times. So long as the powers of wind and water alone 
were available for manufacturing pw , the uncertainty and 
variability of the one, and generally v8) inconvenience in the 
other, rendered manufactures on an extensive scale impossible, and 
crippled any development of that branch of engineering which deals 
with motion and the application of power. Necessity led to the 
invention of tools in the earliest ages, and considerable practical 
skill must have been acquired in their use by rude tribes whose 
stone or bronze implements are their only history. Even now, if 
we travel among the fast disappearing races which inhabit those 
enchanting islands of the desolate Pacific, or if we become acquainted 
with an ancient civilised race, driven ages ago into the inhospitable 
north, we find implements and tools bearing a wonderful anal 
to those portrayed in Egyptian tombs, or used by country mill. 
wrights of the present day. From rude axes of stone we can trace 
tools through various stages of development to the splendid ma- 
chinery of modern times. The material used in their cutting 
edges have run through a series from stone to bronze, from iron to 
steel, and even to the diamond itself; while in the means for hold- 
ing such tools, wood has given way to cast or wrought iron or 
steel. In this great chain of progress, lasting through uncounted 
centuries, there are gaps required to show how one tool may have 
gradually grown into another ; but these gaps might, perhaps, be 
filled by diligent search. We even discover a tendency of recur- 
rence to fergotten sypes, or details of construction, now as useless 
as the undeveloped leg bones of a whale ; and in fact the t laws 
of development and natural selection are just as applicable to 
mechanical contrivances as to the growth of an animal or species. 
All we need to do in order that the analogy shall be identical and 
the comparisons complete is to doubt the credibility of men’s 
interference, and to assume that tools chose for een higher 
organisations, and that their existing preference for steel over stone 
is simply the effect of inevitable law, and thus the whole chain of 
reasoning becomes nothing else than one more convincing proof 
that all things evolve themselves! Limits imposed by human or 
animal strength kept down the dimensions of ancient tools, and, as 
we all know, it was the invention and general use of steam power 
which has given an incalculable impetus to modern engineering. 
This has raised it from being a mere handicraft to an employment 
worthy of educated classes, and revealed its claims as a science 
worthy of the most enlightened intellects of our time. This new 
power has increased the dimensions of machines, and so enlarged 
the scope of mechanical engineering that a necessity has grown 
for better educational appliances for teaching the fundamental laws 
of matter and motion, and for instructing the engineer in those 
co-related sciences which must now be used for his advancement 
in life. There has thus arisen a strenuous, and in some cases a 
rather intemperate advocacy for an all-prevailing system of 
technical, apparently to the exclusion of every other kind of educa- 
tion. From the very dawn of authentic history we find accounts 
of workers in timber or stone ; in the baser metals, or gold ; but 
these artisans guarded the secrets of their crafts with a jealous 
care, imparting them only to a limited number of a 
Gradually the formation of guilds took place, apparently as much 
to prevent a general knowledge of their trade, as to ensure its con- 
tinuance. In thus guarding against what they considered a too 
liberal extension of useful knowledge, they have been succeeded by 
trades unions, so dear to the working-men of our times; and it 
seems not a little remarkable that the City of London Guilds, the 
inheritors of traditions of more than oligarchal exclusiveness, 
should be as anxious now to make trade secrets generally known, 
as their predecessors were concerned to retain them in the posses- 
sion of afew. And yet in reading history we do find scattered 
attempts to teach trades to outsiders, and one of the earliest seems 
to have been instituted by St. Basil the Great, Bishop of Czsarza. 
This most remarkable man was born about A.D. 329; and during 
the reign of the Emperor Valens, he established a plete town 
in the suburbs of Czsarea, where there were workshops, in which 
“*poor wayfarers,” as they are quaintly called, might learn and 
practise various trades, under proper teachers. 

Coming to later times, we find that in the midst of his experi- 
ments on the nature of heat, and numberless scientific researches, 
the celebrated Count Rumford found time to organise, and carry 
out successfully, a trade school for the very lowest-classes. He 
describes an appalling condition of aggressive pauperism as pre- 
vailing in Bavaria; and it is most refreshing, in these days of so 
much sham philanthropy, to read the accounts of his arrange- 
ments for its removal. On the Ist of January, 1790, every 
in Munich was arrested, and quartered in spacious buildings which 
had been prepared. Here they learnt various trades, and were 
kept clean and well fed. They made uniforms for the army, and 
such other work as was adapted to their powers; and the care of 
the distinguished engineer provided even for their amusements. 
Instead of uperism, there prevailed contentment, and the 
indolent and vicious became, in some degree, industrious and 
reformed. Meanwhile, the poorer working classes were not over- 
looked ; and the practical outcome of these most judicious arrange- 
ments of benevolent despotism was the extinction of pauperism 
where it had previously reigned supreme. Ancient workmen brought 
their handicrafts to great perfection; and the character of their 
masonry in Egypt, at Baalbec and throughout the East, and their 
productions in marble and bronze, attest their skill, and compel our 
admiration. The guilds carried on this work, without improvi 
upon it; and during the middle ages intelligence came to the aid 
of manual skill, and Cistercian monks brought architecture to a 
state of high perfection, and scattered their splendid cathedrals in 
numbers and in matchless beauty over many lands. Meanwhile 
chemistry and other sciences were greatly advanced through 
encouragement given by enlightened Mahommedan caliphs at 
Bagdad and Cordova, and Arabian learning enriched Europe with 
an unequalled practical education. The restless spirit of investi- 
gation pursued throughout Western Europe in secret by the alche- 
mists, or in fear by the philosophers, may claim credit for advanc- 


ing the progress of science ; while the experimental inquiries o 
Lord Bacon, Robert Bayle, the Marquis of Worcester, and a host 
of men of humbler name, not only cleared the path, but also 
prepared the way for the truer study of science and for the 
or mag engineer. But of technical education as now under- 
stood, we find little trace until times within living memory. 
Those who, like Archimedes of Syracuse, were the engineers 
of ancient history, esteemed little the — applications of 
their genius, and preferred to deal with problems of pure geo- 
metry or abstract mathematics; ti wrapping up their 
conclusions in enigmas, which only a later age has solved. So in 
modern times the mathematician and prt. oth into natural laws 
will too often disdain that kindly utilitarian spirit which would 
spend itself in doing most good to the greatest number. Fashion, 
too, and ignorance often combine in jealous sneers against that 
tithe of their own mercenary spirit, which would use superior 
knowledge for the advancement of its possessor, and the general 
effect tends to maintain a standard as lofty in seeming as it is false 
in fact, that genius is a gem too precious to wear, and that science 
becomes degraded the moment it is turned to practical account. This 
exalted standard has of late years happily yielded in some measure 
to‘common sense, but only after doing untold harm. It has not 


only impounded much of the richest treasure we possess, the 
inventive genius of our people, but has influenced many, who have 


all the pride of intellect and none of its power, to look with con- 
tempt on hard-working ignorance, whose name may indeed perish 
with his days, but whose works are of far more value than dis- 
cussions upon life in four dimensions, and whose experience of 
natural laws teaches him more than all the philosophy of an 
Aristotle. In defence of a purely classical education it has been fairly 
urged that it forms an excellent training in preparing the mind for 
further developments in its culture, but surely, as the classical 
school admits, a mathematical education ranks on equal terms. 
Therefore they cannot deny to an intimate acquaintance with 
modern science the power of arriving at a similar end, with the 
additional advantage that it is usually of more interest and use 
through life than a cultivated talent for the composition of Latin 
verses. 

“There is, however, one point of view which forms an essential 
difference between the two schools, which is the best defence of 
classical training against that exaggerated spirit of utilitarianism 
which even goes so far as to suggest the destruction of all the 
gardens and parks of England for growing vegetables, and can 
see no beauty in a waterfall, but thinks only of the mills it might 
drive. If the older system of education did not teach and did not 
profess to teach the abundance of undigested knowledge which 
the misleading standards of modern competitive examinations 
too often require, it did a better and a ae thing, which the 
advocates of high - pressure education too often forget, or 
wilfully ignore. It never exhausted the immature undeveloped 
brain, but it taught the wisdom of ages past: it exercised the 
pupil in the application of such knowledge as he could easily 
acquire, and left considerable scope for his orginality. Moreover, 
it laid down the firm foundation of all the intellectual culture of 
our nation, and produced a race of men of rare sagacity and high 
administrative talents—men competent to build up the splendid 
empire we inherit, and of whom any country might well be proud 
to own among its sons. Even from the restricted point of view as 
to what should constitute the best education for an engineer, con- 
sidering that it may fall to his lot torule more men than the armies 
of many a famous kingdom, and all unaided and alone grapple with 
difficulties, material and political, innumerable, none can deny that 
a study of the qualities displayed in Xenophon’s ‘ Retreat of the 
Ten Thousand’ will be to him of more value than a very intimate 
acquaintance with the differential calculus. And time spent in 
learning modern languages, enabling him to read the invaluable 
works of French and German engineers, is much better employed 
than the cultivation of such an amount of mere mechanical skill 
as would beat a fitter at his own trade. Both the classical and the 
mechanical school of education have their good points ; and no 
mere technical training can possibly place a man in such an exalted 
intellectual position as the classical system has done. There are 
men whose destiny it is to be mechanical workers, and they must 
make technical education paramount, and intellectual culture can 
only be to them a refining luxury, to which their leisure may well 
be devoted: and other men, whose natural gifts render them 
leaders rather than workers, can devote more time to brain-work 
and less to trade. In either case, technical knowledge is of great 
value, but its amount may well vary in their training. The great 
end and aim of education should never be, as too often found, the 
anger with mere knowledge, but rather the cultivation of the 

wer of applying knowledge. That is true wisdom indeed. 

hese things are becoming better understood, and now that the 
cultivated classes have ceased to look upon the dirt and drudgery 
of mechanical toil as something deegrading, and that scientific 
attainments are becoming fashionable, it is to be hoped that the 
blending of the older and modern system which has been pro- 
gressing in a tentative manner in our universities and great public 
schools, may grow and flourish, and that mechanical knowledge 
may more generally abound. It might be interesting to pursue 
this aspect of the subject further, but time would fail and your 
patience grow weary, and it will be more profitable to notice the 
course and progress of technical education during the past forty 
years, more particularly in its engineering aspect. 

(To be continued.) 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


NEITHER merchants nor consumers are buying freely ; the market is 
tame, and irregularity of operations marks the works. The orders 
now being received are unequally distributed. It is only in excep- 
tional cases that they are of large extent, and in these instances the 
prices at which the contracts are accepted are low. 

On ’Change this—Thursday—afternoon in Birmingham and 
yesterday in Wolverhampton, the makers of working-up and 
stamping sheets, and of tin-plates, again gave the best reports; 
but they are not over anxious to have it known that they are busy. 
Shipping orders are supplying the bulk of the work in hand. These 
makers quoted to-day £10 to £11 for working-up sheets (singles), 
and £13 to £13 10s., and on to £14 for stamping sheets (doubles). 
Prices of galvanising and merchant sheets again stood at an average 
of about £7 10s. to £7 15s. for singles, £8 to £8 5s. for doubles, and 
£9 to £9 5s. for trebles. 

Over-production is still observable in numerous branches. Gal- 
vanised corrugated sheets offer a conspicuous example. Notwith- 
standing that the colonial and some other export markets are over- 
stocked, consignments of galvanised sheets are still going out. The 
slightly better appearance of the Sydney market since last report 
is welcomed. 

Galvanised corrugated sheets of the ‘‘Lion” brand are quoted 
this week, £12 10s. for 18 to 20g.; £13 10s. for 24g.; and £15 10s. 
for 26g.; and the “‘Red Diamond” brand are £12 5s. for 18g.; 
£13 5s. for 24g.; and £15 5s. for 26g. Galvanised close annealed 
flat sheets of the ‘‘ Woodford Crown” brand in cases are quoted 
£15 for 18 g.; £16 for 24g.; and £18 for 26g. The ‘* Anchor” brand 
annealed tinned sheets, also in cases, are £17 for 18 g.; £18 for 24g.; 
and £20 for 26 g.; while the “‘ Lion” brand of sheets are £20, £21, 
and £23 respectively. 

The demand for boiler plates keeps slow, and tank plates are not 
selling quite up to the average. For bridge and girder plates there 
is, however, from some works, a fairly brisk call. 

Boiler plates, not exceeding 15ft. long, nor 4ft. wide, nor 4cwt. 
each, are quoted by Messrs. William Barrows and Sonsat: Ordinary 
sorts, £9; best boiler ditto, £10; double best ditto, £11; treble best 
ditto,£12 ; extra treble best ditto, £15 ; and best charcoal plates, £195s. 


f | John Bagnall and Sons’ boiler plates, to 5 cwt., are £9 for ordinary 


sorts, £10 for best, £11 for double best, and £12 for treble best. 
William Millington and Co.’s plates, to 4 cwt., are £9; best boiler 
sorts, £9 10s.; double best, £10 10s.; treble best—for flanging out- 
wardly—£1210s.; and treble best—for flanging inwardly—branded 
“L. M.,” £15 10s. E. T. Wright and Sons’ ‘‘Monmoor” best 
plates, to 5cwt. each, are £9; double best, £10; treble best, to 
4cwt,, £12; ‘‘Monmoor special”—for flanging, &c.—to 3cwt., 
£15 10s.; and charcoal ditto, £17 10s. The firm’s ‘‘ Wright” 
qualities are 10s. per ton less, as usual. 

Merchant iron is not selling with great activity, yet the bar mills 
are steadily engaged. Prices for best descriptions keep up. 

Messrs. Hingley and Sons quoted their list to-day as: ‘* Nether- 
ton” crown best Keone £7 10s. per ton at works ; double best crown 
bars, £8 10s.; and treble best crown bars, £9 10s. These prices 
applied to rounds and squares din. to 3in., not exceeding 27ft. in 
length ; and flat bars lin. to 6in. wide, not exceeding 25ft. Angle 
iron up to 8in. united inches, and not exceeding 25ft., was quoted 
by Messrs. Hingley at £8 per ton nominal, and T-iron £8 10s. per 
ton. 

Common bars could have been bought this afternoon in abundance 
at £6 2s. 6d. to £6. Common chain iron was £6 5s. upwards, and 
horseshoe bars, £6 15s. to £6 10s. as a minimum. Common angles 
were also £6 15s. to £6 10s,, and ordinary tees £7 per ton. Hoops 


were £6 10s. at works, or £7 5s. delivered London; superior 
descriptions rising by 10s. per ton according to quality. 

A rumour has obtained currency on the market that at the 
annual meeting of the Ironmasters’ Association, which comes off 
in a week or two, a suggestion will be made in favour of an 
attempt to curtail the production in the finished iron branch. [¢ 
would not seem, however, that the suggestion has emanated from 
official sources, nor that it has taken any definite form. Indeed, 
the market generally regard it as improbable that such a proposal 
would be adopted. The best informed think that it woud be im- 

practicable in a district like South Staffordshire, where the manu- 
acture is inso many hands. It is borne in mind also that 
vious efforts in this direction in the sheet trade have not met with 
success, Yet it may happen that atthe ting of the Ironmasters’ 
Association a discussion upon the matter may take place. 

Mail advices from Melbourne delivered this week show that when 
the mail left bar and rod was in slow sale at £9. Black sheet iron 
had been quitted at £10 10s. to £11 10s. for Nos. 8 to 18, while 
hoop iron had changed hands at up to £10 10s. Some fair sales 
were taking place in fencing wire at quotations ranging from 
£11 10s. to £12 10s. 

The local pig iron trade shows rather better sales this week, but 
the improvement is not conspicuous, and prices favour buyers on 
the basis of 62s, 6d. to 60s. for all-mine pigs, 50s. to 45s. for part- 
mines, and 40s. for cinder qualities. 

The directors of the important extensive Sandwell Park Colliery 
Company on Tuesday declared an interim dividend at the rate of 
5 per cent, per annum. 

he secretary of the Iron and Steel Wire Manufacturers’ Asso- 
ciation has just issued a very useful table of sizes, weights, lengths, 
and breaking strains of iron wire under the wire standard gauge, 
which comes into operation on March Ist. 

Most of the constructive ironwork manufacturers keep active. 

The open market quotation at the present time for iron roofing 
work is £12 10s. per ton and upwards on trucks in Staffordshire, 
and iron rivetted girders £11 per ton and upwards. Galvanised 
shedding of improved design for agricultural erections is quoted at 
£35 - 40ft. length. Galvanised open cisterns 3ft. 10in. by 2ft, 
Tin. by 2ft. Gin. deep, to hold 150 gallons, are quoted on the open 
market by makers of repute at £12 12s, the half-dozen, delivered 
London or Liverpool, subject to a good discount. Similarly made 
cisterns to hold 125 gallons are quoted £11 14s. per half dozen, and 
100 gallons £9 6s. 

The Patent Shaft and Axle-tree Company, Limited, has given 
the workmen at the Monway Works, Wednesbury, fourteen days’ 
notice to terminate the existing contracts. The men have hitherto 
worked by the ‘‘ piece” system, and it is expected that in future 
they will have to perform ‘‘day” work. It is believed that the 
alteration will largely reduce wages. 

A miniature iron house is about to be despatched by the Anglo- 
American Roofing Company, Wolverhampton, to be shown at the 
forthcoming building exhibition at Sydney. The house is 9ft. b 
7ft., and 7ft. Gin. high to the eaves, and the roof is 7ft. 6in. high 
from the eaves to the ridge. Wooden ribs form the framework to 
the house, and to these calamined sheets 26in. by 32in. are nailed, 
thus forming the walls. Calamined and enamelled shingles 16in. 
by 8/;in., and pointed, are fastened to the roof and framework. 
Boards are nailed to the ribs on the inside, and the space between 
them and the metal is filled with sawdust. Two window sashes 
and a doorway complete the exhibit. It is claimed for the houses 
that they are more portable and cheaper than others. The Anglo- 
American Company hopes to open up a large trade with the Colony 
in calamined sheets for houses. 

Notwithstanding the preference of builders and contractors for 
slates and tiles for roofing purposes, the iron shingles made by the 
Anglo-American Roofing Company are finding favour at home as 
well as abroad. The shingles have been utilised in the erection of 
residences at Reading, Ramsgate, and several other south-coast 
towns, while to Scotland, Australia, and China, some satisfactory 
orders have been despatched. 

Constructive engineers, millwrights, and ironmasters in this 
district should be to some little extent served by an effort which is 
now being made by the Wolverhampton Exchange Company to 
obtain, for the information of local ootena of the classes mentioned, 
particulars and plans of open contracts which are put upon the 
market from time to time for iron roofs, bridges, tanks, girders, 
— of all descriptions, boilers, corrugated ironwork, and the 


Direct trading between hardware buyers in Australasia and the 
manufacturers in this part of the kingdom is increasing, and, not- 
withstanding the protests of the merch , the establish t of 
“houses” in Melbourne, Sydney, and elsewhere by manufacturers 
is growing. This tendency is just now to the fore in the plumbers’ 
brassfoundry and chandelier and gasfitting trades. 

Lockmakers and some other hardware manufacturers find that 
customers are very nervous concerning the provisions of the new 
Patent Act, and they are insisting upon the erasure of the word 
“patent,” except upon manufactures for which the patent still 
holds good. 

Systematic efforts are being put forth to make the Industrial and 
Fine Arts Exhibition in Wolverl ampton next May a great success. 
The work has been divided over nine committees, and these have 
all begun operations. The mayors of numerous towns in the Mid- 
lands have been communicated with, asking for their co-operation. 
In some towns surrounding Wolverhampton local committees of 
manufacturers have been formed to arrange for the contributing of 
manufactures, and in other towns similar committees are contem- 

lated. It seems likely that the directors of the London and 
North-Western Railway will consent to the carriage of heavy goods 
intended for the Industrial Exhibition at the same reduced rates 
= are charged in the case of the Royal and other agricultural 
shows. 

On Wednesday the Council of the Wolverhampton Chamber of 
Commerce decided to memorialise the Board of Trade in favour of 
incorporated chambers and similar bodies having a locus standi 
before the Parliamentary Commissioners. On Tuesday the Bir- 
mingham Town Council consented to the application of the pro- 
moters of the North Birmingham Tramways and South Birming- 
ham Tramways Companies for Provisional Orders, authorising the 
construction of such tramways. The council also consented to the 
use of steam-power on the central tramways within the borough for 
a period not exceeding three years. The Council will appoint 
inspectors to inspect the cars and engines along the lines, and will 
regulate their size and regulate travelling speed. The Public 
Works Committee have been to a great deal of trouble to ascertain 
the safest engine and the most powerful brake. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—A fairly steady tone is maintained in the iron 
market of this district, but not much actual business is being done. 
The tolerably large buying which took place recently seems to have 
covered in great measure the requirements of both makers and con- 
sumers for the present, so far as pig iron is concerned; and where 
there are any inquiries of weight in the market they are chiefly for 
long forward édiverp, which makers hesitate to entertain. The 
market, however, can scarcely be considered as quite so strong as it 
was; not that makers are giving way, but merchants who bought 
pretty heavily at the late low prices, now that business is quieting 
down show some anxiety to realise if it is only at the very smallest 
margin of profit, and there is iron to be bought at prices lower than 
would have been taken a week or two back. is iron, however, is 
in second hands almost entirely, and buyers who have to deal with 
makers are not able to obtain concessions. In fact, so far as makers 
are concerned, the general tone is one of firmness, with very little 
inclination to entertain the offers which are in the market 
for long forward delivery—whieh practically mean deliveries 
extending over the second half of the year—at present rates. 
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e, however, sellers prepared to book orders up to the end 
7 the pre and where Gaaeses fe done the chief bulk of it is for 
long forward delivery. It seems, therefore, probable that as real 
requirements are for the present pretty well covered there may be 
a lull in the market until the contracts now running begin to work 
out, and both buyers and sellers are better able to po on what 
terms future business can be done. : 

There was a good average attendance at the Manchester iron 
market on Tuesday, and moderately large inquiries for forward 
delivery were reported, but the actual business done was not of 
any great weight. For Lancashire pig iron makers’ quotations 
were very firm at 45s. to 45s. 6d. less 24 for forge and foundry 
qualities delivered equal to Manchester, and at these prices local 
makers were only open to sell for delivery up to the end of June. 
Fairly large sales could be made for more extended deliveries, but 
local makers decline to uivet buyers, and the result is that the busi- 
ness offered to them has been taken by sellers from out- 
side districts, and very few orders are at present being 

+ for Lancashire brands. There is also only a moderate 

usiness being done in district brands of pig iron for pretty 
much the same reason. Offers for delivery up to the end of 
the year are reported, but makers hold back from committing 
themselves so far ahead. The average basis of prices is about 
44s. 4d. to 44s. 10d. for forge, and 45s. 4d. to 45s. 10d. for foundry 
Lincolnshire, less 24 delivered here, and at these figures makers 
are firm. Middlesbrough iron is still quoted at 45s, 4d. net cash 
for prompt delivery equal to Manchester, but for forward delivery 
6d. per ton more is being asked. 

One or two sales of hematites during the past week are reported 
at about 56s., less 24 for good foundry brands delivered equal to 
Manchester, but there is still only a very limited business generally 
being done. 

In the finished iron trade business continues very slow. One or 
two of the makers are well off for orders for the present, but 
generally they are only kept going from hand to mouth, and all 
through the market a w tone prevails, although there is no 
actually quotable alteration so far as current prices are concerned. 
Good qualities of Lancashire and North Staffordshire bars delivered 
into the Manchester district do not average more than £6 per ton; 
hoops, £6 7s. 6d. to £6 10s.; and good qualities of sheets, £7 12s. 6d. 
to vd 15s. per ton delivered into the Manchester district. 

The question has been recently raised as to what is really the 
present meaning of g.m.b. Scotch warrants, so far as it is any 
guarantee as to the quality of the iron in store, and as a consider- 
able quantity of Scotch iron is used for engineers’ castings in this 
district, it may be of interest if I state briefly the opinions I have 
heard expressed on this point by those who have a theron know- 
ledge of the facts. The brands which, many years ago, were 
known as “‘ g.m.b.’s” have long since ceased to go into store, and 
their place has been taken by inferior makes, which in some cases 
are of so low a quality that they are practically made solely for the 
warrant market, as it would be difficult to find for them a legitimate 
outlet in any other way. Of course, this does not apply to the 
whole of the iron at present held in store, but there is so much 
obscurity surrounding the question as to what are the relative 
proportions of the inferior and better class brands that are 
classed as ‘‘g.m.b.,” that it is suggested the Iron Rollers’ Associa- 
tion, or what is known as the ‘‘ Ring,” should take some measures 
to place before the public the facts as to the actual brands which 
are held in store. In the meantime it would perhaps be as well if 
buyers of g.m.b. took the precaution of barring from their purchases 
of ‘* warrants” all brands that are known to be of inferior quality. 

Reports as to the condition of the engineering trades still showa 
decided falling off in, I may say, all branches. There are some 
classes of work in which there is still a good deal of activity, but 
even in these the orders in hand are running off much faster than 
new orders are coming in, and the outlook generally is anything 
but hopeful. 

The question of safety lamps for coal mines has for some time 
past occupied considerable attention amongst mining engineers in 
this district, and the meeting of the Manchester Geological Society 
held on Tuesday last was devoted solely to the reading and discus- 
sion of papers on the above subject. Mr. Joseph Dickinson, 
H.M. Chief Inspector of Mines, contributed some further details 
with reference tothe Marsant lamp, which hasalready beenillustrated 
and describedin THEENGINEER. Since this description was given Mr. 
Dickinson has made further tests with this lamp, which, with the 
modifications he has suggested, has already been introduced with 
satisfactory results into a colliery where the Davy had been con- 
demned as unsafe; and as the result of these tests Mr. Dickinson 
stated that they showed that great reliance might be placed upon 
the lamp, and as it gave more than double the light of the Davy, 
and did not go out so easily when tilted as the Muesler, it seemed 
likely to suit the requirements of many collieries, For those who 
objected to a lamp in which gas continued to burn under the gauze 
in an explosive ey ag after the lamp itself had gone out, 
which is the case in M. Marsant’s lamp, there was the lamp 
in a modified form with the smaller apertures, such as Mr. 
Dickinson has — For those accustomed to test gas with 
the lamp in f flame there was still the Davy, which 
with the tin can, might under ordinary circumstances be safely 
used by firemen for testing. But with the Muesler and the 
Marsant to choose between, there seemed to be no longer any 
excuse for continuing to work with the Davy lamp where it might 
become exposed to an explosive current. Dr. C. Le Neve Foster, 
F.G.S8., also read a paper on a safety lamp invented by Herr Pieler 
for indicating fire-damp when it existed in quantities so small that 
it would not be detected by an ordinary lamp, but might still be 
in sufficient volume in a dusty mine to a dangerous in its 
character. Experiments had shown that with an ordinary oil 
lamp it was practically impossible to detect the presence of fire- 
damp when it fell below = cent,, but with the Pieler lamp, 
which is a modification of the Davy constructed to burn spirits, 
fire-damp could be detected when it existed in as low a proportion 
as } per cent. This lamp, Dr. Foster added, was already being 

in numerous collieries in Westphalia and elsewhere with very 
good results, 

The Lancashire coal trade continues in a depressed condition, 
with pits only in ae cases working more than about four 
days a week, and stocks accumulating. For all classes of round 
coal the demand is extremely dull, and with the commencement of 
the month there has been a pretty general reduction of 6d. per ton 
upon the prices previously quoted, but even this does not repre- 
sent the full extent of the concessions which are being made by 
sellers, as stocks are being forced upon the market at prices which 
in many cases have no relation whatever to the quoted rates. The 
average quoted prices at the pit mouth are about 9s. 6d. to 10s. for 
best coals, 7s. 6d. to 8s. for seconds, 6s. 6d. for common house coal, 
and 6s. to 6s. 6d. for steam and forge coal. Engine fuel is in fair 
request, and the present small production of slack is keeping prices 
steady at 4s. 6d. to 5s. for burgy, 3s. 9d. to 4s. 3d. for best slack, 
and 3s. 3d. to 3s. 6d. for ordinary qualities at the pit mouth. 

_ Shipping continues very quiet, with Lancashire steam coal offer- 
ing freely at both Garston ks and the high level, Liverpool, at 
about 7s. 6d. per ton. 

_ For some time past efforts have been made to obtain a distribu- 
tion of the surplus of the Hartley Colliery Relief Fund among the 
permanent relief funds which have since been formed in various 
colliery districts, and at a meeting of the committee of the North 
and East Lancashire Colliery District Surplus Hartley Fund, held 
in Manchester on Tuesday, a resolution to this effect was proposed 
but was not carried, the committee deciding that for the present 
no distribution of the fund, which amounts to over £2700, should 
be made, but that the money should be withdrawn from the bank 
and invested in some approved securities, 

The annual ting of the bers of the Manchester Coal 
Exchange was held on Tuesday. The report submitted showed 
that the Exchange now incorporated continued to be successful, 
and Mr. T, Southworth, of Hindley, was elected president for the 
ensuing year, 


Furness and Cumberland.—The hematite pig iron trade 
occupies a little better position than it has done for some 
weeks past, and on the whole the outlook is much more 
hopeful. The trade, however, is still in a very low con- 
dition, and is causing on anxiety to makers. The little change 
that has occurred will be welcomed by all. During the week 
the business transacted has been in excess of that for some 
months previous, and the sales have greatly increased. The orders 
coming to hand on home and even foreign account have im- 
proved and greater activity prevails. The stocks of metal 
now warehoused at makers, though continuing very heavy, 
have seen an appreciable reduction since the output was 
restricted to such an extent as it has been. Prices have 
improved owing to these few changes, but principally because 
of the increased activity on home and foreign account. No. 1 
Bessemer samples may now be quoted at 48s. per ton net at 
works, prompt delivery ; No. 2, at 47s.; and No. 3, 46s. per ton ; 
while inferior samples are in demand at 45s. per ton and upwards. 
Steel is in quiet request, but there is also a tendency towards 
higher prices ; the orders coming to hand are not extensive, but 
the merchant department is still fairly employed. The output 
from the rail department has not been very heavy, and they still 
continue at from £4 10s. per ton and upwards at works. Engi- 
neers, boilermakers, and the other minor departments of the iron 
and steel trades are still indifferently employed, and it is not 
expected they will experience much change for some time to come. 
Shipbuilders are remarkably quiet, and but few inquiries are 
coming to hand. Iron ore is languid, with large stocks and un- 
changed prices. Raisers are, however, firmer. Coal and coke 
steady, with easier prices. Shipping dull with freights low. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


IN spite of the restrictive policy which has been commenced in 
the North, the condition of the iron trade oe to go from bad 
to worse. A leading iron merchant who has abundant opportunities 
of watching the market, declares that prices have not yet reached 
their lowest level, though they are now unremunerative. The 
policy of restriction in the steel trade is now being vigorously 
attempted. I have already told you of the resolution to restrict 
the output by 20 per cent. at least ; it has also been decided to 
advance prices by 10s. per ton. All the railmakers of this country 
have been invited to join in the movement, which will also have 
the co-operation, it is expected, of foreign manufacturers. In no 
branch of = is restricted production so much needed as in 
steel rails, which have now mares to £4 at works on the coast. 
There is something like a senseless competition to take orders at 
prices which do not admit of a profit, but this unremunerative 
production goes on in the hope that when values take an upward 
turn, the producing firms will be “in the swim,” and ready 
equipped to make the best of it. 

The chairman of the Lancashire and Yorkshire Railway, writing 
to a correspondent, states that his company has now arranged to 
experiment with the electric light, and expresses the hope that 
before long means will be found of improving the lighting of rail- 
way carriages. Electric lighting is becoming very freely used in 
this district for collieries, workshops, open spaces, and other 
purposes, the latest application of it being to enable contractors to 
carry on building operations by night as well as by day. 

A very interesting gathering took place at the King’s Head Hotel, 
Sheffield, on the 4th inst. The occasion was the eightieth birthday of 
Mr. Thomas Jessop, J.P., chairman of the great steel firm of William 
Jessop and Sons, Limited, Brightside Steel Works. The chair was 
occupied by Mr. E. Tozer, J.P.—Messrs. Steel, Peach, and Tozer, 
Pheenix Bessemer Works—and there were over fifty gentlemen 
present. Mr. Jessop is the president of a Birthday Club, which 
meets at the King’s Head to celebrate the anniversary of the birth- 
days of its members, and it was this club which entertained him. 
Mr. Jessop, who looks as hale and hearty as ever, commenced 
active life in America as far back as 1829, and was travelling in 
the United States in 1832, where his tact and judgment made him 
a great favourite and helped to lay the foundation of what grew to 
be the largest crucible steel business in the world. He has filled 
every office of honour in the town—Master Cutler, Mayor, Town 
Trustee, magistrate for borough and county, and to crown all, 
established the Jessop Hospital for Women, a noble building, 
which is of great service to the town. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


NOTWITHSTANDING the announcement that a large increase in 
the stock of Cleveland pig iron had taken place during January, 
prices were steady at the market held at Middlesbrough on Tues- 
day last. But little business was done, however, as ‘makers 
generally are well sold for this month, and do not care to commit 
themselves for a longer period. Next month the smelters’ new 
restrictive compact will be in full operation, and the improved 
shipments usual in spring will no doubt assist in enabling sellers to 
obtain better prices. On Tuesday, No. 3 g.m.b., for prompt 
delivery, could not be had for less than 37s. per ton. Grey forge 
was offered at 35s. 6d., but in one or two cases sales were made at 
6d. per ton less, 

Buyers offer 37s. per ton for warrants, but holders want 37s. 6d., 
and no business results, 5 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough increased 62 tons during the week ending the 
4th instant. 

There is but little activity in the finished iron trade, some works 
being already idle for want of orders and specifications. The lower 
prices do not induce consumers to buy more than they want for 
immediate use. For prompt delivery quotations are as follows :— 
Ship plates, £5 5s. to £5 10s. per ton; angles, £5 to £5 5s.; and 
common bars, £5 5s. to £5 10s., all free on rails at manufacturers’ 
works, cash 10th less 24 per cent. discount. Puddled bars are 
£3 7s. 6d. per ton net at works, 

The exports from the Tees last month were :—Manufactured iron 
and steel, 24,753 tons; and pig iron, 62,043 tons. Of the latter, 
23,860 tons were sent to Scotland, 7760 tons to France, 7260 tons 
to Holland, 3090 tons to Belgium, 3010 to Italy, and only 630 tons 
to Germany. 

The Cleveland ironmasters’ returns for January were published 
on the 4th inst. They show that 118 furnaces are at work, 82 of 
which are producing Cleveland iron, and the remainder hematite, 
basic, and spiegel iron. The total quantity of iron of all kinds 
made amounted to 229,624 tons, against 232,666 tons in December. 
The total stock in the whole district amounted, on the 31st 
January, to 286,317 tons, being an increase of 33,212 tons since 
December 31st. 

The failure is announced of Messrs. D. Baxter and Co., iron ship- 
builders, of North Sands, Sunderland. It is said that the liabilities 
amount to about £25,000. The firm commenced business in 1881, 
and have turned out twelve vessels, three more being in course of 
construction. About 300 men have been thrown out of employ- 
ment by the failure. Mr. J. A, Longden has been appointed 
official receiver. 

In anticipation of the intended restriction of output of pig iron, 
about 100 men have received a fortnight’s notice to terminate their 
engagements at the Craggs Hall and Loftus Mines. 

A commencement was made with the dock extension at Middles- 
brough on Friday last. Mr. John Jackson, of London, has entered 
into a contract with the North-Eastern Railway Company to do 
the work, which when completed will give double the water area 
and three times as much quay space as at present. 

On Monday night about 300 puddlers at the West Stockton Iron- 
works struck work owing to the firm having stopped the level hand 


money of 1d. per heat. A similar partial strike has taken place at 
the Stockton Malleable Ironworks. 

After five weeks duration the strike at the Bowesfield Ironworks 
has terminated. At, the request of the workmen a deputation from 
the Iron Manufacturers’ Association visited the works on Monday 
last to endeavour to settle the dispute. The workmen pleaded for 
the re-engagement of the discharged hands, and that every man 
should be allowed to return to his former place, and that no 
‘‘ animosity” should be shown to any of them. The employers’ 
deputation informed them that the Bowesfield Company 
must be allowed to employ whom it pleased and dis- 
charge whom it pleased, in so far as it acted legally 
and according to the rules of the works. The three men 
about whom the strike had arisen would not be reinstated, 
and certain others whom the manager did not require 
would also be excluded. As for “animosity,” notwithstanding 
the unfair action taken by the men, which might have 
justified retaliation, the company had decided not to sue them at 

ww, and not to retain the balance of wages remaining in the office 
to the credit of some of them. After this interview the men held 
a meeting, and the result of a ballot then taken was that they 
resumed work next day. 

The action of Murley v. Jacl and St » Jaques, and 
Co., has been going on at the Leeds Assizes for some days, and at 
the time of writing is not yet complete. It will be remembered 
that the defendant Jackson bought land at Boosbeck, in Cleveland. 
The surface he sold in building sites to Murley and others. The 
right to work the ironstone below he sold to Stevenson, Jaques, and 
Co., iron smelters, Middlesbrough, guaranteeing them from all 
claims for surface damage. Whereupon they worked all the stone 
out, leaving no pillars, and soon wrecked the whole village built 
above. Hence the action brought by the surface owners. The jury 
have found :—(1) That the stone was worked and gotten by both 
defendants. (2) That the stone was not worked and gotten in a 
good, orderly, and workmanlike manner. (3) It was not worked 
and gotten according to the best and most approved and customary 
manner of getting and working in mines of ironstone of like 
quality and description; and (4) That the ironstone as so worked 
and gotten was worked and gotten under, and in accordance with, 
the orders and directions of Jackson. The judge accepted the 
above finding, and said he would hear whenever convenient any 
argument on the question of who was entitled to judgment. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow iron market has been comparatively quiet this 
week, but the changes in prices are not of much importance. The 
shipments of Scotch pig iron were larger than in the preceding 
week, but otherwise there was nothing in the condition of the 
market calling for special remark. The stocks of pig iron in 
Messrs. Connal and Co.’s warrant stores show an increase on the 
week of about 1800 tons. 

Business was done in the warrant market on Friday at 43s. 3d. 
to 43s. 64d. cash, and 43s. 5d. to 43s. 74d. one month. On Mon- 
day forenoon the quotations were 43s. 5d. to 43s. 4d. cash, and 
48s. 64d. to 43s. Bd. one month, the afternoon quotations being 
43s. 4d. to 43s. 24d. cash, and 43s. 54d. to 43s. 44d. one month. 
Tuesday’s business was at 43s. 3d. to 43s. 4d. cash, and 43s. 5d. 
to 43s. 6d. one month. The market was flat on Wednesday at 
43s. 24d. to 43s. O}d. cash. A large business was done to-day— 
Thursday—down to 42s. 8d. cash, the lowest figure touched for a 
series of years. 

The values of makers’ iron are without much alteration, as 
follows :—Gartsherrie, f.o.b., at Glasgow, per ton, No. 1, 54s.; 
No. 3, 51s. 6d.; Coltness, 58s. and 52s.; Langloan, 55s. and 51s. 6d.; 
Summerlee, 53s. and 48s. 6d.; Calder, 54s. 6d. and 48s.; Clyde, 
48s. and 46s.; Monkland, 45s. 3d. and 43s.; Quarter, 44s. 6d. and 
42s. 6d.; Govan, at Broomielaw, 45s. and 43s.; Shotts, at Leith, 
54s. and 52s.; Carron, at Grangemouth, 49s.—specially selected, 
56s. 6d.—and 47s. 6d.; Kinneil, at Bo'ness, 46s. 6d. and 46s.; 
Glengarnock, at Ardrossan, 52s. 6d. and 46s. 9d.; Eglinton, 47s. 
and 43s. 6d.; Dalmellington, 49s. 6d. and 47s. 6d. 

The arrivals of Middlesbrough iron in Scotland are slightly larger 
than at the corresponding date last year. 

In the malleable department there is considerable activity at a 
number of the works, while others are experiencing a lack of orders. 

The past week’s shipments of manufactured articles from Glasgow 
embraced £15,320 worth of machinery, £3875 sewing machines, 
£3070 steel manufactures, and £17,270 in goods. The engineering 
works of the Clyde district are, for the most part, busy, but 
although there are various important contracts in hand, the mis- 
cellaneous orders are not so numerous as they were some time ago. 

The amount of the shipping business in the coal trade has been 
materially reduced by the recent stormy weather. From Glasgow, 
in the course of the week, 1700 were despatched to Bordeaux, 
1200 to Valentia, 250 to Dunkirk, 580 to Rouen, 850 Demerara, 
680 tons were taken for the use of steamers, and 3720 sent coast- 
wise. Fairly good orders are now being executed. The prices, 
which have been slack for shipping coals since the beginning of the 
year, are now about 6d. less per ton than the figures then quoted, 
and there has also been a reduction, varying from 6d. to 1s., in the 
quotations of coals for household consumption. The week’s ship- 
ments of coals at Ayr have been 3618 tons, 3051 at Troon, and 
1065 tons at Grangemouth. In the Fife district the values of coals 
have also been reduced to some extent. At Burntisland the coal 
shipments for January have amounted to 32,462 tons, as compared 
with 37,791 tons in the first month of 1883. 

The dulness in the coal trade and the necessary reductions in 
prices have been accompanied by a reduction in the wages of the 
miners. In the West the ccatedhignhh of pay is general, and it will 

soon be so in the Eastern mining districts. In some places the 
men have come out on strike, but they are not expected to stand 
out for any length of time, as it is apparent that expenses must be 
very much curtailed if the collieries and ironworks are to be kept 
in operation. 

The strike in the steel works of the West of Scotland is now at 
an end, and the men have gradually gone back to work at the 
reductions intimated at the close of the year. 

The Pumpberston Oil Com has struck the shale at its No. 1 
mine at the depth of only 30ft., and it is reported to be thicker and 
more valuable than was expected. 

Mr. Henry Aitken has contributed a paper to the Mining 
Institute of Scotland on ‘‘ How to Make the Most of our Coal in 
Coking it, and how Best to Treat it when Making Gas for Heating 
Boilers.” He advocated the firing of the boilers of ocean steamers 
by means of oil, and the proposal led to an animated discussion. 

The Clyde shipbuilding trade has been dull in the course of the 
— month, during which less than 7000 tons of new shipping have 

m placed in the water. We shall have to go back for many 
years to find such a very small output in any one month. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE Taff extension up to Ynysybwl is now complete, and 
awaits colliery enterprise, which, in part, has been delayed by 
litigation. I hear that Messrs. Cory will open out in this vallcy. 
A new taking has also been arranged there within the last few 
days. These, with the further development of the Taff Valley, wil 
add considerably to the revenue of this line, though the necessary 
expenditure along the whole length from Pontypridd, in widening 
the line, &c., will be very large. 

The Penygraig inquest promises to be a ting one. The 
colliers in committee have decided to be represented there, and 


have the case vigilantly watched. At the committee meeting a 
strong expression of confidence in the Fleuss life-saving apparatus 
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was and it was recommended that sta- 

tions should be formed in the Rhondda eae 

and men trained to the use of the appara 

A good deal of interest has been s! 

the week at Cardiff by the arrival of the fist hie 

that has been here which has adopted electric 

lighting. This is the screw steamer Minia, of 

owned by the Telegraph 
y. There are fifty-six lamps on board, 


THE PATENT JOURNAL. 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice Officials, by 
giving the number of the page of THE ENGINEER at which 


ectricity is generated a seiiiheieen hi 
por by a Caledonian horizontal engine of 
8-horse power. The lights burned steadily, and 
seemed to give every satisfaction. 

The Ferndale and Ocean scales not having war- 
ranted an advance of wages, it now only remains 
to see what the employers’ scale will do. The 
examination of the books of the Coalowners’ 
Association is » conducted 
Messrs. Kirk and Parsons, the result 
soon be known. 

Prices are;well retained, and as much as 11s. 6d. 
f.0.b. was obtainable last week for the best col- 
liery screened. Work during the week has been 
very regular, and the total exports promise to be 
considerably in advance of those of last fhe 
which were a good deal interfered with je the 
accident at Penygraig. A part of the ven 
fan broke during the week and interfered with 
eperations, but the last body has been brought to 


The iron industry still flags, and nothing but 
spare orders are moving about at figures that 
give little encouragement. At Dowlais things 
have been very dull, but there is some degree of 
brightening up visible this week. Large con- 
signments of ore from Bilbao have come into 
—e and Ebbw Vale this week, and this is 

M as & promising sign. 

The Taff Vale Hailway has just imported 500 
— rails and nearly 1000 posts from Bridg- 
wa’ 

The-arbitrators in the Caerphilly dispute have 
no less than eight separate complaints to investi- 


‘ *. In the meanwhile the men are very wisely 


in to work. 

men were fined week for gross 

negligence in one of the Rhondda collieries. ‘They 
had left two doors open in the Ton pit, thereby 
interfering with the ventilation positively 
endangering the lives of 500 men. No stronger 
illustration can be given of collier recklessness 
than this, and that, too, just after nets disaster of 
Penygraig. Fines, page| cannot be regarded 
as sufficient punishment. ple advo- 
cate fines so that the ne and ‘snl oe should 
not suffer. But they do suffer, for in paying the 
fines they are stinted i in food. The legal punish- 
ment in all such cases should be imprisonment 
with hard labour, the colliery owner supporting 
the wife and family, and the debt so incurred to 
be held as legal, and to be defrayed by the collier 
on resuming work. 


Exectric LIGHTING AT GUNPOWDER MILLS.— 
The gunpowder mills owned by Messrs. W. H. 
Wakefield and Co., Gatebeck, near Kendal, _ 
now lighted by the “electric light, these bei 
first works of the kind where this safe mode fa 
illumination has been adopted. The works are 
very extensive—at least two miles in length. 
placed about the centre of the 
works. Very long mains were thus necessary, as 
each dangerous building is about about 200 yards 
from its neighbour. Overhead bare wires were 
found to be the best for conveying the current. 
These are carried on insulators on posts and trees 
along the route, branch wires being taken off to 
each building, four to eight lamps being necessary 
toeach. The lamps used are the new pattern 
12-candle power Swan lamps. The dynamo is a 
Crompton compound-wound, self-regulating Bir- 
gin, which runs almost continuously day and 
night at this season of the year, the average work 
per day being at least 20 hours. In the dangerous 
powder-making sheds the lights are enclosed in 
specially-designed copper refiectors, enamelled 
white inside, with tight-fitting plate-glass fronts. 
These are then fitted on posts outside the her- 
metically-sealed windows of the building, the 
light being projected inside. 


ADDITIONS TO THE Navy.—Official returns 
state that during the past twelve months fourteen 
vessels were launched for her Majesty’s Navy, 

twelve vessels were ordered to be constructed, and 
in most cases were commenced, and that at the 
present time there are, in addition to the number 
just mentioned, seven others on the stocks, which 
were under construction prior to the commence- 
ment of last year. The vessels now being fitted 
service include three double-screw second- 

steam cruisers, each to carry ten guns, of 
3750 tons each, with engines of 5000-horse power, 
named respectively the Amphion, Arethusa, and 
Leander ; two single-screw composite — 
with twelve guns, and each of 1420 tons, 
950-horse power engines, named the Rapid a 
Royalist ; two screw composite gun vessels, the 
Dolphin and W: anderer, each to carry three guns, 
of — tons on eee power engines ; three 

ts, each to carry four 

hy of 560 inn, and fitted with engines of 
650-horse power, named respectively the Albacore, 
Mistletoe, and Watchful; a sixteen-gun screw 
c-vette, ‘the Calypso, built of steel and iron, 
cased with wood, of 2770 tons, and 3000-horse 
power engines; a ten-gun steel twin-screw 
armour-plated barbette ship, the Impérieuse, of 
7390 tons, and with engines of 8000-horse power ; 
« double-screw steel armour-plated barbette ship, 
the Collingwood, designed to carry ten heavy 
guns, of 9150 tons, and 7000-horse power engines ; 
and a seven-gun paddle composite vessel, 
the Sphinx, of 1130 tons, and supplied with 
eagines of 1140-horse power. The vessels now in 
progress, some of which are in a forward state for 
launching, include a sixteen-gun screw corvette, 
built of steel and iron, cased with wood, of 2770 
tons, and 3000-horse power engines ; a fourteen- 
gun screw composite corvette, of 1420 tons, with 
engines of 950-horse power ; three twin-screw stcel 
armour-plated barbette ships, each of 9600 tons, 
and engines of 7500-horse er, to carry ten guns 
each; a similar vessel, but of less tonnage— 
namely, 7390 tons, but. with engines of ter 
horse power—namely, 8000; and a ten- can Mookie: 
screw steel second-class steam cruiser, of 3750 tons, 


with engines of 5000-horse power. 


the Specijication they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tinding the numbers of the Speciyication. 


Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 


29th January, 1884. 


2289. Brakes, J. G. Rockhill, London. 

2290. Trousers Button, J. Lee, Brighton. 

2291. WEAVING CARPETS, &e., J. Templeton, Glasgow. 

2292. Frame Corner, C. J. Price, West Molesey. 

2293. ComBINED Sprinc and Weicut Power, G. and H. 
A. Rumbelow, Herringswell. 

2294. Sprivc Compensators, J. D. Hall, Newburn. 

2295. Farm Cuxtivatinc, &c., Apparatus, W. P. 
Thompson.—(R. Romaine, Ottawa ) 

2296. TaRPauLins, W. Hatchman, London. 

2297. VELOCIPEDES, F. Roberts, Lower —— 

2298, SELF-aCTING Brakes, G. H. Staite and Hope, 
Liverpool. 

2299. ALuminivM, T. Griffiths, Oxton. 

2300. Looms, C. Smith, Carlisle. 

2301. Warer-cuosets, J. Conlong, Blackburn. 

2302. Revotvinc Cranes, H. J. Coles, London. 

2303. Umpretas, &c., J. Cross, Whitehaven. 

. CovERING Sreax and WATER Pires, V. Brown, 
Denton, and J. Marshall, Haughton Denton. 

2305. and other Wires with 
Gutra-PercHA, &c., W. Hancock, London. 

2306. Wire or STRAND with Gurra- -PERCHA, 
&c., W. H. Wardale, D. Phillips, and W. Hancock, 

2307. Mreratuisinc Woop, &c., L. A. White, Chorlton- 
on-Medlock. 

2308. Lockinc Rattway CarriacE Doors while in 
Motion, T. A. Milo, London. 

2309. Switcu, E. C. Gee, Lewisham. 

2310. Sapp.e-Bars, J. A. Barnsby, Walsall. 

2311. Horsesnogs, A. Brinkman, Bow, and T. Dobson, 


ley. 

2312. Prerparinc Surraces for Prixtine, &c., A. G. 
Brookes.—(&. Kunkler and J. Brunner, Switzerland.) 

2313. ag pe ATTACHMENT for SEWING MACHINES, 
H. Allison.—{The Schott Button-hole Attachment 
aime New York, U.S. 

2314. Topacco Pires, T. Thornton, Bury. 

2315. Lire and other Boars, I. A. Timmis, London. 

2316. Paper, &c., A. Wilkinson, London. 

2317. Tosacco PIpEs, &c., J. Aikman, Glasgow. 

2318. STeaM-TRaPs, J. Auld, Glasgow. 

2319, TRANSMITTING MOTIVE PowER, J. Morison and 
R. Armstrong, Dalkeith. 

2320. UnitversaL Pipe Jornts, E. G. Brewer.—(4. 
Robert, Gilly, Belgium.) 

2321. PREVENTING from WATERPROOF 
J. Nevi 

2322. VENTILATING &c., Hanpies, J. 
Neville, London. 

2323. ARTIFICIAL Stone, J. Hatfield, Kew- lens. 

2324. Tre Carts, &c., G. E. Tester, Tunbri Wells. 

2325. Currine MACHINES, A. Lotz, London. 

2326. Fioats for PaDDLE-WHEELS, T. Bingham, London. 

2327. Gatvanic Batreries, J. Rapieff, Barnet. 

2328. Iypicatinc Apparatus, J. Wilshin and V. P. 
Healy, Anerley, and E. Hall, London. 

2329. Lapres’ Dress EXTENDERS, J. Ridings, London. 

2330. ALcoHOL, H. J. Haddan.—{C. Coster, Bru.relles.) 

2331. DRAWING Beer, c., from Casks, E. Flint and J. 
Yardley, Birm: 

2332, AUTOMATICALLY STOPPING Sream, &c., ENGINES, 
M. B. Copland, Preston. 

2333. Boots and Suoes, F. Laycock, Northampton. 

2334. TreatTinc the Resipves of Sopa Works, G. F. 
Redfern.—{Dr. H. von Miller and C. Opl, Kruschau.) 

2335. Locks, &c., W. R. Comings. —(H. Bassett, 
New Britain, U.S. 


2336. Kins, J. P. p, Finedon. 
2337. RUBBER Pumps, E. Edwards. J. Ruffel, 
aris. 


2338. Wixpow Butnps, &c., J. Sherrin, Ramsgate. 
2339. VEGETABLE FUEL Morors, w. Quartermain, 


2340. Roprne, A. W. Bi Reddie.—{ W. F. Prosser and R. 
Wells, nited Sta 

2341. PuriFyInG oon A. W. L. Reddie.—({ The Smith 
and Sayre Manufacturing Company, New York, U. _-§ 

2342. Direct-actinc Ewnorves, C. C. Worth 
ington, New York, U.S. 

2343. Bripce and WATER-WAY, F. Houghton, London. 

2344. Mixine, &c., Sucar, J. H. Con- 

ie de Fives-Lille, Paris.) 

2345. Packine, E. 8. Hough, Brockley. 

2346. Butroxs, R. Elsdon, Brockley. 

2347. VENTILATING, &c., denename, C. Tate, London. 

2348. FILTERING, &c., Arr, Cc. M. Tate, London. 

2349. PaTTERNs for the Use of TAILORS and others, B. 
J.B Mills.—(Moschcowitz Brothers, New York, U.S.) 

2350. Apparatus Usepin ConNeEcTION with TorPEDOES, 
&c., C. A. M‘Evoy, London. 

a — to Hampers, &c., C. F. Collom 

, Hea 

2352. TRAVELLING Baas, &c., A. J. Alexander and H. 
Masters, Clifton. 

2353. DRILLING Apparatts, T. W. Asquith and R. E. 
Ornsby, Seaton Delaval. 

2354. ARTIFICIAL MaNuRE, F. W. Martino, Sheffield. 

2355 ConverTiNe RoTaRY Morioy, W. R. Lake,—(J. A. 
Palmer, Philadelphia, U.S.) 


30th January, 1884. 
2356. Damp-proor Soxes for Boots, T. and B. Hartley, 


2357. Ciorus, J. G. Tiller, Manchester. 
2358. Music Stoots, &c., E. Samson, London. 

2359. Sup Construction, C. G. e, Kingston- 

m-Hull. 
. Give, J. F. Smith, Leicester. 
2361. and Mowrxo Macuines, R. H. C. 
Nevile, Wellinore, and E. Whitworth, Sleaford. 

2362. Arracuinc Knogs to Wal ker, Bir- 


mingham. 
2363. Brace Buck.es, G. Walker, 
2364. Pivos, H. J. Harman, 
2365. W Glaze, Dudley. 


and Ww. e, Astbury. 
. Fuses for RirLep Mvuzz.e-Loapinc ORDNANCE, W. 
“Kelly, Mount Brandon, Ireland. 
2370. Fitine neg W. T. Symons, Winsford. 
2371. ALTERING Suips’ Hetos, W. Laurillard, Hull. 
2372. Dyemc Brack CoLour upon Corrox, J. K. 


ye, Mo! 
2378. BREAKING WooLLeN Susstances, G. Bamford, 


2874. Zinc Roorte, J. and J. J. Mould, Birmingham. 
2375. Kwrrrmne Macnines, H. , Manchester. 

2376. Preservinc Grasses, T. Barrow, "Rock Ferry. 

Pors, W. Beddows, Farnworth. 

Pressure Gaucr, W. Dawes, Leeds. 

Wixpow Fastener, 8. Willett, Herne Hill. 

2380. Tricycies, J. Jackson, Coventry. 

2381. SEPARATING Cray, C. Walton, London. 

2382. Pix for Fasrenino Down Car. ARPETs, J. Hillyard, 
Oaklea, and W. K. Hillyard, Newcastle-upon-Tyne. 


2383. Gatvanic Batrertes, F. H. 

2384. Knirrep ArticLes, J. Hoare, Loi 

2386. Pipes for SMoxina, W. P. Bruce, Kinleith. 

Hook, J. C. Cole.—(M. Mills, Fiji.) 

Ostarnrnc Hyprocatoric Acip, J. G. Tatters, 
Shields, 

2889. AspesTos Packina, A. L, Normandy, London. 

2390. RoLLeR P. V, Gelder, Sowerby Bridge. 

2391, VELOCIPEDE FRAMES, H., J. Pausey, London. 

2392. Drivine of VeLocrpeprs, W. A. E. Sack, 
Bushey, and J. Gilfillan, West Brighton. 

2393. REPRODUCING CoLouRED Picrurgs on PORCELAIN, 
&c., H. J. Haddan.—-(R. Beyermann and A. Kiirth, 
Germany.) 

2394. Hanainc Winpow Sasues, J. J. Barton, London. 

2395. Wrovaut Metat Nalts, E. A. Lee, Newport. 

2396. Tor Wicks, A. E. Webb, London. 

2397. Benpinea, &c., Hooks, J. Finnie, Ayr. 

2398. Anderson, Edinburgh. 

2399. Tea Pots, D. Lindo, London. 

2400. Grinpina Corn, &c., P. Gillen and J. W. Throop, 


mdon. 

2401. Hovpers, E. H. Schmidt.-(C. Conradty, 
Nuremberg.) 

2402. Fincer Sarecp, J. Birmin; 

2403. Rop Eyes, W. H. Richards, 

2404. VenTiLation, G. F. Hi on, Ry de. 

2405. Gatvanic Batrery, H. Fairfax, 

2406. SHors for Cyciine, Penhale, London. 

2407. Winpow FLower Gvarps, H. Copeland, London. 

2408. Prunrino or Hooks, J. Room, Kingsweston. 

2409. Envetore Macurngs, A. J. Boult.—(L. P. Bouvier, 
Toronto.) 

2410. Pressinc na A. Boult.—(J. Shearer, Canada.) 

2411. Boors, G. Valiant, Toronto. 

2412. ARTIFICIAL Manors, T T. Schecle and T. Ktthn, 
Emmerich-on-the-Rhine. 

2413. Roors, D. Griffiths, Erdington. 

2414. WasHINc Macutnes, A. Harmens, London. 

2415. Puriryine Gas, W. T. Walker, H 

2416. Drawina Boarps, C. T. Atkinson, Lon on. 

2417. Lerrer Boxgs, J. D. Steele, London. 

2418. Treatinc Puospuates of Iron, &c., C. D. Abel. 
—(P. Dietrich, Berlin.) 

2419. Coat Scutt.es, J. H. Ramsay, Bamff. 

2420. Porntinc Pescixs, T. Moore, London. 


January, 1884, 


2421. Lvpricators, J. Baguley and W. Eastwood, 
Ashton-under-Lyne. 

2422. Stream Traps, H. Hyde and W. Eastwood, 
Ashton-under-Lyne. 

2423. Macuine Bettina, J. V. Warrington. 

BLING WINDING Frames, T. Briggs and E. 

2425. Twhevmpa Yary, T. Briggs and E. Webb, Salford. 

2426. Twistina Yary, T. Briggs and E. Webb, Salford. 

2427. Kitws, J. Davies, Clifto: 

2428. Execrric Betts, &c., J. Bayley, Parkstone. 

2429. Steam Gavuags, G. C. ’Parini, Live 

2430. Tuse and Ba.i Toy Game, W. C. Owston, Ponte- 


2431. Secr-Lockinc Raitway T. Wil- 
liamson, Pollokshields. 

2432. Fire-crates, F. H. White, Liverpool. 

2433. DISTILLATION of SOLID SUBSTANCES, B. P. Walker, 
Birmingham, and J. A. B. Bennett, King’s Heath. 

2434. Pressinc EnsiLace, G. Myers, Clifton. 

2435. Fastentnos, W. Macvitie, 

2436. Brttiarp Reorsters, H. Scott, Liverpool. 

2437. Stream Trap, F. A. Sharpe and W. 
Woollaston, 

2438. FILTER Pome’ Taps, J. Newton, Longport. 

2439. ApsUSTABLE TURRET, I. Barnsley, Sheffield. 

2440. ExpaNDING MaNpriL, J. Timmins, Barrow-in- 
Furness, 

2441. Apyustinc Corps, W. 

2442. MAGIC-LANTERN CARRIERS, A. atkins, Hereford. 

2443, Srrive or Trivet, G. Pemberton, 


2444, Vesrs, &c., 8. Whitlow, Manchester. 

2445. PortaBLe Distittinc Apparatus, W. Hood, 
Somerville. 

2446. Winpow VENTILATORS, J. Badger, New York. 


2447, Sockets for J. 
jymington and G. J 


2448. Custarp Paste, W. 
Thwaites, Market 

2449. Hypravtic Presses, W. Turner and G. Lewis, 
Salford. 

2450. Fastentnc Corks, &c., P. H. Senior, Leeds. 

2451. OnNaMENTING Hanpies, G. Timmins, Birming- 


2452. AtarM BELLS, B. R. Jackson, Birmingham. 
2453. OPERATING the ren CaRpINnG Ma- 


2454. Tatty Boarp, 

2455. Sprinos for VELOcIPEDES, A. 
der! 

2456. Steam Borter Furnaces, T. J. Barnard, London. 

2457. a Street, &c., J. Varey and M. Holroyd, 


2458. Divine, W. D. Scott-Moncrieff, London. 

2459. Furwace-bars, E. Newbold, Balham. 

2460. Traps for WareR-cLosets, &c., D. Page, Folke- 
stone. 

2461. Jomvers’ PLoven, C. Crisford, Eastbourne. 

2462. Giasses for Lamps, W. J. Forbes and A. Spyer, 
London. 

2463. Cranes, J. Craven, Leeds. 

2464. WATERPROOF, J. 8. and A. J. Wood- 
ington, St. George, Gloucester. 

2465. CompresstnG Arr, W. Rapson, 

2466. SHELLs for ORDNANCE, Delmard, ‘umstead 
Common. 

2467. Treatinc Carbon FiLaments, H. J. Haddan.— 
(C. G. Perkins, New York.) 

2468. Matt, H. J. Haddan.—(H. Hackmann, Bavaria.) 

2469. NAVIGABLE BALLoons, J. Haddan.—(0. 
Hartung, Germany.) 

2470. — FACTURING Foop from KERNELS, H. Freeth, 


Londo 
2471. A. Dumanoir, Brus- 


2472. Groves, 8. H. Morley.—{ Messrs. EB. S. Poncet and 
Co., Grenoble, France.) 

2473. * REARING Cuickens, &c., C. E. Hearson, London. 

2474. the LaTHs of VENETIAN BLINDs, A. 
Shepherd, Bi 

2475. Reautatine, the Frow of Gases, A. M. 
Clark.—(F. L. Muratori and BE. Cros, Paris.) 

2476. Coo.ine, &c., Liquips, B. Remmers, Glasgow. 

2477. FILTERING Mepium, W. Fairweather.—(F. Klee- 
mann, Germany.) 

2478. KitcHen Ranoss, A. Younie, Greenock. 

2479. Wixcn Firtines for 8. M. Patrick, 


Scarborough. 

2480. Carryinc Bortzes, E. G. Brewer.—(H. Raclot, 
Brussels.) 

2481. Gatvanic Batrertes, J. Pulvermacher, London. 

2482. HaRpDENING, &c., Tain Strips of SHeet STEEL, 
W. T. Beesley, Sheffield. 

2483 HanpD-POWER Lirts, G. London. 

2484. VenTILaTING TUNNELS, R. and G. H. Gregory, 


Leyton. 

2485. Gas, B. Mic B. Midgley, Milnsbridge, and W. Nun- 
c! gwood. 

2486, Firrep DRESSING Baas, O. Seefels, London. 

2487. for R. C. Leeds. 

=. Sappies, 8. Paget and E. N. Heney, 


2489. E. H. London. 

2490. BUTTER Worker, J. W. Barsham.—( Messrs. P. 
Blanchard’s Sons, Ui 8.) 

2491. AmMonNIC T. Heskin, 


2492. Pumprnc Apparatus, W. Anderson, 
2 &e., J. Hil; Mahla, 
493. crL “ae 

Niirnberg, Germany.) ‘ 
2494. Gatvanic Batrerigs, P. R. de F. d’'Humy, 


2495. PacktNo for Pistons, T. H. Taylor, Freemantle. 


Peddie, jun., Sun- 


2496. Fine-Gratss, R. Crosthwaite, London, 

2497. SIGNALLING "APPARATUS, H. G. Ellery and J. 1, 
Gent, Leicester. 

2498. &c., Eacs, C. Guyard and L. Garnier 


2499. SELF “CLOSING Doors, &c., W. Edwards, London 


lst February, 1884. 


2500. Borriys, W. Stott. 

2501. Sorrenine, &c., Water, W. » Ellesmere, 

= CarriaGe Covup.ine, G. "Asher, Balsal 

ea 

2503. Gas Motors, D. Clerk, Glasgow. 

2504. Locks, &c., J. M . Matthews, Stratford. 

2505. Locks, &c., J. x Matthews, Stratford. 

2506. OprarntNe Morive Power, E. Schramm, B, 
Hewitt, and L. Schramm, Birmingham. 

2507, GUARD and Ratt CLEANER for TRAMWaYys, 
H. Conradi, London. 

2508. CRIMPING, &c., the Tops of GLass ARTICLEs, J, 
Northwood, Kingswinford. 

2509. Buckets or Grass, W. D. Priest. 
man, Kingston-upon-Hull. 

2510. ELecrric Loos, W. G. Rothwell, Liverpool. 

2511. CLeanine the Grooves of TRAMWAY Rais, T, 
Shimmin, Liverpool. 

2512, FEED-WATER Heater, 0. T. Owen, Nantlle. 

2513. MuLTiTuBULAR Steam Bolters, A. Smith, West- 
bourne, and A. Smith, Pollokshields. 

2514. Pranorortes, H. Ww. Pohlmann, Halifax. 

2515. Woop-sawinc Macuinery, T. T. H. Wharton and 
R. Smith, Bradford. 

2516. Looms, W. H. Teague, ii. 

2517. Water Gavoes, T. Crook, Preston. 

2518. Looms, J. Almond, 

2519, Or Cans, A. Bradshaw, A Accrington. 

2520. J. F. Atkinson, Sheffield. 

2521, AccumuLaToR of Execrricity, J. Mijers, Ams- 


terdam. 

2522. Busuinos, &c., for TapHoves in Casks, H. A, 
Rueter, Boston, U.S. 

2523. Casxs, H. A. Rueter, Boston 

2524. Pires for House DRAINs, G, 

2525. Preserved Meat Tins, &c., R. Hol- 
brook, South Norwood. 

2526. VentiLatinG Houses, P. Butler, Turnham-green, 

2527. Comprnep Knire or Fork and Spoon, A. Ashby 
and A. Borrett, Luton. 

2528. VENTILATORS, J. M. Lamb, South Hampstead. 

2529. Sewino Macuines, W. Barsby, Worcester. 

2530. Mipp.ines Puririer, R. Howarth, Rochdale. 

2531. SHARPENING Razors, &c., — Kendrick, Worcester, 

2532. Brusues, T. Kendrick, Worceste! 

2533. Wuips, I. Chorlton and J, Holding, Manchester. 

2534. Pumps, W. Hume, Port G! 

2535. TELEPHONE Hovper, G. W. Errin, » Newcastle- 
upon-Tyne, and F, Caws, Sunderland. 

2534, Pumps, H, J. mre Wo M. de L. Babcox, U.S.) 

2537. Gas-MakiInG Lamps, T. Godstone. 

2538. Preparine J. H y, Devon. 

2539. Paints, F. Wirth.—(0. Germany.) 

2540. Stiprinc Apparatus, T. F. C. Morris, 

2541. Nets, H. J. Haddan. _(H. Heyerdhal, Norway.) 

2542. Horsesnogs, W. Job and A. Galer, Torquay. 

2543, DisTILLIne APPARATUS, E. G. Brewer. —(D, 
Hainaut, ee Belgium.) 

2544. AnMaATURES of DyNaMO-ELECTRIC MACHINE, T. 
Parker and P. B. Elwell, 

Prerarinc &e., J Barbour, A. Combe, 

J. Gamble, Belfast. 

2546. PREPARING Hemp, &c., J. Barbour and 
A. Combe, Belfas 

2547. SPEED, &c., Vevocirepes, C. Linley, 
Stoke Newington, and G. G. Tandy, 

2548, TIGHTENING Cuarns of Ve Locirepes, J, 
White and J. Asbury, Co ex 

Tanpem VeLocipepes, J. White and J. Asbury, 

ventry. 

2550. Taste Forks, W. P. Winsor, London, and 8, 
Worrall and G. B’ Bingley, Sheffield. 

2551. PappLe-wHee.s, T. P’ villi 

2552. Merauuic Tv 8. 

2553. Trp-wacons, J. 

2554. Invatip Covcues, W. ckinson, Manchester. 

2555. Fire-arns, J. Carter, Birmingham, 

2556. SIGNALS and Lamps, J. W. Hancock, Knighton. 

2557. Harpoons, J. Evans, Dundee. 

2558. SpecracLe Frames, E. Nunan, London. 

2560. Securinc Winpows, &c., ‘oulson, Birm 
ham, and Edwards, Sutton 

2561. by Hearep Ar, C. D. Abel. 
—(E. Langen, Cologne.) 

2562. INDIA: RUBBER Tires, &c., J. Young, Low Moor. 

2563. Horsr-Rakes, A. C. 

2564. DryiInc Maur, &e., E. G. Colton. —{H. Hermann. 
Brooklyn, U.S.) 

2565. Mitustones, H. Lake.—(W. Hartmann, Fulda.) 

2566. Pittarn, &c., Box Prorecror, W. Booth, Ham 

. Stupe-vatve Inpicator, A. L, Whi London. 

TREATING EXCREMENTAL MATTERS, J. 
Mills.—{J. M. Guénantin, Paris.) 

2569. T. J. Manor Park. 

2570. FISHING Hook, &c., F. J. Williams, London, 

2571. VaLves, J. Pritchard, “London. 

2572. Enoines, G. A. Barclay, London. 

2573. MALLEABLE FERRO-NICKEL, &c., A. M. Clark.— 
(Société Anonyme dite Fonderie de ‘Nickel et Metauc 
Blancs, Paris.) 


2nd February, 1884, 


2574. DiamMonp Wire TRELLIs-work, J. R. Collier and 
D. Manchester. 

2575. Pump, J . Atkinson, London, 

2576. SMOKE, &e., Five, W. Crook, Salisbury. 

2577. Birp Caces, F. Ostler, Yeovil. 

2578. Ripor Tiie, 8. Turner, Barrow Haven. 

2579. Ruppinc LEATHER into a Rounp Sectioy, &c., 
C. H. Averill, Balsall Heath. 

2580. ORNAMENTING Piates of Tinnep Iron, &c., 5. 
Groves, Birmingham. 

2581. Hanpies for &c., Acton, 
Brimscombe. 

2582. Tunes used as Bossrys, 8. Wilson, Athlone. 

2583. ALARM BE Ls, W. F. “Alleock, B Birmingham. 

2584. Lenses, R. Wilson, London. 

2585, Door Betts and Kyockers, D. Waude, London. 

Siuice Vatves, G. Knott, Dukinfield. 

Sream Hammers, L. Ro’ Roberts, Dudley Hill. 
Dynamo MACHINES, T. Sutcliffe, Brad- 


2589. Fiyrinc Macuines, W. Germany. 

2590. Leap Pirr1na, Ewin 

2591. LeTrer-BoxeEs, C. 

2592, ConTROLLING ae J. R. Dix, Co 

2593, ConvERTING ReciPRocATING into Motion, 
J. and J. Kirkwood, Leith. 

2594. Rives for Pistons, &c., J. Binks, 

2595. WasHING MACHINES, J. Howarth, Burn —. 

2506. STaRTING TRAM-CaRS, &c., A. Petty, Sheffield. 

2597. Va.ves or Cocks, W. Housley, Ri 

2598. CLeanine Boots, &c., rcester. 

2599. RELEASING SINGLE CatrLe from 
Veunicies, W. Corbould, London. 

2600. Locxinc Hoops for ORDNANCE, E. Maitland, 
Woolwich. 

VENTILATING DwELLinos, H. Gruenbaum, London. 

2602, PeraMBULATORS, J. Aylward, Coven 

2603. CONVERTIBLE TANDEM 'VELOCIPEDES, I. T. Towns- 
end, Coventry. 

2604. WaTER SERVICE Vatves, A. Sweet, London. 

2605. Sewinc Macuiyes, E. 3. B. Tombs, London. 

2606. Bicycves, &c., F. W. Jones, Exeter. 

2607. Warp Lace, J. C. Thornton, Nottingham. 

2608, Roorine TiLes, 8. Duprat, Paris. 

2609. TYPE-WRITING ‘MACHINES, H. A.G 

2610. Frames for VeLocirepes, R, E. ps, Sou 
Norwood. 

2611. Sun Burvers, C. Hunt, Birmin, 

2612. Gas Reauators, J. Kay, 

2613. Locomotive EXHAUST APPARATUS, J. Armstrong, 
New Swindon. 


bank. 
| 
2366. DISINTEGRATING Hops, W. Barnett, Faversham. 
2367. Pepa Horn, C. Henshaw, Manchester. 
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Farru and Warter-cLosets, J. Donkin, Bourne- 


outh, 

. Facor Boxes, J. Haddan. —(F. Perkins, U.S.) 

MACHINE Arracument, J, C, Mewburn, 
—(C. F. Norton and H, C. Mervin, Melbourne.) 

9617. R. Martin, Old Chariton, 

2618, CANDLE MOULDING ARP J. Claret, London. 

9619. ORNAMENTAL EFFECTS London, 
and F; J. Simmons, Wimbled he 

2620, AUTOMATIC Brakes, J. H. Armstrong, 

weastle-upon-Tyne. 

upon O1Ly Raas, &c., E. 8, Wilson 
and A. B. O'Connor, London, 

2622. PepesTa for SHOEMAKERS, G, M. Brown, Lewis- 
ham, and W. G. Jones, London, 

2623. SeaLine the Hoies of Fue. Economiser 
Caps. E Green, Wakefield. 
24, Nas, W. Pitt, Kenilworth. 

325. PERAMBULATORS, L'Hollier, Birmingham, 

26, FLoatine Docks, 8. B. Ballian, Paris. 

7, PROPELLING Suips, 8. B. Ballian, Paris. 

. AERIAL Navication, 8. B. Ballian, Paris. 
PIANOFORTE Actions, J, Herrburger, Paris, 

Treatina Rests, A. Germot & L. Riviere, Paris, 

REGULATING Execrricity, J. D, Gibbs, London, 

ELECTRO-MAGNETIC AppaRaTvs, J. B. Thistleton, 
London. 

2633. APPLYING Heat, J. Tate, Maryport. 

2634. Rooria, C, Fowler, 

2635. Gas Encryes, F. Jenkin, Edinburgh. 

2636, Im1TATION Seatskins, J. Reixach, Manningham. 

2637. ComPpRESsSING Cotton, &c., into’ Bares, A. E. 
Cummins, Dublin. 

2638. UTILISING CERTAIN WasTE Liquips, F, Wirth.— 
(F. Graessler, Canstatt, Germany. 

2639, Suprortine and INsuLaTinG EvecrricaL Con- 
puctors, W. R. Lake.—(J. W. Tringham, Canada.) 

2640. MARBLE, A. Guttari.—(M. Soderini, Florence.) 


4th February, 1884. 


2641. Ricycies, W. Andrews.—(J. Trv fault, Paris.) 

2642. Bicycies, &c., W. Andrews, Aston. 

£643. COMPENSATING RUDDER Bano, 8. Browning, 
Portsmouth. 

2644, StorNG J. P. Milbourne, Cornbrook, and 
T. Humphreys, Salford. 

2645. Ciutcnes, H. J. H. King, Newmarket. 

2646. Gas Enanes, J. Atkinson, London. 

2647. Lamp, &c., Burners, W. Foxcroft and J. J. 
Perry, Birmingham. 

2648. Beanines of Srinpies, T. M. Gribbin.—(/. Duffy, 
Paterson, U.S.) 

2649. Vevocirepes called Tanpems, J. and H. J. 
Brookes, and J. Morris, Smethwick. 

2650. ArPARATUS for ENABLING MEN to Work in Dense 
Smoke, &c., F. Byrnes, Liverpool. 

2651. MepictnaL Preparations, W. Ryding-Bennette, 

Stream Traps, &c., T. Atkinson, Live: 

53, CHIMNEY Tors, C. Riley, Hudders: eld, 

sabe. TasLe Cuttery, J. F. Atkinson, Sheffield. 

2655. MARKING CaTTLe, J. Milne, King Edwards. 

2656, Locks for Raitway, &c., Carriaces, W. H. 8. 
Aubin, Bloxwich. 

2657, Suoeinc Horses, J. Clarke, Northwich. 

2658. Dryixc Woot, &c., G. Tolson, Earlsheaton. 

2659. Insecrors, H, Holden, R. G. Brooke, and T. H. 
White, Salford. 

2660. &c., Boots, 0. Robinson, Kettering. 

2661, TEMPLES and Frxivas, J. Pickles, Leeds. 

2662. Purtine up Markine Ink, 8. Musgrave, London. 

2663, CANDLESTICK, W. Cracknell, London. 

2664. Prerarinc Corroy for W. Taylor, 
Oldham. 

2665, Ow Cans, &e., T. E Bladon, Birmingham. 

2606. ALCOHOL, J. _Loder, Utrecht. 

2667. Crutcues, &c., G. N Thurz6, Vienna. 

2608. RectsTerina the Force of the Hv MAN Biow by 
Armosrneric Pressure, T. Welton, London. 

2669. Rapip Propuction of Pive Urricnut, &c., 
1nG, J. Dowling, London. 

2670. Capitaine.—(F. P. von Hertling, 
Berlin 

£671. Torrepo Boats, A. Mackie, London. 

£672. Scroiy Irons, W. and J. Darby, West Bromwich. 

207". Rotary Exnarxes, G. W. von Nawrocki.—(C. 
Schrrartz and J. Hoffman. Prussia.) 

2674. InsvuLaTInG Wires, W. E. Heys, Manchester. 

2675, Unstorrinc D. Griffiths, Erdington. 

2676. Conveyine the Licut Evoivep frem an Ixcan- 
pescent Errcrric Lamp into parts of the Human, 
&c., Bopy, P. Ward, Greenwich, 

2677, Woonen Sitios, R. L. Tuffin, Redhouee. 

2678. Nove. Vinous. Liquors, &c., J. C. Mewburn,— 
(H. Crot, Paris.) 

Savery Crock, B. J. B. Mills.—(@. Rua, 

urin 

2680. TRaNsmittTinG Motion, 8. F. Pichler, London. 

2681, INcanpescent Execrric Lamps, G. J. Lorrain, 
London, 

2682. Dererminine the Centre of Gravity of Loapep 
Surps, L. Benjamin, Glasgow. 

2683, PLovcns, J. Howard and H. W. Gibbs, Bedford. 

2684. Traction Enorne, A. Sell, Nienborstel. 

2685. for Pires, &c., 'N. Thompson, London. 

2686. Winpow FASTENINGS. A. Jobnson, J .ondon. 

2687. Jomnts of Merat Pires, N. Frere.—(L. Kuypers 
and P, Denia, Brussels.) 

2688. PosTaL Letter- BOXES, M. Lenzberg, London, 

2689. Puncnes, A. Pope, Birmingham 

2690. Rowine Boats, A. J. Boult.—( W. Rettig, Berlin.) 

2691. ENVELoPEs, A. Boult. —(L. Barthelemy, Paris.) 

ae Apparatus, W. H. Beck.—(E. Daguin, 

are. 

2693. Prerarinc of Cerium, J. 
Mackey, London. 

2694. Minis for Gray, D. Uhlhorn, jun., 
Grevenbroich, Germany. 

2695. “Macuine for CARrv Inc, &¢., Opprations, A, 
Guattari, London. 

2696. LIGHTNING Arrester, A. M. Clark.—(C. W. 
McDaniel, Carthage, U.S.) 

2697. RETAINER for Neckties, H. W. Aberlin and W. 
J. Geoghegan, London. 

2°98 Braces, F. Tew, London. 

2699. Enornes, G. Found, London. 

2700. Boxes for CONTAINING Wartcnu Movements, H. H. 
Lake.—(F. Fitt, Switzerland.) 
2701. Oprarnine ‘CULLULOsE, &e., C. D. AbeL—(C. F. 
_Dahl, Germany.) 

2702, Automatic CYLINDER P1anos, A. Capra and G. 
B. Rissone, London. 

2703. Arc ELectric Lamps, J. H. Johnson.—(La Com- 
pagnie des Fonderies et Forges de U' Horme, Chantiers de 
la Bruize, Lyons.) 

2704. Propucina Spray, H. Brooks and R. Mestern, 
London, 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tuk ENGINEER at the 
oftice of Her Majesty's Commissioners of Patents. 


2759. Arraratus ror ENABLING OBSERVERS TO READ 
THERMOMETERS, BAROMETERS, AND TO FIND HEIGHT 
or, Liquips 1n CisTERNS, BorLers, VaTs, &c., J. 
Enright, London.—Ath June, 1883.—(Not proceeded 
with) 4d. 
Relates to the application of electrical apparatus, 


2773. Weicnina Scare, A, H. Emery, New Yort.— 
5th June, 1883. 
prine the combination of a main 
beam and an indicator beam suitably connected at or 
hear the supporting fulcrum, and independent at the 
ends to relieve the indicator beam from the effect of 
the bending of the main beam by the weight or load. 
27°77. MacHINERY FOR TESTING THE STRENGTH OF 
See &c., A. H. Emery, New York.—5th June, 
8. 
lates to ‘construction of a machine 
and i g strains of either tension, 


compression, or torsion, or transverse loads, on 
metallic bars, rods, plates, or other structures. 
2'7'76. PressuRE anp Vacuum Gauces, &c., A. H. 
Emery, New York.—5th June, 1883. 
Relates to several improvements in the details of 
construction, 


| ELECTRICAL APPARATUS FoR IoniTING Gas, &c., 
J. A. Koerber, London,—5th June, 1883,—(Not pro- 
ceeded with.) "od. 

Relates to a portable apparatus for igniting gas. 

2806. Wericninc Apparatus For Looms, J. and A. 
Wallwork, Ashton-under-Lyne.—6th June, 
1883.—{ Void.) 

The object is to anit the load upon the lever by 
self-acting means, so that it shall always be in correct 
position relative to the diameter of the coiled warp. 


2822. Apparatus For Puttina INstRUMENTS CoN- 
NECTED WITH A CENTRAL TELEPHONE STATION INTO 
COMMUNICATION WITH EACH OTHER, W. RK. Lake, 

n.—6th June, 1883.—(4 communication from 
G. A, Cardwell, New York, U.8.) 

This relates to means whereby the individual sub- 
scribers may comrounicate with cach other without 
the of operators at a central office. 

2828. ORNAMENTING OF BRICKS, AND OTHER 
ARTICLES, G., C. F., L, Wedgwood and 

A. Marsden, Etruria. June, 1883.—( Not pro- 
with.) 2d. 

The object is to ornament the on oe tiles and 
other fictile ware by means of slip and templates. 
2834. Rorary Eyaines, 7. Nordenfelt, London.—7th 

June, 1883.—(Partly a communication from G. W. 
Garrett, Stockholm.) 6d. 

In general the motor consists of a cylindrical drum, 
which, when acted on by pressure, revolves excentri- 
cally within cylinder. 

2838. Latcues yor Doors, CupBpoarps, Wipows, 
&e., F. G. Lynde, Melton Mowbray.—7Tth June, 1883. 
—{Not proceeded with.) 

The object is to dispense with the use of springs 
latches, and instead to actuate the bolt by means ety 3 
weight or lever. 

2846. Manvracture or Carpets, J. Barcroft, 
Waterfoot.—7th June, 1883. 

The carpet is com: of four layers or folds of 
material, which are laid one above the other on the 
endless cloth or ‘‘ batt frame,” and are then felted 
together by the process and apparatus usually employed 
in the manufacture of felt carpets. 

Operatina Bicycies, Tricycies, &c., E. 
London.—ith June, 1884.—(Not proceeded 


he) 2d 

Relates tothe general construction of the mechanism 
for propelling and steering bicycles, tricycles, &c. 
2852. Suips’ SteEPING Bertus, &c., W. R. Lake, 

London,—iTth June, 1883.—(A communication trom 
C. A. Milligan, Somerville, and M. J. Killion, 
Boston, U.S.) 6d. 

Relates "partly to the mechanism employed for 
swinging berths. 

2855. E.ecrropes usep as Eartu Piates, D. Fitz- 
Gerald, London,—Tth June, 1883. 4d. 

When continuous currents of great magnitude are to 
be transmitted through earth, the inventor constructs 
the anode earth plate of a readily oxidisable metal, or 
of carbon surrounded by a mass of readily oxidisable 
material, or of a conductor se by an oxide or 
salt capable of prod talli roxide in 
presence of nascent oxygen. “The cathode earth plate 

of a d by a mass of an 
oxidising material capable of absorbing nascent 
hydrogen. 

2856. EvecrricaL GENERATORS AND Motors, W. R. 
Lake, London,.—Tth June, 1883.—(A communication 
—_ M. Bollmann, Vienna.)—-(Not proceeded with.) 
4 


The secondary currents produced in a generator are 
not commutated for the consumption circuit, but are 
used for exciting tertiary currents of the same direction 
as the main current which is thereby proportionately 
strengthened. 

285'7. Systems or GENERATION AND DISTRIBUTION OF 
ELectricity ror Lieut, Heat, anD Power, 7. J. 
Handford, London.—7th June, 1883. communi- 
cation from T, A. Edison, N.J., U.S.) 1 

This relates to a compensating ” system of distri- 
bution in which, when translating devices are thrown 
out of circuit in’ one part of the system, so that the 
numbers in the different parts become unequal, the 
excess current traverses the 
in one direction or the other. Means are provided for 
¢ ing, when the numbers become unequal, the 
connections of a translating device from the greater 
side to the less, to maintain the balance of the system. 
Such means may be operated by hand, automatically 
by the variations of the current, by "clockwork, or 
electrically from the central station. Various methods 
are described and illustrated. The invention further 
relates to the combination witha divided source of 
energy, of means for regulating the electro-motive 
force of each division of Soak source of energy, inde- 
pendently of the other divisions. Diagrams are given 
showing methods of applying the compensating prin- 
ciple to systems of general distribution employing 
feeding circuits and intersecting and commeatea posi- 
tive and negative main conductors. 

2858. Treatinc Cuicory AND APPLIANCES THEREFOR, 
EB, Edwards, London.—ith June, 1883.—{A commu- 
nication from L. Humbert, Ridez, Lille.}—(Not pro- 
ceeded with. td. 

The object is an improved for treating 

roasted chicory for the purpose of extracting its Salons 
by distillation or other means, and reducing such 
juices or extract by eva tion and the treatment in 

a vacuum or other , with the addition of a 

— quantity of sugar, to the state of a syrup or 

solid. 


2860. Looms ror WEAVING, W. Irving and F. Howarth, 
Liversedge.—8th June, 1883. 8d, 
Relates, First, to the use in combination of certain 
pliances, whereby all motion or movement of the 
alg or “going part” is abolished, and a fixed and 
stationary reed and shuttle race are available; 
we improved apparatus for operating the 


2862. Maxine Rerinep Cast STEEL FROM INFERIOR 
WrovcGut Iron, &c., T. Sheehan, London.—8th June, 


1883. 4d. 

Relates to the employment of muriate of soda, bi- 
carbonate of soda, bisulphate of soda, sulphite of zinc, 
alumina (flux for the crucible not to be dissolved), 
hardwood charcoal, granular limestone, to be used 
raw, not burnt. 

2864. Rearinc anp Mow1ne A. McGregor, 
Leigh.—8th June, 1883.—( Not proceeded with.) 2d. 

Relates to ns the general construction 
and arrangement of parts. 

2865. Apparatus ror Dryinc Cootine Hats 1n 
THE Process OF MANUFACTURE, S. Wareham, fuse, 
Chester.—8th June, 1883.—{ Not ‘proceeded with.) 2d. 

A current of cool air is caused to impinge upon the 
crown of the hat. 

2866. Roapways ror Tram-cars, &c., T. BE. Knight- 
ley, London,—8th June, 1883. 4d. 

Consists in — parallel rails of iron or steel 
uid Pg close proximity and embedded in wooden 


2080. TREATMENT OF MILK AND MATTERS TO BE 
MIXED THEREWITH, &c., G. Lawrence, London.—8th 
June, 1883. 4d. 

This is a process of treating milk with fatty and 
joo matters, by passing it and ao, mingled with 
ugh one or more steam ejectors, for 

Sepaating and mixing the particles. 

28'74. Treatment or Tin AND Prates, D. Grey, 
Maesteg.—8th June, 1883. 

Relates to the improvements ra the fluxes. 


28°71. Apparatus ¥or BLEAcHING, WasHina, CuLor- 
ScourinG, Soapinc, Duncinc, anp Dryina 
Woven Fasrics, J. Farmer, Salford.—8th June, 
1883. tenet a communication from A, Lalance, 
Muthouse.) 64. 

This consists in a means of forcing the liquor to 
penetrate the fibres of the cloth by a m ranical 
process, 

2880. Manuracture or Gas on Tuse Hooks anp 
T. Ashford, Birmingham.—9th June, 


1883, 
Relates to the configuration and arrangement of four 
cutters or tools, two fixed and two movable, for the 
spose of entting blanks for gas or pipe hooks and 

Pot fasts. 

2882. SuppLyinG AIR TO THE INTERIOR OF TORPEDO 
Boats anp SupMARINE VeEssELs, A. H. Arnold, 
Portsmouth.—9th June, 1883.—{ Void.) 2d, 

Relates partly to supplying air by means of a fan. 


2884. Apparatus FoR SPINNING, &c., J. H. Clapham, 
T. R. Whitehead, and T. W. Wheelright Bradford, 
—9th June, 1883.—(Not proceeded with.) 2d, 

Consists in caps with projecting 
bottom rings or flanges having circular grooves, in 
which work travellers. 

2885. Construction or Lever Horse Hogs, W. J. 
Radford and C. H. Piff, Biisworth.—9th June, 1883. 
—(Not proceeded with.) 2d. 

The object is to so arrange the parts that while each 
lever carrying the or hoes retains its independent 
action and capabilit; self-adjustment to the in- 
equality of the soil which is bein ng treated, the 
attendant can steer the a) tus, ani _— into or 
ge of the soil the | ose by one and the same 


2886. Sroves on Ark HEATING C. 
Davidson, Belfast.—9th June, 1883. 8d. 

Refers to improvements on patents No, 4773, dated 
15th December, 1877, and No. 968, dated bth March, 
1880; and consists in certain modifications of same, in 
order to adapt them for the employment of gas as fuel 
instead of coal, coke, or wood. 

2888. or CompounDs OF ALUMINIUM AND 
Means THEREFOR, J. H. Johnson, London.—9th 
June, 1883.—(A JSrom J. Varm, Paris.) 

—{Not proceeded with. . 

Relates to a process and means for the production of 
aluminium on a large scale with facility and economy, 
by the employment of electricity. 


2889. Ixpicators ror SteaM, Arr, GAS, AND OTHER 
Enornes, J., G., and J. T. S. Pimbley, Bolton.—9th 
June, 1883. 6d. 

The indicator consists of the usual drum which 
carries the paper upon its circumference, and one, 
two, or more ———. — with pistons, springs, 
and pencils, to register th: and 


2890. Hor Water aa AND STEAM GENERATORS, 
J. Collier and M. H. Smith, Haliyax.—9th June, 
1883. 6d, 

One construction of boiler consists of a vertical 
cylindrical boiler with dome topped fire-box, ha’ 

its sides forming the outer and inner shell or water- 

way connected by means of two concentric tubes, the 

space between the tubes being a waterway, the 
interior of the inner tube forming a fire flue. 


28092. Exeanpinc THE ENnps oF BoILer TUBES IN 
THEIR TUBE Puiates, A. M. Clark, London.—9th 
June, 1883.—(A communication from 2. ‘as Cunning- 
ham, Paris. )—(Not proceeded with.) 2d. 

The method in 

the tube on the inner or water side of a pa mg = 

and ex: — or postage: J the end of the tube on the 

outer side of the plate, this double 
performed with the aid of the tube expanding too! 


2893. ExTRaAcTING FROM THE BLOOD oF A 
Propuct FoR MEDICINAL PURPOSES, M. Haeffner, 
Berlin.—9th June, 1883.—( Not proceeded with.) 2d. 

Relates to the general treatment of the blood. 
2894. Consrructinc Street Raitways, F. Wirth, 

Frankfort.—9th June, 1883.(A communication 
Srom C. Binder, Friedrichstal, Germany.)—(Not pro- 
ceeded with.) 2d. 

Relates to the construction of the rails. 

2895. Propuction or Licut spy ELEcrRIcITy AND 
APPARATUS THEREFOR, W. P. Thompson, Liverpool. 
—th June, 1883.—(A communication from R. J. S. 
Sheehy, New York, U.S.) 6d. 

This relates to a lamp in which the carbons are 
sepafated by a revolving clamping wheel, mounted in 
excentric bearings, the movement of the per- 
mitting of the feed of the carbons; to a cut out, which 
automatically reintroduces the lamp into the circuit 
when the conditions y for its ful work- 
ing are restored; and to an automatic device for 
reporting the failure of any lamp in the circuit. 
2896. MacuHINery For PaRING AND BURNISHING THE 

EDGEs OF THE SOLEs OF Boots anp Suogs, F. Cut- 
lan, Leicester.—9th June, 1883.—(Not proceeded 
with.) 2d. 

Relates to improvements in the general construction 
of the machine. 

2899. Drain PIPEs AND THEIR Junctions, H. P. 
Boulnois and W. Hilder, 4 egies June, 
1883.—({Not proceeded with.) 2d. 

The pipes ure made with a flat base piece on their 
undersides. 

2901. Macuine For Diviprnc Bristies, Harr, or 
OTHER FiBRES INTO BUNCHES OR TUFTS FOR THE 
MANUFACTURE OF BrusHes, J. C. Mewburn, Lon- 
don.—1lth June, 1883.{A communication from A. 
P. Dupont, Beauvais, France.)—{ Not proceeded with.) 
2d. 


Relates to the general construction of the machine 
and the arrangement of the parts. 


2008. Sares, H. W. Chubb, London.—llth June, 1883. 


Consists in forming the main frame of a rolled bar 
of trough-like section, having a recess or rebate to 
receive the edge of the door or lid. 

2905. PortaBLe Rests on Supports ror THE Heap, 
H. H. Lake, London-——11th June, 1883.—(A commu- 
nication from B. F. Prescott, Boston.)—(Not pro- 
ceeded with.) 2d. 

The object is to provide a portable head rest b; 
«veg of a framework of metal rods bent into a pronto. 
shape. 

2906. Dvyerne TextiLe Fasrics, H. H. Lake, London. 
—llth June, 1883.—(A communication from La 
Société Anonyme des Teintures et Appréts de Tarare, 

nsists in ying in tin 

e co conveying in a continuous 

Lena te tee fabric, which is caused to move con- 

tinuously, the exact uantity of eee liquid which 

can be absorbed by the said fabri: 

2907. FOR AND COMPRESSING 
CARBONACEOUS OR OTHER MATERIALS eer Bricks 
or Buocks, J. H. Johnson, 12th 
1883. many communication from G. P. Cougiinkall, St. 
Etienne 

Relates to 7 dele in the general arrangement 
of the plates. ) 
2908. Apparatus FoR REGULATING THE Frep IN 

Rocver MI.ts ror Grixpine GRAIN, 7. Inglis and 
C. Herbert, Edinburgh.—12th June, 1883. 

The inventors claim in roller mills for grinding 
grain, the front wheel or its mechanical equivalent 
Sad differentially in relation to the back feed 


2909. Dryinc Ovens AND APPLIANCES CONNECTED 


THEREWITH FOR. Dryine Lacs, &c., IN A STATE OF 
Tension, G. F. Edwards, London.—12th June, 1883. 
—( Void. } 2d. 

The ae is to expedite and facilitate the removal 
of the frames from, as their introduction into the 
oven, and to dispense with the raising and lowering 
apparatus. 


2910. Consrruction oF APPARATUS FOR MILLING OR 
FULLING AND PLANKING Hat Bopies AND 
OTHER MATERIALS, J. & hand W. tt, 

-—12th June, 1883, 
The apparatus consists =e of i) or more 
milling or fulling blocks 

to levers, and rising and fi - a chest 

or cistern in which the ae are placed. 


2911. Consrruction anD or Suips, 2. 
Brandon, Paris.—12th June, 1883.—(A communica, 
f= B. Lavarenne, Paris.}—-(Not proceeded 
wit: 2d. 

Relates, First, to the construction or form of a 

Secondly, to means of propelling by compressed air. 


2912. Barpep Fencine, W. H. Johnson, 

12th June, 1883.—{Not proceeded with.) 2d. 
Relates to the means of fixing the bar! 

2913. Apparatus ror BuRNING SMALL Prarres AND 
CaLcIninc Orgs AND OTHER MineRats, M. Finch, 
Silverton, and W., J., and S. Willoughby, Plymouth. 

tn an the calcining 
sts in employing, for 

ores, such as pyrites, mundic, pod nae minerals con- 

taining sulphur, arsenic, or other foreign substances, 

a peers Ronee flue, so constructed as to form a furnace, 


2014. Raitway WHEELS, &c., A. Longsdon, London.— 
12th -—{A communication from A. Krupp, 


) 

Consists in man wheels of various con- 
structions of iron or steel, with steel or iron rims or 
tires welded on. 
oR JAcQuARDS EMPLOYED IN 

Looms, &€., J. Garstang and A. and A. Harling, 
ae —12th June, 1883.—(Not proceeded with.) 


The “object of one part is to simplify the construc- 

tion of ‘dobbies,” and make them more certain of 

action, whereby friction and wear and tear coors the parts 

is reduced. 

2917. SappLes ror anp VELOcIPEDEs, S. 
Brighton.—12th June, 1883.—(Not proceeded 


with.) 2d. 
Relates to means for making the saddles adjustable. 

2918. Buoys or Fioats, H. J. Haddan, 
12th June, 1883.—(A communication from V. Vidal, 
Pignans, France, 

The object is to w cork-waste for constructing 
buoys or floats. 

2019. Fites anv Rasps, H. J. Haddan, London.—12th 
June, 1883.—{A communication from V. Vidal, 
Pignans, France.}—(Not proceeded with.) 2d. 

Consists in making the file or rasp cylindrical, 
annular, or disc-shaped, and causing it to turn on the 
axis of its cutting surface. 

2021. Roorine Tires, C. Major, Bridgewater.—l2th 
June, 1883. 6d. 

The tiles are made so that they can interlock. 

2922. Evecrric J. F. H. Gordon, London.— 


counter, the part actuated by the current ‘ ‘anaes to 
move freely, a motion actuated by clockwork being 
employed to move the counter at short intervals 
through a distance depen on the position of the 
part moved by the = ¢ whole or part of the 
current passes \vanometer, the axis 
carrying the pointer of which is horizontal, and has 
fixed on it a disc of thin be ad aad toa suitable curved 
shape, so that the vertical radi its maximum 
length when there is no deflection of the galvano- 
meter, and gets less as deflection increases. A 
clock has on its hour axis a notched wheel, which 
allows an arm to drop at intervals, and which in its 
zero position is held just clear ! the upper edge of the 
disc when there is no current, its fall being limited by 
the edge of the disc. Immediately after the fall, the 

clock rises the arm, which by a catch engages a 

ratchet wheel, and so moves a counter. 

2023. Carriaces ror Heavy Orpnance, W. Ander- 
son, London.—12th June, 1883. 6d. 

or firing by hy: ic a us Opera 

by air, which Ape by the recoil of the . 

in the use in commaniions with such hydraulic lifting 

apparatus of a compensating cylinder for bringing the 

fy dan telay down to the loading position when the recoil 

insufficient, the said ——s ting cylinder con- 
taining a piston which can allowed to recede 

a water or liquid to flow out from the fe. son 

Kiting apparatus, and can be forced back to return the 

into the hydraulic apparatus. . 

2025. Ostarntnc Motive Power, A. W. L. Reddie, Lon 
don.—12th June, 1883.—(A Srom T. 
McM. Wilson, Bergen, Norway.) 8d. 

Relates to the obtaining of inter- 
mittent hydraulic p a liquid 
confined in a closed curved tube in panne En with a 
crosshead, or its equivalent, from which a recipro- 
cating motion may be taken. 

2026. Lamp-surners, P. C. G. Klingberg, London.— 
12th June, 1883.—{A communication from A. F. 

Relates to the construction burners in which 
three or more wicks are employed. 

292'7. Gas Motor gy F. H. W. Livesey, London. 
—12th June, 1883. 

Relates to the aa IE, and arrangement of 
engines worked by the combustion of inflammable 
or vapour, without explosive action, and without 
invol the waste of heat that results from the use 


of water or other cooling medium that is ordinarily- 


employed to keep the working parts cool. 
2929. F. Piercy, London.—12th June, 


naan to means for ventilating water-closets and 
carrying off foul gases. 

2930. CENTRIFUGAL Pumps, AND Ex- 
HaUSTERS, W. R. Lake, London.—12th June, 1883.— 
(A communication D. EB. Farcot, Paris.)}—{ Not 
proceeded with.) 

Relates to conteitagal or turbine pumps, and has for 
its My ey to provide an i pump i to 
both the forcing and drawing of liquids and gases. 
2031. Macuinery ror BREAKING oR ScuTCHING 

Hemp, &c., W. R. Lake, London.—12th June, 1883. 
communication from T. Burrows, Paris. 


strip the filaments 
subsequent to the crushing 


2932. Construction AND ARRANGEMENT oF CowLs, 
EXHAUSTERS, OR VENTILATORS FOR CHIMNEYS, 
Rartway VEHICLEs, SHIPs, &., J. W. Holland, 
Liverpool. 8d. 

Relates to the general construction and arrangement 
of the parts of cowls. 


42938. MerHop or anp APPARATUS. FOR. INDICATING 


AND SIGNALLING THE DEPTH oF WATER, FOR USE IN 


Surps, &c., R. J. and H. Heath, London.° 


—138th June, 1883. 

Relates toa method Phe apparatus for automatically 
giving a signal or an alarm by means of electricity 
when a ship approaches shoals, rocks, or earth at any 
fixed or predetermined depth of water. 


2984. Sewina Macuines, &c., J. Me Bendy, Dollar, - 


N.B.—13th June, 1883.-—(Not proceeded with.) 2d. 
Relates partly to mechanism for enabling the 
bobbins or spools of sewing machines when empty to 
be rewound or refilled with threr 1 without the neces- 
sity of removing the spools or bobbins from the 
shu Other improvements are described, 
2935. Construction or Looms ror WEAVING, R. S. 
and R. Collinge, Oldham.—13th 6d. 
Relates to improvements in the shed 


ig motion. 


q 
L 
a To obviate the friction caused_by the portions of a 
| 
The object is to mec! 
from of w 
which ere to them z 
operation. 
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2936. Braxes axp APPARATUS CONNECTED THERE- 
WITH FoR STOPPING OR ARRESTING THE SPEED OF 
Surps, &., R. London.—13th June, 1883.— 
(Not proceeded with.) 2d. 

Relates to a framework covered with canvas which 
may be expanded or collapsed. 


Sream Tricycuzs, J. Jmray, London.—13th 
June, 1883.—{4 communication from La Société 
Hemart et Cie, Paris.) 6d. 
Relates principally to the construction of the driving 
mechanism. 
2988. Te.ersonic Apparatus, J. 
—13th June, 1883.—( Not 


magnet so that the vibrations of the disc shall cause it 

to move before its armature or a second electro- 

magnet. 

2940. Gas Srovss, H. J. Haddan, Lowdon.—13th June, 
1883.—(4 communication from R. Kutscher, Leipzie.) 
6d. 


The inventor applies a series of horizontal pipes 
placed over the burner, and also some inclined pipes, 
which pipes are heated outside by the gases of com- 
bustion, and serve to heat the air which passes through 
the pipes. 

2941. Buckets ror Dreporsc anp Diacine Pur- 
Poss, C. Liverpool.—18th June, 1883.—{Not 


a in that type of dredging 
and pad. buckets which are constructed with loose 
or hinged bottoms, and provides a means for actuating 
such oo bottom so as to ensure the complete dis- 
charge of the contents of the bucket. 


‘une, 1 

Relates to the nipper, and consists of a guide trough 
set in an inclined position, and a plate or cover sliding 
upon the machine upper edges of the trough. 


2948S. Fasreninc on CLAMPING APPARATUS APPLI- 
CABLE FoR Burtpers’ ScaFrotpinc, W. P. Thomp- 
son, Liverpool.—13th June, 1883.—(A communication 
From C. Mansion, Paris.) 67. 
Relates to a metallic attachment with automatic 
tightening to replace the ordinary ropes. 
2044. Drrivisc CentrirvcaL Macuixes, 4. Watt, 
Liverpool.—13th June, 1883. 8d. 
Relates to the arrangement for driving geen 
machines, which in 
electro-motor to each separate centrifugal RB by 
means of a flexible universal or other joint admitting 
sufficient play in the basket at the bottom of theshaft; 
while the electro-motor shaft is steady in its bearings, 
by which it is possible to easily regulate (by means of 
a resistance coil) the speed or working of any of a 
series of centrifugal machines independently of the 
others. 


2045. Treatixc Ores anp SupstaNces CONTAINING 
Antimony, &e., J. C. ~ 
June, 1883. Not proceeaed with. 

This relates to improvements in the general treat- 
ment of the ores. 

2946. Apparatus ror ConsuMING SMOKE, C. Mace and 
J. Brewster, Sunderland.—13th June, 1883. 6d. 

Relates to appliances by which an adequate supply 
of atmospheric air, variable in quantity and in point 
of application, can be admitted to the furnace by 
simple mechanism. 

20947. Stoves or Lamps, D. Poznainski, 
London.—13th June, 1883. 4d. 

Over the wire gauze through which the flame passes 
is applied a slide or slides, so arranged that it or they 
can by suitable means be moved over the wire 
so as to increase or diminish as required he a amount 
of surface through which the flame can pass, and 
thereby regulate the flame. 
som. Packine Cases, Boxes, Crates, &., 

Greene, —13th June, 1883. 6d. 

okie to the construction of the fittings of packing 

cases, &c., which can be folded up when empty. 


2040. Wires or Execrricat Conpvc- 
TORS FOR DyYNAMO-ELECTRICAL Macuines, &c., J. 
H. Johnson, London.—13th June, 1883.—(A commu- 
nication from La Société A. Chertemps et Cie., Paris.) 
4d. 


The wires have gp on them a salt of silica, 
boric acid, al erably in a 
gelatinous condition. ” The water being then driven off 
by evaporation, leaves them covered with an insoluble 
refractory insulating covering. 


2951. Forwrrvre Castors, W. R. Lake, 
June, 1883.{A communication . Valken- 
huazen, Paris.)\—{ Not proceeded 

Relates to improvements in ‘he con- 
struction. 


2958. APPARATUS APPLICABLE TO STEAM, HYDRAULIC, 
AND OTRER MOTORS FOR INCREASING THE EFFICIENCY 
THEREOF, T. Morgan, London.—13th June, 1803.— 
(A communication from Messrs. Bonicard and Huet, 
Bordeauz.) 6d. 

Relates to the arrangement of cranks and levers. 


2054. Law» Tewsis Bats, A. J. Altman, London.— 
14th June, 1883.—{Not proceeded with.) 2d. 

The object is to impart additional strength to the 

bat, milnat with increased lightness and resiliency. 


2955. Recexerative Lamps anp Gas Burners, C. 
, Berlin.—14th June, 1883.—(A communication 
Shider, Paris.) 4 

Relates to improvements in lamps and gas burners, 
in which the air serving to feed the flame is previously 
heated by the combustion gases from the latter. 
295'7. TricycLes AND OTHER VELOCIPEDEs, R. C. Jay, 

London.—14th June, 1883. . 

Consists of a h it wh y three 
different speeds may be obtained at the same = 
enabling the feed to remain stationary when descend- 
ing hills, and the machine to be driven backwards 
when required. 

2959. Automatic RecisTerInc” APPARATUS, TO BE 
APPLIED TO LITHOGRAPHIC AND OTHER PRINTING 
Macuings, J. Mearns, Salford.—14th June, 1888.— 

— proceeded with.) 

lates to the construction eeding gauges and 
apparatus connected therewith. 

2960. Looms ror Weavine, W. H. Kenyon, Hudders- 
field.—14th June, 1883. 6d. 

Relates to means for changing the order of succession 
in which the healds are actuated in weaving, by which 
means a positive steady action of the healds or heddles 
is given ; also smoother and more regular working and 
simplicity of action, and at a considerable reduced 
cost of the apparatus. 


2961. Borers Net anp Twist Lace Macurnes, A. C. 
Henderson, London.—l4th June, 1883.—(A commu- 
nication from L. R. Dufeutrelle, Paris.)}—Not pro- 
ceeded with.) 2d. 

Refers to working the fining and stump bars of 
bobbin net and twist lace machines 


2963. Merat Fencrna, Mesum, axp Gates, A. 

itgrove, Worcester.—l4th June, 1888. 6d. 

Relates to the means of connecting the horizontal 
bars or rails to the standard or vertical bars. 

2964. MovuLpep ARTICLEs oF CERAMIC 
AND OTHER Rerracrory Materiais, C. D. Abel, 
London.—l4th June, 1883. communication From 
A. Schierholz, Germany. 

Consists in first coating the lank or baked article 
with ordinary enamel colours, and while these colours 
are still sticky, strewing over the same small solid 
glass beads, after which the article is subjected to heat 
in a muffie, until the said covering melts sufficiently 
to become combined in one with the surface of the 
article. 

2969. Warer-cLoset Basrys, 2. gd and W. 
Leaman, London.—l4th June, 1883. 

Relates to improvements in the mode of flushing. 


2066. Apparatus FoR MARKING TELFGRAPHING 
tHE “Score,” &c., 1x Lawn Tennis, J. M. Wil- 
kinson and G. &. Rogers, Bristol.—l4th June, 1888. 


6d. 
Relates to a post provided with arms for marking the 
games. 
29°70. Disinrecratine Rags, &c., AND MACHINE TO 
BE USED THEREFOR, C. Pieper, Berlin.—l4th June, 
1883, —{A Friederichs and C. 


cutters. 
Sir J. N. Douglass, London,—l4th 
June, 1883. 


4d. 
Relates to the arrangement of deflectors. 
MANUFACTURE OF BARBED FENCE-WIRE, 4. M. 
Clark, London.—15th June, 1888.—(4 commu: 
from A. Cary and B, A. Moen, New York.) 6d. 
Consists in the manufacture of wire of oval or flat 
section, with edgwise swe! on one or both 
which swellings are then cut in a direction 
with the wire and bent to form barbs. 

2975. Enps or Bracks, WHICH MAY BE APPLIED TO 
OTHER ARTICLES, G. Walker, Birmingham.—lith 
June, 1883. 6d. 

Relates to the formation of the clips. 

29°76. MaNnurAcTURE OF BUTTONS AND OTHER Fas- 

&c., W. B. Fitch, Londoy.—lith June, 


The buttons, &c., are coated with a glaze. 

2977. Ratsrsc anp LowERING THE CHIMNEYS OF 
PoRTABLE AND OTHER as J. P. Coultas, 
Grantham.—15th June, 1883. 

Relates to raising and ta Ng chimneys by 
means of a windlass. 

2978. Creatine a Vacuum IN THE BULBS oF INCANDES- 
cent Exectric Lamps, C. Stearn, London.—lith 

mie bal is. in a casing of asbestos, which 
1s en na 

retains the heat when during the final exhaustion a 

current is through the filament. 

29779. Execrric Hanp Toot For THE Use or Manv- 

FACTURING JEWELLERS, &ec., T. H. S. Hawker and 
J. W. ing 


—lith June, 1883.— 
(Not proceeded with, ) 2d, 
Relates to the construction of a drill, the handle of 
which contains a small electric motor. 
2981. AuTorypoGRAPHICAL MACHINE FoR ENGRAVING 
Types FoR Prixtina, L. A. Groth. 


June, 1883.—(A communication from Don F. Ber- 
dugo y Ortiz, Madrid.) 8d. 
The inventor t, the t of a 
semicircular series of concentric keys and mallets with 
inte ble letters so on diy, the 


obtain the same depth of impression, independently 

of the pressure used. 

2084. Manvracture or Execrric WIRE Coxpuctors 
Insutators, J. Gr d, Bacup, hire. 
—I5th June, 1883. 4d. 

The insulating compound is made of werised 


oil. In making conductors the above 
into slabs and the wires laid in V-s ig? ape 
which are then filled with the conductors. 

position may be used in the constructi 


it by passing through holes in a small carbon disc. 
e exhausted bulb is enclosed in an outer fa which 
serves to prevent the cooling of the inner 

3008. Construction or Arc Lamps, &c., H. S. 
Hawker, Moseley, Worcester.—19th June, teas. —{ Not 
proceeded with.) 2d. 

This relates to a combination o of a reversible electro- 
motor with a pole ch ad 
solenoid ; wonies a dynamo-electric generator. 

3026. Manuracrure or CARBON Poem, R. Apple- 
garth, London.—19th June, 1883. 

The plates for galvanic batteries hale: their surfaces 
corrugated or fluted. 

3167. Ixcanpescent Execrric Lamps, &e., 

Haddan.—26th June, 1883.—(A communication from 
R. H. 8. Thompson, Kentucky, 0.8.) 6d, 

The lamp is so arranged as t of more or less 
of the filament being te incandescent as re- 
quired. This is accomplished by contact makers, 
moved by a small motor, cutting out more or less of 
the filament according as an external switch is moved 
one way or the other. 

3877. Treatixe ALconotic Liquors wiTH ELEcTRI- 
cITy TO PuRIFY AND IMPART TO THEM THE CHA- 
RACTER OF W. B. Gedge, August, 
1883.4 communication from A 
Alameda, Cal., U.S.) 6d. 

The liquor ' contained in suitable receptacles has an 
electric current passed through it. 

4685. Macuives ror MANUFACTURING CARTRIDGE 
SuHexts, A. J. Boult, London.—2nd October, 1883.— 
(A communication from J. H. Ring, C. Cullahan, J. 
sant ad and J. H. Morrison, Lowell, U.S.—(Com- 

Relates to the general construction the machine 
for constructing cartridge shells zs sheet metal by 
means of dies. 

4740. Dampentrsc Apparatus ror LITHOGRAPHIC 
Presses, L. Schmiers, Leipzig.—5th October, 1883.— 


g apparatus, in which the 
water is by means of ited 
through a hollow cylinder covered with 
yers of cloth. 
4808. ScHoo. States, H. J. Haddan, 
October, 1888.—(A communication from G. and R. 
Gray, G. W. Berrey, and G. 0. Clarke, New York) 


SELEOTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


291,009. Sprixc ror Piston Heaps, George W. 
Williams, Winona, ‘Minn. Filed Mar March 29th, 1883. 
Claim.—In a piston packing , the combina- 


nearly its entire is the holding nut A, and 
setting- Ayn n, bo’ provided with guide bearin; 
adapted engage the outer or smaller ends of 
said springs, substantially as and for the parpenes 
specified. 
290,'708. Caste Rarmway Apparatus, Charles W. 
Rasmusen, Chicago, IUl.—Filed March 21st, 1883. 
Brief.—A frame on car axles supports pulleys and 
guides, over and through which passes an endless 
chain nore projecting arms which engage the pro- 
es o each end of the main frame is 
inged a guide arm having a spring-held wheel which 
follows the tube slot, said arm carr: curved guides 
which direct the arms on the endless chain. The pro- 
pelling arms are secured in their desired position by 
vertically-adjustable pins working in holes in the 
lower endless chain guide. Extending laterally from 
the chain, o to the jecting arms, 
are arms ha ers which traverse the guides, 
the drums on ing frame Theme) grooved to 
receive said arms with the rollers. rojecting arms 
on the endless chain decrease in ig os toward 
their point. sleeves secure the cables to 
trucks, one flange having a bearing for the axle, and 
the other a flange at right angles thereto for embracing 


the cable. One of the wheels of said trucks is loose 
and the other fast. At curves the main cable tube is 
depressed, as also the s a cable tubes, the 
supplemental cable being driven from the main cable. 
The rails for the cable trucks at the beginning of 

on 8 to ury to the arms 
the endless chains on cars, should they strike 
them. The tubes on eureus have one set of rails on 


curves at the de’ 


side to 
ving pulleys are out of ion the 
cable trucks being guided thereto by twisted guide- 


290,'775. Comprvep Hay Rake, Will 
Johns, Rockford, Il. 12th, 1883, 
Claim. 1) The herein-described tedder tooth hub, 
provided with radial ears fitted to receive the bent 
shank ends of the tedder teeth, and catch ears to 
engage and hold the teeth, in combination, with the 
teeth bent to enter the perforated ears and engage the 
catch ears, substan iy as and for the purpose set 
forth, ey hy e combination, with the rotary tedder 
slotted guards sup under the axial 

Go ving their rear ends 


~ 


ICAL 
harles S. Bradley, New York, N.Y.—Filed 4 
Th of regulating the electrical 

im.—(1 me el 
pressure or poten in an electrical supply system, 
which consists in feeding different points of the 
system from two or more independent sources of 
supply of electrical energy, and in separately 
regulating the electro-motive forces of these sources, 
according to the conditions of the load, (2) The 
method of regulating the eclectro-motive force or 

pressure in a multiple arc system of current-sup 

conductors or mains, consisting in conveying the 
current to different points of the mains by means of 
feeders, supplying the feeders with electric currenty 
by independent sources of electric energy, and 
separately regulating their electro-motive forces, so ag 
to in the various feeders, 


201, 141. or Distrisurioy, 
Auguat 


ding to the conditions of the I load, substantial 
as described. (3) = method of regulatin, 
electrical p 


a multiple ~4 
system of Erentoupetying conductors or mains from 


= 


which the lamps or other converting devices are 
directly supplied, consisting in conveying the current 
from a generating station to different points of the 
a by means of ind t feeding 8, 
~— these feeders with electric currents by 
ependent dynamo machines, and separately 
regulating their electro-motive forces according to the 
conditions of the load, substan as described. 
(4) The combination, with a multiple are system of 
conductors or , and two or more conductors or 
feeders connecting it at different points with a 
central station, of two or more independent dynamo 
machines, each of which is provided with an 
regulating apparatus and a set of 
switching Remy tages whereby any of the dynamo 

y be cted to any of the 

feeders, sunetenteeliy” as and for the purpose described, 
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Errs’ 8 CocoA.—GRATEFUL AND COMFORTING. 
y a thorough knowledge of the natural laws 
which govern the or of digestion and 
nutrition, and by a careful aj eng + the fine 
properties of well-selected Coven, Epp ps has 
vided our breakfast tables whi: a de cately 
meena beverage which may save us many _ 
doctors’ bills. It is by the judicious use of s 
articlesof diet that aconstitution may be 
built up until strong enough to resist every ten- 
dency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there 
isa weak point. We wet oes pe many a fatal shaft 
by keeping ourselves well fortified with pure blood 
rly nourished frame.”—Civil Service 
e simply with boi water or milk. 
Sold old only i in wie labeled AMES 
Co., Homeopathic Chemists, London,” —[ADVT. 


Consists substantially in compressing . material 
into a compact mass or body, and thereupon subject- 
ing the same to the action of rapid rotating serrated 
' Relates to the method of mounting the electro- 
VS “>, 
C @ 
AL: i 
UN 
| = i 
4 Dy | Le 
r= 
Wi 
containing plastic matter in which the letters are im- 
pressed for forming a mould from which stereo pate ~ 
can be taken ; Thirdly, the arrangement of an india- 4 
rubber above the letters, and a rd so as to a 
oe 
urnace slag and carbonate OF lime su a 
intense heat, and then mixed with tar, pitch, or i ie 
bitumen and resin, with a small proportion of mineral 
cells. 
2004. Evecrric Incanpescent Lamps, 4. M. Clark, 
London.—15th June, 1883.—(A communication from 
J. M. A. Gérard Lescuyer, Paris.) 6d. 
A pair of straight fine carbon pencils are inclined so 
pe as to cross one another, and is connected at the crossing 
[290775] 
\ 
\ 
q \ 
(Complete.) 6d. ke 
| PN 
>it | 
| 
— 
B27 
| \ Ys curving upward, substantially as and for the purpose 
WK set forth. (3) The combination, substantially as 
“aa Z described, of the gear-toothed rim, a 
- pinion loosely mounted on the shaft, of the tedder 
’ : : teeth in position to engage the teeth of the gear rim, 
tion, with the aaa volute springs s si, and the | a clutching mechanism of the shaft and pinion, and a 
central bearing plate 5, ames Sirectly with the | pivotted lever spring detent to engage the opposite 
bases of the same, of the central guide rod threaded | side of the pinion, as and for the purpose set forth. 
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THE RATING OF MACHINERY. 

‘A question of very great interest to ironmasters, engi- 
neers, machine and tool makers, and others who employ 
machinery largely in their business, has been exciting no 
little agitation in Hunslet and the Leeds district generally. 
The last valuation of the Hunslet Union was made im 
1873-4 by the late Mr. Newsam, of Leeds. As new 
property has been erected within the union, it has been 
valued and assessed in the usual way, and at this moment 
the rateable value of the union is £195,987. The over- 
seers, thinking that the time had come for a second 
valuation, engaged Messrs. Hedley and Sons, of Sunder- 
land, to revalue the mills, ironworks, machine works, 
collieries, railways, and canals, These gentlemen have 
departed from the course which has been customary in 

n guided, it appears, by a judgment deliver 
Justice Mellor, on Mr. 
Justice Lush, in January, 1878. Mr. James Laing, a 
shipbuilder at Bishopwearmouth, pe against a valua- 
tion made in 1875 by Messrs. Hedley and Sons, on behalf 
of the overseers, for the pur of assessment. Messrs. 
Hedley had included in their valuation punching ma- 
chines, shearing machines, lathes, drilling machines, saw 
benches, and steam hammers. The judges held that 
certain rules had been established by previous decisions, 
and it appeared to them, after having carefully con- 
sidered the character of the machinery in question, 
that the whole of it, though part might be capable 
of being removed without injury to itself or the 
freehold, was essentially n to the shipbuild- 
ing business, to which the appellant’s premises were 
devoted, and must be taken to Ss intended to remain per- 
manently attached to them as long as these premises were 
applied to their present purpose. Their lordships practi- 
~ held that the case was covered by the decisions they 
had quoted, and gave judgment for the respondents. The 
appeal was not carried further, and, so far as —— 
goes, their lordships’ decision appears to be the law wit! 
regard to the assessment of machinery. Applying this 
rinciple for the first time to the valuation in Hunslet, 
Seam Hedley and Sons added largely to the rateable 
value, and caused wide-spread dissatisfaction in that union. 
Some idea of the difference made at several of the Hunslet 
establishments will be gathered from the following figures: 
—Messrs. John Fowler and Co.’s present amount is 
£2472 1s, 8d., under the new it is £5640; Messrs. Kitson 
and Co. are raised from £1583 to £5388; Messrs. Taylor 
Bros. and Co., £2240 12s. 6d. becomes £3563; Messrs. 
Hathorn, Davey, and Co. rise from £391 to £891; and so 
on. It will be seen that the excess in the valuation is 
simply monstrous, not only in large, but in all establish- 
ments, The increase in seven cases is more than the entire 
assessment on the old basis. In one instance—Messrs. 
Kitson and Company—the increase is more than double 
the whole amount at which they are at present assessed, 
while in another typical instance, one firm previously 
assessed at £154, fs ver find £371 added to that value. 
It is impossible to suppose that there can have been any 
such remarkable increase in the value of the property to 
the proprietors as to justify such an arbitrary advance. 
Of course, the abrupt change in “value” is entirely due to 
the new method of assessment, to which the parties con- 
cerned naturally object most strenuously. There has also 
been a considerable increase in the valuation of collieries, 
railways, and 

When the firms found their valuations increased from 
£11,000 to £22,570, it was time to make a bold stand. 
With other firms they employed a solicitor to look after 
their interests, Mr. t. Simpson, who had an interview 
with the Assessment Committee. Mr. Hedley showed 
every desire to afford information as to the principle on 
which his firm had gone in their method of rating. In 

inciple the classification was thus:—In Class 1 were 
included tools, the foundations of which are built in the 
soil, or which are otherwise so attached to the freehold as 
to become incorporated with it—for example, steam 
hammers. Mr. Simpson, on the part of the appellants, 
admitted that that class of machinery was rateable, and 
that it was incorporated with the property, and had really 
become part of the freehold. The machinery which they 
claimed should be exempted from rateability had been 
classified as follows en 2(a): Heavy tools restin 
upon a platform or base, either of stone or concrete, held 
rigid by bolts and nuts—driven by belts. 2 (6): Light 
tools mam, Ba the floor and held rigid by bolts and nuts ; 
also driven by belts. Class 3 (a): Tools standing upon the 
floor and not held rigid by bolts or otherwise. 3(5): Tools 
of this class with power attached—the source of the power 
being loose as well as the tool—and having steam or 
hydraulic power supplied to them by a pipe. Class 4: 
cols not falling within the above classes, but for 
which exemption is claimed. They have special fea- 
tures which are set out against each tool. Mr. 
Simpson pointed out that the machinery in Class 2 
was not like boilers, or engines, or fixed shafting, 
which had manifestly become a part of the freehold, but 
was merely held in its position for the accommodation and 
convenience of those using it. In Class 3 they get toa 
ivision which he should have thought would never have 
entered into valuation at all, namely, machines or tools 
which stand on the floor and were perfectly loose. The 
only connection between these machines and the freehold 
was a belt which might be thrown over the drum, and 
which could be removed at any moment. Class 3—b— 
had this peculiarity about it: in order toget the motive 

*power, a small pipe was attached through which hydraulic 
or steam power was conveyed. It was nomore a part of 
the machine than a small india-rubber pipe attached to a 
gas pipe formed of a gas standard. They also claimed 
exemption in 4, because it included tools which 
ought not to be rated at all. In addition to the points 
pr ne by Mr. Simpson, the machine makers of Hunslet, 
submitted that their position was not analogous to that of 
the Bishopwearmouth shipbuilder. In that case the jud 

were guided by the fact that the appellants admitted that 


the machinery rated was permanently fixed to the free- 
hold, while in the valuation at Hunslet had been included 
loose machinery and plant temporarily fixed, and not 
incorporated with the permanent Duildings 

So strong is the feeling against the new system of rating, 
that at a further meeting of the Assessment Committee, 
one member—Mr. Pearson—moved: “That this Com- 
mittee does not feel inclined to test the principle of ratin, 
machinery, and that Messrs. Hedley and Son be instru 
to prepare a valuation on the principle of £4 per horse- 

wer.” This practically meant a return to the old system, 

r. Pearson remarking that the new principle was not 
followed in ninety-nine cases out of a hundred. Mr. 
Hedley insisted that the valuation had been made in 
accordance with the law on the subject. When custom 
was at variance with the law, custom had to give way. 
He differed from Mr. Pearson as to the number of unions 
which had adopted the system. Movable machinery was 
rated in Durham, Northumberland, Glamorganshire, and 
other counties in England and Wales. The principle of 
simply assessing the horse-power was unjust to the small 
manufacturers, who had to use larger engines than were 
absolutely n for the amount of their business. To 
do this would be monstrously unfair, while to adopt any 
other course than that to which Laing’s case pointed would 
be illegal. Mr. Hedley was pressed to mention a single 
instance where looms were rated; but he could not men- 
tion at the moment a union where this was the case, 
remarking that he was not acquainted with the sara 
of valuation followed in Lancashire. His firm, however, 
were about to make a valuation for the West Derby Union, 
and it was their intention in that case to press the adoption 
of the new principle. It was pointed out that there was at 
present £8000 worth of mill property empty in the district, 
and the question was asked, who would be likely to occupy it 
if the rates were increased? Mr. Pearson read a law 
report in which it was stated that in Lancashire machinery 
was always treated as chattels, which might be removed 
from the premises. In connection with the case he 
referred to, ten valuers were examined at the trial, eachone 
of whom stated it was the custom to rate movable 
machinery. He added that when the Hunslet Assess- 
ment Committee engaged Messrs. Hedley and Son to make 
a new valuation, they had not the slightest idea that a 
new principle would be introduced. Members of old 
committees had informed him that if it had been known 
such a course would have been followed, Messrs. Hedley 
would not have been employed. The upshot of it all was 
that a vote was taken, when it was resolved by five to four 
to return to the old system of rating, z.e., £4 per horse- 

wer. 

It is evident, however, that the engineers and manufac- 
turers of the kingdom have not heard the cost of this new 
system of rating. Thanks to the courageous and intelli- 

nt resistance of the Hunslet firms, the experiment has 

n repulsed there; but it is certain to be tried else- 
where, and theattempt, whenever made, should bestubbornly 
resisted in the general interest. It is understood that 
action is being taken by the manufacturers in Northum- 
berland and Durham to test the legality of assessing ma- 
chinery. It is almost a pity that the Hunslet Assessment 
Committee have “harked back” so readily, as a test case 
would then have been taken, and the whole rating system 
might have been settled. One point is pretty clear: The 
manner in which valuers are paid is open to the objection 
that it does not encourage a minimum valuation. On 
inquiry at the Union Offices, Hunslet, we were informed 
that the arrangement with Messrs. Hedley and Son is that 
they shall be remunerated by commission on the rateable 
value as settled. Of course there is nothing unusual in 
this arrangement, and we are not assuming for one moment 
that this consideration would weigh with gentlemen of 
the high professional standing of the Sunderland firm; we 
simply state the fact that the principle of payment by 
commission is open to the objection that it gives the 
valuers, whoever they may be, a direct interest in a high 
valuation. Messrs. Hedley and Son have taken the clear 
— throughout that they are following the strictly 
egal course in rating machinery; and to all inquiries of 
the Hunslet firms or their solicitors they have been candid 
and straightforward in every respect. 

While at the Union Offices we had the curiosity to 
examine the list of members of the Hunslet Board of 
Guardians. Their occupations are as follow :—File cutter, 
confectioner, licensed victualler, innkeeper, r, milk 
dealer, brick manufacturer, four farmers, felt manufac- 
turer, pawnbroker, timber merchant, quarry master, 
colliery manager, flax spinner, auctioneer and valuer, 
“gentleman,” and two J.P.’s—ex officio. The Assessment 
Committee itself consists of a confectioner, colliery agent, 
timber merchant, two farmers, a file cutter, felt manu- 
facturer, innkeeper, and brick manufacturer, with the 
two J.P.’s—who reside at Oulton Hall. Not one of the 
engineers or machine-makers, or any of the | manu- 
facturers of Hunslet who bear the great bulk of the 
rates, is onthe Board. Hunslet itself is divided into three 
wards, and is represented on the Board by the file-cutter, 
confectioner, licensed victualler, innkeeper, grocer, mi'k 
dealer, brick manufacturer, farmer, felt manufacturer, and 
pawnbroker—all most estimable and worthy persons in their 
own calling, no doubt, but the Board would surely be none 
the worse of a sprinkling of the manufacturers, 
on whose shoulders fall the weight of the union taxation. 
The chairman is Mr. Hargreaves, the colliery agent, and 
the vice-chairman is Mr. Pearson, who is president of the 
Trades’ Council. The elections are fought on political 
lines, the “colour” of the candidate being considered of 
more consequence than the status he has in the union, or 
his capacity for office. If the large employers of labour 
desire to check these attacks on capital—-which must in- 


evitably injure labour—they should put themselves to the 
trouble of mingling in the elections, and thus correct the 
error at the fountain-head. Men in business do not care to 
worry about local offices ; yet there is no way of protecting 
themselves, except by taking pains to be in a position to 
prevent their interests being imperilled. By the skin of 
their teeth, as it were—by a majority of one, thanks mainly 


to the sensible course taken by Mr. Pearson, after the 
employers had made it clear they meant to fight—the 
rating of machinery is, for the time, abandoned ; but what 
assurance is there that the attempt may not be renewed at: 
“some more convenient season”—say when another 
“boom” moves the stagnant waters of business in the 
leading industries of England ? 


DETERMINATION OF CARBON IN IRON AND 
STEEL WITH THE AID OF STEAD’S CHROMO- 
METER. 

Tue difficulties hitherto met with in determining accurately 

small quantities of carbon may be removed, according to 

Stead, by a method employed by him, and which rests on the 

solubility of the coloured substance formed by the action of 

dilute nitric acid on iron or steel in potash or soda solution, as 

well as in the circumstance that the alkaline solution possessos a 

two and a-half times deeper colour than the acid liquid. 

To conduct the proposed operation we require a normal nitric 
acid solution of specific gravity 1‘20, and a normal soda solution 
of specific gravity 127, and we proceed as follows:—1 gramme 
of iron or of steel, as the case may be, is placed in a beaker of 
about 200 ccm. contents, and covered with a watch-glass with 
12cem. of the normal nitric acid, and is to be heated to about 
90-100 deg. C., whereby the solution takes place in about the 
space of ten minutes. In the same way normal iron of known 
percentage of carbon is to be treated, and then to each experi- 
ment 30 ccm. of hot water and 13 ccm. of soda solution is to be 
added. After a good shaking each is to be diluted to 60 ccm., 
filtered through a dry filter, and a portion of each to be compared 
with the others by pouring it into a tube of glass, so that each 
quantity, when looked down into from above, has the same hue. 
If, for example, in one tube there are 50 mm. of the normai 
solution—of a steel of known composition—and the steel to be 
examined contains just half as much carbon, it will be necessary 
to employ 100 mm. of that solution to produce the same amount 
of colour ; the carbon constituent, in fact, acts in inverse quantity 
in the solutions which are to be compared. 

As regards the influence of the duration of the treatment with 
sulphuric acid, it has been found by experiment that the colour 
is not materially affected when the digestion is a prolonged one; 
it is, however, convenient and advisable, even when the solution 
takes place rapidly, to continue the treatment for ten minutes, 
for the action on the coloured substance, at first formed, is not 
entirely completed under that time. 

In order to test the influence exerted by the amount of nitric 
acid employed, five experiments were made, in which 12, 15, 18, 
21, and 25 ccm. of acid were respectively employed, and it was 
found that while 6 ccm. of excess of acid does not materially 
affect the result, a larger excess decidedly reduces the colour. 

In order to test the influence of a greater or less excess of the | 
soda solution, four specimens of a soft steel were dissolved in the. 
usual way, and to them were respectively added 13, 15, 18, and 
21 ccm. of soda solution, whereby it was found, as has already 
been stated, that 13 ccm. is sufficient to dissolve the colouring 
matter; by employing a less amount some of it is thrown down 
with the iron sesquioxide. 

As by the acid method small quantities of hydrochloric acid 
materially affect the result and the test is of no value, being 
untrustworthy, it appeared important to test the effect as 
regards the alkaline method. Four experiments with a specimen 
of steel showed that the presence of chloride exerts no influence ; 
nitric acid, on the other hand, even in small quantities, checks 
the formation of the colouring substance which is due entirely 
to it. 

If a steel containing much carbon be heated to a red heat 
and then quenched in water, the steel so treated gives, by the 
coloration test, a weaker colour than it would have done before 
being hardened. If the amount of carbon is low, the difference 
is relatively less, as the following results show. A number of 
specimens of iron and steel were heated to a red heat and 
cooled. The examination before and after this treatment gave 
the following results :— 


Percent 
»» hardened in cold water.. .. 0°158 } Difference 0°010 
Stafford 
uare m oe 4 
o-o71 f Difference 0-006 
Although iron and soft steel are seldom hardened before 


come to be analysed, it is satisfactory to know that even in bes 
a case the analysis is not useless. From repeated experiments 
with the new method it has been found that certain steel gives 
a much yellower coloration than others do, and that this arises 
from the existence of two different coloured bodies, which can 
be separated, and. may be prepared in an almost pure condition. 
One is bright yellow, like potassium chromate; the other is of a 
dark brown-red. In certain steels the one is in excess, in others 
the other. It is to be 
hoped that further inves- 
tigation may throw light 
on the constitution of 
soft and hard steels. 

As regards the compa- 
rison of the coloured 


Either we 


when the acid method 
was in use, by — 
the dark-coloured liqui 

till the same intensity of 
colour is shown in a unit 
of space; the diluted 
volume is then to be 
noted, and the amount 
of carbon read off in 
tenths of a per cent. for a 
cubic centimetre. In the 
alkaline method, however, 


com) the intensity of 
aaa the undiluted 
solution by measuring 
the of two co- 
lumns. For this purpose 
the apparatus shown in 
figure is adapted. It consists of two parallel tubes, a and 6, of any 
desired diameter, one of which, a, is narrowed 23 cm. from the 
upper end, and is open both at top and bottom. The lower end 
goes through a cork of caoutchouc to the bottom of the bottle c, 


| 


it is better to use the - 


3 

| 

| 
| liquids, two methods may 32 
be employed. 
i) act, as we did before fs 
& | 
| 
( | second method as above 
described, and _directl; 
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of about 120ccm. capacity, which contains the normal solution. 
A second tube d of narrow diameter communicates through the 
stopper valve with the flask with the air-ball e. Close over the 
narrowed part of the first tube a there is a small glazed porce- 
lain cylinder, as well as at the closed lower end of the second 
tube, about 23 cm in length, so that by being placed parallely 
the distance of the upper open end of the surface of the porce- 
lain cylinder is equally great. The normal tube is graduated 
from 0°01— 0:15, and when used a little mirror is brought at 
an angle of 45 deg. abovesthe open end of the tubes. 

To carry out a comparison we bring the solution to be tested 
into the second tube 6 up toa given mark, and then pump up, 
by squeezing the ball, the normal solution into first tube @ so far 
that the coloration of the two tubes appears equal in the mirror, 
and then we read off the height of the normal solution, which 
gives the amount of carbon in the iron or steel under investiga- 
tion in per cents. 
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PRESIDENTS ADDRESS. 
(Concluded from page 117.) 

In history it is found that those nations most active and success- 
in war turn with greatest ardour to the pursuits of peace; and 
after the great European struggle which terminated with the exile 
of the first Napoleon, England, released from her absorbing care 
in those great events, d a devel t of her trade and 
resources which soon left her withoutarival. The times were most 
auspicious. A young Queen sat on the throne of these kingdoms, 
whom Heaven in its goodness still preserves to reign over our 
favoured land; and with her Consort, a man of sound common 
sense, and a deep student of political economy, her Majesty 
devoted untiring attention toeverything that could encourage the 
development of all the resources of her wide dominions. To 
second such enlightened views prevailing in the highest 
marters, there was a people whose aggressive instincts had been 
iverted from the prosecution of a tremendous war to the 
pursuits of peace. Free from national anxieties, while honoured 
and respected throughout the world, it became a matter for no 
astonishment that trade of every kind increased with surprising 
rapidity, and the prosperity of our nation seemed to attain the 
zenith of its most ambitious hopes. The researches of scientific 
inquirers were abundahtly rewarded by nature unfolding her 
choicest secrets to their ardent gaze. Literature and art also 
flourished in the wake of successful trade, and it seemed as if an 
era of peace and prosperity was dawning on the world. No proof 
is now necessary that a very different condition of things prevails 
at the present time; for, instead of peace, we hear more of war; 
and instead of som te all the music of the land is in the 
minor key. ere is disquiet abroad and discontent at 
home; and even our real riches and prosperity are made 
a cause of croaking and despondency by weak unmanly spirits 
among us, men immeasurably inferior to those who laid the 
foundations and reared the fabric of our country’s greatness. 
Following the example and profiting by the experience of 
England, other nations endeavoured, successfully, to enlarge 
the boundaries of their trade; not, however, in the fearless 
open-handed way in which England did not disdain to exhibit 
even her processes of manufacture, in the Great Exhibition of 
1851, but in a mean and timid exclusiveness, characteristic of 
conscious weakness—afraid to let manufactures stand on their 
own merits with those of other countries, and taxing their 
own countrymen to prop up a system which could not stand 
without such adventitious aid. In Germany, along with prohibi- 
tive tariffs, a somewhat different course was adopted, even when 
that great empire was divided into many small principalities, in 
uneasy antagonism among themselves. These Governments de- 
vised and carried out very thorough systems of education, and sent 
their journeyman apprentices to extend their travels beyond the 
confines of their own country. These young men came in great 
numbers to England, and being subsidised by their own Govern- 
ments, they were able to work for less wages than our own people 
required, and being also docile and intelligent, they readily secured 
positions which gave therm a thorough insight into the methods by 
which our trade was carried on. This experience enabled them, on 
returning home, or setting up on their own account, to reap great 
advantages from their English apprenticeship. Their education 
also gave them a better start than English youths of corresponding 
age; and the practical outcome of the competition we have had 
to meet from other countries has been to draw particular atten- 
tion to the education of those who are to be engaged in trades 
in our own country, and compelling us to neglect no longer the 
warning voices of those who foresaw and endeavoured to sup- 
py a better system of technical education many years ago. 
deed, so great has been the reaction that many timid people 
nowadays are inconsiderately rushing to the somewhat absurd 
conclusion that all our former plans by which England became 
80 prosperous must have been wrong, and all we can do now 
is to admire and slavishly imitate a system which answers well 
enough in Germany, but is not necessarily adapted to a people 
like our own, of very different temperament. Rather ought we 
to choose good points out of the Continental systems, and engraft 
them upon the well-proved standard which educated our fore- 
fathers so wisely and so well. We should also remember the born 


the intervals between their school hours,” and the evidence of 
neighbouring manufacturers gave encouragement to the system of 
education, as they stated with considerable acumen, that if a know- 
ledge of the combinations of machinery were taught in those dis- 
tricts, a very important lesson would be taken towards raising the 
moral and intellectual character of our artisans. Many different 
trades were practised at the college, and again and again did her 
Majesty’s inspectors testify that the knowledge gained in these 
workshops was more valuable than any other, and that—in 1850— | 
they knew of no other place where such instruction could be gained. 
In 1851 the tendency of the school towards the teaching of 
mechanical engineering became more pronounced; Mr. E. A. 
Davidson, the first science teacher educated by the Department of 


selves are changed into an invisible harmless gas. In blast fur. 
naces this singular adjustment in the affinity ofc carbon for oxygen 
at different temperatures is made to play an important part, hoes 
metallic oxides which are the chief ores of iron are reduced by the 
superior attraction which carbon possesses for oxygen at high 
temperatures; and if the pure metal so extracted be again 
exposed to atmospheric influences, we witness the curious pheno. 
menon of its recombination with oxygen at ordinary tempera. 
tures, while carbon would remain for ever unchanging at its side 
This variation at different temperatures of the affinities for 
oxygen by carbon and iron amounts to a complete reversal of an 
ascertained law. A philosopher residing in a planet where high 
temperatures were unknown, might most justly assert that oxygen 


Science and Art, had taken charge of the instruction in g trical 
drawing and orthographic projection, not only in Chester, but in 
the great works of the Seales and North-Western Railway Com- 
pany at Crewe. The workshops and laboratory were enlarged, and 
chemistry, under the care of Professor Crookes—now F.R.S.— 
with other sciences, received their due share of attention. In 1862 
a demand for engineers in India had arisen, and certificates of 
residence at the College, Chester, were ‘‘accepted by the Secretary 
of State for India from candidates for appointments, as if they had 
passed an equal time under a civil, mechanical, mining, or telegraph 
engineer,” and large numbers of engineers now scattered over many 
lands received their education there. When its founder retired in 
1869, after the arduous labours of thirty years, this, the first engi- 
neering school in England, ceased to exist; and the only memento 
of his work now to be seen at Chester is an admirable marble 
medallion, which has been erected last year in the college chapel 
by numbers of his former engineering pupils. The novel and 
unique educational system thus carried on at Chester caused 
the school to be visited by numerous Englishmen and foreigners 
interested in the subject. It thus served as a pattern and 
encouragement for others, and things have now reached such a 
pass, that now there is hardly.a school for boys or girls of the 
smallest pretensions that does not teach science of some sort. 
Numerous schools now exist in London and the provinces, where 
admirable instruction is given in the principles and practice of engi- 
neering, both civil and mew ero 4 At King’s College in the 
Strand, University College in Gower-street, at the Crystal Palace, 
and in the Technical Schools in the City of London, there are 
classes devoted to these subjects ; while in the provinces at Owens 
College, Manchester, the Hartley Institute, Southampton, and the 
Corporation College at Nottingham, and other places, technical 
education is carried out: so that the younger generation of 
Englishmen cannot fall short of those advantages which may pos- 
sibly have been one of the reasons that have enabled foreigners torun 
them soclose. For an exclusively engineering education the chief 
place must beassigned to the College at Cooper’s Hill, now opened for 
theeducation ofall engineers, not specially of those destined for India. 
With schools so numerous and so good, some might be disposed to 
think that the older system of apprenticeship to engineers has 
become unnecessary, but no error could be more damaging to its 
victim; for do what you will, a school can never supply the experi- 
ence necessary for practical life. Where, indeed, is such experi- 
ence to come from? Not from the pupils or students, for they are 
often ignorant of the art of learning. Neither are books fit 
instructors of the many-sided requirements of ordinary life; and, 
however clever the professors, it is physically impossible for one 
among many to teach them as much as they will learn when they 
occupy @ corresponding position scattered and isolated among others. 
The conclusion we are forced to come to is that no final training 
can ever be so good as carrying out works under the guidance of an 
engineer engaged in the ordinary affairs of his profession. A school 
is a world in miniature, and as far as a child resembles a man, the 
comparison is just; but it must not be carried further, and the best 
that any school can do is thoroughly to ground its pupils in general 
principles, and give them an insight into the best methods of their 
application. An engineer has to administer the perfect laws of 
nature, and although these are described in text books as un- 
changing and unchangeable, yet so hard and fast a condition of 
things is very far removed from what actually prevails. All these 
laws are subject to modification by external influences, and no 
mathematician can calculate, nor can any array of figures convey 
to the mind, their infinite variety. If, for example, we take a law 
so definite and absolute in its dominion as the attraction of gravity, 
a law which affects the limitless boundaries of eternal space, 

ually with the irresistible attraction, no microscope reveals, 
which holds together what we call the atoms of solids, we soon 
find that there are other laws equally universal, which may over- 
ride the attractions of gravity. Centrifugal force, heat, and 
chemical affinity alike limit its extent, and a clear insight into all 
natural laws reveals how easy it is for us to regulate material 
things exactly as our varying needs require, without in the least 
denying their potency or curtailing their universal sway. The 
architect and civil engineer need only consider the statical proper- 
ties of immovable bodies, while the studies of a mechanical engi- 
neer must include the whole range of their dynamical relationships. 
These greatly modify his methods and practice, and may indeed be 
regarded as placing him ona higher standing from a scientific point 
of view. Then, again, intruding into the domain of matter and 
motion, chemistry enters more largely than formerly into the 
education of an engineer, and there is no other science to which he 
is more deeply indebted. 

If we consider the few elementary substances with which an 
engineer has to deal, they are found beyond all other endowed 
with the most unexpected and even contradictory qualities. These 


instinct for engineering pursuits which prevails gst the 
English race, more than among any other on the globe; 
and take care to cultivate the originality, and guide the 
inventive genius of our people rather than adopt a hard, unyield- 
ing, semi-military educational system, destructive of both. The 
northern parts of England have for many generations been 
the chief seats of its manufacturing industries, and Lanca- 
shire is the county most keenly alive to the interests of 
trade; and in native talent probably the most intelligent of 
all. It has been well said that ‘where Lancashire leads 
to-day, England follows to-morrow,’ and in the matter of 
education this particular county has been in nowise behindhand. 
The rapid progress in prosperity which marked the first period of 
the Victorian age from 1837 to 1851 affected Lancashire first of all, 
and led to the expression of a very general wish for a better system 
of education. The then leaders of society in that aristocratic 
county admirably fulfilled their duty ; and following the old tra- 
ditions that the Church has always been the great educator of the 
people, an imposing meeting was organised and held at Chester, 
under the presidency of the bishop of that great diocese, which 
then included Lancashire in its boundaries. This meeting took 
place on the 25th January, 1839. It included the leading men of 
Cheshire and Lancashire, and its main object was most clearly set 
forth in a speech made by the late Earl of Derby, then Lord 
Stanley. He said that ‘between the higher and the lower classes 
there is a great gap to be filled up. There is a demand for an 
improving scientific education among the middle classes according to 
the march of science.” In consequence of this meeting, and following 
upon such important statements from one of the first classical 
scholars of his day, a deep interest was aroused in the two counties, 
and subscriptions flowed in abundantly to provide the means for 
a@ comprehensive scheme of education. The work was com- 
menced at once, and my late father, the Rev. Arthur Rigg, was 
appointed to arrange and carry out its details. The college at 
Chester was opened in the year 1842, and my father received its 
keys from the hands of the present Prime Minister, who in his 
green old age remains the last survivor of that band of eminent 
men who gave the great impetus to practical education more than: 
forty years ago. The schools were continued and gradually 
developed “‘ with such an amount of useful and practical know- 
ledge as may qualify the boys in an eminent degree for agricultural 
and commercial employments.” In 1843 the diocesan report states 
that “‘many articles of furniture had been made by the boys in 


1 ts are four in number—oxygen, hydrogen, carbon, and iron ; 
and without trespassing into pure chemistry, or wearying your 
patience with what is after all an adjunct of engineering, | think 
we may briefly consider what are some aspects of those substances 
so important to an engineer, and what some of their peculiarities. 
Oxygen, the main support of life, while also the cause of its decay 
and ultimate destruction, combines with every other substance, 
and may be called the haven of rest, or indeed the ‘* Nirvana” of 
all material things. The comparatively small amount free in our 
atmosphere, is the residue from those imposing conflagrations which 
ushered in the present order of things, together with hat has been 
rescued from its combinations by the strangely mysterious power of 
sunlight. With nitrogen, itself the most inert of gases, and oddly 
enough the essential ingredient of explosive compounds, oxygen forms 
the most corrosive of acids, while in combination with hydrogen it is 
the purest and most useful substance we know. In its higher 
allotropic form of ozone, chemistry itself seems defeated in assign- 
ing limits to its protean character. In water we have a marvellous 
and most unlooked-for development of powers and qualities of 
which not a trace can be found in either of the gases of which it is 
composed. A liquid unique amongst all others, possessing the 
highest known specific heat, and familiar to us in three conditions, 
it becomes the most convenient means for transmitting heat and 
utilising the chemical energies taken from the atmosphere countless 
ages ago by the sun, and locked up for our present use in the most 

rfect of ‘‘storage batteries.” If we notice in passing the com- 
inations of hydrogen and carbon, it is only to remark how the 
engineer who is concerned with gasworks must devote great care 
and attention to their study, and how of late years his colleague 
the chemist has positively made the bye-products of "geri. a 
source of greater profit than the hydro-carbons with which our 
streets and dwellingsare illuminated at night. Carbon is perhaps, 
without any exception whatever, the most wonderful substance of 
which we possess any knowledge. At once the most permanent of 
all things, and the one which unchanged endures the most intense 
heat we can produce—that of the electric are—this substance com- 
bines so easily with oxygen as to be readily burnt in our fires, and 
thus to it we owe most of what renders life supportable. And yet 
its affinities are so admirably adjusted, that during the combina- 
tion of a hydro-carbon with oxygen, as may be readily seen in an 
ordinary candle flame, the hydrogen is first consumed, and raises 


the carbon to such a temperature that its solid unchanged particles 


I la ee affinity for iron than for carbon ; whereas an 
inhabitant of the sun might on equally good grounds come to 
exactly the opposite conclusion, Thus this law, like many others 
is governed by the conditions under which it is exercised, and it 
forms one of many illustrations how easy it is to bend the inflexible 
laws of nature to suit our endlessly varying requirements, 
Familiar qualities of all substances gradually disappear as they 
change from a solid to a gaseous condition. The hardness and 
brittleness of cast iron finds no place in its liquid state, nor can 
the properties of any liquid be traced in its gas. Thus we only 
know the properties of bodies such as are dialaped in the narrow 
compass of temperatures which we can observe, and cannot tell 
anything of their mutual relations under different conditions of 
temperature, density, and of perhaps unexpected allotropic changes 
in their nature. Carbon possesses a greater number of separate 
compounds than any other element, and even these compounds 
sometimes behave as elementary substances, and combine amongst 
themselves. The conditions of mere mixture, and as carbide of 
iron, under which this element changes that metal into steel and 
cast iron, endowing it with new peculiarities, are at the present 
time the subject of an elaborate investigation by some of our 
leading metallurgical chemists, and the final result of their labours 
will be awaited with deep interest by engineers. Iron is the most 
important element with which engineers have to do; indeed, it 
may be said that they could not exist without it. This metal is 
more plentifully distributed than any other; easily reduced from 
ores, and possessing very different qualifications according to the 
proportions of carbon or other ceatole with which it is combined. 
In common with platinum, wrought iron has the rare quality of 
welding, by which its atoms at a white heat seem to be removed 
sufficiently far apart as to be within the sphere of attraction of 
another bar similarly heated and driven into close mechanical con- 
tact. But itis not alone in these qualities that iron is so remark- 
able a metal. Its peculiarly electrical and magnetic properties 
have within the last few years rather distracted attention from its 
other natural gifts. The investigations to which iron has rendered 
such signal service have tended more than anything else to place 
this youngest born of sciences in the position which now it occupies. 
Although the effect of an electrical current in producing mag- 
netism was first discovered by the late Professor Faraday in the 
year 1831, it was not until the F eon 1834 that this distinguished 
philosopher invented and showed at the Royal Institution an early 
form of dynamo-electrical machine ; and, after resting for many 
years, and being the subject of many experiments, this machine 
has been taken up by aclass of men of very ditferent character to 
its original inventor, and it is only quite recently that engineers 
have had anything to do with it. Not like the older sciences, a 
slow growth of centuries, nor like engineering, the work of an 
entire generation, this — infant of days seems to have 
sprung into existence all at once, and everybody is expected to 
accept as proved the crude theories and unfounded assumptions of 
those who claim to be the sole depositories of the secrets of a new 
science. To the general public, ignorant of a new and uncouth 
lature, and di rted by an array of mathematical 
symbols, which, if they knew the truth, not unfrequently resemble 
sheep walks on a barren moor, that start from nothing and lead 
nobody knows where, some of the electrical companies have 
made too hopeful promises, and financial disaster has proved an 
inevitable result. Indeed, we may see that the elementary prin- 
ciples of mechanical engineering have been entirely unknown by 
them, and that many thousands of pounds have Bon wasted in 
the construction of ill-designed machines which were little else 
than dangerous experiments for ascertaining the simple laws of 
centrifugal force, or the correct proportions of pulleys and bearings 
for transmission of power at hhig speeds. We used also con- 
tinually to hear of irregular driving and engines breaking 
down; and though these evils might arise through mistaken 
cheapness, or not knowing the actual power transmitted in 
driving dynamo-electrical machines, yet, as the indicator was 
invented by Watt, and is now in universal use, such ignorance 
is wholly inexcusable, and no engineer could make such a mis- 
take. All these proceedings form a good illustration of the 
need for some standard of qualification which shall enable 
the public to place confidence in a man’s claim to rank as ar 
engineer; and there is, unfortunately, no such security of any 
kind in this country. Besides, many people possessing the merest 
smattering of engineering, who would resent the suggestion that 
their own simple arrangements might be improved, will yet 
consider themselves ——— competent to design or arrange a 
complicated mechanical combination, or discuss details which can 
only be mastered by much study and experience. In a new depar- 
ture like modern electrical science it was only natural that experi- 
ments were necessary, and failures to be anticipated, and it is not 
to such that we allude; but that it should be implied that every 
educated engineer does not know the proper proportions of pulleys 
and belts to transmit a given power, nor how to construct an engine 
that shall not break down, is to place a most unmerited slur upon 
the profession. In the construction of their machinery the electri- 
cians have by this time blundered into more reasonable proportions ; 
but they cannot be surprised that their want of knowledge in these 
matters, so generally known, should hardly form their best creden- 
tials for making statements upon the details of a science the most 
mysterious and extraordinary ever brought under the dominion of 
man. The practical details of electrical work are quite distinct 
from the true engineering involved in construction of engines and 
machinery, and in it electricians may fairly claim a position of 
their own; and it is only in continuation of previous remarks upon 
the unique properties of iron that I would venture to make a short 
excursion into their special province. Whether neutralised elec- 
tricity or magnetism exists in all substances or not remains still 
to be proved; but certain it is that the earth and sun, and probably 
all the other planets, are powerfully magnetic, each as a whole. It 
is principally through the properties of iron that we are able to 
bring magnetism to practical use; and if we study Professor 
Hughes’ most interesting experiments on the polarisation of its 
molecules under the influence.of electrical currents, we see how, 
as by the action of wind on a field of corn, the magnetic pole of 
each molecule is turned in the same direction, and a maximum 
effect is reached. When, with pure iron, the exciting cause is with- 
drawn, the molecules again neutralise each other, and no external 
magnetism is perceived. But the addition of carbon, as in cast 
iron or steel, necessitates increased electrical force to rotate the 
molecules, and at the same time prevent their ready return. It is 
this property of carbon which gives us permanent magnets, and 
although the outlines of this theory are not new, yet Professor _ 
Hughes’ experiments promise to throw more light upon the subject 
of magnetism, and collaterally upon the internal constitution of 
matter, and we may await their development with increasing 
interest. If magnetism is thus shown to be the polarisation of 
molecules of iron, what can electricity be, with which it is so 
intimately associated? It is an influence subject to none of 
the laws of matter, and has been ascribed to that mysterious ether 
which enters into the innermost recesses of all material things, 
like light through pa tape glass, and at the same time seems 
only bounded by the confines of infinity. This appears to be the 


vehicle by which the light of stars is transmitted to our eyes, and 


illuminate the feeble glow of the hydrogen flames before they them- 


may be the medium through which gravity acts, though not sub- 
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i its sway. It is an influence for the appreciation of which 
— poe A be required beyond the five we now possess; 
for its presence cannot be detected by most refined analysis. Like 
ozone, which hints at a fourth condition of matter, this mysterious 
essence limits no bounds to the potentialities of a scientific imagina- 
tion. Indeed, may itself not be the subject of a neutralised state 
of quiescence like iron; or may there possibly be a polarisation of 
its own inner nature which we call electricity? None can dispute 
its mysterious character, or chain its awful potency. It knows no 
limits of infinity at either end of the scale in magnitude or minute- 
ness, and seems as intangeable and unknown as the very nature of 
life itself. Such matters as these naturally give rise to the reflec- 
tion that if we are able to learn so little of the nature of the 
materials in daily use, while they are ready to answer judiciously 
directed experimental inquiry—if we cannot ascertain more than 
the existence of an ether which pervades and seems to govern all 
things—how can science be reproached for its failures and for its 
superficial knowledge? Rather should we feel grateful to its 
exponents for their courageous attempts to pierce the surrounding 
gloom, and forgive their pardonable dogmatism in favour of a new 
theory. If any new theory serves no other purpose than a 
temporary beacon to guide through the dark recesses of the un- 
known, and if such reasoning by analogy aids in searching out the 
unity of working of a single mind, it is no reproach to a theorist 
that the self-sufficient ‘‘ practical man” cannot climb with him to 
the top of Nebo, and see the promised land; nor that his theory 
may be shattered in the dust for another of wider scope and of 
more general application. Thus we know and slowly learn that 
knowledge itselt is not exempt from universal development, and is 
under the despotic sway of that inexorable law of nature, ‘the 
survival of the fittest.” 

It is time, and more than time, that this long address should 
come to an end, and I trust that it has not wearied your patience 
altogether. It has been my endeavour to show forth something of 
the many-sided aspects of modern mechanical engineering, of its 
all-embracing character and its exalted destiny. It is becoming a 
science of the very highest rank in intrinsic worth as in practical 
utility, and one that is deserving of the most attentive study. But 
most of all I would protest against the too common idea that 
abundance of knowledge is the only thing to teach or learn. The 
reading of many books is only to store the mind with a mis- 
cellaneous collection, without order or classification. But it is the 
province of true wisdom to teach the right use of knowledge in the 
application of this store to the best advantage; and such wisdom 
is most to be desired, and worthiest of all things for our gain. 
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correspondents. } 


THE EFFICIENCY OF FANS, 

Srr,—In your last week’s issue your correspondent, G. M. Capell, 
mentioned my name in reference to my new patent 4ft. fan for 
mining ng oe on the passage of 35,000 cubic feet of air per 
minute at 285 revolutions. I have given no authority to make 

ublic such a statement. He also states he cannot make out the 
escription of my fan. I hold a letter in my possession, dated 
November 15th, 1883, and written by Mr. Capell, wherein he 
distinctly states that he really knows all about it. I will refresh 
his memory. He says, ‘‘That with his knowledge of fans he 
should at once have detected any encroachment on Mr. Aland’s 
tent.” He states also there must be a mistake, and which would 
so were the discharge according to his misrepresentations. He 
gives the division of the inlet air and discharge speed, w.g. 1lin. 
at 285 revolutions, and blade tip speed, roughly, 3400. Water 
gauge due to the speed is lin., not llin. He plays out his mis- 
py ees by blade tip speed, and asking about laws that a 
of fifteen years would understand, winds up by his considerable 
experience that it is a castle in the air. 
is letter is entirely hypothetical. I will put a few questions 
before him which will be in practice ; they will answerall his inquiries 
lintend. I would refer to my first interview with him in June last at 
Plaistow Sewerage Works, with one of his 3ft. fans side by side of 
one of my manufacture 4ft. The area of the Capell fan blades 
was one-third more than my fan; the width at periphery of the 
Capell fan was one-third its diameter, the width of mine was one- 
eighth its diameter. The Capell fan was fixed and tried first direct 
from the engine, and at 1250 revolutions per minute it absorbed 
14-horse power, and at no speed from 1250 down to 350 revolutions 
did it yg ye: to the w. gauge due to the theoretical table 
set down by Mr. Capell, and when he has tried ten thousand more 
tests with fans, and gets himself puzzled by them and depends 
upon hypothesis only, he will be as wise when he ends his days, as he 
is now. All the low speeds of the Capell fan up to 600 were as 
miserable a preg as Iever saw. The suction pipe was 18in. 
diameter and 1400ft. long, and at every ee of the fan, the inlet 
air speed was very much less than half the blade tip speed in feet per 
second. Do the performances of the double power Capell fan corre- 
spond with his theoretical table? It would scarcely suck from the 
ipes a piece of shaving,and it was turned aside for my single power 
an. In all my forty-five years’ practice with fans, I never saw a 
more miserable failure than the Capell fan as to efficiency. 

When my fan was started, Mr. Capell was curious enough to 
- down his air meter—which he had previously used for his own 
an—to test the air, when off flew every blade of his instrument, 
leaving only the vestige of a wreck behind. This frightened the 
rev. gentleman away, and I saw him there no more. Two other 
instruments were also destroyed in the same manner. 

My fan gave more than double the pressure of the Capell fan 
when running at the same blade-tip speed, and at every blade tip 

ed the air travelled nearly the same speed in feet per second. 
I would ask in what manner this corresponds with Mr. Capell’s 
inventive theoretical tables ? 

I then obtained the order for a 6ft. fan, and the 18in. pipes were 
taken up and replaced with 2ft. Gin. zinc pipes, consequently the 
area would be nearly 5ft. When the fan started, it carried through 
more air with l-horse power than the Capell 3ft. fan did with 
14-horse power. The highest speed the 6ft. fan was driven was 
550, and it collapsed the 2ft. Gin. zinc pipe three times in succes- 
sion, the last time 140ft. long. I believe the performance of this 
fan was the best on record. At every speed of this fan the air 

was beyond the blade tip speed, and it was tried by some 
of the most eminent engineers in London. The results of the fan 
ded their expectati . HENRY ALAND. 

46, Commercial-road, Lambeth, S.E. 


ESTIMATING WATER POWER. 
, S1r,—The following information ‘will probably be of service to 
‘Tu Quoque.” Iam repeatedly consulted as to the practicability 
of utilising the water flowing through existing pipes, and my in- 
variable advice is, ‘‘ measure the water at various pressures before 
doing anything.” 

The enclosed are the directions which I send when it is proposed 
to utilise the power of water flowing through existing pipes. It is 
very probable that, in the case named, sufficient power cannot be 
obtained without laying new pipes. For 200ft. fall, turbines of 
the Girard type are the most suitable. © CHARLES Louis HETT. 

Ancholme Foundry, Brigg, Jan. 30th. 


Testing the Power which can be obtained from Towns’ Water or 
Bored Wells. 

T have yy me ve had inquiries for turbines to utilise towns’ or 
other water flowing through existing pipes. The inquirer usually 
considers it sufficient to give the bg ray in the pipes when the 
water is at rest, and the quantity of water flowing when the valve 
is full open. These data are quite insufficient to enable a correct 
opinion te be formed as to what power can be obtained, or what 


size of turbine should be employed. The proper method is to fix 
an ordinary pressure gauge—or, better, one divided for water 
pressure—on the pipe between the valve and the main, as sketched 
above. The pressure when the valve is closed should be noted ; 
then open it, so as to reduce the pressure, say, 1 lb., and measure 
the quantity of water flowing. Enter these results opposite one 
another in appropriate columns, ruled for the purpose. e valve 


FIG.I 


should be further opened so as to reduce the pressure another 
pound, and the results entered as before. This process should be 
repeated until the valve is open to its fullest extent, and the 
pressure reduced to zero. 

The mode of measurement varies with the quantity of water, &c. 
Thus, in dealing with large volumes a weir is the most suitable 
arrangement for ascertaining the quantity at command. Fig. 1 
illustrates a very convenient apparatus for this purpose, and needs 
but little explanation. A is a wooden box, into which the water 
to be measured is conducted. B B are a series of transverse par- 
titions for regulating the flow of water, which, after entering the 
box as shown, flows through the holes in the first partition, and, 
following the direction of the arrows, is eventually reduced to a 
normal level, and admits of the necessary measurements being 
accurately taken. The box is provided with a rectangular notch 
at the end, the wood being chamfered off until a thin and even 
edge is obtained. The sharp edge must be on the inside of the 
box, and must not be bevelled or rounded off, otherwise the mea- 
surement will not be correct. C is a step which is fixed perfectly 
level with the bottom of the notch, and at least 3ft. away from it, 
on which to rest the measuring rule. When all is ready, and the 
water has been allowed to flow until a regular run is obtained, an 
ordinary rule may be placed on the step, and the distance of the 
surface of the water from the step will correspond with the height 
of the water flowing over the notch. The quantity of water flow- 
ing per minute will be found in the annexed table. A convenient 
size we measuring trough is 5ft. x 2ft. 6in. x 2ft., but this may be 
varied, 


Table for Rectangular Weirs, giving the Delivery in cubic feet per 
minute for each lin. of Width of Weir. . 


Inches 
weir. | | 
1; 0°40 , 0°41 | 0°56!) 0°65 | 0°74] 0°88] 1-67] 2-03 
2 1°14} 1°25} 1°36 | 1°47] 1°54} 1°72] 1°84] 1-90 
3 2°09 | 2°12 | 2°36] 2°60| 2°64| 2°78] 2°93] 3-06 
4 3°22 | 3°88; 38°58} 8°69] 8°85| 4°01} 4°17] 4°34 
5 4°51 | 4°68 | 4°85 | 5°02] 5°20| 5°38} 5°56] 5°74 
6 5°92 | 6°10 | 6°30 | 6°49 | 6°68} 6°87] 7-07] 7°25 
7 7°46 | 7°67) 7°87 | 8-07] 8°28] 8°49] 8-70] 8-91 
8 9°12 | 9°33 | 9°55 | 9-77 | 9°99 | 10°21 | 10°43 | 10-66 
9 10°88 | 11°11 | 11°34 | 11°57 | 11°80 | 12°04 | 12°27 | 12°51 
10 12°75 | 18°15 | 13°23 | 13°47 | 13°72 | 13-96 | 14°21 | 14-46 
11s, : 14°71 | 14°96 | 15°21 | 15°46 | 15°72 | 15°98 | 16°24 | 16°49 
12 |: 16°76 | 17-02 | 17-28 | 17°55 | 17°82 | 18-08 | 18°35 | 18-62 
13 18°89 | 19°17 | 19°44 | 19°72 | 20°00 | 20°77 | 20°56 | 20°83 
14 | 21°12 | 21°40 | 21°68 | 21°97 | 22-26 | 22°55 | 22°84 | 23°18 
15 | 28°42 | 23°71 | 24°01 | 24°30 | 24°60 | 24°90 | 25°29 | 25°50 
16 25°80 | 26°10 | 26°41 | 26°71 | 27°02 | 27°32 | 27°63 | 27°94 
17 28°26 | 28°57 | 28°88 | 29°19 | 29°57 | 29°83 | 30-14 | 30°45 
18 | 80°78 | 81°11 | 31°43 | 81°75 | 32°07 | 32°40 32°73 | 33°50 


If the amount of the water to be dealt with is more manageable, 
a tank of known capacity may be employed. A convenient size is 
4ft. x 2hft., giving a capacity of 10 cubic feet per foot of depth. 

For still smaller quantities of water, where the expense of a 
special measuring tank may be avoided, any tub or cistern may be 
used, the modus operandi being as follows :—An outlet hole must 
be cut near the bottom, and 
stopped with a plug put in from 
the inside. A gauge may be 
made from a lath, say 2}in. x 
din. To divide it, first let suf- 
cient water into the tub to flow 
out of the waste-hole, and when 
as much has run out as low as 
it will, hold the end of the lath 
level with the top of the water 
in the tank, and mark a zero at 
the level of the edge of the tub. 
Knock the waste-plug in from 
eas the inside. Now measure in 

five gallons, and make a mark 

on the gauge at the level of the top of the tub, and figure it 
5. Repeat this until the tub is nearly full, taking care to place 
the gauge against the same part of the tubevery time. The water 
may now be drawn off by knocking out the plug, and the experi- 
ment completed. 

The following copy of actual tests shows the most convenient 
form of entering :— 


Quantity 
Pressure on gauge. flowing 
per minute. 
53 Ib, reduced by opening tap to 40 lb... 3°6 gallons 
8°0 


These results proved the impossibility of driving an amateur’s lathe 
by a turbine with the only available supply of water, and thus 
saved any useless expense, and consequent annoyance. The latter 
result is one which has attended the fixing of many water motors 
of different makes, without any preliminary experiments. The 
machine has in almost every case been blamed, when the water 
power was really inadequate. 


Srr,—In reference to the letters of ‘‘ Tu Quoque,” “ T. M.,” and 
“J. G.,” regarding water power, I would beg to make a few obser- 
vations thereupon. There is not sufficient importance attached to 
the question of the friction of water flowing through the pipe, but 
I would observe that a velocity of 3ft. per second, as mentioned by 
your correspondent ‘‘ T, M.,” is parlour safe, and allows for fric- 
tion in cases where the pipe is large pom | of moderate length—not 
much exceeding the fall; indeed, I know of a large number of 
turbines at work, besides what I have myself manufactured, in 
which the diameter of the pipes was arranged to allow the full 
quantity of water to flow through them at a velocity of 3°8ft. per 
second. The continental turbine manufacturers calculate the size 
of their pipes for a velocity of 3ft. 3gin—1 metre—per second. 
In the case of “Tu Quoque,” however, the friction in a 3in. pipe 
is very great even at a velocity of 3ft., as according to the well 
known and much used formule of Weisbach, the head to overcome 
the friction of 9 cubic feet per minute of water passing through a 
3in. pipe at the above-named velocity of 3ft. per second is 1°35 
per 100ft., and repeating this fifty-three times to give the total for 
the mile, amounts to 71°55ft.—to say nothing of the extra length 
required for the undulations of the ground. Deducting this from 
the fall of 200ft. leaves a net fall of 128°45ft., therefore, 9 cubic 


a second reservoir on the last altitude—as suggested by both “*T. M.” 
and “J. G.”—and the length of the 3in. pipe *s reduced thereby to, 
say, 300ft., the total head to overcome the friction would, there- 
fore, be reduced to 4ft., leaving an effective fall of 196ft., which, 
with the same quantity of water, will give 24-horse power, nearly, 
thus showing a gain of nearly 1-horse power. ; 
I may here say that 28 cubic feet per minute on the 200ft. fall is 
required to give 8-horse power at 75 per cent. efficiency, and if the 
same length of pipe—300ft.—be used, its diameter should be 6in. to 
pass this quantity at 2°4ft. velocity; the head to overcome friction 
in this case is *456 per 100ft., or 1°368 total, leaving an effective 
fall of 198°6ft. giving net power of nearly 8-horse power. On the 
other hand, if it is required to supply the same quantity of water 
through a mile of pipe it should not be less than Sin. diameter to 
allow the water to flow through it at a reduced velocity of lft. per 
second; the head to overcome friction in this case would be only 
*0650ft. per 100ft., but amounts to a total of 3°445 ina mile, thus 
leaving an effective fall of 1964ft., giving a net power of 7;4;-horse 
wer. It will thus be seen that a 3in. pipe will not give anything 
ike the power required, however short it may be, and the only cure 
is to have a larger pipe. No doubt the best plan is to havea 
second reservoir on the last altitude, but as it would be nearly on 
the same level as the lake, it should be borne in mind that 
the 3in. pipe from lake to reservoir would only have a few feet 
head, and consequently will fill the latter very slowly. 
Bishop’s-hill Cottage, Ipswich, Feb. 12th. Geo. Low. 


INTERNATIONAL HEALTH EXHIBITION, 1884. 


Srr,—I hasten to address you upon a subject I venture to think 
is of the utmost importance to exhibitors in the forthcoming Health 
Exhibition. The committee in charge of Group 3—the dwelling- 
house—have resolved to erect in the — of the — a 
model dwelling, having the most perfect sanitary appliances. 
Now, as I understand this proposal, the committee will build a 
house and place in it the appliances of certain makers. There will 
probably be Mr. X.’s flushing tank, Mr. Y.’s water-closet, Mr. Z.’s 
disconnecting trap, &c., and these will doubtlessly be things the 
committee have the highest opinion of. But would it not be 
inflicting a great injustice on the masses of exhibitors, and pos- 
sibly misleading to the public, to place such appliances in the 
building previously to the exhibits invited from the whole world 
being examined and judged? I submit that the placing of any 
maker’s appliance in this house would be equivalent to proclaiming 
that it was the very best in existence, and would afford such a 
gratuitous advertisement as would be of much more commercial 
value than any number of awards or medals given afterwards. 

I would further suggest that it would be much more just to erect 
the model dwelling after the jurors have made their awards, and 
then to bring into use as far as possible the various appliances that 
have received the highest marks of commendation. C. E. 

February 4th. 


THE HUNGARIAN GENERAL EXHIBITION IN BUDAPEST, 1885. 


Srr,—In pursuance of Circular No. 8, of the 22nd October of 
last year, and other printed documents which we forwarded to you, 
with reference to the International Section of the general exhibition 
of motors, working machines, and tools for artisans, as well as for 
agricultural machines of the newest construction, and for impor- 
tant patented machines and improvements, we have the honour to 
inform you of the new arrangements that have been made in favour 
of the foreign exhibitors, namely, that the Commission of the 
General Exhibition, at the request of several foreign exhibitors, 
have prolonged the period of application—which had been fixed in 
paragraph 9 of the general rules for the end of February of the 
present year—to the end of April, 1884. 

Further, that paragraph 12 of the general rules has been so far 
modified that one-third of the rent for space shall be transmitted 
to the General Commission at Budapest on the filling up of the 
application for admission ; one-third by the end of June, 1885; 
and one-third before the removal of the objects exhibited. 

Count E. Zicuy, President 
Toby, Secretary. 
Budapest, February, 1884. 


NEW PATENT-OFFICE RULES. 


Srr,—I am surprised that any patent agent, more especially one 
hailing from Manchester, should be detected in the act of writing 
to THE ENGINEER to confess his ignorance of the meaning of the 
rule which requires a patentee to give seven days’ notice of his 
intention to pay the se song stamp duties on patents. It is 
plain enough. By a blunder such as high Government officials and 
parliamentary draughtsmen are alone permitted to make with im- 

unity, the schedule of fees was so arranged that you could have a 

ourteen years’ patent for £144, instead of £154, by paying partly 
in a lump sum and partly by instalments. This blunder was ex- 
posed in an article which appeared in your columns about the — 
part of August last; but the authorities were, of course, too hig 
and oy A take any notice of it. Rule 44 was drawn up to 
cover this blunder; and I must say that it is very ingeniously con- 
ceived. 

I quite agree with “‘ A Patent Agent ” that the rule is ultra vires; 
but what are the patent agents about that they do not bring this 
and other rules under the notice of Parliament ? Unless the rules 
are challenged within forty days of the a pre of the session they 
will become of the law of theland. I should like to call atten- 
tion to Rule 62, which says:—‘‘The petitioner within fourteen 
days from such delivery shall leave at the Patent-office his affidavits 
or statutory declarations in reply, and deliver copies thereof to the 
petitioner.” In other words, the “‘ petitioner ” shall leave copies at 
the Patent-office and with himself ! 

Another rule which is I venture to think ultra vires is No. 31, 
which requires an applicant to leave “‘in addition to the drawings 
to be furnished with his complete specification . . . . a drawing 
illustrative of the feature or features of novelty constituting his 
invention. . . . The drawing must be accompanied by a concise 
explanatory stat t on fool paper.” This is virtually a 
demand for a third document, whilst the Act only speaks of two 
—a provisionals pecification anda plete specification. Further, 
the rule is not precise as to whether an einilguaas is required in 
cases where the specification has no drawings. Again, the 
“Instructions” issued by the Comptroller on his own authority 
require the drawing and abridgment to be sent in “‘after the 

pt of a lete specification,” whilst the rule says that 
they shall be handed in “ with his complete specification.” 

Perhaps some competent person will kindly take the matter in 
hand and put things straight. PUZZLED PATENTEE. 

London, February 14th. 


WATERLOO BRIDGE STATION. 


Srr,—In reference to your remarks in a recent issue of THE 
ENGINEER as to the utter inadequacy of Waterloo Bridge Station, 

rmit me to suggest (a) The extension of the London and South- 
Western Railway from Waterloo to a site fronting Cannon-street, 
between Queen-street and Bow-lane. (b) The conversion of 
Waterloo into a through station, reserving the present station for 
suburban traffic, and adding on the south side new —_ 
buildings, and an approach for the accommodation of the Exeter, 
Southampton, and Portsmouth trains. (c) The extension of the 
widening of the main line from Wimbledon to Brookwood, to afford 
additional accommodation for the Southampton and Portsmouth 
traffic, and to relieve the suburban trains. (d) The promotion by 
the London and South-Western Railway Company of the scheme 
for an underground electric passenger railway from Waterloo to 
Charing-cross. I make the above suggestions in the interest of the 
public, and also because great benefit would result to the company 


feet of water per minute on this fall will yield only 1,%-horse 
power at 75 per cent, efficiency. If, however, it is proposed to have 


if the works I indicate were constructed. 
Balham, 8.W., February 11th. C. G. ErHEtston, C.E. 
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ENGINES OF H.M. IRONCLAD SHIP, COLOSSUS. 


MESSRS. MAUDSLAY, SONS, AND FIELD, LAMBETH, ENGINEERS. 


c 66 T 2 


Tue double-screw turret-ship Colossus, which was launched in 
March, 1882, and is almost ready for service, made a very 
successful full-power six hours’ trial of her engines, which we 
illustrate by engravings in our last impression, and by those 
above and on page 127 on Thursday, the 10th ult., at Portsmouth. 
The run was a continuation of the trial which was begun some 
months previously, and which was brought to a premature con- 
clusion through the failure of the steam steering engine, and the 
reluctance of the captain of the steam reserve to manccuvre so 
large a ship by manual gear with a storm close at hand. Atthe 
time the trial was arrested the machinery was working with 
remarkable precision, and developing power far in excess of the 
covenanted standard. At the conclusion of the fourth half-hour 
the mean power indicated amounted to 7420 horses, and with an 


economical consumption of fuel. While awaiting the completion 


of the new and more powerful steam-steering machinery by 
Messrs. Brotherhood and Co., the Colossus herself was very 
considerably advanced by the constructive department at Ports- 
mouth. Her complement of four 43-ton B.L.R. guns had been 
placed on board, together with their slides, and the shell gratings 
and plating forming the roofs of the turrets have been fixed in 
position. The armoured conning tower forward, which is con- 
structed of 14in. armour plates of two thicknesses of 9in. and 
5in. respectively, had also been considerably advanced, while the 
chart-house by which it is to be surmounted was also in progress. 
The additional weight placed on board since the first trial 
brought the ship down about Sin. in the water. Her trim at the 
trial was 24ft. 10in. aft, and 21ft. 3in. forward, giving a mean of 
2ft. 9in. short of her immersion when all her stores and equip- 
ment are shipped, and the Colossus is ready for her station. 
She is propelled by two sets of inverted three-cylinder com- 
und vertical engines—see above and page 127. They were 
t by Messrs. Maudslay, Sons, and Field. Each set has three 
cylinders, the low-pressures being placed side by side. The high- 
pressure cylinders are 58in., and the low-pressure cylinders 74in. 
in diameter, while the stroke is 3ft. 3in. The total power con- 
tracted for is 6000-horses. The crank shafts are of iron, and 
are made in three parts, which are interchangeable, the cranks 
being placed at an angle of 120 deg. with each other. The pro- 
peller shafting is hollow, and is manufactured of Whitworth’s 
fluid compressed steel; while the four-bladed propellers, which 
are 18ft. 6in. in pitch and 175ft. diameter, are of manganese 
bronze. The surface condensers, of which there is one for each 
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set of engines, are constructed so as to be capable of being 
worked as jet condensers. Each has a cooling surface of 
6036 square feet, the water being circulated by means of inde- 
pendent centrifugal pumps and engines. They contain 8200 
tinned brass tubes 7dft. in length and 0°75in. diameter outside, 
The pumps are also capable of pumping water out of the ship 
through a 13in. suction pipe. They are 3°75ft. diameter, and on 
a separate trial raised 960 tons of water per hour, with 215 
revolutions per minute and 35 lb, steam. In order to afford the 


general reader some idea of the complicated nature of a modern 
ironclad and of the responsibility which devolves upon the 
engine-room staff working under the chief engineer, it may be 
mentioned that in the Colossus there are no fewer than thirty- 
six separate engines in addition to the main engines which propel 
the ship. These are a steering engine—Brotherhood—three 
dynamo engines—Brotherhood—two pumping engines for 
working the Normandy condensers—factory department— 
two circulating engines—Maudslay—two engines for actu- 
ating the exhaust fans—Brotherhood—four engines for the 
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supply fans—Brotherhood—one _fire-engine—Maudslay—two 
bilge donkey engines—Maudslay-—four auxiliary feed engines—- 
Maudslay—two hydraulic pumping engines—Sir William Arm- 
strong and Co.—four hydraulic engines for turning the turrets 
—Sir William Armstrong and Co.—one capstan engine—Harfield 
—one engine for driving machinery in engineers’ workshop— 
factory department—two ash-hoisting engines—factory—and 
five boat-hoisting engines—factory. The whole of the auxiliary 
engines exhaust their steam into a separate auxilfary condenser, 
having a cooling surface of 900 square feet. This arrangement, 
with the special means fitted for allowing the steam from the 
boilers to pass into the main surface condensers when the ship 
is suddenly stopped at sea, or when entering harbour at reduced 
speed, prevents the rush and noise of steam passing through the 


— 


40.65 


waste steam pipe on deck. The boilers are placed in four 
different water-tight compartments; in each of the two after 
ones are placed one three-furnace and one two-furnace boilers, 
and in each of the forward compartments are placed three 
boilers having three furnaces in each, those in the after rooms 
being fired fore and aft, while those in the forward rooms are 
fired athwartship. In all there are twenty-eight furnaces, having 
a total grate surface of 653 square feet, while the total area of 
the heating surface is 17,020 square feet. All the different 
uptakes are led into one funnel placed between the two turrets, 
and having a diameter of 8ft. and a height 81ft. 6in. from the 
bottom of the furnaces. From these and the figures given 
below it will be seen that the heating surface is equal to 2'26 
square feet per indicated horse-power, and the grate surface 
works out to as low as 00869 per indicated horse- 
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power. The high efficiency of the boilers is shown by the 
results, in spite of the small quantity of heating surface per 
horse-power. It is clear that under suitable conditions a com- 
paratively small amount of heating surface may be made to do 
a very large duty, but the grate surface must be also small or 
the best effect will not be got from the fuel. In the case of the 
Colossus the grate surface is about sth of the heating sur- 
face. The boilers are loaded to a safety vuive pressure of 
641b. The ship is ventilated fore and aft by a three-cylinder 
Brotherhood rotary engine. The heated air is exhausted from 
each engine-room and stokehold by means of two large fans 
driven by engines of similar make; and to meet a large influx of 
water consequent upon ramming or collision, the ship is fitted 
with four of Friedman’s ejectors. 

The engines are placed in two separate compartments with a 
centre passage between them, in which are placed the auxiliary 
fire-engines and two pairs of ventilating fans. The ship went 
out to Spithead on the 9th ult., where she anchored for the 
night after a brief preliminary run of her engines to see that all 
was in working order for the six hours’ run. The hulls and 
machinery of the Edinburgh and Colossus being so closely alike, 
it was not deemed necessary, after the exhaustive series of pro- 
gressive trials to which the former was recently subjected, to 
test the Colossus at speeds below the utmost of which she was 
capable. The ship got under weigh from the anchorage, under 
the command of Captain Colomb, of the Portsmouth Steam 
Reserve, at nine o’clock, and such was the confidence of the con- 
tractors in the results of the trial that a quarter of an hour 
afterwards the engines had been worked up to 89 revolutions 
per minute, and the half-hourly observations had begun with 
60 1b. of steam in the boilers, the stokeholds being manned by 
a watch of thirty-five stokers) The engines were in practical 
charge of the Hon. George Duncan and Mr. Warriner on behalf 
of Messrs. Maudslay and Co.; and the trial was superintended 
by Mr. Sennett for the Admiralty; by Mr. Alton, Chief 
Inspector of Machinery, for the Steam Reserve; by Mr. 
Corner, for the Factory Department; and by Mr. J. Rice, 
the chief engineer of the ship. Mr. P. Watts was also in 
attendance from the Admiralty. The contractors were further 
represented by Mr. Sells and Mr. Field, junior, while 
Mr. Fitz, Assistant-Constructor, was in charge of the hull 
on behalf of the Shipwright Department. The weather was 
clear and fine, and with a nice south-south-westerly breeze 
blowing with a force of about 4, or just sufficient to make 
the armour-clad lively when outside the Nab, and to give 
a good furnace draught. In consequence of the artificial 
ventilation, the temperature seldom reached 104 deg. 
and never exceeded 106 deg. in the stokeholds. From 
the beginning, the engines developed far beyond the con- 
tract power, and everything promised well for an uninterrupted 
and satisfactory trial, when near the end of the third half-hour, 
and just as the ship had completed her first run on the 
measured mile on her return from the open sea, the spindle 
of the steering engine “fired” and “seized,” and the huge 
vessel became for a few minutes practically rudderless. The 
port engine was promptly driven astern, and by these means 
she was prevented just in the nick of time from grounding 
on the Ryde Middle shoal. This was a second unfortunate 
mishap for the contractors, but as the weather continued fine it 
was determined to complete the trial, throwing over the data of 
the first two half-hours and the imperfect third half-hour, and 
taking the average of the results derived from five hours of 
continuous subsequent steaming. The manual apparatus on the 
poop and below were each accordingly manned by eight blue- 
jackets, and the second series of observations was commenced 
at a quarter past eleven. From this point the trial proceeded 
without hitch of any kind until its termination. The fol- 
lowing table gives the results of each separate half-hour 
throughout the trial, with the official means of the last five 
hours :— 


Boiler Revolutions. Mean pressures. Indi- 
pres- | | ca’ 

sures. Star. | Port. | Starboard. Port. H.P. 

High. | Low. High. | Low. | 

60°0 | 88°56 | 9-43 | 40°4 | 12°9 | 39°5 | 12°97 | 7601 
63°25 | 89°6 | 89°73 | 39°2 | 12°6 | 40°8 | 12°85 | 7602 
61°5 90°90 | 90°36 | 41°7 | 124 | 40°6 | 12°37) — 
63°5 89°5 | 90°5 42°0 | 12°6 | 41°9 | 12°6 | 7795 
60-2 | 89°13 | 89°38 | 39°8 | 12-0 | 120 | 7 

63°5 | 90°7 42-0 | | 42°1 | 12°47| 7 

60°25 | 89°23 | 90°0 39°2 | 11°77| 40°83 | 11°62] 7260 
59°75 | 92-3 88-9 39°6 | 120 | 41-6 | 7523 
59°75 | 88°88 | 89-26 | 37-9 | 11°3 | 40°3 | 11°35 | 7048 
61°75 | 90°1 90°43 | 40°6 | 12°5 | 40°5 | 12°22] 7569 
61°5 89°40 | 89°86 | 39°4 | 11°70) 40-7 11°35} 7251 
62-7. 89°86 | 88°93 | 40°8 | 12°55 | | 12-10] 7608 
62°00 | 89°03 | 93°76 | 41°12 | 12°45! 40°9 | 12°12| 7783 
61°52 | 90°02 | S9-91 | 40°24) 12°11 40°92| 11°97} 7514 


Abundantly satisfactory as the means unquestionably are, 
there is little reason to doubt that they would have shown up 
still better, but for the loss of the three-quarters of an hour 
during which the steam-gear was being disconnected, and the 
manual steering wheels got into action. In the interval the 
fires got slack, and the bars became clogged to an appreciable 
extent. The mean vacuum was 27‘7in., and the con- 
sumption of fuel during the trial amounted to 2°55lb. per 
indicated horse-power. It must, however, be mentioned that 
this trial was a speed trial, and not a fuel trial. If, for instance, 
the engines had been worked at 6000 horse-power, the con- 
sumption would have been much less per horse-power. 

We give herewith a copy of the set of diagrams taken from 
the port engine at the tenth half hour. The high-pressure dia- 
gram giving a mean pressure of 40°65 lb. represented 1913-horse 
power, while the two low-pressure diagrams give pressures 
respectively of 11°8 and 12°61b., or a mean of 12°2, giving 
together 1869-horse power, or together 3782-horse power, the 
collective horse-power at the time being 7569°98, with a vacuum 
. Of 27Sin. and 90°43 revolutions per minute. The figures in the 

above table do not all quite agree in the decimals with the horse- 
power results. This is simply due to the slight differences in 
the figures worked out from the seventy-two diagrams on board 
and the same worked out afterwards by the officers in the dock- 
yard, the horse-power given above being the fourth final report 
so worked out. 

Though small, it ought yet to be stated that the fan and 
other auxiliary engines drew their steam from the main boilers. 
At this rate of consumption the Colossus has sufficient bunker 
capacity to enable her to steam at full power for six days con- 
secutively, representing 2343 knots. The total distance cove 
throughout the run was 90 miles, and the mean speed realised 
was 16°53 knots an hour. 


Raitways IN SovutH Arrica.—A railway to Port Kowie, as 
long desired by Grahamstown merchants, is + ee comple- 
tion. Engines have been twice tried over the Blaauwkrantz and 
Trapp’s Valley section at twenty-five and thirty miles an hour. 
The results in both cases were considered satisfactory, nothing 
having been displaced, 


SPEED EXPERIMENTS WITH SHIPS’ MODELS. 

Unper this title a paper was read before the Dumbarton Philo- 
sophical Society, on Monday, the 4th inst., by Mr. Edwin R. Mum- 
ford, head of the staff employed by Messrs. William Denny and 
Brothers, Dumbarton, at the experi tal tank, ted with 
their large establishment. Although this paper contains a great 
deal that has already appeared in THE ENGINEER, we do not hesi- 
tate to reproduce it, b to many of our younger readers Mr. 
Froude’s system is comparatively unknown. 

The object of this paper was to describe a particular method of 
measuring the resistance of ships’ models at any given speed, and 
to show that from the results so obtained, the resistance of the 
actual ship, and consequently the horse-power, could be determined 
with a considerable degree of accuracy. The method is that which 
the late Mr. William Froude, of To eh originated in 1872, 
and which was adopted by the late Mr. Ti eman, of Amsterdam, 
and more recently by Messrs. William Denny and Brothers, of Dum- 
barton, who have the honour of taking the lead of all other ship- 
building firms in this matter. Experiments have of course been 
made by others previous to Mr. Froude ; but none, before or since, 
have made model experiments so practically useful and trustworthy 
as Mr. Froude hasdone. It was he who, partly by theory and partly 
by actual experiment, discovered the law of comparison between 
the resistance of a ship and its model. 

Before proceeding to describe the method of measuring the 
resistance of a ship's model, the lecturer gave a detailed and 
interesting account of how models were prepared for experimental 
purposes. Paraffine, for several reasons, was found to be the most 
suitable material with which to make models. It has no grain, 
and is very easily cut. It melts at about 130 deg. Fah., thus 
making it an easy matter to cast a model approximately to her 
correct form. It does not absorb water and thus swell and become 
heavy, as wooden models would most certainly do. Lastly, there 
is little or no waste of material, for when a model is finished with 
it can broken up and remel to make another model; all 
shavings and cuttings can also be gathered up and remelted. 
Given a sufficient quantity of paraffine and a large trough of blue 
clay, a mould is made in the clay roughly to the size and shape of 
the model, and a core prepared. The models, it should be stated, 
used at Torquay and at Lever’s shipyard are usually from jin. to 
ljin. in thickness, and vary in ena from 12ft. to 20ft. The core 
is secured in such a way as to prevent its rising when the liquid 


— is run into the mould. To prevent the core being crushed 
y the pressure due to the head of liquid paraffine, it is filled with 
water sufficiently to balance the outside pressure. When the 


model is cast and become cold the core is removed, and marks are 
put on to guide in the after process of cutting and shaping. 
After this is done the model is floated, by water pressure, out of 
the mould, and placed bottom up on the bed of the shaping 
machine, which is so designed that a pair of revolving knives can 
be made to cut out any water line on the model by making a 
tracer, which is connected to the knives by a system of levers, 
trace out the corresponding line on a suitable drawing, the drawing 
being fixed to a board which is geared to the bed of the machine. 
Having a series of water lines cut, it is a very simple matter to 
fair off the model by hand. 

The model is then accurately weighed and placed in the water, 
and the difference between the required displacement and the 
weight of the model is made up nay Bed the wooden frame or 
harness which must be fixed on the ms, but principally by 
canvas bags filled with small lead shot and by lead weights. The 
shot bags are, of course, placed in the bottom of the model; but 
the lead weights are placed on top of the harness, and can easily 
be moved longitudinally or transversely, so as to give the model 
any required trim. 

The model is towed by means of a carriage drawn along a straight 
and level railway, 18in. above the water level, and any speeds 
between the limit of 50ft. per minute and 1000ft. per minute can 
be assigned to the carriage by means of a stationary steam engine, 
which winds upon a drum a steel wire rope attached to the carriage. 
But in order to explain how the model is attached to the carriage 
it is necessary to describe the harness, which consists of a wooden 
frame 10ft. long fastened to the beams of the model by means of 
dowels. At each end of the harness two pieces of wood are fixed 
with their edges parallel, so that two brass wires which are hinged 
to the bottom of the carriage, one at each end, hang between the 
parallel edges respectively ; the wires are hinged so as to be free 
to move longitudinally, and serve to guide the model; for, although 
allowing the model to move freely longitudinally and vertically, 
they effectively prevent the model moving transversely. The 
ends of two long wooden levers—whose fulcra are on one of the 
beams of the carriage—pass between two transverse beams of the 
harness; these levers give the operator a means of controlling the 
model by hand when the speed is accelerating or retarding, the 
force required to accelerate the mass of the model being altogether 
too great for the weak springs which are used to measure the 
resistance at an uniform speed. When the s is uniform the 
model is freed from the controlling levers, and is simply towed by 
a rod which is inside the model and at about the water level, the 
rod being suspended from the ess by means of a wire, and 
hooked to a steel knife edge at the bottom of the dynamometer. 

The dynamometer consists of two levers or bell cranks—one 
above the other—each supported by steel knife which rest on 
rocking pieces. A spiral spring, fixed at one end, is hooked to a 
knife edge at the upper end of the lower lever, so that the exten- 
sion of the spring is a measure of the resistance of the model; 
this extension is magnified very much by means of the upper lever, 
and is automatically recorded on paper, wrapped around a revolving 
—— by means of a pen which is attached to a rod resting on 
the top of the upper lever, so that the mean position of the pen, 
during an experiment, is a measure of the extension of the spring, 
and co uently of the resistance of the model. To convert the 
position of pen into resistance of model, a scale of force is taken 
on each sheet of paper by hanging suitable weights on to a knife 
edge, which is at the same horizontal distance from the centre of 
the lower lever as the vertical distance—from the same point—of 
the knife edge to which the model is attached, so that these 
weights have the same effect on the spring as: equal forces applied 
horizontally and longitudinally to the model, the moments being 
equal. The position of the pen corresponding to each weight h 
on is marked on the paper; thus a scale of force is obtained, an 
the geometry of the apparatus is such that the scale is uniform 
within the limits made useof. The speed is automatically ded 
on the same sheet of paper as the resistance by a pen that is moved 
on one side every second by means of a clock which makes 
electric contacts; the cylinder is driven off the axle of the car- 
riage, so that distance along its circumference, normal to the axis, 
is a measure of distance travelled by carriage. Thus by measuring 
the total length of a certain of half ds of time a 
measure of the speed is obtained; but in order to guard against 
errors due to the slip of driving band, stretching or shrinking of 
paper, &c., a check on the distance is made by another pen, which 
marks a line by the side of the “‘ time” pen, and is moved on one 
side every time the carriage moves 10ft. by means of small pieces of 
wood placed 10ft. apart by the side of the railway, and which 
make electric contact by striking a trigger at the bottom of the 


carriage. 

The strophometer is another instrument which automatically 
records the speed on a smaller scale, yet it is very essential, because 
the diagram obtained from it shows at once the variations, if any, 
in the speed. It consists of two weights attached to flat steel 
springs, one end of each spring being attached to a V-wheel, while 
the other end is attached to a spindle, which is free to move 
through the fixed axis of the V-wheel. The wheel is driven off 
the axle of the carriage, and the centrifugal force of the weights 
deflects the springs and moves the spindle; the motion of the 
spindle is communicated to a pen, which marks on the same sheet 


of paper as the speed and resistance diagrams, so that the position 
of the pen is a measure of the centrifugal force, consequently it ig 
a measure of the speed of the carriage ; and the strophometer is so 
sensitive that the slightest variations in speed are faithful}: 
recorded. At each end of the carriage a vertical cylinder is plac R 
each cylinder being driven off the axle of the carriage. Vertica 
rods, which rest on fixed points on the harness—one at each end— 
mark by means of pens on sheets of paper, which are wrapped 
around the cylinders, so that the rise or fall of the ends of the 
model is recorded. 

Having described how all the diagrams are obtained, it is neces. 
sary to explain how the speed and resistance of a model is con. 
verted into speed and horse-power for ship ; and it is here that Mr, 
Froude’s law is indispensable. Mr. Froude discovered that foy 
two vessels of similar forms—for instance, a ship and her model—thg 
corresponding 8 s are to one another as the square roots of the 
similar dimensions : and at these corresponding speeds, the resist. 
ances of the two vessels are to one another as the cubes of the 
similar dimensions—i.e., as the volumes—subject to a correction 
for what is called ‘‘ skin friction,” and which will be referred to 
presently. 

Let / and L = lengths of short and long vessels respectively, 

V =corresponding speeds. 


‘ 
Then ant (7) 
v l r l 


Example : Suppose it is required to find the effective horse power 
—i.e., the horse power required to tow a ship regardless of fric. 
tion of engines, &c.—of a ship 300ft. long at a speed of fifteen 
knots. Let the length of the model be 12ft., then the speed 
of the model corresponding to fifteen knots for the ship = 


5 x WA aan = 3 knots. Assume the resistance of the 


model at 3 knots to be Alb. Then the resistance of the ship 
at 15 knots will be x Bringing this to hore 
power it 

x4x x 6080 

60 x 33000 2879 = E.H.P. 

The lecturer then explained in simple terms the theories as to 
fiuid resistance, so well known to all who are acquainted with the 
work of Mr. Froude, and showed why a correction had to be made 
for skin friction. 

In addition to measuring the speed, resistance, and trims of the 
models, the waves created by them are also measured and drawn 
on paper, and these waves agree, not only in theory with the waves 
created by the ship, but they have been proved, by observation, to 
agree both at the Torquay tank and at Messrs. Denny Bros.’ tank, 
and it is easily seen that the information thus obtained is of great 
value, for it is a very important matter in designing a vessel— 
especially a paddle steamer—to place the propeller in such a posi- 
tion that it will do its work with the maximum efficiency, and the 
positions and heights of the waves created by the vessel have a 
great deal to do with the efficiency of her propeller. 

With each ship model that is made, either at Torquay or at 
Messrs. Denny’s, a series of experiments is made et various dis- 
placements and various trims, and in each condition several speeds 
are taken, varying between speeds corresponding to 5 knots and 
20 knots—or higher—for the ship, the difference between consecu- 
tive speeds being, in any case, not greater thar half a knot for the 
ship, and the simplest forms to which the results are reduced were 
shown in diagrams. The surface friction correction is plotted in 
the form of a curve, so that in calculating the resistance of the 
ship, measurements must be made between the surface friction 
correction curve and the curve of resistance of model. This must 
be increased as the cube of the corresponding dimensions, and also 
as the density of salt water to fresh water this will give the resist- 
ances at corresponding speeds for the ship, and may be converted 
into effective horse-power and plotted. If a curve of indicated 
horse-power be plotted, it may be seen that the indicated horse- 
power is about double the effective horse-power, thus showing that 
about 50 per cent. of horse-power is used up in friction of engines 
and screw blades, and in overcoming the extra resistance of the 
hull due to the action of the propeller is causing a diminished 
pressure at the stern. 

Before closing, Mr. Mumford pointed out a very important 
matter with regard to indicated horse-power curves not perha’ 
generally known to engineers and shipbuilders, viz., that an indi- 
cated horse-power curve need not be what is called ‘‘fair,” but 
may consistently have a “‘hump.” Cases have been known where 
indicated horse-power curves have been drawn in “fair,” although 
the spots showed a decided hump; yet this hump has afterwards 
been proved to be genuine in cases where a model of the same ship 
has been tried, it being borne out by the effective horse-power 
curve deduced from the model experiments. The present Mr. 
Froude, of Torquay, has discovered the cause of these humps, and 
treats of them in a paper which he read before the Institute of 
Naval Architects in 1881. The following explains the cause :— 
When a vessel is moving through water at a given speed it creates 
a wave the length of which is a function of the s , consequently 
at certain speeds a crest of the created wave will be at such a point 
of the stern of the ship that the positive pressure due to the head of 
water will be most effective in pushing the ship forward, therefore at 
these speeds the indicated horse-power curve is hollow. When the 
8 of the ship is such that a hollow of the created wave is at 
the same point, then it is easily seen that at that speed the indi- 
cated horse-power curve is round. Hence in designing a vessel to 
go at a certain speed due attention should be paid t to this matter, 
so that the hull of the ship may be efficient at the required speed. 


SovutH KENSINGTON MusruM.—Visitors during the week ending 
Feb. 9th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9676; mercantile marine, Indian 
section, and other collections, 2635. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1370; 
mercantile marine, Indian section, and po aan collections, 467. 
Total, 14,148. Average of corresponding week in former years, 
13,314. Total from the opening of the Museum, 20,765,301. 

BATH AND WEST OF ENGLAND SHow.—The annual show will 
be held at Maidstone on June 2nd, 3rd, 4th, 5th, and 6th, and 
prizes amounting to £2440, which is largely in excess of last year, 
are offered for horses, cattle, sheep, pigs, poultry, hives, honey, 
hops, &c. The display of implements, machinery, and articles of 
general utility is generally a very large one, and among other 
attractive features are exhibitions representative of arts, 
manufactures, and horticulture. It ma useful to intending 
exhibitors to know that if they are elected members of the Society 
on or before the 26th inst. they will be enabled to compete at 
considerably reduced fees. Prize lists can be obtained of the 
secretary, Mr. Thos. F. Plowman, Bath. 

THE AMERICAN RAILWAY CoMMISSION.—The Board of Railroad 
Commissioners of the State of New York, created by the law of 
1882, and organised February Ist, 1883, makes a report of its first 
years work. Among other things, the Commissioners have 
examined many complaints, inspected the 6500 miles of road in the 
State, investigated the causes of accidents, and considered the 
question of freight rates. The Railway News says the report 
recommends that an increase of capital stock shall not be allowed 
without the approval of the Commissioners ; that corporations 
whose roads run on parallel or competing lines shall be prohibited 
from merging or consolidating ; that every railroad company shall 
be requi to make quarterly reports of its financial condition. 
Further recommendations are that an Act be passed abolishing the 
exemption which railroad companies now enjoy from liability to 
their employés for personal injuries sustained through the negli- 
gence of a fellow employé, and making ee in the opera- 
tion of railroads and the running of cars designed te promote the 
safety of passengers and the protection of freight, ? 
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RAILWAY MATTERS. 


By a collision, on the 6th inst., between two construction trains 
on the Chesapeake and Ohio Railroad, near Morehead, Kentucky, 
five men have been killed and fifteen injured. 


TuE half-yearly report of the directors of the North London 
Railway presented yesterday gives the miles of lines owned 
by the company as 12, the miles leased as 5, and the miles 
worked over as 98}, making a total worked by engines of 115} miles. 
Over these miles the company’s trains made 1,009,687 miles, for 
which the total cost of locomotive power was £43,166 6s. 8d. ; 
maintenance of way and works, £16,091 19s. 1d.; maintenance and 
renewals of carriages and wagons, £13,270 18s, 9d. 


In concluding a report on the circumstances which attended the 
accident that occurred on the 6th ult. at Coppull Moor Bridge on 
the London and North-Western Railway, when the foreman 
Hammonds and six of the men that were under the bridge were 
killed, two others had broken legs, and three more were injured 
by the premature fall of the bridge they were taking down, Colonel 
Rich says:—‘“‘I think that the safest, best, and most expeditious 
method of getting down old arches in situations like Coppull Moor- 
yoad, where there is no population in the vicinity, is to use a little 
powder.” 

A neEW map of the metropolitan railways, tramways, and 
miscellaneous improvements, deposited at the Private Bill Office 
November 30th, 1883, has been published a Mr. E. Stanford, of 
Charing Cross, This map shows that though houses are increasing 
very fast, railways and tramways are becoming so numerous that 
on the map they seem to take up all the room and leave none for 
houses. To some extent this is actually the case,and railways 
force people to live in the outer circle. In the new map 
the Thames is crossed by no less than six red lines, meaning 
proposed new crossings over or underneath its waters. Only 
two western areas are shown as included in electric lighting 
Bills. 

A report to the Board of Trade has been published on the 
collision which took — on the 26th December near Ferryhill 
Station on the North-Eastern Railway, when a special goods train 
—consisting of engine, tender, eighteen wagons, and a brake-van— 
from Consett to Ferryhill was run into—at the rear—by the 
express goods train--consisting of engine, tender, nine wagons, and 
a brake-van—from Newcastle to York. The report blames the fog 
signalmen, and says the collision, like many others which have 
recently occurred, points to the necessity for the adoption of an 
arrangement by which a signalman shall be prevented from giving 
‘line clear” for a train until the whole of the train has passed out 
of the block section. 


THE report of the directors of the London, Chatham, and Dover 
Railway, presented to the meeting on Wednesday, gives the total 
cost of locomotive power as £75,088 2s. 4d.; carriages and wagons, 
£21,814 14s. 4d.; way and works, £45,163 15s. 4d.; traffic expenses, 
£92,690 6s. 7d.; general charges, £16,045 14s. 1d. Miles of 
way authorised, 192 miles 61 chains; miles constructed, 
168 miles 69 chains; miles constructing or to be constructed, 
23 miles 72 chains; miles worked, 173 miles 28} chains, including 
6 miles 43 chains foreign lines. The train mileage, by company’s 
own trains, 1,560,873 passenger and 273,765 goods, total 1,834,638, 
Total mileage by trains of other companies on London, Chatham, 
and Dover Railway lines, 141,839 miles. The total cost of loco- 
motive fuel, coal and coke, was £25,045. The cost of fuel per train 
mile was thus 2°62d. 


THE Lancashire and Yorkshire Railway has in progress work 
of considerable interest. For many years that company was 
stationary, it did little in the way of extension and less in the way 
of improvement of its lines or its stations, and it became extremely 
unpopular in its own district. It has awakened to its position, 
and has for a few months, or for the last two or three years, been 
engaged on plans of extension and improvement. In the past 
six months it has expended on capital account £737,329, half 
of which was on lines and works that are in course of construction. 
In the half-year that is now current it is estimated that the capital 
expenditure will be still higher, £832,958 being the official 
estimate ; but less of this in proportion is on new works. Out of 
the total, £490,407 is for increased station accommodation and 
land, and a further and smaller sum—£30,793—is for working 
stock, the balance being for works in course of construction and 
for land. It is evident that the old policy of the Lancashire and 
Yorkshire Railway has been reversed, and that it is intended to 
meet in very large degree the requirements of a district that is 
perhaps the most populous in the kingdom if the metropolis is 
excepted. Necessarily, the expenditure will have its effect on the 
— of the company and on the return that the shareholders 

ill receive, but it must be assumed that the policy of providing 
for the wants of the neighbourhood served, and for the meeting of 
the competition that is now so keen, will, in the end, be the most 
beneficial to the company. And as some of the works on which 
large sums of money have been spent are now nearing completion, 
it must be expected that the company will in a short time benefit by 
the fresh streams and traffic that should be tapped. 


AN electric locomotive fitted with the apparatus of Mr. Leo Daft 
8 now running experimentally on the Saratoga, Mount McGregor, 
and Lake George Railway, a somewhat steep and crooked 3ft. 
gauge line ten miles long, laid with 321]b. rails. The following 
particulars are given in the Electrician and Electrical Engineer :— 
“‘A mile of this road was fitted for electric operation by tightening 
the joints of the existing track, and laying a special middle rail or 
conductor upon wooden blocks, which were saturated with pitch. 
Starting from the terminus, the track ascends gradually for 600ft., 
and then descends for 2000ft. more, when a sharp curve and an 
ascending grade of 93ft. to the mile is encountered. The electric 
motor is designed for heavy work. It bears the name of ‘ Ampére.’ 
The motor is 9ft. Gin. long, 5ft. wide, stands 3ft. above the rails, 
and weighs 4500lb. The armature and field magnets are inclosed 
in a box at the rear of the platform, in front of which is the driver's 
seat and a dash-board carrying three controlling switches and a 
keyboard. The right switch makes and breaks the current, the 
left switch controls an electric brake, and the centre switch and 
keyboard control the combinations of the coils of the motor 
answering to the cut-off of the steam locomotive. The reverse 
lever is on the right. Two phosphor-bronze wheels press firmly 
upon the centre rail by the action of a spring ber their 
pivotted supports. The current passes from this rail through 
the wheels to the switches and keyboard, thence to the 
electric engine, and through the driving wheels to the outer rails. 
The generators are two in number, of Mr. Daft’s manufacture, 
each occupying a space 5ft. by 4ft., and weighing 1200lb, They 
were driven by a 25-horse power Fitchburg engine, and the current 
led thence to the rails—a distance of about 200ft.—through under- 
ground conductors. On the day of the trial the motor was attached 
to an ordinary 10-ton passenger coach, into which sixty-eight pas- 
sengers—nearly double its ordinary capacity—were crowded, while 
the motor carried six more, making a total load of about 17 tons. 
The ‘Amptre’ started slowly, but surely, and ran to the end of the 
mile without stopping, at the rate of about eight miles an hour. 
Descending the 93ft. grade on the return trip, a considerable speed 
was attained, causing the motor to jump the track at the curve, by 
which accident its running gear was slightly damaged. The trip 
was made in the presence of nearly 2000 spectators, many of whom 
amused themselves by trying to obtain shocks from the track, but 
the sensation was found to be scarcely perceptible. Since the first 
trial the ‘ Ampére’ has been run in wet and snowy, as well as dry, 
weather, with satisfactory results. The results of this trial show 
that an electric locomotive under perfect control, weighing 2 tons, 
will haul an ordinary passenger coach, weighing, with its load, 
15 tons, over heavy ales and sharp curves at a speed of eight 
miles per hour, by means of an electric current, generated by a 
25-horse power engine, and transmitted one mile.’ 


NOTES AND MEMORANDA. 


For preparing a waterproof pa r which will shine in the dark, 
the Papier Zeitung gives the Glowing mixture: 40 parts paper 
stock, 10 parts phosphorescent powder, 10 parts water, 1 part 
gelatine and 1 part bichromate of potash. 

To render leather, paper, &c., impermeable, MM. Huleux and 
Dreyfus give the following mixture, which operates according 
to the quantity and the proportions of the material added :— 
White or yellow wax, first quality, 1000 grammes: Bu-gundy 

itch, 60 grammes; oil of arachide, 80 grammes; sulphate of iron, 
grammes; essence of thyme, 20 grammes. 

Ir appears from the researches of M. Sokoloff that the water of 
the Neva at St. Petersburg, at a depth of 9ft., is very pure when 
compared with the water supplied to other large cities. The 
matter in suspension in one cubic metre of water in September and 
October, Nature says, does not exceed 5°5 grm., and sometimes it is 
so small as to be less than0°02grm. The mineral matter dissolved 
varies from 31°0 to 38°1grm., and the organic matters reach but 
18°7 to 22"5grm. The average for August and September is 
20°4grm. of organic matter and 31°6 of inorganic; for October, 
21°7 and 33°9 grm., respectively. 

M. MarTIN DE BRETTES recently described in the Comptes Rendus 
an apparatus for Lasgo, ra itted by light. The rays 
from an electric arc, made parallel by a Mangin projector, would 
sent from one station, and would be received at the other end on a 
converging lens in the focus of which isa selenium cell. This cell isin 
circuit with a local battery, and the receiving instrument so adjusted 
that the changes of resistance produced in the selenium cell by the 
action of light would alter the amount of current passing, and so 
act on the electro-magnet of the receiver. ‘The rest may be 
en Morse or Breguet instruments may be used, the inventor 

8. 

For the week ending January 12th, in 29 cities of the United 
States, having an aggregate population of 7,026,300, there died 
2972 persons, which is equivalent to an annual death-rate of 22°0 
per 1000, a slight increase on the rate for the preceding week. For 
the North Atlantic cities the rate was 20°1; for the Eastern cities, 
22°7 ; for the Lake cities, 17°5; for the River cities, 21°5; and in 
the Southern cities, for the whites 24°1, and for the coloured 38°2 
per 1000. Of all the deaths, 33°2 al cent. were of children under 
five years of age, the proportion of deaths of this class being 54°7 
per cent. in Milwaukee, 55°2 per cent. in the coloured population 
of Columbia, and 60 per cent. in that of Charleston. 


Many articles of brass cannot readily be finished by the file or 
by abrading substances, owing to the intricacies of their surfaces. 
Especially is this true of brass castings of an ornamental character. 
But an elegant finish can be obtained by means of acids, which 
may be protected, if desired, by means of a lacquer or varnish ; the 
acid finish, however, is generally preferred without the addition of 
a varnish. Ifthe work to be finished is greasy, it should be cleaned 
by heating and dipping in acidulated water—vinegar and water, or 
washing soda in water—and then in clear water. The Scientisic 
American says the finishing bath may be either nitric acid two 
parts, water one part; or one part sal ammoniac, one part sul- 
phuric acid, one part nitric acid, one part water ; all by measure, 
and the sal ammoniac to be dissolved in water until a saturated 
solution is obtained. The articles should not be allowed to remain 
in the acid more than ten seconds, then taken out, plunged into 
pwr cold water, thence into hot soapy water, and dried in hot 
sawdust. 


Ir is quite manifest, says the Scientific American, that the 
streams, ponds, swamps of all this part of the country, including. 
certainly, New England and the Middle States, are most remark- 
ably destitute of water; and this deficiency has been steadily 
becoming more strongly marked and more troublesome for some 
time past, certainly as much as three years. The complaints from 
the large manufacturing towns where their dependence is on water 

wer have been great, and reasonably so, and manufacturers have 

en discussing seriously the question whether their trust must not 
be placed on steam instead of water. The records correspond with 
this general impression. Taking New Haven as a fair example, 
the rainfali there for the past ten years has averaged 42°9in., while 
for the last four years it has been but 36°4, and of the last two it 
has been 31°6. The average from 1873 to 1879 inclusive was 46°9, 
and Mr. Schott, in the ‘‘ Smithsonian Contributions,” vol. xviii., 
p. 98, gives it for the years from 1804 to 1867—though the records 
are incomplete—as 44°43. 

In the report of the General Superintendent of the United 
States Life-saving Service, it is stated that there were at the close 
of the last fiscal year 194 stations, 149 being on the Atlantic, 37 on 
the Lakes, 7 on the Pacific, and one at the Falls of the Ohio, 
Louisville, Ky. There were 300 disasters to documented vessels 
within the field of station operations. There were 3792 I on 
board these vessels, of whom 3777 were saved and only 15 lost. The 
number of vessels totally lost was 68. In addition there have been 
116 disasters to smaller craft, such as sail-boats, row-boats, &c., 
on which were 244 persons, 240 of whom were saved and four lost. 
The results of all the disasters within the scope of the service 
aggregate therefore, as follows :—Total number of disasters, 416; 
total value of property involved, 7,242,720 dols.; total value of 
property saved, 5,671,700dols.; total value of property lost, 
571,030 dols.; total number of persons involved, 4036; total 
number of persons saved, 4017; total number of persons lost, 19; 
total number of shipwrecked persons succoured at stations, 651; 
total number of days’ succour afforded, 1879. 


In 1839 there were eighty-two millions of letters posted, 
of which about one in every thirteen was franked. In 
1840, the circulation rose to 169,000,000, although franking 
was abolished. At the present time it has reached the 
astonishing total of 1,280,000,000. It will perhaps be gratifying 
to the pride of Englishmen to learn that, notwithstanding the 
boasted superior education of Scotland, each member of the 
community there writes on the average thirty-one letters in the 

ear, while in England and Wales the number is forty-one; in 
reland only seventeen. But increased letter correspondence is 
only one item in the growth of the Post-office. Post-cards did not 
exist in 1839; they are a wholly new invention within the memory 
all of us. Their circulation now exceeds 144,000,000. In addition 
288,000,000 of book packets and circulars and 140,000,000 of 
newspapers passed though the post in the year, making a total of 
more than 1,852,000,000 of packets of one kind and another. The 
increase in the circulation during a single year is now nearly 
— to the total number of letters carried by the department in 

9, 


Ar the last meeting of the Chemical Society the secretary read a 

per ‘‘On the Influence of the Temperature of Distillation on the 
Gocapealiben of Coal-gas,” by Mr. L. T. Wright. The author distilled 
a carefully mixed sample of Newcastle coal in a small iron retort; 
the charge was 2°24 1b., and the distillation occupied twenty-five to 
forty-five minutes. Four experiments were made at various 
temperatures ; with the lowest temperature 8250 cubic feet of gas 
per ton of coal were obtained of 20°5-candle power, at the highest 
temperature 12,006 cubic feet of 15°6 candles. The gas in the first 
case contained 38°09 % H, 8°72 % CO, 42°72 % CHy, 55 % other 
hydro-carbons, and 292 %N. The gas obtained at the highest 
temperature contained 48°02 % H, 13°96 % CO, 30°7 % CHy, 4°51 % 
hydro-carbons, 2°81 % N. The author di the infl of 
marsh gas, carbonic oxide, &c., on the illuminating power of the 
gas, and criticises the experiments of Frankland and Thorne. In 
the second part of the paper the author gives some analyses of gas 
drawn from retorts at different stages of the ordinary process of 
gas manufacture. The results confirm those obtained by D. Henry. 
Prof. Foster said that apparently no analysis of the coal was given. 
He also gave an account of some experiments which he had made of 
passing steam over coke, and thus liberating the nitrogen contained 
in it. 


MISCELLANEA. 


Art the next meeting of the Royal Institute of British Architects 
on the 18th inst., a paper will be read by Mr. Killingworth 
Hedges, C.E., on the ‘‘ Electric Lighting of houses and the pre- 
cautions to be adopted on its introduction.” 

WirtH reference to the removal of Messrs. Hammond and Co., 
from 110, Cannon-street, to 117, Bishopsgate-street, we are 
requested to state that the address of the Hammond Electric Light 
and Power Supply Company, Limited, remain as heretofore 
110, Cannon-street, E.C., the Company having enlarged its 
offices by the addition of those lately occupied by Messrs. Ham- 
mond and Co. 

Mr. WiLt1AM Foster, of Queensbury, Bradford, died on Friday 
last at his country seat, Hornby Castle, near Lancaster, from 
paralysis, resulting from long-continued disease of the heart. Mr. 
Foster was a large landowner, and was proprietor of the Queens- 
bury Mills, Bradford, employing some 3000 people. He was for 
some years a director of the Lancashire and Yorkshire Railway, 
and was a keen promoter of the earlier branch systems of railway 
in Yorkshire. 

THE naval court which has inquired into the explosion on board 
the Royal mail steamer Severn in November last has suspended 
ths first and second engineers for three months, and has imprisoned 
the second engineer for a week for trying to screen another party. 
The Court gave orders that the Severn was not to leave without a 
survey. It has advised the Board of Trade to investigate the cir- 
cumstance under which her certificate was granted while her boilers 
were defective. 


ARCADES are growing in favour in Birmingham. There is now 
an effort to build another in that town. This time it is pro 
to connect New-street with Worcester-street, upon the site of the 
well-known Hen and Chickens Hotel in the former thoroughfare. 
The arcade would doubtless be a great convenience to the Birming- 
ham people, for it would tend to relieve the often congested traffic 
at Worcester-street corner. The project has taken the form of 
the Hen and Chickens Arcade Company with a capital of £50,000. 

MOoTHER-O’-PEARL shells are largely used in the Sheffield trades. 
At the London sales last week higher prices were reported all 
round. Two hundred and eighty cases of Manilla were sold at and 
beyond last sale prices in December ; owing to the small stocks, 
competition was keen, first quality shells fetching as high as 
£207 (10s. per ton. ‘Tortoise shell, of which only 5000 1b. were on 
offer, were 1s. to 1s. 6d. lower, except for ordinary and pickings, 
which were unchanged. Hoof also declined 1s. to 2s., and yellow 
— 2s. to 4s. perlb. Turtle shell sold at 2s. 6d. per lb., but only 
32 lb. met with purchasers. 


A Most successful temporary installation on the British system 
was recently shown at Derby on the visit of the Prince to that 
town to attend the Bachelor’s Ball. A Brockie arc lamp of 
2000-candle power was suspended across the High-street and worked 
from an A Gramme machine which was driven from a small engine 
at a brewery close by. The lamp, which was particularly noticed 
for its absolute steadiness and brilliancy from 8.30 p.m. to3.30a.m., 
made Derby look as it never had done before. The whole of the 
arrangements were carried out by Mr. A. de Sanhague, of 12, 
Delahay-street, Westminster, S.W. 

THE requisite arrangements for the show of the Royal Agricul- 
tural Society at Shrewsbury in July next are being pressed forward. 
The works on the racecourse and adjoining property, where the 
sheds will be erected, are progressing, and the railway companies 
have completed their plans for extra sidings and for temporary 
platforms for passengers. This was reported at a meeting of the 
Corporation on Tuesday, when the whole council was made a com- 
mittee to co-operate with the Town Committee. The erection for 
the occasion of an extra footbridge across the Severn it was deter- 
mined should be fully considered at the next meeting. 


THE 1884 edition of the “‘ Tricyclists’ Vade Mecum; a complete 
Guide to Tricycling,” has just been published by Messrs, Cordingley 
and Sharpe. No less than 192 octavo pages are filled with 
descriptions of the many tricycles now made, and of the very 
numerous details, a knowledge of which is necessary to the cyelist 
who likes to know all that is to be known of the practical mechanics 
of this mode of travelling. The bookalso gives particulars relating 
to tricycling clubs, learning to ride, championships, :ules of the 
road, railway charges, speed and power gears, and an article of 
some interest on the origin and development of the tricycle. 


DuRtne last week the floods in America were very serious. On 
the 7th it was reported that Lawrenceburg, Indiana, was flooded 
by the breaking of a levee, and thousands of people were leaving 
the town. In Pittsburg and Alleghany city 5000 buildings were 
submerged, and some 10,000 people homeless; while it is estimated 
that 15,000 men were thrown out of work by the stoppage of the 
mills and factories. Throughout Western Pennsylvania and 
Eastern Ohio railroad and highway travelling has been interrupted, 
bridges swept away, and the railway tracks covered with water. 
Much damage has also been done by freshets and ice gorges in the 
Delaware and Susquehanna rivers, in Pennsylvania. 

Messrs. OSLER, of Oxford-street, have on view for a few days a 
remarkable throne in cut glass, which has been made by them at 
their Birmingham works to the order of an Indian prince. From 
the back and arms of the throne there spring pillars, supporting a 
dome-shaped canopy, above which appears a large star. Eve’ 
portion of the surface been cut, the pine-shaped finials which 
surmount the arms having no fewer than 324 facets. The orna- 
mentation of the dome is especially elaborate, and as it is at 
present illuminated by two incandescent electric lamps, which are 
fixed beneath it, it sparkles like a gigantic diamond. The work is 
believed to be the most important example of cut-glass that has 
ever been made, and the effect is singularly brilliant. 


THE Council of the Wolverhampton Chamber of C are 
clearly no great believers in the advantages to be derived from 
restricting production. Referring, in their annual report issued on 
Wednesday, to the present state of trade, they remark that, so far 
as the pig iron and rail manufacturers are concerned, an improve- 
ment has lately taken place in prices, owing to the extensive com- 
bination a gst bers to reduce production. The effect of 
this has been an addition to the price of pig iron in Scotland and 
the Cleveland district of from 2s. to 5s. per ton, and to rails from 
5s. to 10s. per ton. This arrangement, however, it is thought, is 
purely artificial, and cannot produce any permanent benefit to 
trade. The council look forward in the coming year to small 
profits upon business and great competition. But it is believed 
that the trade of the South Staffordshire district is financially 
sound, and that these favourable conditions may be expected to 
continue in the immediate future. 


A PiIGMY voltaic battery of great power for its size has been 
devised by M. Skirwanov, and is now employed to furnish the 
star lights on the heads of the ballet of La Farandole, Paris. The 
Times says, it gives an ampére for one hour, and has an electro- 
motive force of 1°45 volts. Two of these cells, contained in 
ebonite cases buckled to the belt of the performer, keep a star light 
going, and the light is readily controlled by the wearer. Each 
cell consists of a zinc plate bent into the form of a U, and holding 
in its inside a plate of silver, surrounded by chloride of silver, as 
in the ordinary De La Rue chloride of silver cell used by 
electricians for testing purposes. The zinc plate forms one pole of 
the cell and the silver the other. A solution of caustic potash— 
75 parts potash to 100 water—is filled in, and as a porous 
diaphragm, the chloride of silveris covered with parchment paper. 
The vessel is of ebonite, with closed mouth, which, however, 
is opened when fresh liquid has to been put into the cell. This is 
necessary after every hour’s run, and the chloride of silver has to be 
replaced after three or four hours of use. The cell is thus expensive, 
but this is of minor importance in theatrical work as compared 
with its small size and weight—100 grammes. - 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


IC,—-A. TwikTMEYER, Bookseller, 
YEW YORK.—Tux Wittmer and Rogers News Company, 
81, Beekiman-street, 


PUBLISHER'S NOTIOE. 


*.® With this week's number is issued as a Supplement a page 
"Engraving of « Water Tower at Colchester, Every copy as 
issued by the Publisher contains this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 


TO CORRESPONDENTS. 


Pd In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destinati 
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With the expiration of the sixth Commission there arose 
the Metropolitan Board of Works, and in 1865—nine 
years after the formation of the Board—the present drain- 
age system was so far advanced as to be the occasion of 
a formal opening by the Prince of Wales. This, however, 
was but the beginning of the end, and it was not until 
another ten years had elapsed that the drai works of 
the metropolis were pronounced complete. Yet complete 
they are not, even now, Originally estimated to cost 
£2,300,000, just double that sum has been laid out upon 
them, in addition to which the Board are constructing 
relief lines and additional sewers, costing +£1,500,000 
more. The Board have also planned an enlargement of 
the sewage reservoirs at the outfalls, which will require 
a further expenditure of £160,000, making a total for the 
main drainage of £6,260,000. Unfortunately, even this 
may not represent all that the metropolitan ratepayers will 
be called upon to bear, though it is encouraging to find 
that the works have been well executed, and have 
immensely improved the condition of the Thames. 
Opinions, nevertheless, differ as to the extent of the im- 


No notice will be taken of communications which do not comply 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

A. A. W.—(1) About 3 lb, per horse per hour. (2) Not that we are aware of. 

DRAWN StTeEL Tupes.—Apply also to Messrs, Piggott and Co., Springhill, 
Birmingham. 

J. A.—There is no special treatise on condensing engines, Probably Bourne's 
“ Catechism of the Stam Engine” will give you all the information you 
want, 

WEEKLY ReapER.— You ave quite at liberty to use the arrangement you show, 
In «@ brick-making machine you will not infringe a patent for a stone- 


breaker. 

W. D. F. (Southampton).— Write to the Marine Department of the Board of 

Trade and try to get an official statement concerning the books required. If 
u sail, write to us again, 

B. C.—* Machine Construction aad Drawing,” by B. Tomkins, and “ Prin- 
ciples of Machine Construction,” by same wuthor, both published by W. 
Collina, Son, and Co., London, 

W. F. W.—There is no really good technical dictionary of the kind in erist- 
ence. Those already published do not really give the workshop equivalents 
of the two languages. If some of the translations are correct and wiomatic, 
others are too litteral, and in some cases even vidiculous, Again, such 
dictionaries alieaya aim at too much and ave too large. That a good 
engineer's dictionary of Bnglish, French, German, and Italian ia wanted 
there can be nodoubt, Whether it would pay to produce it is a question for 
a publisher. We can express no opinion on the subject. 


SUBSCRIPTIONS. 

Tar Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. £0 6d, 
Yearly (including two double numbers) .. -. £1 98. Od, 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for tranamission abroad, 

Cloth cases for binding Tur ENGINEER Volume, price 2s, 6d. each, 

A complete set of Tar Enoineer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below ;—Foreign Subscrilers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher, Thick Paper Copies may be had, if vreferred, at 
increased rates, 


Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, pe of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 

‘est Coas Africa, West In Cyprus, £1 16s. China, Ja 

emittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Chili, . Borneo, Ceylon, Java, and Singapore, £20s.6d. Manilla, 
Mauritius, Sandwich Isles, £2’5s. 


ADVERTISEMENTS. 

*," The charge Sor Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages secen words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch, All 
angle advertisements from the country must be accompanied Ly a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Kditor of Tak ENGINeer, 163, Strand, 


MEETINGS NEXT WEEK. 


———": on Canals ;” and, time permitting, the following paper will be 
. “Hydraulic Propulsion,” by Mr. Sydney W. Barnaby, Assoc, 


will assemble at 11.30 a.m. in the Town Hall. The following rs will 

Shields,” 
by Mr. Matthew Hall, C.E., Borough Surveyor, South Shields. ‘ Hospital 
Construction,” by Mr. A. Campbell 


si th 
Stables, the new Infectious Diseases Hospital, and the Mernden uarries, 
train will leave Westoe-lane at 2.30 p.m. 
1£TY.—Thursday, Feb, 2ist, at 8 p.m.: Ballot for the 
election of _-. jer to be read, “‘An Analysis of Spotley Bridge 
r. Pelie, 


RoyaL Socrery.—Wednesday, Feb. 20th, at 7 p.m.: 
The follo’ pa will be read :—‘‘ The Great Storm of January 26th, 
b r. William Marriott, F.R Met. Soc. ‘The Height of the 


eutral Plane of Pressure, and 7— of Monsoon Currents in India,” by 
bald, M.A., F.R, Met.Soc. ‘‘ On the Sunrises and 
Sunsets of November and December, 1883, and January, 1884,” by the 
Hon, F, A. Rollo Russell, M.A., F.R. Met. Soc. 
Society or Arts.—Monday, Feb. 18th, at 8 p.m.: Cantor Lectures. 
of by Mr. Robert W. F.8.A. Lecture I. 
eir a ments, aspects, design, and general planning. Wednesda‘ 
Feb, 20th, a' Eleventh ordinary acting. of Land 
on the North-Western Cvast of England,” by Mr. Hyde Clarke, 


EATH. 

On the 5th inst., at Cleethorpes, Josep Epwarp Fisner, M.I.C.E., 
Resident Engineer of the Manchester, Sheffield, and Lincolnshire Railway 
and Docks, Grimsby. 
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THE ROYAL COMMISSION ON THE METROPOLITAN DRAINAGE 
OUTFALLS, 

_ Lonpon has seen six Commissions of Sewers, and is now 

in the midst of a third inquiry as to the effect of the 

existing system of sewerage on the state of the Thames. 


rov t. The northern drainage had only been in 
ull operation for three years, and in partial operation for 
two years previously, when the famous “Barking 
Memorial” made its appearance, and the Home Secretary 
directed the present Sir Robert Rawlinson to institute an 
inquiry into the allegation that the northern outfall sewer 
was choking up the river and the adjacent creek with 
sewage silt. In his report to the Home-office at the close 
of the investigation, Sir R. Rawlinson announced that 
“the allegations in the memorial had only been partially 
proven.” This report was presented in November, 1869, 
and in ten years afterwards came what is called “The 
Mud-Bank Inquiry,” instigated by the Thames Con- 
servators, in connection with the reports of Captain Calver. 
The report of the arbitrators and the umpire charged with 
the conduct of the inquiry, was such as to exonerate the 
Metropolitan Board from all responsibility with regard to 
the mudbanks in the river, and the Conservators were left 
to their own resources, Still the question has not been 
allowed to rest, and now we have a third inquiry, in the 
form of a Royal Commission, the result of persistent and 
loud complaints made to her Majesty’s Government, as to 
the state of the Thames, consequent on the discharge from 
the outfalls. 
The Royal Commissioners appointed to deal with this 
latest phase of the question have issued what they term 
their “first” report. The phrase is ominous, as indicating 
an uncertain something yet to come. The Commissioners 
have held fifty-nine meetings, and have examined 126 
witnesses, They have listened to speeches from learned 
counsel, and have received “a large number of plans, 
tables, and other documents, prepared in most elaborate 
detail.” We are almost aghast to learn that in addition to 
the “ great mass of evidence” brought by the complainants 
to prove their case, they were pre with 282 more 
witnesses to the same facts. The Commissioners deemed 
it prudent to dispense with the attendance of these parties, 
but we are promised their names and the heads of their 
evidence in the forthcoming appendix to the report. The 
whole of the evidence, including both sides, is divided by 
the Commissioners into two classes—one the scientific, and 
the other the popular. The scientific evidence appears to 
go a very small way towards settling the question at issue, 
or the obvious reason that there is so much of it on either 
side. As against the outfalls there were such authorities 
as Mr. dwin Latham, Mr. Mansergh, Dr. Meynott 
Tidy, Dr. Frankland, Dr. Corfield, Mr. Heaton, Professor 
Tuson, Professor Way, Dr. Lionel Beale, and several others. 
In defence of the outfalls there were Sir F. Abel, Dr. 
Odling, Dr. Voelcker, Dr. Dupré, Dr. Sorby, Mr. Law, 
Mr. Chatterton, and Mr. Dibdin. Engineers, medical men, 
chemists, and microscopists, “all gentlemen of high pro- 
fessional standing,” are thus arrayed in opposition to each 
other, and the Commissioners appear to conclude that the 
balance of scientific evidence is about level. In order to 
turn the scale they refer to evidence of the “ popular” 
type. Here they encounter a multitude of witnesses who are 
all positive as to the annoyance which they personally 
suffer from the effect of the outfalls. The Commissioners 


be | say, “ We find the real question to be, Is there a nuisance? 


and if so, to what extent?” This, they observe, seems to 
them substantially a question of fact ; “ the scientitic evi- 
dence, on either side, only tending to show that such a 
nuisance may or may not be expected.” 

It is here that we come to a critical point in the inquiry. 
The Commissioners say :—“ We find it impossible not to 
be satisfied by the overwhelming amount of concurrent 


tion | evidence, much of it from indisputable sources, as to the 


real existence, under certain conditions, of the nuisances 
complained of.” They say it is altogether incredible that 
such a wide-spread feeling of dissatisfaction should prevail 
without reasonable ground, or that it can be the result of 
mistake. In their judgment it appears impossible to 
account for the agitation, except for the justifiable motive 
of obtaining the removal of grievances which are felt to be 
serious and substantial. The Commissioners further 
observe that the —— of the causes in operation is so 
great that it is hardly surprising some such results should 
occur as are the subject of complaint. The daily quantity 
of sewage going into the Thames is enormous, amounting 
on an average to 23,000,000 cubic feet, or at the rate of 
16,000 cubic feet per minute, equal to 446 tons. Looking 
at statistics of this sort, the Commissioners say, “It is 
surprising that the nuisance is so far mitigated as we find 
it to be.” They consider that a nuisance does exist, 
though not to the extent alleged. They state in their 
“Conclusions ” that, as a general rule, “ Above Greenwich 
and below Greenhithe the river does not afford ground for 
serious complaint.” But they say: “ Between these limits 
the effects of the sew disc’ are more or less 
apparent at all times. e “evils and dangers” which 
now exist are also “likely to increase with the increase of 
the in the districts drained.” Already, 
according to Dr. Frankland, a million and a-quarter 
tons of mud into the river from the outfalls 
every year, and hence “it cannot be unreasonable 


that some alarm should be felt at the continuance of 
process.” Being convinced that the discharge of the 
metropolitan sewage, as at nt conducted, is the source 
of certain evils, the Commissioners propose to enter on the 
further branch of their inquiry, which is to discover what 
measures can be applied for remedying or preventing the 
mischief that is now going on. 

Notwithstanding the moderate tone which y 
characterises the report of the Commissioners, there are 
some rather startling indications as to the current of their 
ideas, If they could think it practicable, they would 
apparently recommend that the rainfall should be separated 
from the actual sewage in the drainage system of the 
metropolis, There are also intimations that they look upon 
the present intercepting sewers as too small for their work, 
and they take great exception to the extensive adoption 
of storm outlets. It is palpable that if the present out- 
falls are to be retained, the Commissioners will advise that 
some system of deodorisation should be rendered compul- 
sory. The policy of the Metropolitan Board, in refusing 
to adopt any method of sewage treatment which does not 
offer a prospect of profit to the ratepayers, is particularly 
unacceptable to Lord Bramwell and his colleagues on the 
Commission, as it evidently was to Sir R. Rawlinson at the 
time of the Barking inquiry. The position of the outfalls 
at Barking and Crossness is another matter which appears 
to be unsatisfactory to the Commissioners. They would 
fain see the outfalls farther down the river, if we may 
judge from the manner in which they review ew pro- 
posals to that effect. They go through the whole history 
of the —" * question in reference to the metropolis, and 
there is a disposition to revive certain old controversies 
which it might have been thought were buried for ever. — 

The Commissioners speak with ardent praise of Sir 
Joseph Bazalgette with respect to the drainage works 
which he has carried out, so far as the design and execu- 
tion are concerned ; but we apprehend they would have pre- 
ferred that a bolder scheme Tad been adopted. So far as 
present defects may be remedied, they say nothing to show 
that they would be satisfied with the proposed enlargement 
of the sewage reservoirs. It is a fact that the volume of 
sewage has outgrown the capacity of the tidal reservoirs 
at Barking and Crossness, so that on sundry occasions in 
the course of a year the discharge of the sewage has either 
to commence before the tide has n to ebb, or to con- 
tinue after it has begun to flow. The Royal Commissioners 
would fain have larger sewers as well as bigger reservoirs, 
and they would be glad to see the outfalls placed farther 
down the river. So, ‘at least, we infer from some things 
they say, and from the fact that certain things are left 
unsaid. But some of the work that has been done cannot 
be undone, and we fear it will severely tax the souey 
of the Royal Commissioners to discover a plan by whi 
the sewage of the metropolis shall be disposed of so as not 
to inconvenience anybody. If another million or two, 
beyond what is already contemplated, would put things 
straight—would abolish all the di ble smells, make 
the river pure, restore the fish, make the sand and 
gravel clean again, it would be money well spent. The 
main drainage works have not been dear, but their design 
has been, perhaps, too closely limited by economical con- 
siderations, though happily the workmanship has been 
excellent. 


THAMES STEAMBOATS, 


Tue London Steamboat Company finds it necessary to 
re-arrange its affairs; and a crowded meeting of share- 
holders was held at Cannon-street Hotel on the 11th ingt. 
to consider a scheme for the re-construction of the com- 
pany. The assets of the company are estimated to be 
worth £197,000, but there are debts amounting to £74,000, 
leaving the net available assets £123,000. The goodwill of 
the company is valued at £35,000, making the total assets 
£158,000. It is pro that the company shall be re- 
constructed with a capital of £210,000 in 42,000 shares of 
£5 each, of which 32,000 shares are to be preference and 
10,000 ordinary shares. It seems that the shareholders 
are asked to pay £20,000 in cash, wanted at the moment, 
and liquidators have been appointed to carry out the 
sale by the old company to the new one. This seems 
to be a favourable a for urging on the company 
the propriety of making a change in its system of dealing 
with the public, which change could not fail to prove 
serviceable to all concerned. The passenger steamboats 
plying on the Thames are very, very far from what they 
ought to be ; and there is no good reason why they should 
not be supplanted by craft constructed more in accordance 
with modern ideas of comfort, speed, and safety. By far 
the larger number of the Thames “penny steamers” are 
very old, having been built quite thirty years ago. The 
were no doubt well designed for the period, and we 
adapted to the demands made on them, and the 
conditions under which they worked. The Thames 
then, and for long afterwards, was little better than 
an open sewer, and few persons who pretended to 
refinement would trust themselves on the river. The piers 
and dummies were dirty and inconvenient, and the traffic 
to be provided for was wholly third-class. The river has 
been purified, its banks have been beautified, and the 
landing stages are safe and convenient; but no change has 
been made in the boats, unless it be for the worse; and in 
spite of the augmentation of traffic between Westminster 
and the City, the Thames steamboat is not now patronised 
as it was when London street traffic had attained nothing 
like its present dimensions. The traffic is wholly third- 
class, wn it cannot possibly be otherwise until superior 
accommodation for ngers is provided. 

Railway companies know that the third-class passenger 
is very long suffering, but they also know that every 
attempt that has been made to render the third-class 
passenger more at his ease has been fully appreciated by 
the public. The third-class i on most of our great 
lines are now cushioned and a ed, and far more com- 
fortable than second-class coaches were a dozen years ago. 


Indeed, some of them com favourably with old- 


fashioned first-class stock on lines which we refrain from 
naming. If the London Steamboat Company wishes to earn 
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dividends it must adapt itself to the manners and customs 
of the day, and it must provide steamboats very different 
in many respects from those it now uses. We know that 
this course has often been urged on the company ; and we 
are not aware that any serious defence has ever been 
set up. A favourable opportunity now occurs at all events 
for making the change, and we urge its propriety once 
more on the directors of the company. The alterations 
needed would not demand any very radical departures as 
to size from the present type of boat. The oscillating 
dle engines, designed and constructed by Messrs. John 
enn and Son, have answered their purpose very well, and 
to the boats which go up to Kew paddle wheels are 
essential, as a draught of about 2ft. Gin. is the most that 
can be reckoned on in summer during certain states of 
the tide. The boats are fairly fast now and are admirably 
handled; but the new boats might easily be made a little 
faster with advantage. The accommodation provided for 
passengers is as bad as it possibly can be now. It con- 
sists of the deck, on which are certain hard wood seats, 
and there is no shelter whatever provided, either from the 
sun in summer or the rain and wind in winter. There is 
a cabin below the after deck ; the sole attempt made to 
render this habitable consists in putting a hard wooden 
bench down each side. Is it a matter for surprise that in 
winter the trafiic faiis off! is it not rather wonderful that 
any passengers at all are carried ? 

It is too much, we suppose, to expect that really satis- 
factory boats will be put on the river all at once. Yet we 
can see no reason whatever why craft of the type of the 
steam gondola on Coniston Lake should not be used. The 
boat in question is smaller than a London penny steamer, 
being about 98ft. long, and carrying 223 passengers. She 
has a propeller 3ft. in diameter, and steams about twelve 
miles an hour. Her engines are aft, and she has a good 
aa deck over them, while forward is a saloon 

utifully fitted up, and provided on all sides with plate 
glass. A Thames steamer might easily be designed which 
could have a somewhat similar saloon on deck, There is 
nothing about the bridges to prevent one from being used. 
We have said that paddle-boats would be needed for the 
boats going up to Kew; but seeing what Messrs. Yarrow 
and Co. have done on the Magdelena and other rivers in 
the way of shallow draught steamers, it is evident that 
something very far superior to anything yet seen on the 
Thames could be made for working the higher portions of 
the river. For the rest, screws are more suitable than 
paddles, lending themselves more kindly to the wishes of 
the designer. The “mouche,” well-known to all who have 
visited Paris, may be taken as faintly indicating what 
could be done on the Thames. The space now use- 
lessly occupied by the cabin of the penny-boat would 
accommodate enginesand boiler ; and forward of thesemight 
be provided, as we have said, a deck house, the full 
width of the boat, save a narrow gangway or waterway 
required to protect its sides from injury when alongside a 
pier. The house would be low externally, being sunk, so to 
speak, below the level of the deck; but lofty enough 
within. The top could be made to serve as a promenade 
deck, as its level would be below that of the captain’s 
bridge in the penny-boats. The bridges would not interfere 
even when the tide is highest. Aft of the deck-house would 
be an open deck, which would be covered, however, by a 
permanent iron awning, which would keep out the sun and 
rain. Two classes might be provided for—the first in the 
saloon, and the second on deck; and this would present no 
difficulties whatever. It is, of course, impossible to do more 
here than indicate in general terms the nature of the boat 
wanted; but any change must be achange for the better, 
and a change will have to be made. We have said nothing 
ofthe larger boats which ply to Woolwich; but they are 
in no respect better than the smaller craft which ply 
above bridge. Changes and improvements are wanted in 
them; but they would take a somewhat different direction 
from that which we have indicated as suitable for the 
— penny steamer. 

t is a matter for some wonder that the London Steam- 
boat Company has existed so long without rivalry. 
Speculations of the most risky character have never failed 
for lack of funds; yet no one seems to have thought of 
putting on the Thames steamboats in which the civilised 
citizens of the greatest metropolis in the world might 
voyage with some sort of comfort. The fact that the 
London Steamboat Company is still in existence proves 
that money can be made by carrying passengers on the 
Thames as badly as it is possible to carry them. With 
suitable boats, properly worked, there can be no doubt 
that the traffic would be enormous as compared with what 
it is now. Possibly the present company will take warning 
in time, and endeavour to attract traffic. If not, sooner or 
later it will find itself supplanted by those who understand 
more fully modern conditions of success. 


COMPOUND LOCOMOTIVES. 

TuHE compound locomotive does not appear to grow in 
favour with lecomotive superintendents. A few are at 
work in the United States and on the Continent, and about 
a dozen of Mr. Webb’s engines are now running on the Lon- 
don and North-Western Railway. It may perhaps be taken 
for granted, however, that the number is sufficiently large 
to permit an opinion to be formed concerning their merits. 
The results obtained up to the present are not encouraging. 
Compound locomotives cost more than the ordinary engine. 
Regularity in the force turning the crank shaft is of no 
consequence, and they have to depend for favour solely on 
their powers of saving coal as compared with other engines. 
In a word, if they are not economical in the consumption 
of coal, they possess no advantages over other locomotives. 
A great deal of interest has centred in the performance of 
Mr. Webb’s engines—which were fully described and 
illustrated in our pages last August. It has been stated in 
general terms that they burned 20 per cent. less coal than 
the ordinary London and North-Western engines; but no 
definite figures were given until very recently, when a con- 
temporary published a statement made by Mr. Webb, 
which supplies the information wanted. On the 26th 
October, 1883, a compound engine took the 10a,m, Scotch 


express from Euston to Carlisle, a distance of 300 miles in 
round numbers. The engine and tender weighed when 
starting 62 tons 13cwt. The train consisted of twelve 
coaches to Crewe ; a thirteenth was added at Crewe. The 
gross load, including this, was 214 tons 9 ewt. 1 qr., or up 
to Crewe, 204 tons m round numbers. The average 
running speed was a little over 44 miles an hour. Good 
time was kept. The engine has a pair of high-pressure 
cylinders, 13in. diameter, and one low-pressure cylinder 
26in. diameter, the stroke of all being 24in. The diameter 
of the driving and trailing wheels is 6ft. Gin. The total 
weight of coal used—quality not stated—was 79 cwt. The 
water evaporated weighed 75,4601b. The evaporation was 
therefore 851lb. per lb. of coal, a very excellent result, 
seeing that the feed-water was not heated. The consump- 
tion per train mile was 29°46 1b. From thisa deduction of 
1-2 1b. per mile is made for lighting up. We do not quite 
see why, as coal is usually weighed on to a tender when 
the engine is in steam, although the fire has not been 
made up. However, accepting this deduction, we have 
28°25 per mile as the actual consumption per mile. The 
Gladstone, with an average load of 19°5 vehicles, and about 
300 tons gross load, burns 31 1b. per mile, the evaporation 
being about the same as in Mr. Webb’s engine, the speed 
over forty-five milesan hour. The line is much steeper and 
more difficult than that between London and Crewe. The 
per vehicle mile is 158lb. Mr. Webb's 
engine burned 1°88 1b., counting the engine and tender as 
two vehicles, and the train as made up all throughof thirteen 
coaches. No allowance has been made in the case of the 
Brighton Railway engine for coal burned during shunting 
and standing at Victoria station for some hours. 

In order to arrive at a conclusion as to the value of this 
performance, we must carefully consider the conditions 
under which it was made. To begin with, the train load was 
about one-half that taken in the tourist season by single 
engines from London to Crewe. It is as nearly as possible 
one-half that of the Brighton 8.45 a.m. up express. Mr. 
Worsdell sends trains of twenty-two coaches out daily with 
a single engine. A train of thirteen coaches may be 
regarded as below the average for anything but limited 
mails. Again, the speed is not very high. The whole 
time allowed for running from Euston to Carlisle is seven 
hours and twenty minutes, from which must be deducted 
two minutes at Willesden, five minutes at Rugby, seven 
minutes at Crewe, and twenty minutes at Preston, or in 
all thirty-four minutes, leaving as running time 406 
minutes, or 1°33 minutes per mile, or alittle over forty-four 
miles an hour. There are none but very easy gradients 
on the London and North-Western from Chalk Farm to 
Preston. Up to Crewe 1 in 326 is the steepest gradient 
against a train going north, if we except one or two very 
short bits of rising ground ; that is to say, for 235 miles 
the road is very level. It then continues to rise, with one 
small exception, to the top of Shapfell, a distance of about 
thirty miles. The incline from Tebay to the summit is at 
the rate of 1 in 75 for a distance of about tive miles. This 
point reached, the line falls to Carlisle—a distance of 
thirty miles—at such a rate that the descent can be made 
almost entirely without the aid of steam. Taking into 
consideration the moderate dimensions of the train; the 
level profile of the road—with the Shapfell exception—the 
length of the continuous runs, and the good quality of the 
coal, as evinced by the performance of the boiler, it must, 
we think, be admitted 28°25 1b. per train mile is in no way 
an exceptional performance. It is a very good duty 
no doubt, but we fancy that it is hardly so good as 
that of Mr. Stirling’s single driver outside cylinder 
engines on the Great Northern, which are reported to run 
from King’s Cross to Doncaster with twelve coaches on a 
consumption of 26]b. per mile. The figures given by 
Mr. Webb would obviously be far more interesting than 
they are if he had furnished the public with a statement 
of the normal consumption of fuel over the same road 
with his regular engines. 

It is not easy to get from the advocates of the compound 
locomotive a definite statement of the reason on an 
advantage should be gained. Compounding is not adopted 
to prevent condensation. Indeed, to put two long cylinders 
of small diameter outside the frames of a locomotive is 
hardly the best way to secure that end; in any case, the 
condensation in a pair of inside cylinders is very small. 
Nor is it, as we have said, to secure regular turning of the 
crank shaft that the system has been adopted. Advantage 
can only be sought in the way of saving fuel; and this, it 
is clear, can only be had by expanding the steam more in 
the compound than in the normal engine. In one word, 
compounding is the same thing as putting in larger 
cylinders. The engines working the Scotch mail in the 
ordinary way have cylinders 17in. by 24in.; their capacity 
is therefore 6306 cubic feet. The three cylinders of the 
compound engine have a capacity of 10°962 cubic feet. Two 
cylinders 22°5in, in diameter would have the same capacity, 
and we may ask why they should not be used instead of 
the three cylinders adopted by Mr. Webb. The objections 
can be briefly stated, and are not insurmountable. It 
would be possible with a little scheming to get them in 
between Saoen by the aid of Joy’s valve gear, or by 
putting the slide valves under them as in the Gladstone. 
The frames would, however, require some modification in 
arrangement, in all probability. But with cylinders of 
this size four coupled drivers could be made to slip with 
the greatest ease, unless precautions were taken to prevent 
it. This is one of the reasons why attempts to use locomo- 
tives with great cylinder capacity have hitherto not been a 
success. Their drivers put them in full gear and turn on 
steam, and the wheels slip at once. If they attempt to 
start them with the link raised, the ports are blinded and 
the steam will not enter the cylinders at all. One way out 
of the difficulty lies in modifying the regulator. If that is 
made to open gradually by means of a hand wheel and fine 

itch screw, it will not be easy to make the engine slip, 
cause the throttle valve will act as a reducing valve. 
The great objection to the screw—which used to be em- 
ployed pretty freely in old locomotives—is that if the 
engine does slip, steam cannot be shut off suddenly; but a 
modification might easily be made in the stop valve, which 


would provide for this, When the engine was fairly 
running it could be worked at a high e of expansion, 


and no doubt all the economy that can be derived from 
compounding would be had. However, we should be slow 
to advocate the use of two 22}in. cylinders instead of two 
17in. cylinders for a passenger locomotive intended to work 
the Scotch express; but we should like to see what could 
be accomplished by a pair of 19in. cylinders, the propor. 
tions of the boiler remaining unaltered. 

Mr. Webb has carried out a most interesting and instruc. 
tive experiment. It is only to be regretted, we think, that 
he did not begin with goods engines, in which the steam jg 
worked with much less expansion and to smaller advantage 
than it is in passenger engines. We understand that 
apart from the data given above, the compound engines 
burn about 61b. per mile less than the non-compound, 
This, however, does not seem to be borne out by the result 
of the run from Euston to Carlisle, which we haye 
given above, for we can scarcely think it probable that any 
modern English locomotive can want some 34 Ib. of good 
coal to draw a train of but thirteen coaches over a road for 
the most part practically level. 


THE UNITED STATES CRUISERS, 


Tue latest advices from the United States go to show that 
the questions connected with the new cruisers are likely to be 
settled summarily by the refusal of Congress to build them 
at all. The United States Army and Navy Journal gives us to 
understand that, not the engines alone, but the hulls of the new 
ships are criticised. The inquiries of the Senate Naval Com- 
mittee have revealed serious differences of opinion on the sub- 
ject of the new cruisers. Chief Naval Constructor T. D. Wil- 
son objects to placing the batteries in a central superstructure 
with an open forecastle and poop deck, as allowing too much 
water to dash over the ships and impairing their speed in a high 
sea, The Secretary of the Navy, the Bureau of Ordnance, and 
a majority of the Advisory Board were of the opinion, on the 
contrary, that the sea-going qualities of the ship would be in no 
way impaired, while the fighting capacity would be notably in- 
creased, While Mr. Wilson does not think the Boston and 
Atalanta will be entire failures, he stated to the Committee that 
he thought it would be unwise to build any more vessels of 
their type. He has also doubts about the success of the 
Chicago, Hedoes not believe she will make over 15 knots an 
hour ina heavy sea, and will fall considerably below that. The 
Senate Naval Committee continues to hear testimony on the 
subject. Admiral Porter was before the Committee and gave 
his views on the vessels now being built and those that should 
be built. Commodores Simpson and Semmes, Captain Johnson 
and Commander Bartlett were also heard, Other officers will 
be invited to appear. Meanwhile, the daily papers are vigour- 
ously discussing the merits of the new cruisers. The New York 
Evening Post has an article rigorously criticising them, which 
bears internal evidence of having been writtea by a naval 
officer. The Chicago papers are especially savage in their 
attacks. The Zribune of that city devotes nine columns to an 
account of the abuses of the naval administration. Thus the 
doubt increases as to whether Congress will make any further 
appropriation for new vessels for the present. This is certainly 
one way of settling the diffculty. 


A GREAT RUSSIAN BRIDGE, 


We learn from Russian newspapers just to hand that the idea 
of repeating the ice railway across the Bay of Cronstadt, tried 
with partial success in the year 1881, has now been finally given 
up. .A scheme has, in fact, taken its place for connecting 
Cronstadt and Oranienbaum by a bridge at a cost of about six- 
teen millions of roubles. The structure will be erected under 
the supervision of engineers appointed by the Russian Govern- 
ment. It will rest upon granite pillars, fixed by the caisson 
method, each of them, protected from the action of the waves 
during the prevalence of south-west winds by an angular wall- 
like guard of stone. The bridge will be 7} versts in length, and 
is expected to be completed in the year 1889. When finished it 
will consist of two parts—a railway and a foot bridge—and will 
be lit by the electric light. 


LITERATURE. 


Steel and Iron; Comprising the Practice and Theory of the 
Several Methods Pursued in their Manufacture, and of their 
Treatment in the Rolling Mill, the Forge, and the Foundry. 
By W. H. Greenwoop, F.C.S., M.LM.E., &c. London, Paris, 
and New York: Cassell and Co, 1884. 


Tuis volume is one of the series of manuals of technology 
edited by Professor Ayrton and Dr. Wormell, having for 
their professed object the description of the various pro- 
cesses practised in the industry of which they treat, and 
the exposition of the scientific principles which underlie 
their application. The importance of such a work at the 
present moment can scarcely be overrated ; our industries 
in general, and the iron trade in particular, are passing 
through one of those crises which, however much suffering 
they may for the time being cause to all connected with 
the trade, rarely pass away without leaving behind them 
a permanent benefit in the shape of improved processes 
whose object is an economy either of labour or material ; 
and it is undeniable that the surest mode of attaining such 
economic improvement is the technical education of the 
artisan. As long as the workman remains a mere empiti- 
cist, content to work by rule of thumb, so long will he be 
found not only incapable of appreciating, but even ready 
to oppose, actively or passively, all progress in Ins trade. 
When the manufacturer finds that he has but little margin 
between the selling price and the cost of production, his 
utmost efforts must f directed towards the reduction of 
the latter by improved processes of manufacture; and the 
first step Ay eo this desideratum must lie in the intel- 
ligent co-operation of his workpeople. This can only be 
attained by the prudent education of themasses, and notabl 

by that training in elementary scientific arta whic 

forms the groundwork of technological education, such as 


has of late years made exceptionally rapid advances in this 
country, and of the spread of which works like the present 
are the direct result. ; 
The volume before us gives in a very compact form a 
clear though brief outline of all the most important pro- 
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cesses employed in the production of iron and steel, in- 
cluding their most recent developments; and though the 
author can tell us but little, if anything, that is novel or 
original, yet he has succeeded in giving a very good idea 
of the principles and practice of iron and steel manufac- 
ture. The volume commences, as is usual, by a few 
chapters on the definitions of chemical and technical 
terms and on the more purely scientific portion of the sub- 
ject. This is the weakest part of the book, and bears 
occasional evidences of over-hurry or slipshod work, 
many of the definitions in particular being very loose. 
For instance, in his definition of the terms “ redshort ” 
and “coldshort,” the author states that redshort metals 
are “such metals as do not permit of being readily worked 
at a temperature at or above redness,” whereas, as is per- 
fectly well known, redshort iron, such as Welsh common 
bar, has to be rolled or forged at a temperature consider- 
ably above redness, namely, at a white heat, at which it is 
perfectly workable, though it is very short at a red heat. 

Again, in the chapters on refractory materials and the 
ores of iron, we notice several slips. Surely 87 per cent. 
of silica cannot be considered an unusually high proportion 
of that substance in siliceous sand, nor do we see how it is 
possible to have a brown hematite containing no water 
of combination. The description of franklinite is hardly 
a satisfactory one, and that of ilmenite should have followed 
after the last-named mineral instead of being wedged in 
between brown hematite and spathic ore. The formula 
for ferrous carbonate is Fe CO,, and not Fe,CO,, as it is 
repeatedly written here. All these are slips that admit of 
easy correction, but the author oy more seriously astray 
when he comes to consider the chemistry of pig iron. 
Throughout his ch: — on this subject he has failed to 
see the immense influence of silicon on the quality of pig 
iron. Had he properly appreciated the part played by this 
element he would not have stated that “silicon is an almost 
invariable constituent of pig iron,” and he would not have 
been so totally at sea in everything concerning chilled 
castings; he would not have stated that “the white 
portion of such castings is found to be poorer in silicon 
than the body of the casting,” which is not the case; nor 
would he consider that “it is impossible to predetermine 
from the chemical analysis of any pig iron whether it will 
produce good chill castings or otherwise.” Not only is it 
perfectly possible to say from the composition of a pig iron 
whether it is fit for making chilled castings or not, but even 
the depth of chill which an iron will give in any casting 
can be predicted almost to the eighth ot an inch. In this 
connection it may be added that the figure given on p. 198 
of a “section of mould for chilling tread of wheel” shows 
a pattern of most faulty design, which could never make a 
good chilled wheel. Among other slips in the chemical 
portion of the subject we may note that the account of the 
phenomena attending the solution of pig iron in acids on 
I 70 wants revision, for it is quite inaccurate as it stands. 

erne plates are not iron plates coated with tin, as the 
author seems to imagine, but with an alloy of tin and lead. 

The account of iron smelting in the blast furnace, which 
forms the next portion of the book, is fairly accurate and 
comprehensive, although the author does not sufficiently 
bring out the advantages of the closed front, nor does he 
pay sufficient attention to the most modern developments 
of blast furnace construction, such as the jacketting of the 
hearth with water plates, the employment of large water 
breasts and bronze tuyeres, &c.; nor does he mention the 
spray tuyeres which are so highly approved of by some 
authorities. More space might with advantage be devoted 
to the theory of blast furnace practice, especially as regards 
the composition of the charges when working on different 
kinds of ore. 

In the next part of his subject, the manufacture of iron 
and steel, the author appears to be far more at home than 
in the production and applications of cast iron. His 
account of the various methods of producing wrought iron, 
especially of the numerous mechanical puddlers that have 
from time to time been introduced, is very good. With 
regard to puddling, further details of the process might be 
desirable, and some notice should be taken of the modern 
improvements in the puddling furnace in which the sides 
of the bed consist of cast iron water boshes. Nor do we 
think that metallurgists of the present day will be inclined 
to accept as correct the explanation here given of the 
elimination of phosphorus during puddling, which is simply 
the hypothesis put forward many years ago by Dr. Percy, 
to the effect that it is due to the liquation of fluid phos- 
phide of iron from the pasty balls of the malleable metal; 
some of the statements about the elimination of man- 
ganese are, to say the least, of questionable accuracy. 
The diagrams of the puddling and heating furnaces are 
among the worst in the book. If, as the author states, all 
his figures are drawn to scale, why is the scale never 
appended ? 

The last portion of the book, treating of the manufac- 
ture of steel, is very well executed, although the descrip- 
tions of some of the processes are scarcely as clear or as 
complete as might be desired ; too much space has, perha’ 
on the other hand, been devoted to such processes as the 
Heaton, Ellershausen, &c. It would also be desirable to 
have given a more complete account of the arrangements 
of the casting pits, and the machinery—such as ingot 
cranes—connected with them, both in the open hearth and 
the Bessemer processes. The author does not seem to be 
aware that the “more recent practice” of placing the two 
Bessemer converters side by side and parallel is the 
American plan, the advantages of which have only recently 
been recognised in this country. Though but lately 
adopted here, it has long been in use on the other side of 
the Atlantic. 

_ Upon the whole, and in spite of the blemishes we have no- 
ticed, the authormay be congratulated upon having produced 
one of the best text books for its size on the tallinalegy of 
iron and steel, and one which cannot fail to be of service 
to a large class of readers, whether they be students who, 
possessing a knowledge of pure science, wish to get a clear 
conception of the different metallurgical processes, or 
workmen who have already gained their technical know- 
ledge by practical experience, hut wish in addition to 


understand the scientific principles upon which their 
practice is based, 


PRIVATE BILLS IN PARLIAMENT. 


On Thursday, in the Robing Room of the House of Lords, a 
conference was held between Lord Redesdale (Chairman of 
Committees of the House of Lords) and Sir Arthur Otway 
(Chairman of Ways and Means) on the one part, and the parlia- 
mentary agent having charge of Private Bills, for the purpose of 
deciding which Bills should commence in the Lords and which 
in the Commons. The following Bills, amongst others, will 
commence in the Lords:—Ayr and District Tramways, Bally- 
clare, Ligoniel, and Belfast Junction Railway, Belfast and 
Northern Counties Railway, Belfast Central Railway (Steam 
Vessels and Traffic Arrangements), Belfast Central Railway 
(Western Extensions), Belfast, Holywood, and Bangor Railway, 
Belfast, Strandtown, and High Holywood Railway, Belfast 
Street Tramways, Brighton and South Coast ‘Tramways, 
Brighton District Tramways (Extensions), Buenos Ayres and 
Ensenada Port Railway Company, Charnwood Forest Railway, 
Colne Valley and Halstead Railway, East and West Junction 
Railway, Golden Valley Railway (Hay Extension), Golden 
Valley Railway (Monnow Valley Extension), Gravesend Embank- 
ment, Landing Stage, and Railway, Great Western Railway and 
Bristol and Portishead Pier and Railway Companies, Limerick 
and Kerry Railway, Liskeard and Caradon Railway, North 
Cornwall Railway, Manchester Ship Canal, Ouse (Lower) Im- 
provement, Plymouth, Devonport, and South-Western Junction 
and Devon and Cornwall Central Railways, Portpatrick Rail- 
way, Railway Clearing House System Superannuation Fund 
Association, Rotherham and Bawtry Railway and Bawtry and 
Trent Railway and Dock Companies, Teign Valley Railway. 

The following will commence in the Commons :—Aldershot, 
Farnham, and Petersfield Railway, Anglesey and Carnarvon 
Direct Railway (No. 1), Athenry and Ennis Junction and Mid- 
land Great Western of Ireland Railway Companies, Avonmouth 
and South Wales Junction Railway, Barnstable and Lynton 
Railway, Barrmill and Kilwinning Railway, Barry Docks and 
Railways, Basingstoke, Alton, and Petersfield Railway, Bishop’s 
Castle Extension to Montgomery Railway, Blackpool Railway, 
Caledonian Railway (No. 1), Caledonian Railway (No. 2), Car- 
diff and Monmouthshire Valley Railways, Central Wales and 
Carmarthen Junction Railway, Chatham and Brompton Tram- 
ways, Cleveland Extension Minera] Railway, Cork and Bandon 
and Clonakilty Extension Railway Companies, Cork and Ken- 
mare Railway, Cranbrook and Paddock Wood Railway, Croydon 
and Kingston Junction Railway, Croydon Central Stations and 
Railways, Croydon Direct Railway, Croydon, Norwood, Dulwich, 
and London Railways, Denbighshire and Shropshire Junction 
Railway, Dore and Chinley Railway, Dublin Junction Railway, 
Dublin, Wicklow, and Wexford Railway, Dundee Suburban 
Railway, East and West Junction Railway, Eastern and Mid- 
lands Railway, East London Railway, East London Tramways, 
East of London, Crystal Palace, and South-Eastern Junction 
Railway, Easton and Church Hope Railway, Edinburgh 
Northern Tramways, Edinburgh Street Tramways, Enmerdale 
Railway, Essex (South-East) Tramways, Folkestone, Sandgate, 
and Hythe Tramways, Glasgow and South-Western Railway, 
Great Northern Railway, Great North of Scotland Railway, 
Great Southern and West2rn Railway (Additional Powers), 
Great Southern and Western Railway (Tullow Extension), Great 
Western Railway (No. 1), Great Western Railway (No. 2), Hali- 
fax High Level and North and South Junction Railways, 
Hendon Railway, Henley-in-Arden and Great Western Junction 
Railway, Highland Railway (New Lines), Highland Railway 
(Northern Lines Amalgamation), Hull, Barnsley, and West 
Riding Junction Railway and Docks, Kilsyth and Bonnybridge 
Railway, Kingston, Fratton, and Southsea Tramways (Exten- 
sion), Lancashire and Yorkshire and London and North- 
Western Railway Companies (Preston and Wyre Railway), 
Lancashire and Yorkshire Railway, Lea. Bridge, Leyton, and 
Walthamstow Tramways (Extensions), Leominster-and Brom- 
yard Railway, Lincoln and Skegness Railway, Liverpool, South- 
port, and Preston Junction Railway, London and South-Western 
and Metropolitan District Railway Companies, London and 
South-Western Railway, London, Brighton, and South Coast 
Railway, London Central Electric Railway, London Chatham, 
and Dover Railway (Further Powers), London, Chatham, and 
Dover Railway (Shortlands and Nunhead), London Eastern 
Tramways, Avonmouth and South Wales Junction Railway ; 
London, Reigate, and Brighton Railway, London Southern 
Tramways (Extension), London Street Tramways, London, Til- 
bury, and Southend Railway, London Tramways, Manchester, 
Bury, and Rochdale Tramways (Extensions), Manchester, 
Middleton, Rochdale, and District Tramways, Manchester. 
Sheffield, and Lincolnshire Railway (Additional Powers), Man- 
chester, Sheffield, and Lincolnshire Railway (Chester to Connah’s 
Quay), Mersey Railway, Metropolitan and London, Tilbury, and 
Southend Railways, Metropolitan Board of Works (District 
Railway Ventilators), Metropolitan District Railway, Metro- 
politan Outer Circle Railway, Metropolitan Railway (Park Rail- 
way and Parliament-street Improvement), Metropolitan Rail- 
way (Various Powers), Midland Railway, Milford Docks Junc- 
tion Railway, North-Eastern Railway, North London Tramways, 
North Metropolitan Tramways, Oxted and Groombridge Rail- 
way, Paisley and District Tramways, Peckham and East Dulwich 
Tramways, Plymouth, Devonport, and District Tramways, 
Rhondda and Bristol Channel Railway, Ruthin and Cerrig-y- 
Druidion Railway, Scarborough and East Riding Railway, 
Scarborough and Whitby Railway, Severn Bridge and 
Forest of Dean Central Railway, Skipton and North-Eastern 
Junction Railway, South-Eastern and Channel Tunnel Rail- 
ways, South-Eastern Railway (Various Powers), South-East 
Metropolitan Railway, Stockton Carr Railway, Strathspey, 
Strathdon, and Deeside Junction Railway, Sutton and Wil- 
loughby Railway, Swindon and Cheltenham (Extension) Rail- 
way, Swindon, Marlborough, and Andover and Swindon and 
Cheltenham (Extension) Railway Companies Amalgamation, 
Swindon, Marlborough, and Andover’ Railway, Taff Vale Rail- 
way, Tooting, Balham, and Brixton Railway, Totnes, Paignton, 
and Torquay Direct Railway, Triferig Valley Railway, Upwell, 
Outwell, and Wisbech Railway (Abandonment), Lisk and Towry 
Railway, Uxbridge and Rickmansworth Railway, Walton-on-the- 
Hill, Banstead, and Caterham Junction Railway, Watford, Edg. 
ware, and London Railway, West Lancashire Railway (Capital 
and Extensions), West Metropolitan Tramways (Extensions), 
Whitchurch, Nantwich, and Cheshire Junction Railways, Wirral 
Railway, Wisbech Dock and Railways. 

On Thursday the Examiner sat to dispose of a few Bills 
which, for various reasons, had been postponed. The Tooting, 
Balham, and Brixton Railway Bill was one of these matters. 
The object of the Bill is to put the district through which it is 
torun in more direct communication with the Chatham and 
Dover Railway, and accordingly powers are taken to construct a 
line from the Chatham Company’s railway at Brixton to Toot- 
ing, vid Balham and Tooting Bec Common. For about half its 


length the line will run almost parallel with the Brixton-road 
and Streatham Hill. The cost of carrying out the project is 
estimated by the promoters’ engineers at £349,787, which will 
be covered by the £400,000 which is to be raised in the usual 
way. Certain owners of property who complained of an infringe- 
ment of the Standing Orders succeeded in establishing their 
allegations, Standing Orders not being complied with. The case 
will in due coursé go before the Standing Orders Committee. 


COLCHESTER WATER TOWER. 


THE drawings we give on page 130 and our supplement 
are those of a brick and stone water tower, and cast 
iron tank, lately erected in Colchester, for the Corporation, 
who in 1881 purchased the water works from a company. One 
of the first things found necessary was the sinking and boring 
of a new well into the chalk formation, a description of which 
appeared in THE Encinger of January 27th, 1882. The 
tower and tank just completed is another and principal step in 
the direction of a constant and full supply. The engine power 
is somewhat small, and while the water had to be forced imme- 
diately into the town mains at a high pressure, the jar and 
strain on them was very great, leading naturally to the necessity 
of frequent repairs, and sometimes to actual breakdown of the 
pumping machinery. The desirability of a high service reservoir 
thus became apparent; and the Town Council instructed their 
engineer, Mr. Clegg, to prepare plans and specificationsof the work. 
It was at first thought practicable to construct a covered service 
reservoir of brick or concrete, on a hill adjoining the town ; but 
on going into the matter carefully, it was seen beyond a doubt, 
that the elevation of the ground was quite inadequate to over- 
come the friction in the mains leading to the town, a distance of 
some two miles, and still have head sufficient to command the 
upper parts of the town. In consequence of the impossibility of 
constructing a reservoir of the usual kind, plans and estimates 
were prepared for the tower and tank now illustrated. The 
tower is constructed of the red bricks of the neighbourhood, 
dressed with red Corshill stone, which is rich in colour and an 
admirable weathering stone. The girders supporting the floor 
of the cast iron tank are bedded on templates of Bramley fall, 
and a gran te kerb 2ft. wide is carried round the outer edges of 
the tower immediately under the sides of the tank. Access is 
to be had to the tank by means of a spiral cast iron staircase, 
built up in 9in. lengths on a centre core, the outer ends of the 
treads resting on York stone corbels, built into the brickwork, 
as the work proceeded, the steps being left free ; in this manner 
any settlement that might have taken place would have left 
them free to move, and prevented fracture. On a level with 
the crown of the arches connecting the pier is a concrete floor ; 
on this level is the valve of the byepass, by opening which the 
water is able to pass round from the rising to the delivery mains 
without going into the tank, and the town can be supplied by 
this means at a sufficient pressure during the cleansing and 
repairs of the inside of the tank. The tank is built up of cast 
iron plates, varying in thickness from {in. to }in., all- breaking 
joint and bolted together as indicated by the drawings. The 
caulking spaces are carefully filled in and caulked with sal- 
ammoniac, sulphur, and iron borings. The sides of the tank are 
stayed by 1jin. wrought iron ties running right across from side 
to side, and supported at intervals by uprights, formed of 3in. 
gas tubing with cast iron caps screwed on to them and recessed to 
receive the stays. On the outer side of the tank, and at the end 
of each stay, is a circular cast iron washer plate as shown on 
the drawing, and the cast iron gussets which are built up in three 
pieces against the inner sides of the tank plates take the imme- 
diate pull of the stays when tightened, and keep the sides of the 
work true and square. The circular plates in the centre carry 
the staircase, which from the top of the tank to the lantern on 
roof is self supporting. The reservoir when at overflow level 
holds in round figures 230,000 gallons. 

The works were opened by the Mayor and Corporation, on 
Thursday, September 27th, 1883, and Sir Robert Rawlinson, 
C.B., C.E., who gave his advice to the engineer throughout the 
entire work, was present and assisted at the ceremony ; and his 
words, “I am assured that the work stands there without a crack 
and without a flaw,” are ample testimony to the way in which 
the work was executed by the contractors, they being, for the 
tower, Messrs. H. Everett and Son, of Colchester, and for the 
tank, main laying, &c., Mr. A. G. Mumford, of the Culver-street 
Tronworks, in the same town. 


TENDERS. 
FULHAM-ROAD WORKHOUSE.—FIRE-ESCAPE STAIR- 


For the erection of fire-escape staircase at the Fulham-road 
Workhouse, for the Guardians of the Poor of the St. George’s 
Union. Mr. H. Saxon Suell, architect. 


SOUTHALL SCHOOLS.—FIRE-ESCAPE STAIRCASE. 
For the erection of fire-escape staircase at Southall Schools, for 
the Guardians of the Poor of the parish of St. Marylebone. Messrs, 
H. Saxon Snell and Son, architects. 


s.d, 
Wm. Woodbridge, Maidenhead... .. .. .. .. .. 298 0 0 


ST. LUKE’S WORKHOUSE.—CISTERNS, &c. 

For the erection of cast iron cisterns and supports, and for 
various alterations of the water pipes and adapting them to the 
new artesian well at City-road Workhouse, for the Guardians of 
the Poor of the Holborn Union. Messrs. H. Saxon Snell and Son, 
architects. 


£ 
East Surrey Ironworks... .. .. .. .. « 46815 0 


FULHAM-ROAD WORKHOUSE.—IRON BRIDGE. 


For the erection of an iron bridge between men’s and women’s 
dormitories of the Fulham-road Workhouse, for the Guardians of 
the Poor of the St. George’s Union. Mr. H. Saxon Snell, an. 

£ 8. 


00 
Potter and Sons—accepted .. .. .. 1800 0 
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Fig. 9.--GROUND PLAN OF PUDDLING FURNACES, STEAM HAMMERS, ROLLING MILL, FIRE-BRICK WORKS, AND REPAIR SHOPS. 


1, Boiler shep. 5. Rail finishing 10. Merchant mill. 14. Repair shop. 20 and 21. Workmen's barracks, 25. Railway station, 
2. Heating furnaces for rail mill. | 6. Testing machines. 11. Blooming trains. 15. Fire-brick works. 22. Heating furnaces. 27. Tubular boilers, 
3. 700-H.P, high-speed engine for | 7, Universal mill. 12. Paddling furnaces and boilers. 16. Roll foundry. 28, Finishing machines. 28. machines, 
4. Saw. [driving 3-high rail mill. | 8. Plate mill. 9. Sheet mill. 13, Smithy. j 17, 18, 19, and 26. Stores. | 24. Locomotive running shed. 29. 17-ton p Sova hammer. 
AND STE Ww of Wetter-on-the-Ruhr. The nearly 
| cylindrical uprights and the cross-beam 
No. IV. " are com of wrought iron plates. 


In the case of the 17-ton hammer—29 
on the plan—the fall is 24 m. = 8ft. 3in., 
while the weight of the anvil block, cast 
at the works, is 185 tons. The clear 
width between uprights is 6°28 m. or 
20ft. 7in. The hammer is single-acting, 
and hand-worked by means of double- 
heat valves. The diameter of cylinder 
is 1'1 m., or 3ft. 8in. 

Besides the tire mill, which will be 
referred to below, there are eight roll 
trains, the gear of which has mitre- 
shaped teeth, so as to work smoothly 
oe and avoid breakage as far as_ possible. 
Taking these trains in the upward 
direction, from the bottom of the plan, 
Fig. 9, the first is the blooming train, 
and the second a similar train used for 
rolling the mill bars for piling, and also 
small rails, &c. Each of these trains is 
driven by a 45-horse power beam en- 
gine. Next comes the small merchant 
mill, marked 10 on the plan. In this 
are also rolled the special bars with 
projections, for being afterwards cut 
into lengths to form the dogs for fasten- 
ing down flange rails. No. 8 is the plate, 
and No. 9 the sheet mill, the two driven 
by a 100-horse power horizontal engine. 
About 1500 tons of plates up to 2 m.= 
6ft. Gin. wide, and weighing a ton 
after shearing, are turned out yearly, 
and are as highly esteemed as those of 
the far-famed Styrian iron. Mild steel 

lates, capable of being pressed into 
con: are als> produced. No. 7 is the 
universal mill, in which wide flat bars 


Rolling mill_—It is the misfortune 
rather than the fault of the Reschitza 
Works, owing to their having grown 
up gradually round a nucleus, that the 
rolling mill, a ground plan of which is 
given at Fig. 9, above, is not contiguous 
to the steel works. The ingots, after 
being allowed to cool, are brought by 
small locomotives and then heated in 
furnaces provided with hydraulic press, 
rack, chain, and pulley for withdrawing 
them. The mill serves indifferently for 
steel and iron ; but whereas 28,000 tons 
of Bessemer and Martin steel are 
turned out yearly, only 7000 tons of 
finished iron are now produced. The 
latter is supplied by three double and 
five single puddling furnaces, all worked 
by hand. The former treat four charges 
of 600 kilogs.—12 cwt.—each every 
twelve hours, with 10 per cent. of loss ; 
and the latter five charges of 300 kilogs. 
=6 cwt. in the same time, with a loss 
of only 95 per cent. The waste heat 
from each double furnace, and each 
pair of single furnaces, fires a horizontal 
steam boiler, 11 m. long, by 1°42 m. dia- 
meter —36ft. by 4ft. 8in. All the 

uddling furnaces, and nearly all the 
cating furnaces, have stepped grates, 
for admitting a large quantity of atmo- 
spheric air, and so permitting of the 
consumption of inferior coal. Fre- 

uently the whole charge of the pud- 

ling furnace is worked in a single 
ball, shingled under a 3-ton steam 
hammer, for making the covers of plate for bridge and girder work are rolled 
piles. First-class plates are rolled from qi : to the amount of about 1500 tons an- 
a consisting of covers and mill bars ; nually. A bu may be rolled in this 
while the piles for second-class plates Bo. mill up to 70 cm. = 2ft. 3hin., wide, 
consist of covers and old rails or other and from 1 cm. to 13 em.—#in. to 5in. 
scrap. There is a special furnace for —thick. This mill, and that adjoining, 
heating old rails, in order to be flat- which was formerly used for rails, but 
tened into the covers of rail and other now produces large merchant iron and 
piles, which are prepared with more H bars, are driven by a 209-horse 
than ordinary care, and bound with power horizontal engine with 40-ton 
stout wire. (7 fly-wheel. 

There are in this department seven / —LEIMLE li Steel rails are now rolled in the new 
steam hammers, varying from 6 to 17 r : three-high mill—marked 3 on plan— 


2.8 o © 


tons, the two largest of which are of the erected in a separate building between 
type shown at Fig. 10, supplied by the forge and the river, and capable 
Mii 


Markische Maschinenbau Anstalt, Fig. 10.17-TON STEAM HAMMER, of ucing 300 rails in twelve 
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THE ENGINEER. 


The engine has a single horizontal cylinder 
at m. = 3ft. erin. diameter and 1°57 m, = 5ft. 2in. 
stroke, and makes from 60 to 70 revolutions a minute 
with steam of 52 lb, pressure. The steam is sup- 

ied by eight vertical boilers, 11°4 m. high uy 16 m. In 
diameter—37ft. 5in. by 5ft. 3in.—four of which are fired 
by the waste heat of the furnaces—marked 2 on the plan 
_for heating the ingots. The peculiarity of these boilers 
js that the flames or gases, which circulate freely outside 
them, are in direct contact with the plates of the upper 

rtion or steam space, though at this height they have 
already given ~ a — rtion of their heat. The 
engine is provided with the ona arrangement of double 
valve gear, but has neither expansion nor condensation, 


tire by hydraulic pressure of 200 atmospheres. These two 
rolls and two others, set in and out by screws, for guiding 
the tire and keeping it round, are all that appear above the 
floor. Special ingots of a conical shape, 56 cm.=22in. 
high, and 31 cm. = lft. in diameter at the base, are 
uced, under the 17-ton steam hammer, to discs 
14 cm. = 5hin. thick, with a hole in the middle, and are 
then, at the same heat, hammered on the beak of a 
6-ton hammer. They are then re-heated and rolled 
off in a single heat in the mill, which is capable of 
— forty in twelve hours, The tire mill is served 
yy a large furnace in close proximity, which is also used to 
anneal steel plates and axles. It is shown, with dimensions 
in millimetres, by Figs. 11, 12, and 13, below. It is 
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LONCITUDINAL SECTION 


A skilful driver, however, constantly regulates the stop | fired by two stepped grates, one on either side; and the 


valve according to the work; and the last passes are often | 


made without steam, the engine being provided with a 
40-ton fly-wheel. The large ingots are cogged and rolled 
off at one heat, and in from twenty-one to twenty-five 
into bars over 21 m. long. The mill, 18m. = 59ft. | 
ong, has three sets of rolls, the first of which is provided 
with steam lifts, one on each side, while a 
travelling crane permits of readily changing 
the rolls. The bar is fed up by live rollers 
to the circular saw, which, by means of rack 
and hand wheel, advances to meet it and cuts 
it into two or three lengths, The rails are 
passed on from the bench to the straightenin 
presses, the double ing machines, whic 
reduce them to dead lengths, and the drilling 
machines, which drill the four holes at once ; 
these are all arranged in a direct line, so 
that the ingots are converted into rails, and 
these railway wagons, without 
travelling over the same ground twice. With -- 
regard to the quality of the rails, the engi- 
neer-in-chief to one of the French railway 
companies, who has tested them, reported 
that they stand and wear well, and that the 
steel is better than that produced by French 
works. At the time of the Iron and Steel Y 
Institute visit, 6-metre and 8-metre rails were 790-49 
being rolled for the Hungarian State Railway, Ujena: 
and these were followed by orders for the 
Siebenbiirgen and other Hungarian railways, 
and 20,000 tons of rails for renewals and 
extensions of the company’s own system. 

A horizontal tire-mill, by the Mirkische Maschinen- 
bau Anstalt, is contained in a prolongation of the 
forge, shown at the top of the plan. It is driven by a hori- 
zontal engine, with pair of cylinders, 0°63 m. dia- 
meter and 1°42 m. stroke—2ft. by 4ft. 8in.—represent- 
ing at 90 revolutions 500 horse-power, erected under- 
ground, so as to leave the space all round free for 
working. The engines work by means of mitre gear on 


flames from each pass over half the hearth, descendin, 
together by a central whence the products o 
combustion are led to the >» Dhses by a horizontal flue 
provided with a damper. 
The plan of rolling mill—Fig. 9—also shows the posi- 
tion of the boiler shop—marked 1—the smithy—13—the 
Fig. 
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14—the fire-brick works—15—and the roll 


repair shop— 
foundry—16. The last-named department was originally 
the Imperial cannon foundry; and the pits formerly used 
for casting guns are now utilised for casting the rolling- 
mill rolls and steam cylinders. The moulds for the 
former are made in loam with a template. All the moulds 


are dried in ovens, no green sand being employed. 


Powdered charcoal is here used for coating the moulds, 


to a vertical shaft, ing the female roll with a single 
groove. The male roll is pressed against the inside of the 


instead of powdered coal; and for the finer castings it is 
mixed with an equal quantity of plumbago. The metal is 


melted in six reverberatory furnaces instead of cupolas, the 
castings being found more homogeneous; and these furnaces 
also serve to calcine the refractory earth for making fire- 
bricks, &c., in the department adjoining. The silica bricks 
for lining furnaces are made with a very pure quartz, 
obtained from Budirisk in Austria, which is burnt A 
wood in heaps, covered with earth, to render it friable. It 
is then crushed in a Blake stone-breaker, further reduced 
by rolls, screened, and then ground by edge-runners with a 
certain proportion of old fire-brick. This powder is mixed 
with 2 per cent. of lime and sufficient water to render it 
ogy when the clay is moulded by hand into the desired 

orm. The various articles are then subjected to hydraulic 
pressure of 1500 lb. per square inch, excepting Bessemer 
tuyeres, stoppers and sockets, and such like small articles 
which are only subjected to a pressure of 225 lb. per square 
inch. bee A dried in stoves and afterwards burnt in 

urnaces, 


IMPROVED SHIPS’ LIGHTS. 

We have recently had an opportunity of inspecting at the works 
of Mr. Peter Brotherhood, Lambeth, a set of ship lights constructed 
according to some improvements introduced by Messrs. Chance 
Bros. and Co., of Birmingham. The set consisted of port and 
starboard lights showing over angles of 112} deg., a masthead 
light of 225 deg., and an all-round anchor or riding light. All 
these lights are truly dioptric, formed not of moulded or pressed 
glass, but of pure optical giass accurately curved, ground, 
and polished, having a focal distance of 125 millimetres, or 
4°92in., and comprising a cylindrical belt with five lens-rings— 
six pieces in all, the height being about 6°5in. When the side 
lights are used without shelter the glass is framed in gun-metal, 
and mounted in a cylindrical lantern of copper and gun-metal 
about 27in. high and 12in. in diameter, with a domed top. 
Messrs. Chance have, however, introduced a method of mount- 
ing the lenses of side lights in an open gimbal framing without 


the lantern top, and placing them in small iron turrets on the 
ship, having suitable plate-glass windows and a trimming stage 
for service. The beam is thus always directed in a horizontal 
plane, and the steady maintenance and easy management of the 
light secured. We have illustrated in the accompanying engrav- 
ing this form of side light. 

The lights may, of course, be used with any illuminant. 
Those which we saw in use, with the exception of the anchor 
light, were lit with Swan incandescent lamps of 100-candles 
each, It is a little difficult to say with certainty whether a 
lamp of this kind or power would be the best under all circum- 
stances at sea. On the night of our inspection they were shown 
across the Thames, and the weather was clear. The lights were 
very bright indeed. In our opinion they were too bright, and 
might, with lamps of the above power, be em ing at sea 
should the vessels bearing them come fairly close to one another. 
This, however, isa matter capable of easy adjustment, and in 
no a the design and fitting of the lights, which are 
excellent. 


EXHIBITION OF METEOROLOGICAL INSTRUMENTS.—The Council 
of the Royal Meteorological Society have a to hold at 25, 
Great George-street, S.W., by permission of the President and 
Council of the Institution of Civil Engineers, on the evening of 
March 19th next, an Exhibition of Thermometers. The Exhibi- 
tion Committee invite co-operation, as they are anxious to obtain 
as large a collection as possible of such instruments. The com- 
mittee will be glad to show any new meteorological apparatus 
invented or first constructed since last March, as well as photo- 
graphs and drawing possessing meteorological interest. 

ELECTRICAL ENGINEERING.—The fifth lecture of a series on 
“* Electrical Engineering,” by Mr. John C. Fell, was delivered in 
the reading-room of the Society of Engineers, 6, Westminster- 
chambers, on Monday last, Mr. Jabez Church, past president, in 
the chair. The lecturer again took up the subject of circuit 
arrangements, and the optional methods for the di 1 of lamps 
for electric lighting, either in series or in parallel arc. A 
number of the best known arc lamps, such as the Siemens, the 
Brush, the Joel, the Werdermann, and the Brockie, dating back as 
far as 1846, were illustrated by diagrams and explained. The 
different methods by which the respective feeds are controlled was 
fully gone into, and the value of controlling the feed the 
varying resistance of shunt currents was pointed out. Thevrelative 
advantages of the arc and semi-ini escent lamps were com- 


pared, 
clusion, Mr. Fell enlarged upor the absolute necessity for com- 
ercial ne constructed that it would not go 


THE INTERNATIONAL RAIL MANUFACTURERS’ CONVENTION FOR 
THE REGULATION OF PRicks.—With reference to this convention, 
the Rheinisch Westphalische Zeitung says:—‘‘ Such an arrange- 
ment between the larger English, Belgian, and German railmakers 
appears to be a fait accompli. It has been agreed that in quoting 

rices for export these works shall not compete against each other, 
but according to a fixed arrangement distribute the quantities 
amongst themselves, compensating those who do not obtain orders 
some means or other. The difference in freight from the 
erent shipping ports cannot offer a serious obstacle to such an 
internatio. ment and its duration, as the prices given in 
the various tenders are always calculated on a basis price at works. 
At all events such a measure, which long ago has proved of prac- 
tical value in Germany, will put an end to the internecine compe- 
tition for foreign orders and cannot fail to exercise an important 
influence on the course of prices, and thus create a favourable 
change in the position of the industrial establishments of the 
Rhenish and Westphalian works. The r ones engaged in the 
rail trade are mostly concerned, such as pp, Bochum, Dort- 
munder Union, Rhenish Steel Works, &c., and of these the two 
ee have hitherto played the most important part in the export 
le. 
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THE ELECTRICAL EXHIBITION IN 
PHILADELPHIA. 


THE committee of the International Electrical Exhibition 
to be held in Philadelphia, commencing Tuesday, Septem- 
ber 2nd next, and closing Saturday, October 11th following, 
under the auspices of the Franklin Institute, have issued a 
pamphlet containing full information to intending exhibitors. B 
@ joint resolution of Congress, approved February 26th, 1883, all 
articles which shall be imported for the sole purpose of exhibition 
shall be admitted without the payment of duty or customs fees or 
charges, under certain regulations. The building will be located at 
Thirty-second-street and Lancaster-avenue. Each exhibitor will be 
required to pay an entrance fee of 5 dols., for which a season ticket 
of admission will be issued. All applications for space must be 
made before August 30th, on printed blank forms to be furnished 
by the committee. Whenever the articles will admit, exhibitors 
are requested to display them in glass cases. The committee 
reserve the right to exclude from the building and premises all 
articles of a dangerous or offensive or otherwise objectionable 
character. Power will be furnished to drive machines at a fixed 
rate. No awards or prizes are offered by the Institute, but in 
place thereof a report to the Institute will be prepared by a Board 
of Examiners, which report will be as full as the time and oppor- 
tunity will permit. The examiners shall be appointed by the 
Board of Managers, and shall be men of acknowledged integrity, 
skill and experience in the line of articles assigned to them. 

The following railroads and steamship companies have agreed to 
return free over their own lines to the point of shipment articles 
which they have carried intended for the Exhibition upon which 
freight to Philadelphia shall have been prepaid :—Pennsylvania 
Railroad Company—embracing the Philadelphia, Wilmington, and 
Baltimore, Northern Central, West Jersey, and Camden and 
Atlantic roads; Philadelphia and Reading; Lehigh Valley Railroad 
Company; American and Red Star Steamship lines; Clyde’s Coast- 
wise and West India steam lines; Ocean Steamship Company; 
Boston and Philadelphia; Providence, Fall River, and Ericsson 
steamship lines. 

Exhibitors who cannot attend in person can authorise the 
secretary of the Franklin Institute to place their goods in charge of 
a suitable person who will represent the exhibitor. The following 
is a synopsis of classification :— 

Section I.—Production of Electricity—Class I., Apparatus for 
Electricity of High Electro-motive Force. Class II., Voltaic 
Electric Apparatus. Class III., Thermo-electric Apparatus. Class 
IV., Magneto-electric Apparatus. Class V., Dynamo-electric 
Apparatus. Class VI., Mechanical Motors—Steam, Gas, Water, 
Heat, and Wind Engines. 

Section II.—Electric Conductors—Class I., Telegraph Wires. 
Class II., Telephone Wires and Cables. Class III., Electric Light 
Circuits. Class [V., Underground Conduits for Electric Conductors. 
Class V., Submarine Cables. Class VI., Insulating Materials for 
Conductors. Class VII., Electrical Joints and Connections. 

Section III.—M ts—Class I., Measurements of Dimen- 
sions. Class II., Measurements of Speed, Force, and Energy. 
Class III., Electrical Measurements. Class IV., Photometric 
Measurements. 

Section IV.—A.—Applications of Electricity—Apparatus requir- 
ing electric currents of comparatively low power. Class I., Electric 
Telegraphs. Class II., Telephones, Microphones, Photophones, 
and Radiaphones. Class IIl., Fire and Burglar Alarms. Class 
IV., Annunciators. Class V., Electric Clocks and Time Telegraphs. 
Class VI., Electric Registering Apparatus. Class VII., Electric 
Signal Apparatus. Class VIII., Electro-medical. Class IX., 
a of Electricity to Dentistry. Class X., Applications 
of Electricity to Warfare. Class XI., Applications of Electricity 
to Mining and Blasting. Class XII., Applications of Electricity to 
Spinning and Weaving. Class XIII., Electrical Traps and Snares. 

s XIV., Applications of Electricity to Pneumatic Apparatus. 
Class XV., Applications of Electricity to Musical Instruments. 
Class XVI., Applications of Electricity to Writing and Printing. 
Class XVII., Electrical Toys. Class XVIII., Electrical Conjuring 
Apparatus. Class XIX., Miscellaneous Applications of Small 
Currents. 

Section IV.—B.—Applications of Electricity—Apparatus requir- 
ing electric currents of comparatively great power. Class I., 
Electrical Ilumination. Class II., Electro-metallurgy. Class III., 
other Applications of Electro-chemistry. Class IV., Storage 
Batteries and Accumulators. Class V., Electric Motors, Trans- 
mission of Power. Class VI., Electro-magnetic Brakes. Class VII., 
Miscellaneous Applications of Large Currents. 

Section V.—Terrestrial Physics.—Class I., Atmospheric Electri- 
city. Class II:, Terrestrial Magnetism. Class III., Apparatus 
used by Governments for Weather Signal Stations. 

Section VI.—Historical Apparatus. 

Section VII. —Edneational and Bibliographical. 

Committee on Exhibitions—Charles H. Banes, chairman; William 
P. Tatham, Charles Bullock, Frederick Graff, Joseph E. Mitchell, 
Samuel Sartain, Washington Jones, A. E. Outerbridge, jun., 
William D. Marks, Cyrus Chambers, jun., Addison B. Burk, E. 
Alex. Scott, G. Morgan Eldridge, Lewis S. Ware, Wm. V. McKean, 
C. Wesley Lyons, Edward Longstreth, William Sellers, Frederick 
Fraley, John J. Weaver, Joseph M. Wilson, Coleman Sellers, Isaac 
Norris, jun., Theodore D. Rand, J. Vaughan Merrick, mnisgy J R. 
Heyl, William B. Cooper, Hugo Bilgram, Charles Fraser, John 
Baird, Charles M. Cresson, Horace W. Sellers, David Brooks, 
Edwin J. Houston, William H. Thorne, Persifor Frazer, Enoch 
Lewis, William Helme, C. Chabot, Pliny E. Chase, Hector Orr, 
Robert {E. Rogers, Jules Viennot, Luigi D’Auria, S. R. Marshall, 
M. B. Snyder, Raphael Estrada, N. H. Edgerton, Coleman Sellers, 
jun., William H. Wahl, secretary. 

Special Committees—On Finance, Fred. Fraley, chairman. On 
Space, Charles Bullock, chairman. On Transportation, -Enoch 
Lewis, chairman. On Classification, Pliny E. Chase, chairman. 
On Buildings and Machinery, Frederick Graff, chairman. On 
Rules and Regulations, Coleman Sellers, chairman. On Custom 
House Regulations, Charles Bullock, chairman. On Correspon- 
dence and Publication, William H. Wahl, chairman. 


AMERICAN PATENT AFFAIRS. 


Ow the 22nd ult.,the House of Representatives passed two Bills, 
which seriously affect the value of all patents or inventions not 
directly used for manufacturing purposes. The first, No. 3925, 
to regulate practice in patent suits, throws the burden of costs upon 
the plaintiff in all suits for infringement by purchasers ‘‘in good 
faith,” where the damages recovered are not 20 dols. or over; and 
further compels the plaintiff to give bond at the beginning of the suit 
to pay all costs that may be adjudged against him, and also a sum not 
exceeding 50 dols. forthe defendant’s counsel fees in case the defendant 
prevails. The second, No. 3934—submitted by the Patent Committee 
as a substitute for Bills numbered 311, 419, 1134, 1250, and 1956— 
provides that the use of a patented article, purchased in open 
market for personal benefit, and not for manufacturing purposes, 
sha’l not be liable for damages or profits, but in all cases the manu- 
facturer and vendor only shall be held liable. It further provides 
that when the infringement lies in the use of an article made by 
the defendant or his employé, for his own benefit and not in the 
manufacture of an article for sale, the measure of recovery shall 
be a license fee, to be fixed by a jury in case no license fee has 
previously been established. 

The effects of a law of the nature of the Bill first mentioned 
would, says the Scientific American, be very bad. The number 
of valuable patents that would be practically nullified by it 1s very 
great, and would include a majority of all patents on household 
conveniences, stoves, lamps, and others articles of domestic utility 
and ornament; agricultural tools and implements; mechanics’ and 
machinists’ tools; electrical batteries and appliances; carriage 
trimming and saddlery hardware; ‘‘ notions” of every sort, toys 


and so on almost endlessly. Should the second Bill pass the 
Senate and become a law, it would by its first section make it 
extremely difficult for a patentee to protect himself against in- 
ring t i tion with any article of easy manufacture and 
wide utility. He could not reach the market of the fraudulent 
manufacturer or vendor, for the purchasers and users would 
be “‘innocent;” and as a rule he would find it equally hard to 
discover the actual trespasser, or collect from him if found. 
By its second section the proposed law would take away 
from the patentee all real control of inventions that anybody 
might choose to manufacture for his own use, and express, when 
sued, a willingness to pay a ‘“‘reasonable” license fee for the 
privilege ; a provision that would cover all devices used not only 
y individuals but by all corporations, as railway companies and 
the like, where it would be to the user’s advantage to manufacture 
the article for himself. A Bill has been introduced by the Hon, 
J. A. Anderson, of Kansas, being R. H. 3617. The full text is as 
follows :—‘‘ Be it enacted by the Senate and House of rere. 
tives of the United States of America in Congress assembled, That 
section forty-eight hundred and eighty-four of the Revised Statutes 
is hereby amended by striking out the word ‘seventeen’ and 
inserting in lieu thereof the word ‘five;’ and that all Acts or 
parts of Acts inconsistent therewith are hereby so modified as to be 
made consistent.” If this becomes law a patent in the United 
States will last only five years. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Birmingham this—Thursday—afternoon, and in 
Wolverhampton yesterday, not much improvement was observable 
on the week in the character of the reports of the ironmasters. 
One of the causes of the current quietude is the competition of 
outside districts even in the manufactured iron branch. 

Our chief competitors just now are the North of England, 
Lancashire, and North Staffordshire, the first-named in girder and 
bridge plates and angles, the second in hoops and bars, and the last 
in plates and hoops. The Cleveland makers are delivering angles 
into this district to the order of constructive engineers at £5 12s, 6d. 
or £5 15s. per ton, notwithstanding that they have to bear a carriage 
of 12s. 6d. per ton. The lowest price at which our makers can 
supply is about; £6. Another advantage which the Northern 
makers possess is that having laid down machinery specially 
suitable to such work, they are willing to supply large sizes of 
angles and plates at the same figure as ordinary sizes, whereas 
native makers are accustomed to demand ‘extras ” on work of the 
larger dimensions. 

The opinion was freely expressed this afternoon that if a revival 
were to manifest itself in the shipbuilding trades of the North this 
competition would quickly subside. The Lancashire and North 
Staffordshire hoop makers have only been able to accept lower 
prices for export hoop orders than the generality of Staffordshire 
firms, because of their proximity to the ports, and the same remark 
— to the North Staffordshire plate makers. The recollection 
of this makes ironmasters hereabouts more than ever dissatisfied 
with the present excessive railway freightage charges. 

Tank plates were quoted this afternoon at £7 10s. upwards. 
Some London buyers, indeed, affirmed that they were able to secure 
supplies at prices yet lower. Boiler-plates were £8 10s. to £9. 
The best sheet and tin-plate makers announced that export 
merchants are demanding rapid deliveries, and that they are also 
placing fresh contracts. Able, therefore, to see some distance 
ahead, such makers are tolerably firm in price on the basis of £10 
to £11 for working up singles. Galvanising sheets were the sub- 
ee of considerable underselling. Doubles were £8 to £8 5s., and 

ttens £9 to £9 5s. 

Merchant sheets rolled by the “list ” houses are quoted at £9 for 
20 w.g., £10 10s. for 24 w.g., and £12 for 27 w.g. Best sheets are 
quoted by the same firms at £1 10s. per ton extra, and double best 
sheets £2 10s. extra. In the present state of the market these 
quotations are, however, nominal. ‘‘ Monmoor” charcoal sheets 
are priced at £17 10s., whilst the Pelsall Coal and Iron Company, 
quote its charcoal sheets of 20 w.g. at £14 10s. 

Makers of merchant sections of iron, such as bars, hoops, strips, 
and the like, reported to-day that orders continue of a rather hand- 
to-mouth sort, and that some of them are still employed only 
about two-thirds time. Nevertheless, exceptional firms have 
made full time ever since the holidays, and are still active. 
Marked bars were quoted £8 2s. 6d. to £7 10s.; excellent medium 

uality bars, £7 to £6 10s.; common, £6 5s. to £6. Hoops were 
% 10s. Nail strip was £5 10s. to £6 10s.; hinge strip was £6 15s. 
to £7; and gas strip, £6 2s. 6d. to £65s. Common nail rods may 
be had at about £6 as a minimum. 

In the pig iron trade preparations are in hand for further 
increasing the output of part-mine sorts. These are the pigs upon 
which for months past there has been most demand running. They 
range from 50s. to 45s. per ton in price. Cinder pigs are an 
average of 40s.; all-mines.are 62s. 6d. to 60s. for hot blast sorts. 
Stocks in smelters’ hands continue large. 

Foreign pigs are changing hands in small parcels. One or 9 


once shifted to the port of embarkation, and the works inland be 
dismantled, no reduction in rates will suffice to bring back again 
the absent industry. The rates at the present time for the con. 
veyance of the manufactured products in this district to the ports 
are, the Council allege, for the most part double those charged 
from any other great manufacturing centre in the world, 

The South Staffordshire Railway and Canal Freighters’ Associa. 
tion have appointed as their secretary Mr. J. J. Blood, lately offic). 
ally connected with the Manchester Ship Canal scheme, and the 
offices of the Association will be in Wolverhampton. In addition 
to the funds already announced, other promises of substantia] 
support, described as ‘‘most satisfactory,” have come in. 

lanufacturers of cycles and cycle fittings are looking for 
sensible fillip to business by the third annual show of bicycles 
tricycles, and accessories, promoted by the Speedwell Bicycle Cli} 
for February 20th, and the three following days, in Bingley Hall 
Birmingham. All the chief firms in the Birmingham and Coventry 
district, and several from other parts of the country, will exhibit, 
More than 500 machines are entered. Captain Terry will show an 
“*Oarsman” tricycle, or boat and tricycle conbbaal of the same 
type as the one in which he crossed the Channel. The galleries are 
reserved for the trial of tricycles. Last year there were some 
13,000 visitors to the show. 

The seventeenth annual meeting of the South Staffordshire and 
East Worcestershire Institute of Mining Engineers was held on 
Monday. The report stated that the number of members was now 
179. The work of the year had been of an exceptionally satisfactory 
character. Gratification was expressed at the inauguration of the 
mining lectures at Mason’s College. The report was adopted, and 
Mr. Arthur Sopwith was elected president for the ensuing year, 
In his inaugural address he suggested that whilst the members 
discussed new projects and inventions, — attention should 
be directed to mining engineering. Colonel Beaumont afterwards 
delivered an address upon his rock-boring apparatus, and received 
a hearty vote of thanks, but the d ion was post] Among 
the exhibits of the day were Mr. 8. Woodall’s ‘*‘ Windmill” port- 
able railway; exhaust steam injectors by Mr. Saville, of Man- 
chester ; a model of Messrs. Tangye’s improved direct-acting and 
centrifugal pumping engines, combined on one bed ; and the Mar- 
sant patent mining lamps, improved dials, levels, anemometers, 
telephones, &c., of Messrs. J. Davis and Son, of Derby. 

There is a disposition in Wednesbury to light that town by 
electricity. At the fortnightly meeting of the Local Board on 
Tuesday the Gas and Water Committee made known that they 
are about to go into the question of adopting electricity as the 
public light. Meanwhile, upon the committee's recommendation, 
it was agreed to extend the time for the deposit and appropriation 
of capital for the South Staffordshire Electric Lighting Company 
from six to twelve months. 

The North Staffordshire finished iron trade continues rather 
inactive; indeed, since last report, things have got somewhat 
quieter. Specifications as well as new orders are difficult to obtain 
in numbers sufficient to keep the mills employed throughout the 
week. At certain of the works only half time is being made. For 
some sections there exists a fairly steady demand, bars being in 
better call than perhaps any other description. Prices all round 
favour consumers, “a in some directions underselling is going on. 
Ordinary bars are now £6 10s. to £6. Best crown bars are slow 
of sale on the basis of £7 per ton. Merchant orders for hoops are 
not an average at date, whilst the call for local consumption is 
limited. The £7 10s. quoted for ‘‘ Crown” angles is in the present 
state of the market scarcely more than a nominal figure. 

There is a good deal of competition for the plate orders upon the 
market, whether tank, girder, or boiler sorts, which does not tend 
to improve this department. The mills are working irregularly. 
Ordinary plates may still be had at £7 12s. 6d. to £8 5s. delivered 
Liverpool or equal. Pig iron does not show very much life. 
Current sales are not sufficient to absorb the production, conse- 
quently stocks in makers’ hands are increasing. Part-mine pigs at 
45s. per ton are in most sale, superior sorts being in much part out 
of the market consequent upon their higher price. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The prospects of the iron trade in this district are 
not of a very encouraging character. Last month there was some 
tolerably heavy buying, which has covered the requirements of 
most of the large consumers for the present; and now there is a 
lull in the market, with a falling trade in the chief iron-using 
branches of industry. For present requirements very little iron 
appears to be cers but as prices are on so low a basis that there 
is not much probability of iron being got for less money, there is a 
disposition to ef for long forward delivery, and apparently the 
only important channel just now open for business is in the direc- 
tion of speculative transactions for delivery over the second half of 
the year at about present rates. There is not at present much 
disposition on the part of local and district makers to entertain 
offers for such extended delivery at the unremunerative rates now 
ruling; but the tendency of business is unquestionably to drift in 
this direction. Some of the outside brands of pig iron are to be 
bought for delivery up to the end of the year, and although it is 
only in exceptional cases that district makers will go so far ahead, 
Lincol 


vendors of Derbyshire descriptions have recently been excepti 
fortunate, and have now sold their make for three months ahead- 
This week they refuse anything less than 46s. 3d. Lincolnshire 
pigs are 47s. to 46s. 6d.; the Westbury brand 45s. delivered; and 
Northamptons about 44s. Hematites are tame at 57s. 6d. to 69s. 
delivered at works. 

The galvanised sheet and iron roofing manufacturers have not 
much work under execution. Stocks are found to have increased 
during the past three months. 

There is no falling off in the general activity of the bridge and 
girder yards, nor of the chain and anchor works, many of which 
are as busy as they can well be. 

Hot-water engineers state that, notwithstanding the mildness of 
the season, they have done a good business during the last few 
months, and that orders for heating and ventilating apparatus are 
still arriving. 

The light ironfounders are ina rather more favourable position 
as to domestic goods, including large three-legged pots and baths ; 
whilst at the heavy ironfoundries there is plenty of occupation on 
mill and forge castings, pillars, lamp-posts, &c. Railway ironwork 
of all kinds meets with an active inquiry. 

Notwithstanding the occasional fluctuations, a business, valuable 
in the aggregate, is being done in general hardware on account of 
the Colonies, India, and South Ameriea. Unfortunately the Cape 
trade shows little or no revival; but it is satisfactory that the 
South Australian harvest has realised anticipations. The ex- 
tremely low rates at which manufacturers are now able to buy 
their raw materials do not compensate them for the low prices of 
the finished article. 

Certain of the cultivating toolmakers have considerable orders in 
hand for India for hoes and other plantation implements. Bright 
hopes are entertained of the benefits which this department will 
derive from the Calcutta Exhibition. Spade, shovel, and cast steel 
forkmakers, who cater principally for home trade, report them- 
selves fairly well engaged, but find competition still severe. 

The question of railway freights is still uppermost in the minds 
of traders in this district. The greater importance, therefore, 
attaches to the remarks upon this question in the annual report 
of the Council of the Wolverhampton Chamber of © ce, 
The Council remark that, in the present time of close competition 
in every branch of industry, it is absolutely essential that there 
should be cheap communication with the ports of embarkation; 
otherwise we shall find the heavy hardware manufactures drop off 
one by one, and the population gradually follow. When it is too 


late, the report goes on, the railway companies will see the folly of 
the suicidal course they are pursuing; for if any manufacture be 


hire brands have been sold pretty freely for delivery up to 
the end of September. The finished iron trade, which has been 
quiet since the commencement of the year, shows no signs of im- 
provement, and the business doing continues generally of a hand- 
to-mouth character. 

The Manchester iron market on Tuesday was fairly well 
attended, but the business reported as actually done was small, and 
in some outside brands of pig iron there was a shade easier tone in 
prices. Lancashire makers of pig iron have during the past week 
sold a moderate weight of iron on the basis of 44s. 6d. to 45s., less 
24 for forge and foundry qualities delivered equal to Manchester, 
and at these figures they are very firm, with deliveries limited to 
the end of June. In district brands there have been sales for deli- 
very over the next four or five months on the basis of 44s. 6d. to 
45s. 6d., less 24 for forge and foundry Lincolnshire delivered here. 
In Scotch iron a few fairly large lots have been sold over the year 
at about present rates, and good foundry brands of Middlesbrough 
are offered at about 45s. 4d. net cash, delivered equal to Man- 
chester. 

In the hematite trade, buyers are reported to have been offering 
slightly better prices than they were willing to give a week or so 
back, but as they are still below what makers want, the actual 
business doing continues very small. 

In the finished iron trade orders come forward very slowly, but 
as prices are already so low that there is practically no margin for 
further concession, quotations are unchanged, £6 per ton for 
good Lancashire and North Staffordshire bars delivered into the 
Manchester district remaining about the basis of values. 

Reports as to the condition of the engineering trades show a con- 
tinued falling off in all branches. Work in hand, which is ein | 
some of the local firms busy, is running out with only a smal 
weight of new business coming forward, and labour is becoming 
plentiful in the market. 

The branches of industry which are largely dependent upon 
engineers for their activity are also feeling the falling off in trade. 
Nut and bolt makers are only moderately employed, and brass 
founders report a decreasing — of orders for all classes of 
engineers’ fittings, locomotive work being practically the only branch 
in which activity is maintained. 

Sir Joseph Whitworth and Co., of Openshaw, near Manchester, 
have received orders from the United States Government for the 
whole of the material requisite for the construction of a number of 
8in. and 10in. guns, and also for a new converted breech-loading 

gun known as Mann’s patent. They are also very busy in their 
fluid pressed steel hollow forgings for marine work, and have in 


hand for the English Government the whole of the shafting, 
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cranks, liners, and forgings generally required for the two steam 
ships the Mersey and the Severn now building. 

he members of the M ter As tion of Employers, 
Foremen and Draughtsmen, held their twenty-eighth annual 
dinner at the Grand Hotel, Manchester, on Saturday last, Mr. 

Daniel Adamson, occupying the chair. The report, read by 
the secretary, congratulated the members upon the amount of 
work achieved during the past year, and the general soundness 
and stability of the Association. The finances were in a very 
satisfactory condition, and the balance to the credit of the society 
at the close of 1883 was £2492, being an increase on the year of 
£109, During the twelve months forty-two new members had 
been admitted, and taking into account losses by resignation and 
death, the effective addition to the membership list amounted 
to thirty-seven, and the total number of members now on the 
books to The chairman, in proposing the toast of the 
evening, prosperity to the Association, delivered an address on the 
importance of a thorough knowledge of the composition and capa- 
bilities of the metals with which the engineer had to deal for con- 
structive and other purposes, and urged the adaptability of mild 
steel for bridge and girder work and many other purposes for which 
iron had hitherto been used. He hoped that the scientific know- 
ledge which was now available with regard to metals, which placed 
within their reach the knowledge—indispensable in the present 
day—of what the material they used was composed, how to treat 
it and how to load it, would have such an influence that men 
would insist on good materials that would not come to grief when 
tested, and they would not have a recurrence of the disasters that 
had occurred in the past. 

The condition of the coal trade shows no improvement. With 
most of the pits working short time, supplies of all classes of 
round coal are largely in excess of the demand, and there is so much 
coal in stock being forced upon the market at low figures that any 
really fixed prices in the open market are exceptional. In engine 
classes of fuel a steady tone is maintained, owing to the present 
very limited production of slack, the better sorts of which are 

tting scarce. At the pit the average quoted rates remain at 
fs. 6d. to 10s. for best coals ; 7s. Gd. to 8s. seconds; 6s. to 6s. 6d. 
common coal; 4s. Gd. to 5s. burgy; 3s. 9d. to 4s. 3d. best slack ; 
and 3s. 3d. to 3s. 6d. good ordinary qualities. 

There have been a few more inquiries for shipment, but vessels 
continue scarce, and low prices are still quoted at Liverpool and 
Garston. 

Parrow.—I notice that the slight change in the position of the 
hematite pig iron market which I reported last week still con- 
tinues, et has every sign of becoming permanent. The state of 
the trade is very low, although a change for the better has occurred, 
and it will be many months before it will be in a profitable condi- 
tion. The business that has been transacted during the past week 
was greater than for weeks previous, and several good orders have 
come to hands of makers. The foreign trade also shows an appre- 
ciable improvement. Stocks of metal are not so heavy as they 
have been, and they are weekly decreasing since the output was 
reduced. Prices have risam a little, and are firmer. 48s. per ton 
net at works represents the quotations this week for the ordinary 
samples of No. 1 Bessemer iron; merchants’ No, 2is selling at 47s.; 
and No. 3, 46s. per ton; while inferior samples are in demand at 
from 44s. per ton and upwards. The steel trade has not improved 
much, but the outlook is certainly brighter. Few orders are 
coming to hand. The demand for rails is inconsiderable, and they 
are offered at from £4 10s. to £5 per ton net at works. Greater 
activity is displayed in the merchant department. Steel ship- 
builders are a little better employed, and one or two good orders 
for steel ships and steamers have been booked. Iron ore is in 
quiet demand at from 9s. 6d. to 12s. per ton net at mines. Large 
stocks of ore are held all round, Coal and coke steady. Shipping 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Messrs. Newton, CHAMBERS, AND Co., Limited, of Thorncliffe, 
again take first place in the tonnage of coal sent by rail from South 
Yorkshire and Derbyshire to London, their delivery during January 
last having amounted to 23,835 tons, as compared with 20,664 tons 
for January, 1883. The Clay Cross Company comes next with 
16,716 tons, a slight decrease on last Saray and Blackwell 
Colliery third with 15,479 tons; the Sheffield Coal Compeng, 
14,790 tons; J. and G. Wells, Limited, 13,480; Langley Mill, 
12,722; Pilsley, 12,439; Grassmore, 12,042. The Thorncliffe, Black- 
well, and Sheffield Coal Company has increased its tonnage, 
while Clay Cross, Wells, Langley Mill, Pilsley, and Grassmore, 
show a decrease. The tonnage sent by rail to the metropolis during 
January is 569,675 tons, as compared with 558,146 and 553,263 tons 
in 1883 and 1882. These figures do not show any brisk trade, as 
last year at this time trade was also very dull in consequence of 
the mild weather. Large stores are still held by the London 
merchants. 

There is no appreciable change in the iron trade. A leadingiron 
merchant here, who, at my request, made an examination of values 
in January, 1882, and January, 1883, tells me that the comparison 
shows remarkably little difference ; in no class of iron is it more 
than 2s, per ton, and it is chiefly in the qualities required for 

mer purposes that change has taken place. Ironmasters are 
generally very indifferently employed. Messrs. Newton, Chambers, 
and Co., Limited, are an exception totherule. They are fortunate 
enough to have sufficient contracts in hand to keep them fully at 
work. A singular and very 1 cir ti is that, notwith- 
standing the depressed state of the market for pig iron, their 
Thorncliffe tee has been in such brisk demand, and still continues 
to be so freely called for, that they are mr gd without stock. 

The Midland Railway Company is slowly but surely acquiring 
the wagon business. Its latest acquisition is the entire wagon 
plant of the Clay Cross Coal Company. The number is said to 
exceed 2000 coal trucks, and the price is believed to be between 
£80,000 and £90,000. Other collieries are certain to follow suit. 
The railway company by this step is able to diminish its staff 
at Clay Cross, which is also favourably situated for the working of 
the wagons both ways. . Many hours’ shunting operations will be 
saved. The time is approaching when the Midland Company will 
own every truck which carries coal on its system. It must be 
admitted, too, that their scale of charges for the hire of trucks is 
reasonable enough to tempt collieries to abandon that expensive 
part of their stock-in-trade. 

The miners are bent on a new departure. At a largely-attended 
meeting at Wombwell, Mr. Pickard, Mr. Parrott, and other union 
leaders supported the extension of the franchise, and Mr. Parrott 
moved a resolution pledging the meeting to make the Yorkshire 
Miners’ Association ‘‘ not only a means to secure wages directly, 
but by legislative measures as well, and when they obtained an 
extension of the franchise, to make as effective a use of it as they 
can for the purpose of getting labour representation.” The motion 
was carried. To get an Act of Parliament passed to raise wages 
would be a short road to more money, but how long would it last ? 

A pleasing incident of the week is the announcement that Mr. 
Samuel Osborn, of the Clyde Steelworks, who filed his petition in 
1874, with liabilities amounting to £70,000, has forwarded -—— 

his creditors, all of whom have nowreceived 20s. in the £ r. 

born, who was Master-Cutler at the time of his failure, bought 
back the estate at 12s. in the £, and to pay off the remaining 8s. 
a sum of nearly £28,000 was veumree Mr. Osborn, who has 
always been highly respected as a Christian gentleman and a man 
of honour, has given great satisfaction in commercial circles by his 
high-principled conduct. 

e Cutlers’ Company and the Sheffield Town Council have 
decided to support the application to Parliament for a new railway 
in Derbyshire. The new line will leave the Midland Railway at 
Dore Station, follow the Totley-road for nearly two miles, and 
then pass under the moors in the direction of Longshaw by a 


tunnel three miles long, and emerge at the saw mill in Padley 
Wood, not far from Grindleford Bridge; it then follows the Der- 
went Valley by Huthersage to Mytham Bridge, and forward by the 
valley of the Noeto Hopeand Edale, when it again passesinto a tunnel 
of upwards of oneanda-half miles long, and shortly beyond terminates 
by a junction in the direction of Manchester with the Midland 
main line at Chinley, near Chapel-en-le-Frith. There is also a 
junction in a southerly direction for the accommodation of Brix- 
ton traffic. The total length of the railway is about twenty miles, 
and the curves and gradients are very favourable, and designed for 
a first-class line. The line is promoted by an independent under- 
taking, and is believed to be favourably received by the Midland 
Company. It will afford a new route to Manchester and Liver- 
001. ‘To Manchester the dist will be three-quarters of a mile 
onger than the Manchester, Sheffield, and Lincolnshire, and to 
Liverpool one mile shorter. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was well attended, but want of confidence prevailed, and 
prices were slightly weaker than at the previous market. Makers, 
in view of the approaching fulfilment of the restriction compact, 
continue firm at 37s. per ton for No. 3 g.m.b., prompt delivery. 
Merchants, however, are willing to take 36s. 9d. for small lots for 
delivery this month, and 37s. for March delivery. Owing to the 
continuance of depression in the finished iron trade, the price of 
grey forge iron has fallen about 6d. per ton, business having been 
done my Tuesday at 34s. 6d. for prompt delivery, and 35s. for next 
month. 

ho aaa have been freely offered at 37s. per ton, but without 
result. 

The stock of Cleveland iron in Messrs, Connal’s Middlesbrough 
store amounted on Monday last to 62,144 tons, being a reduction of 
200 tons during the week. This is the first deerease reported this 
year. 

Shipments from the Tees continue above the average, 26,783 tons 
of pig iron having been sent away up to Monday last, against 23,565 
tons i January and 17,844 tons in February, 1883, corresponding 
periods. 

Orders for finished iron are exceedingly scarce notwithstanding 
the low prices now quoted, but few manufacturers can keep their 
mills running full time. For ordinary specifications for prompt 
delivery ship-plates are now £5 5s. to £5 10s. per ton; angles, £5 
to £5 5s.; and common bars, £5 5s. to £5 10s., free on trucks at 
makers’ works, cash 10th less 25 per cent. Large quantities and 
favourable specifications could be placed at even lower rates. 

It will be remembered that when the Cleveland blast furnace 
— asked their men to agree to continue the sliding scale 

or the regulation of wages, they informed them that notice of a 
reduction would be given unless their request was attended to. No 
consent having been handed in, the employers at the various works 
issued the following notice on the 8th inst :—‘‘ Notice.—All engage- 
ments now existing with the workmen at these works will terminate 
on Saturday, lst March next. The wages at these works after that 
date will be reduced 5 per cent.” In opposition to this, those of the 
men who belong to the Cleveland Blast Fur ’s A iati 
gave a counter notice to their employers that they would cease 
work at the end of the month, as their demand for extra pay for 
Saturday afternoon, Sunday work, and for the abolition of Sunday 
labour had been refused. About 2500 men are affected. 

The puddlers who came out on strike at two of the Stockton 
ironworks last week, owing to the stoppage of ‘‘ level hand money,” 
returned to work on the 6th inst., having made an amicable 
arrangement with their employers. 

The Stockton Malleable Iron Company, who has had two plate 
mills standing for some time owing to the giving way of the engine 
foundations, has this week been forced to stop yet another mill 
for want of specifications. It has now only one mill working. 
Between 200 and 300 additional men are thrown out of employ- 
ment. At all the Stockton rolling mills the men have been put 
under twenty-four hours’ notice. 

A large number of men have recently been discharged from the 
shipyards at Stockton, owing to slackness in the shipbuilding trade. 
The remaining hands who are still kept on are under notice of 
reduction of wages varying from 10 to 20 per cent., and to take 
effect on the 18th inst. 

Messrs. Palmer’s Shipbuilding Company, of Jarrow-on-Tyne, 
has received an order from Government for two unarmoured 
despatch boats, 250ft. in length, and fitted with twin screws. The 
hulls are to be of mild steel. 

Messrs. Bell Brothers are sinking a third bore-hole for salt at 
Port Clarence, a short distance from their ‘‘No. 1” hole. Salt has 
not yet been reached at ‘‘ No. 2” bore-hole. 

It is expected that the Associated Iron Manufacturers will give 
notice of a reduction of wages to the extent of at least 1s. on 
puddling and 10 per cent. on mill wages, to come into force at the 
expiration of Mr. Watson’s award on the 31st of March. There is 
no doubt but that the prices at present obtainable for finished iron 
involve a loss of some shillings per ton, and unless relief in the 
shape of cheaper labour is afforded, the present tendency to lay off 
works will increase to an alarming extent. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron trade continues quiet, but the tendency is still in 
the direction of lower prices. In the warrant market this week 
there has been little animation. The past week’s exports of Scotch 
pigs were unsatisfactory in bulk, being 8900 tons, as compared with 
9079 in the preceding week, and 12,530 in the corresponding week 
of last year. But while the shipments are thus below the mark, 
the inguiries from the United States and the Continent are reported 
to be rather more favourable, so that there is a probability of larger 
quantities of iron being despatched in coming weeks. In the 
course of the week about 950 tons of pigs have been added to the 
stock in Messrs. Connal and Co.’s Glasgow stores. There are 97 
furnaces in blast, against 110 at the same date last year, the two 
that were out at Kinneil being again put in operation. 

Business was done in the warrant market on Friday forenoon at 
42s, 6d. cash, and in the afternoon at 42s. 7d. to 42s. 74d. cash, and 
42s. 84d. to 42s. 9d. one month. On Monday the market was 
firmer at 42s. 8d. to 42s. 94d. cash, and 42s. 10d. to 42s. 11d. one 
month, the afternoon figures being 42s. 9d. to 42s. 74d. and 42s. 84d. 
cash, also 42s. 10d., 42s. 9d. and 42s. 10d. one month. The market 
was quiet on Tuesday, with business at 42s, 7}d. to 42s. 6d. cash, 
and 42s, 9d. to 42s, 8d. one month. Business was done on Wednes- 
day at 42s. 6d. to 42s. 8d. cash, and 42s. 8d. to 42s. 94d. one 
month. To-day—Thursday—business was done at 42s. 94d. cash, 
and 42s, 11d. one month. 

The values of makers’ iron are as follows :—Gartsherrie, f.o.b., 
at Glasgow, per ton, No. 1, 54s.; No. 3, 51s. 6d.; Coltness, 58s. 
and 51s. 6d.; Langloan, 55s. and 5ls.; Summerlee, 52s. 6d. and 
48s. 6d.; Calder, 54s. 6d. and 48s.; Carnbroe, 52s. 6d. and 
48s. 6d.; Clyde, 48s. and 45s. 6d.; Monkland, 44s. 6d. and 42s.; 
Quarter, 44s. and 41s. 6d.; Govan, at Broomielaw, 44s. 6d. and 
42s.; Shotts, at Leith, 54s. and 52s.; Carron, at Grangemouth, 
49s.—specially selected, 56s. 6d.—and 47s. 6d.; Kinneil, at 
Bo'ness, 46s. 6d. and 45s. 6d.; Glengarnock, at Ardrossan, 52s. 6d. 
and 46s. 6d.; Eglinton, 46s. 9d. and 48s, 6d.; Dalmellington, 
49s. 6d. and 47s. 6d. 

The manufactured iron trade is quiet, and the dispute at the 
steel works is now at an end, the men having been obliged to return 
at the employers’ terms. The shipments in the past week of iton 


manufactures from the Clyde embrace £18,455 worth of machinery, 


£6600 steel manufactures, £21,000 iron manufactures, and £1800 
worth of sewing machines, 

A further reduction has taken place in the values of shipping 
coals, and the trade at present is anything but satisfactory in the 
West of Scotland. On Monday the coalmasters of the Hamilton 
district reduced their miners’ wages a second time since the 
beginning of the year by 6d. a day, making 1s. inall. The example 
is likely to be followed in ro districts. In the Lothians, 
which is less affected than any other colliery district by the 
fluctuations in the shipping department of the trade, a con- 
siderable proportion of the coals recently brought vp the pits 
have had to be stored in ‘‘ bings,” a practice which is only resorted 
to when it cannot be avoided, on account of the coals getting much 
deteriorated while thus exposed. The colliers in Fife and Clack- 
mannan, at a mass meeting on Monday, ‘protested against the 
latest reduction of wages as unjustifiable; but their protest is likely 
to be of no avail, as the demand just now is very slack. The 
amount of coals shipped from Burntisland in January last was 
32,462, as compared with 37,791 tons in the same month of last 
year. 

The iron making companies are also gradually curtailing the 
wages of the hands in their employment. Notices have been 
gy for example, at the works and pits belonging to the Shotts 

ron Company, intimating that a general reduction of wages will 
come into effect on the 16th current. 

About 12,000 tons of new shipping have, as far as can be 
ascertained, been contracted for on the Clyde since the beginning 
of the year. This is much less than has been usual in the same 
yorets but still above what might have been confidently looked 
or in these dull times. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HEAR that there has been a falling off in the output of Dowlais 
collieries of late, and that some changes are contemplated. The 
slackness of the iron trade, too, has told in a marked manner upon 
the working of the upper coals. Both Dowlais and Powell 
Duffryn companies contemplate new sinkings into the deep mea- 
sures of Monmouthshire. Those of Dowlais will be in the Deri 
Valley, those of Powell Duffryn, which are actually beginning, are 
at Cwmsyfiog, and are being pushed as well. This new effort will 
revive the semi-deserted districts of Fleur de Lis and Pengam, 
where large quantities of house coal were formerly worked—Tir 
Philkin, for example. 

Mr. Picard, favourably known in connection with the Northern 
Provident Fund for colliers, is in the district with a view of 
still further developing the principle. We have-had 20,000 colliers 
enrolled out of 50,000, and there is no reason in the world that 
every one of the 50,000 should not bein it. Mr. Picard is exhibit- 
ing a patent safety lamp, which has double glasses, and gives out 
more light than any I have yet seen. It bids well for the prize 
competition. With respect to the fund, a striking illustration of 
its need has been shown by the Garnant catastrophe. Here, 
among the anthracite miners, there appears to be no provision, 
and the result is all the old appeals, formation of relief funds, &c., 
which used to be common in Glamorgan and Monmouth. Nowa 
calamity occurs, and the public are not called upon to subscribe. 
Still, the public should subscribe to the established fund, as its 
beneficial action lessens the poor rates. 

With regard to the Penygraig Colliery, where Daniel Thomas 
lost his life, the work of restoration is going steadily on. The 
inquest will be one of marked interest, and one point—that of 
blasting in fiery mines—will be certain to have rigid investigation. 

Some little upset has taken place at Cwmpennar amongst the 
colliers, though not likely to be of long continuance. 

The state of the coal trade is, as regards steam coal, all that can 
be desired. Some lessening of export has taken place, on account 
of the storms, and overdue steamers form the cry at Swansea and 
Cardiff; yet coalowners and shippers have no cause for complaint. 
Ihave no doubt an increased briskness and firmness of tone in the 
price have been due to a little Egyptian speculation. The greater 
energy shown by the Government during this week thas told upon 
the pulse of trade at Cardiff especially, and nothing would be 
more likely than an advance of price. The great demand is for the 
Merthyr four-feet variety, a term used freely all through the dis- 
trict. The more marked anthracite coal in the neighbourhood of 
Neath is not in such good demand, and some pits of late have been 
only partially worked. House coal, too, is not quite so vigorously 
worked. The extreme openness of the season has evidently told 
upon this class of coal. 

There is considerable slackness in the make of coke, notwith- 
standing the excellent arrangements in many districts for turning 
out the best quality and quantity. This slackness is, however, not 
to be wondered at, considering the depression in the iron trade, 
which still continues. Very little movement has taken place this 
week. At Newport there is a more favourable view held of the 
iron trade, but I confess I do not see any prospects, and the com- 
ment of all engaged in iron manufacture with whom I come in 
contact is that there is no vitality in any branch. Even the tin- 
plate works are showing less signs of animation, and some descrip- 
tions of coke-plate have been sold under 15s. Patent fuel wor! 
- busy, Swansea, as usual, having a better trade than its neigh- 


urs. 

The Swansea Bay and Rhondda Railway is being pushed on well, 
and a good piece of the permanent way is ready. The Great Western 
branch also at Quakers’-yard looks forward, and the river founda- 
tions of the viaduct are secure. 

Preparations continue for the struggle in the House of Commons. 
Evidence pro and con.is being prepared especially for the Barry 
Bill, and the struggle will be keen. 

The Cardiff opinion has now gonesteadily against the Barry scheme; 
but it sa narrow one. Cardiff objects because a great slice of coal 
traffic will be exported from Barry, and as ships will go into Barry 
and not touch Cardiff, ship chandlers and all other industries will 
spring up around Barry, and the income of Cardiff will be lessened 
by one-third. Probably the committee will not hold this as of 
much weight; ‘‘new docks, new industries, more scope for popula- 
tion,” &c. A broader view, and one which Cardiff should support 
as a measure of common justice is, that the Marquis of Bute has 
invested an enormous amount in meeting the needs of coalowners, 
and until these new docks are complete, and shown to be inade- 
quate, it would be unjust to sanction a rival undertaking. This 
is the plain Englishman’s view of the question, apart from all 
speculative conjecture. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: John L. Stevenson, chief 
engineer, to the Woodlark ; and Alexander Kerr and Frederick H. 
Dart, assistant engineers, to the Audacious, additional, for 
disposal, 

EXPLOSION OF A LocomoTIve.—A Great Western Railway loco- 
motive exploded on the morning of the 13th at Exeter, within ten 
yards of the north end of St. David’s station, with terrific force. 
Jt is miraculous that no lives were lost—the fireman only being 
injured—as the whole of crown plate of shell of the fire- 
box, with dome and safety valves, was carried away. The largest 
piece, weighing about 3 cwt., was hurled against brick wall of the 
running shed, which is about fifty yards distant, and pierced a hole 
about two square feet in area, but did not go through. Other por: 
tions of the boiler, weighing from 50 1b. to 1 cwt., were found a 
great distance away. The engine was one of the old Bristol and 
Exeter class of tank engine, the tanks being fixed on top of boiler. 
Had the explosion occurred inside the station the consequences 
must have been disastrous. The Elmfield Hotel is situated about 
100 yards from where explosion occurred, and the foundations were 
fairly shaken. 
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Cond i 2799. Securine Raitway Rais to Cuairs, M. Stev 2906. DisTiLLaror for STEAM ENGINES, H. Howalat. 8017. ORNAMENTAL TILEs, Norris, Birmingha 
gham, 
from the ——s of the Commissioners of th, and W. Stevens, India. Dietrichsdorf. 3018. CrusHING CoaL, &e., G. H. Stowe, Drenfield, T, 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is rejerred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there hg oh which only 
refer to the pages, in place of turning to those pages and 
tinding the numbers of the Speciyication. 


Applications for Letters Patent. 

*.* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 

Sth February, 1884. 
2705. Porato Diacers, J. Glasgow. 

2706. CoMBING F 4 , Leeds. 

2707. AUTOMATIC TELEGRAPRY, W. P. Thompson. 
F. Taylor, New York. U.S.) 

2708. TeLePHonic Recervers, W. P. Thompson.—{7. 
F. Taylor, New York, U.8.) 

2709. Propucer Gas HEaTrxc WaTER and GENERATING 
Stream, B. C. Sykes and J. Cleckheaton. 

2710. Cov ERING STEAM Bor.ers, J. Groome, Darwen. 

evil. Wasuinc CLorues, J. Hopperton, Malton. 
2712. Furnyrrure Castors, B. Boothroyd.—{(W. F. 
Main, Chicago.) 

2713. Lusricarors, W. P. Thompson.—{Z. E. Kane, 
Cincinnati, U.S.) 

2714. Toy as a Sun and CLovp Rer.ecror,'E. Newton, 
King’s Lynn. 

2715. Gas Moror Enoryes, J. R. Woodhead, am. 

2716. Castine STEEL, &c., E. Webers, Man 

2717. Arm FIcTERING APPARATUS, Clarke, Li 

2718. Boot-ror Protectors, J. H. Ashton, W. 
and J. Darwin, Leeds. 

2719. Hat Boxes, P. Blyth, Guide Bridge. 

2720. Wrovcut Iron WHEELS, P. Edwards, Openshaw. 

2721. Sarery Lirts, W. C. Hearn, New Malden. 

2722. InsuLtatep Conpuctors, J. J. 
Harrop, Manchester. 

2723. Comptnep Bepsreap and Matrress, J. B. Row- 
cliffe, Glossop. 

2724. the Lips of TRAVEL- 
Linc Trunks, &c., A. Uttley, Hebden Bridge. 


2725. &c., I. Bailey, Keighley. 

2726. Sroves, H. J. Allison.—(C. Rathbone, Albany, U.S.) 

2727. Evecrric Water AtarmM, N. Frtre.—{C. Schoess, 
Brussels.) 


2728. Srone Dresstnc Macurxes, H. D. Wallace, St. 
George, New Brunswick. 

2729. Pranorortes, D. and M. Makinson, Horwich. 

2730. Pioveus, J. and R. Henshaw, Chester. 

2731. Iron Sares, H. P. Lavender, ‘Wolverhampton. 

2732. Stream Traction Enarves, W. Morton, Coleshill. 

2733. Brick Kitys, G. Pitt, Leamington 

2734. Tops of Cummxeys, 8. 'N. C. Thompson, London. 

2735. Nur-Lock, R. Kennedy, Glasgow, and H. Wil- 
liams, Mount Florida. 

2736. Exerves, J. Hamilton, Succoth. 

2737. Srorinc Ort on Boarp Sup, &c., J.C. Mewburn. 
J. B. J. Boisgard, Paris.) 
2738. Suarr Loops for Harness, H. H. Lake.—{P. 
M‘Fadden, Philadelphia, U.S.) 

2739. ConrroLiinc, &c., the Suppiy of Gas, A. G. 
Henderson, London. 

2740. Geweratine Execrriciry, R. Disher, London, 
and W. Lichfield, Leytonstone. 

2741. Enorves, A. M. Clark.—{ W. Golding, U.S.) 
2742. Canteen, E. G. Hulett, London. 

2743. Presexvinc Cur FLowers, H. Harris, London. 

2744. RecisterRInc Games, A. Ellis, Lon don. 

LiFE-SAVING E. 8. Swainson, Old 


0. March, and 
«~ United Patents Corporation, Limited, London. 
2747. Gatvanic Batrertigs, 8. H. Emmens, O. March, 

& the United Patents Corporation, Limited, London. 
2748. Evecrroiytes, 8. H. Emmens and the United 
Patents tion, Limited, London. 
2749. Savine Lire at Sea, A. E. Greville, Towcester. 
2750. Gatvanic Batreries, 8S. H. Emmens and the 
United Patents Corporation, Limited, London. 
2751. Savine Fvet, &c., in Open FIREPLACES, J. Shaw, 
London. 
2752. SareTy ers A. E. Emdin, London. 
2753. Weavinc W. Robinson, Brampton. 
2754. CoMMUNICATION, &c., in RarLway 
Tras, T. J. Mortin, Woking. 
2755. InpIA-RUBBER WATERPROOF Fasrics, W. Currie, 


2756. Insecrors, H. Holden, R. G. Brooke, and T. H. 
onan Salford. 
. GENERATING Heat, W. Walker, Leeds. 
58 Exectric Conpuctors, A. A. Cowles, New York. 
2759. Preventine the Apstraction of Letrers from 
Pittar, &c., Boxes, H. Millington, Reading. 
2760. AXLE-BOXES, H. J. Haddan.—({Z. Raymond and 
A. Henrard, Bruxelles.) 
Neeptes, D. H. Brandon.—{J. A. Fresco, 
are. 
2762. Seconpary Batrertes, E. U. Parod, Paris. 
2763. Furnaces, J. Sawyer, London. 
2764. ExTRENCHING Toot, W. A. F. Dublin. 
2765. Treatinc LeaTHER, W. Brown, Bramley. 
2766. PHorocrapuic Suutrers, F. W. Branson, Leeds. 
2767. PHorocrapuic Sxautrers, F. W. Branson, Leeds. 
2768. Woven Fasrics, J. Helliwell, Leeds. 
2762. Taps or Vatves, F. W. Gritten, London. 
2770. BALL BEARINGS Vexocrrepes, R. E. Phillips, 
South Norwood, and M. D. Rucker, London. 
2771. Mountrnc the Sprines and Seatsof VELOcIPEDES, 
D. Rucker and H. 8. Jackson, London. 
2772. Coucn, J. Mutch, Walthamstow. 
2773. CrrcuLak Frame Kyitrers, R. Shelly, London. 
2774. Sprinc Hooks for Wixspow B.iixp T. H. 


, London. 
2775. ORNAMENTING Lace, R. Scott, Nottin; 
2776. Pianororte Actions, A. Squire, ion. 


2777. Wat Tres, W. Monnery, London. 

2178. Prorectinc Fence Posts, R. Griffiths, London. 

2779. Layine-our Courts for Lawn Tennis, T. 8. 
Howie, London. 

2780. Penstarr and Hanp Support, A. J. Boult.—(W. 
Lamson, Lynn, U.S.) 

2781. —" rca R. Baird Glasgow, and C. Boult, 


Liverpool. 

2782. Propucinc Sprrat Grooves in Wire, A. J. 
Boult.—(G. Gray, Boston, 

2783. Inet, &c., SasH- “FRAME VentiLator, W. J. 
Penny, Southend. 

2784. Houp-rast for Work Bencues, E. Edwards.— 
—{M. Giraud, Paris. 

2785. Sarety Lamps, . Dixon pote M. Waddle, Blyth. 

STEEL, M. Clark.(M. Bruatlein, 
aris. 

2787. MaRBLe, A. Guattari.—_(M. Soderini, Italy.) 


6th February, 1884. 


2788. Fo_pinc Boxes, &., A. Chandler, Torquay. 
2789. CANDLESTICKS, J. Swain, London. 

2790. PLEASURE Boat, A. T. Archer, Southam 

2791. VenTILaTiING, &c., STEERING Gear, A. T. Archer, 
Southam: 


2792. Pyevmatic Propuusion, &c., of FLOATING 
Vessets, A. T. Archer, 
“Fs Sarery Catcu for CoLLIERY Es, J. Aldred and 


2794. SELF-ACTING Catcues, G. Williams, 
ga for ATTACHING Traces, J. 8. Walley, 


2796. Treatinc Certarx Resipvat Sats, W. H. Swim, 
Runcorn, and G. Pryde and J. Hedley, Li 
2797. Wixpow Rer.ecror, J. A. Slater, 


2800. Drivinc Apparatus for Tricycies, J. Frost, 
Alvaston, rby. 

2801. Boors, T B. Mottram, Stafford. 

2802. PRESSURE to the Contents of 
J. Maude, Greetland, near Halifax. 

2803. Currinc CLoru, T. Birkhead, Netherton, near 
Huddersfield. 

2804. Horsts, J. Clayton, Bradford. 

2805. Currixa or TURNING Toots, H. Renold, Man- 
chester. 

2806. Fioatine Decoys, T. W. Deane, Manchester. 

2807. Vorinc Gear, &c., J. J. Butcher, Newcastle- 
upon-Tyne. 

2808. Minirary Rir.es, I. D.E. Ll. Lloyd-Jones. 
Beauchamp, Dorset. 

2809. Lasts, T. and B. Hartley, Accrington. 

2810. Fiowers, R. Taylor, Rutherglen. 

2811. SELF-FEEDING ATMOSPHERIC Stoves, J. E, Spratt, 


don. 
2812. ‘“‘Pyrocey,” F. Iles and C. Wakeman, Bir- 
min 
2818. Lusricatinc Crank Prvys, 8. Marsland and J. 
Cush, Bolton. 


2814. Execrric Governors, A. Jamieson, Glasgow, 
and 8. Alley, Polmandie, N.B. 

2815. Crear Hovpers, R. Paulson, London. 

2816, Preventinc Down Dravucutin Smokey CHIMNEYS, 
E. Taylor, Blackburn. 

2817. Suaprnea, &c., G. Picke , Halifax. 

2818. Avromatic Brake Mecuantsm, M. Lawlor, U.S. 

2819. Gas Ovens, &c., J. West.—(G. 4: Coz, Melbourne.) 

2820. TeLepHoNE Recetvers, G. H. Bassano, A. E. 
Slater, and F. T. Hollins, Derby. 

2821. DIFFERENTIAL Drivino GEAR for VELOCIPEDES, 
I. T. Townsend, Covent 

2822. Steam PLovens, W, Morton, Coleshill. 

2823. Sarery Gear for StartTinG ENGiNEs, J. Musgrave 
and A. Walsh, Bolton. 

2824. WasHine Macurinss, J. Hunt, Bolton, 

2825. Hats, &c., J. Williams, Manches 

2826. Suears for Currinc Grass BORDERS, 8. de Wilde, 
Hammersmit 

2827. Stream Traps, G. G. Picking and W. Hopkins, 


mdon. 

2828, Arr and WaTER Bens, G. C. Phillips, Chelmsford. 

2829. Removinc Ossrructions in Sewers, J. Birch, 
London. 

2830. Corrins, W. Jones, Hen 5 

2831. Makine Retorts, W. P. Ingham and A. C, Hill, 
Middlesbrough-on-Tees. 

1nG, &c., Mera, J. Craven, Leeds, and G. 

B. Wood, Sheffield. 

2033. Steam Distrisutine Devices, A. J. Boult.—(L. 
Protte, Vendeurre.) 

2834. Topacco Pipes, J. ytonstone, 

Bicycies, &c., F. icense Cc. 8. Downs, 

ver. 
2836. DyNaMo-ELEcTRIC Macuines, A, F. and C. J. 


Oppermann, London. 

2837. Dunne Ween, &c., C. Holliday and E. W. Hirst, 
Huddersfield. 

2838. Frames for PortrmMonnaigs, J. C. Mewburn.— 
(A. Didout, sils, Paris.) 

2839. Merattic Brackers for SupporTiNc CoRNICE 
W. H. Richards, 

2840. Arracninc HaNDLEs to Saucepans, E. T. Lucock, 
Stourport. 

2841. ORNAMENTING METALLIC Surraces, C, F. Hirons, 
Birming! 


2842. CARPET-CLEANING Macuines, &c., T, Alderman, 
London. 

2843. Manuracture of Size from Wer Waite 
LEATHER SuHavines, I. Cripps, jun., 

2844. INSTRUMENTS FOR RECORDING the DisTANCE 
TRAVELLED by VeLociPepes, T. Dunn, London. 

2845. Corkscrew, J. E. Walton, Stoke Newington. 

2846. Ort Cans, G. A. J. Schott, Bradford. 

2847. ImrratTion MARBLE, A. Guattari, London. 

2848. Feepine Lamps, G. Hale, Middleton Cheney. 

2849. FactuiraTine the TRANSFER of Cory between the 
Pustic and Casuiers, A. M. Clark.—(4. Lego and H. 
Depau, 

2850. Pracine Foc Sicnats on Raitways, D. Grant, 
London. 

2851. UmBRELLAs, &c., G. W. Langdon, Clapham. 

2852. Pepa Action for VELociPepes, C. M. Linley and 
J. Biggs, London. 

2853. PuLLEys and Drums, H. Simon, Manchester, and 
A. B. Perkins, Bradford. 

2854. Gas Motor Exorxes, 8. Clayton, Bradford. 

2855. OpricaL InsTRUMENTS, P. 

2856. Swine Bripces, J. Hofman, Ber! 

2857. Recistertnc the Distance by Tri- 
cyciss, &c., J. and W. Cockburn, Richmond. 

2858, PRODUCING Evecrric Currents, &c., L. Gaulard 

J. Gibbs, London. 

2859. GENERATING PortaBLe Lamps, C. Whitfield, 
Kettering. 

2860. Reau.Latinc Dicrroriv &e., T. Horn, Croydon. 

2861. SHEetT-metaL Boxes, T. Allen, Reading. 

2862. Propuctnc P1IGMENTs, P. C. Bunn, Norwich. 

2863. VeLocipepes, A. C. Hickling, Maidenhead, and 
H. Martin and W. Bourdon, London. 


jth February, 1884. 


2864. Tricycies, T. B. Loney, Gosport. 

2865. CovpLmncs in Lamps, &c., T. Whitehead, Aston. 
2866. Papp.e, &c., Arm, 8. Orme, Chesterton. 

2867. Erasinc KNIVEs, W. Steen, Belfast. 

2868. PLuMBER’s Cramp, J. Jackson, Kirkdale. 

2869. TEACHING, &c., Music, W. Johnson, Scalloway. 


2907. Bricks, H. W. Hart, London. 

2908. Borers, C. J. AY leby, London. 

2909, VeLociprpes, A. H. Williams, London. 

2910. TricycLes, &c., aa Mitchell, London, 

2911, FrREeEzING MACHINES, A. W. Marshall, London. 

2912. Heatine Gas Retorts, J. W. C. Holmes, Hud- 
dersfield, and B, Midgley, Milusbridge. 

2918. Gas BAG PRESSURE Frames, J, A. Dalén, West 
Hartlepool. 

2914, Iron ScraPeR Door-mart, J. 8. Willway, Bristol. 

2915. Borrie-rack, J. 8. Willway, tol. 

2916. Brick Coverinas, J. Rooke, Stratford. 

2917. VeLocrpepEs, W. Townsend, London. 

2918. Locks, &c., J. H. Johnson, ‘ot, Le Becht, Paris.) 

2919. Tricycies, &c., F. J. Rooker, 

2920. VENTILATORS, J. G. Lorrain, omy 

2921. Vessets for Liquips, W. R. Lake.—(A. J. Gay, 
Coulaure, France.) 

2922. SIGNALLING ApPARaAtus, J. Farquharson, Fulhain, 
and D. W. Lane, Southsea. 

2923, Speep INpicator, J. Farquharson, Fulham, and 
D. W. Lane, Southsea. 


8th February, 1884. 


2924, Reaisterinc the Openina of Doors, &c., J. H. 
Faulkner, London. 

2025. SHARPENERS, H. Scott, Liverpool. 

Encines, W. Hargreaves and W, Inglis, 

2927. Preventina Corrosion, J. Hannay, Loch Long. 

2928. Winpine Yarn, G. Keighley, 

2929, YARN-SIZING MACHINES, G. Keighley, Burnley. 

2030. Low-waTeR ALARM, &c., J. Kenyon, Manchester. 

2931. ExLecrric GAS-LIGHTING "APPARATUS, J. Blake and 
8. Moorhouse, Manchester, 

2932. SreerInG Gear, W. Adair, Liverpool. 

2933, Gas Motor Enornes, J. Fielding, Gloucester. 

2034. Cranes, J. Fielding, Gloucester. 


2935. Hypravutic Macurnes, J. Fielding, Gloucester. 
2936. Avromatic Vatves, J. Fieldi loucester. 
2037. Two-wHEELED CarRiaces, J. Pinnock, Bristol. 


2038. Prorecrine Lerrers in &c., J. T. 
Masey, London. 

2939, Fixinc Upricnts of Fencixo, W. 
Bailey, Wolverhampton. 

2940. Currine States, &c., J. Blain, Carlisle. 

2941. a CoLour on Corton, &c., 
J. K. Kaye, M 

2942. Semone the ILLUMINATING Powrr of Gas, 

. G. Stansbie and J. Parton, Birmingham. 

2043, V Hollamby, Hailsham. 

2044. HAMMERLESS J. Sm: man, Nuneaton. 

2945. Harness, J. Cottrell, jun., Bristol. 

2946. Atrerinc the Heicurs of &c., M. J. 
Rowcliffe, London. 

2947. Steam Borvers, J. and H. Layfield, Burnley. 

2948. Steam Borvers, E. T. Sykes, Huddersfield, G. 
Garside and E. 8. Hellawell, Milnsbridge. 

2949. ORNAMENTING VITREOUS SurrFaces, &c., B. Tup- 
holme and W. Edwards, Sheftield. 

2950. FirepLaces, W. Fawcett, Burton Salmon, and 
H. M. Ashley, Knottingley. 

2951. Forks, H. Vaughan and J. Ball, Sheffield. 

2952. Surps’ Harsours, D. T. Gordon, Maryfield. 

2053. MECHANICAL Musica INstrUMENT, C. Pieper.— 
(P. Ehrlich, Gohlis, Sacony.) 

2954. Firtines for SHarts of Two-wHEELED VEHICLES, 
3. G. Harrison, Edgbaston. 

2955. CaRRIAGE WHEELS, &c., J. Harrison, Edgbaston 

2956. Cap or SHIELD to be used in ConsUnction with 
Paper Fasteners, W. Outtrim, London. 

2057. Pranorortes, W. 8. Nosworthy, London. 

2058. PAPERING up NEEDLEs, H. Thomas, Redditch. 

2959. Coat Fire and Gas Grates, H. Scott, 

Groovep Tires for WHEets, R. Kearsley, High- 


2061, Devens and Pessarits, E. Bevan, West 
Dulwich. 


2962. PorTABLE Fire-Escape, A. Hewens, Hayes. 

2963. Corkscrews, J. H Johnson.—(J, Pe ille, Paris.) 

2064. PREVENTING Screws from Workrxu Loose, R. 
Burford, Wanstead. 

2065, DistRIBUTING Sram, &c., E. de Pass.—(H. Tent- 
ing and F. Salamon, Paris.) 

2966. TREATING GELATINE, &c., C. E. Thierry, London. 

2967. Gas Lamps, F. Wirth. —(R. Gruia, ) 

2968. Boots, R. Mountford, London. 

2969, PENHOLDERS, F. M. Libby. , Portland, U.S. 

2970. SILVERING and Powper, J. 
Finley, Devonport. 

2071. Hypravtic Presses, F, Wirth.—(R. Soldau end 
J. L. Posen, Germany.) 

2972. Matertat Surrasie for Trunks, &c., H, A. 
Silver, London. 
73. Bepsteaps, &c., T. W. Stidolph, Dartford. 

2974. Bicycies, J. Roots, London. 
2975. TeLu-TALE ALARM Apparatus, T. F. 
Hind and R. Lund, Preston. 

2976. Steam Borvers, G. Criner, Paris. 

2977. Locxine Nuts, R. D. Sanders, Norwood, 

2978. FILTER-PREssEs, B. H. Remmers, Glasgow. 

2979. Turust-BLock Beariyes, R. Hamilton, Glasgow. 

2980. Pires for Smoxinc Topacco, T. Cook, Kettering. 

2981. Propucinc Pristine Biocks, W. B. Woodbury, 
South Norwood. 

2982. Uritisinc Spent Lime, &c., C. H. Roeckner, 
Newcastle-upon-Tyne. 

2983, Steam Boriers, G. Fenwick, Gateshead. 

2984. Gas Connections, F. George, London. 

2085. Fo_pine Picture Frame, J. Reynolds, London. 

2986. Sroprinc HorizontTaw Sprnnine Macuines, A, 8. 

h and G. Wilkinson, Leeds. 


2870. PLayinc on Oraans, &c., W. 

2871. InpicatinG Letrer-Box, J. D. Duckett, 
Mount Pottin 

2872. Coupiixes for Host Pires, &c., G. Glydon, 


2873. GaLtvanic Batteries, J. Gray, Gateshead-on- 


e. 
2874. Dryinc Grain, J. Black, Dumfries. 
2875. Water Cocks, d. tcliffe, mbury. 

2876, Gas in Bep-rooms, R. Grimmond, 


2877. inack Leap, J. Johnson, Liverpool. 

2878. Roap ts of Traction Enornes, W. Box, 
Liverpool. 

79. DiscHARGING ProsectiLes, R. L. Duff, Chowbent. 

2880. Lock-nut, J. Heap, Ashton- 

2881. Sewer Gas beovibann, J. H. Yeo, Furzeham. 

2882. Cranes, &c., F. Service, Ebbw Vale. 

2883. CLEANING the Borroms of Vessets, G. Weeks, 
Stonchouse. 

2884. Heatinc Buripinos, W. Cowell, Burnley. 

2885. Aspestos MILL-BoarD, R. Kirlew, Manchester. 

2886. Latcu Locks, J. Baker, W: enhall. 

2887. Fastentnc Biapes of Kyives, H. 

2888. Perpetua Motion, J. Searson, 

2889. Cocks and VaLves, G. London, 

2890. SupPLYING MarTeriaL to Stream 
Enotnes, T. Oxley, Man: 

2891. VENTILATING the INTERIOR “ Vans, W. Whiteley, 
London. 

2892. TREATMENT of CELLULOSE, A. Sadée, Bonn-on-the- 


2896. WEATHER-PROOF CoLours, O. Wolff.—{A. 7. 
Bergh, Dresden. 
2897. FLUsH HANDLE Socket, 8. Cranmore, Birming- 


2898. CINDER Stirrers, J. R. Brailsford, Smallheath. 
2899. Drepainc and Excavatinc, A. F, Link.—(C. 
der Etat, Paris.) 
2900. Preservine Fisu, B, Azulay, London. 
2901. Courtine J.T. London. 


Harvyess, G. ford. 
R Marchant, London. 


2087. Easy Copyine and Toyixo of PHorocraPHic and 
other Prints, A. M. F. Caspar, London. 

2988. InpicaTiNG VARIATIONS in EvLecrric CURRENTS, 
&c., T. Handford.—{7. A. Edison, Menlo Park, U.S.) 

2989, Sprinc Hook AppLiances for Harness, P. Jensen. 
T. B. Sidén, Sieden.) 

2980. SHearine Sueer, &c., A. D. Renshaw, London. 

2991. Lockine Rattway &c., 8. C, C. Currie 
and I, A. Timmis, London. 


9th February, 1884, 


2992. Worx1na, &c., Burrer, J. Maude, Greetland. 

2993. SHuTTLE and Pickers, W. Dawson, Burnley. 

2994, Fire Extineuisuer, &c., T, Harri- 
son, 

2995, Gear for Tricycies, &c., T. Shake- 
spear, Allesley. 

2996, Sopiem L. Mond and G. Jarmay, 
Winnington. 

2907. CouPLINs for Rattway Stock, J. and Gaskell, 
Pemberton. 

2098. SPEED, &e., Ixpicators, C. Liv. 

2999. Nav IGATION of Suips, J. Whi 

3000. Sarery Key for Raitway Guan Huddleston, 
Barrow-in-Furness, 

3001. Lupricatine, &c., Sprxpies for Ma- 
CHINERY, J. Macqueen, 

see. SMALL-ARMs, C. Pryse and E, J. 


3008. SELF-CLOSING Srop-cocks, J. Barr, Kilmarnock. 

3004. Kxoxs for Doors, &c., C. Priestland, E. H. Cash- 
more, and F. W. Mole, Birm ‘ham, 

3005. Lock-up APPaRaTs for Borrties, C. 8. 
Birmingham. 

3006. Giazina Roors, G. Deacon, 

3007. Stamprnc MAcHINE, T. Isley, Ni 

3008. Cat-proor ENTRANCEs, &c., hor Bren Picron Hovses, 
W. J. M. Gregory, Weston-super-Mare, 

3009. VENTILATING RAILWAY CarriaceEs, W. Stamper, 
Ulverstone. 

3010. Steam Tramway Cars, T. Hunt, Manchester. 

3011. Cicarerres, W. Bradford, Liverpool. 

3012. Friction W. w, Batley. 

3013. Paper, J. Dixon, ‘Gughts 

3014. Ratcnet-Braces, B. Godfrey and R. Garratt, 


Sheffield. 
9015. G, 8, Hazlehurst, Rhyl. 


Nicholson, Chester, and G. Dawson, Sheffield, 
3019. Forceps, M. C. Black, Sheffield. 
3020. Sxats of VELOCIPEDES, G. Aston, London 
or Cocks, &c., E. H. Liversedge, Hudders. 


3022. APPARATUS stash in 
&c., CARRIAGES, J. F, Hoyne and F. Merry, Londo’ 

3028, CURRY-COMBS, H. Tildesley, Willenhall, 

8024. Bearinas for Bradbur Braintree, 

3025, Lvorcanic Borr.e-storrers, E, oh, L' pool, 

3026. Exposinc PHorocrapnic P ares, J. 
Hopkins, Hoddesdon. 

3027. Pite-privers, T, Whitaker, Horsforth. 

3028. Pressinc Bricks, &c., G. Richards, Ruabon, 


eath, 

3030, W.L. J. Raffinetti, New York.) 

3031. REVERSIBLE PERAMBULATORS, W. C. Benedi ediet, 

mdon, 

3032, Pencit Cases, G. R. Hughes, Hampstead. 

3033, Cooxinc Apparatus, C. Portway, Halstead, 

3034, ELECTRICALLY CONTROLLING SIGNALS, C, Hodg- 
son, London. 

3035. Scatina, &c., TuBes, W. Boaz, 

3036. T, Anwyl, 

3037. Hypopermic Syrinogs, G. Whyte, 

3038. EximinatinG DissoLvep Matrer from Water, 
P. A. Maignen, London, 

8039, Gas Enarves, J, Atkinson, Ham 

3040, SAFETY LAMPS, W. J. H. Ryder, Newcastle. 

3041. Curinc Rueumatism, H, Spencer, France. 

3042, Founrarns, E. C, Gee, ham. 

$043. Snoes for ANimaus, H. W. Ford, London, 

3044. WasHine Macuines, T. Fletcher, Warrington. 

3045. Gas Stove, &c., T. Fletcher, Warrington. 

3046. Gas-HEATED OVENS, Fletcher, Warringto: 

3047, SHE Ls for OnpNance, J. Baldie, Plumstead. 

3048. GaLvanic Barrertes, C. W. Harrison, London, 

3049, Pianorortes, W, R. Lake.—(L, Caldera, Milan.) 

3050, Rope-cLampPine Apparatus, W. R. Lake.—(//. 
Taylor, Oakland, U.S.) 

1 VENTILATOR ‘for Hats, J. Baber, Liverpool. 
11th February, 1884. 

Warer-Ciosets, J. Newtvn, Stafford- 
shire. 

3053, AUTOMATICALLY CLosinc Gas Taps, P, W. Joyce, 
Ireland. 

3054. Buckves, T, Evans and W. Deayman, Walsall. 

3055. Screws, &c., T. Grason, Emley, near Wakefield, 

3056. Locks, R. Whitaker, Wolverhampton. 

3057. Apparatus for Winpow Sasuers, J 
Adams, Liverpool. 

3058. MercHANISM AppLicABLe to such Purposes as 
those for which Pistons are Requ i J. Naylor, 
Derby, and T. G. Gell, Cheadle, Ches 

LPHUROUS AciD, &c., H. Schoiefield, Man- 
chester. 

3960. Connectinc Coa. Tuss, &c., toa Havutixe Ropr, 
W. Rutherford and T. Thompson, Du 

3061. Securine Starr Rops, R C. Christian, Ireland. 

for GRILLING, A. and F. "Rothwall, 

ve 

3063. &c., AeRATED Beveraces, J. H. and 
J. W. Galloway, Bolton. 

3064. Sprnnxina, &c., Frames, J. Elce, Manchester. 

3065. Puppiine Furnaces, G. Morris and G. Slater, 
West Bromwich. 

3066, from Mixerat O11s, F, W. Marsh, 


Middlesbro 

3067, Parer Knives, J. Wheeler, Ilfracombe. 

3068, Brack Ixk Copyino Pencit, E. Cornelis 
and G. H. Smith, London, 

3069. PROPELLING Snips, J. Lefeaux and P. Ovenden, 
Pembrey, Carmarthen. 

3070. Ortinc the Waves, D. T. Gordon, Dundee. 

3071. Looms for Weavrine, J, Cowburn and C, Peck, 


eecles, 

3072. Turninc Four or more-sided Opsects, W. 5. 
Bemi, London. 

3073. SoiutTions of Acetic Acip, &c., E. 
Luck, London. 

3074. DistiLLatory Apparatus, E, Luck, London. 

3075. Tunne.s, R. Roper, Lewisham. 

3076, Marine Enoine GoveRNons, A. J. Marquand 
and G. 8. Lee, Cardiff. 

8077. Roastina COFFEE, L. H, Clausen, Hamburg. 

3078, Secuntnc Hanpies to Knives, &c., C. Gill, 
London. 

3079. FeLumnc Trees, R. Lansdale, Halewood. 

2080. Boot Jack, F. G. Myers, Welling h. 

3081. Parinc the Herets, &c., of Boors, F. Myers, 


Wellingborough. 


3082. TRANSPORTING PERSO: 
3083. JounNALs, W. 
3084, Inpicatino the Nu of Lerrer of Beproom, 
&c., at Horeis, M. Woods, Huntington. 
3085. "TREATING EXTERIOR MALapies of Pants, P. E. 
Falieres, France. 
3086. SULPHURIC M. Finch, and W., 
J., and 8. Willoughby, 
Tives, A. G kes.—(J. P. Jorgensen, 
russia. 
3088. Twistinc Spixpies, J. Macfarlane and T. Wat- 
9. MouLps, w, 
3091. Stoppers for Borr.es, L. Glover, Birmingham. 
3092, BREECH-LOADING SMALL-ARMS, H. Larsen and G 
E. Schou, Liege, Belgium. 
3093. PLANING, &c., Macnines, G. A. Crow and W. H. 
Crow, Newcastle- -upon-Tyne. 
3094. CLostnc Doors, H. H. Lake.—(Z. C. Norton, U.S. 
3095. UNnsINKABLE Boats, W. E. Gedge.—(MM. Ducal 
Nicholas, and Co., Paris.) 
3096. SterHoscores, E. T. A. Smith, London. 
3097. Oxypyrazo.s, C. D. vormals 
Meister, Lucius, and Bruning, German; 
3098. ELECTRIC SIGNALLING, E. B, London. 
3009, Bicycies, &c., A. Brockelbank, London. 
3100. A. C 
3101. Prixtinc Rouiers, W. J. A. ‘Donald, Glasgow, 
and C, 8. W. Muir, Kilmarnock, 
3102. Wuzets, E..Perrett, Westminster. 
3103. the Borroms of Surps, R. Fell, A. M. 
and R. Turnbull, Newcastle-upon-Tyne. 
3104, |e emprtag E. Cory, F. W. Reynolds, and G. W. 
C. Catford, Southwark, London. 
3105. HYDRAULIC Lirts, J. M. Day W. R. Green, H. 
C. Walker, and R. Carey, Falmouth-road, London. 
$106. Prorecrina E.ecrric Circuits, H, Lake.— 
(J. W. Dyer, U.S.) 

$107. Too. Cuests, J. Hawkins, jun., W: 

3108. Hor-waTer Apparatus, J. A, and J. 
Hopkinson, Huddersfield. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the 
oftice of Her Majesty's Com Commissioners of Patents. 


CONSTRUCTION OF AMBULANCE &e., 

R. A. Westhorp, London.—19th May, 1883. 
The object is improved means of lighting, ‘cs venti- 

lation, of introducing the patients into the 
and rendering the patients comparatively free from 

noise, jolting, and other disturbing influences. 

2622. Macuinery or APPARATUS FOR EXCAVATING, 
DELIVERING, REMOVING, T1PPING, AND DepositinG 
_ &e., J. F. Lang, London,—26th May, 1883. 


Relates to several meee in the general con- 
struction of the appara‘ 


2666. Peramsuator Boptes, P, Lee, 
1883, — (Provisional protection 


comin th catitreiting body of pieces of wood 


| 
q 
| 
j 
jirmingham. 
} 
{ 
| 
H ee Rhine, and F. Schneider, Struth, Prussia. 
H 2893. O1 Can Stoppers, H. Webster, Horsforth. 
; 2894. TricycLe Frames, H. Moore, jun., Brighton, and 
; M. D. Rucker, London. 
2895. Two-speep Gears for Tricyc.es, H. E. Stanley. 
m. 


Fes. 15, 1884. 


THE ENGINEER: 
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moulded in satiate of wicker work or other con- 
venient d 

2. G. Charlton, Newcastle-on- 

June, 1883.—(Provisional tion not allowed.) 2d. 
The shirt is made to open completely in the manner 
of a coat. 

. APPARATUS FOR GENERATING, REGULATING, 
MEASURING, AND DistripuTina ELEcrric Cur- 
RENTS AND Evecrric A. and Gray, 
Glasgow.—6th June, 1883. 18, 4d. 

The field magnets are Seen in a number of rows 
so placed that takin ng oat even number of rows, each 
raf may be imagined to form, as it were, one side of a 

rismatic shape, every section of which, at 

right pn Fob to the axis of the prism, resembles a poly- 

of as many sides as there are rows of magnets. 

con of the edges of the supposed prism 1, 2, 3, 
the gS row of magnets gives one row of like ‘poles 
along the edge 1, and a row of opposite poles ge 
ob, 2, and so on; these poles are overlapped by 
ite poles of the magnets of the second 

ilarly with the other rows. The arma- 
tures consists of a series of copper strips forming a 
hollow drum, and shaj as if com of alternate 
rtions of two cylinders of different diameters with 
their axes in line, the pieces of larger and smaller 
bein, b = 

are arran, to een and across the 

and outer of of magnets. In an 


are lamp a “continuous endless motor” is used in 

combination with an “air fly,” or vanes in liquid. 

This specification also relates to an improved counter 

rt for use with a current meter; to an 

tus for automatically introducing resistance 
= a circuit, and toa system ef distribution in which 
one conductor, formed as a carried in the other 
conductor formed as a tube. 

2830+ Tricycies, W, Boxttell, Colchester.—Tth June, 
1883.—(Provisional protection not allowed.) 2d. 

Relates to the construction of a tricycle on the prin- 
ciple of a bicycle. 

2850. Manuracrure or Execrric INCANDESCENT 
LAMPS AND APPLIANCES FOR THE REGULATION OF 
Evectric CURRENTS THEREFOR, &c., J. 
Hamilton, London.—7th June, 1883. 8d. 

The filaments made of bog oak are Supcqnates with 
spongy platinum to lower their resistance. e pores 
b the fi ts in a solution of 

a pee of calcium, or other suitable salt. Intermediate 

wire loops are used ~ prevent the ** Crooke’s effect.” 

A governor sol with a “bridge,” 

electro- et and a variable ist: is employ 

to control the speed of the steam engine. 


. Lupricators, G. Lindsey, Brighton.—l1th June, 
ith, 


2020. Comprnep Seat on Form AnD TABLE, AND 
ComBIneD CHAIR AND TaBLeE, J. Wigglesworth, 
Bradford.—12th June, 1883.—(Not proceeded with.) 


The object is to construct seats or forms that will 
admit of being transformed into tables. 


2023. Compound on MATERIAL AS A SUBSTITUTE FOR 
Stones, MARBLE, TORTOISESHELL, CoRAL, &c., A. 
R. Leask and B. Torrini, London.—12th y ae 1883. 
—(Not proceeded with.) 2d. 

Consists of bone-dust, asbestos in powder, farina, 
— coal ash, horn cuttings or waste and slate in 
powder. 

2956. Borers, anp APPARATUS COMBINED THERE- 
WITH FOR GENERATING Steam, G. Rock, 
—1l4th June, 1883.—(A communication ‘from J. Lees, 
New Zealand, and J. = Rock, New South Wales, tes 
(Not proceeded with.) 2d. 

The water is heated to a temperature not greatly 
exceeding 212 deg. Fah. in a suitable vessel. This 
water is forced by means of a pump or ~ mecha- 
nical appliance into a pipe or pipes kept at a high 
degree of heat, by bei ye or arranged in a furnace 
and flue of the fire which heats the boiler. 

2958. Construction or Bieacuine Krers, C. L. 
a and J. Westley, Bolton.—l4th June, 1883. 


me ‘inventors claim the construction of a conical 
nozzle on the my of the steam pipe, and an internal 
liquor pipe, with a corresponding throat or contrac- 
tion at the cae end of the “puffer pipe” of a 
bleaching pang whereby a cylindrical jet of steam is 
produced for the purpose of carrying a continuous 
pipe orcolumn of the hot liquor up the “puffer 

pe 


2962. Manvumotive Vetocirepes, W. P. Thompson, 
Liverpool.—l4th June, 1888.—(A communication 
Srom 8, Krnka, Prague.)—(Not proceeded with.) 2d. 

Relates to the propelling mechanism. 

2965. Meruop or AND APPARATUS FOR STORING AND 
Retarninc Exvecrric Eneray, F. J. Cheesbrough, 
— 14th June, 1883.—(A 
from C. T. Tomkins, New York, U.S.) 8d. 

The accumulator consists of an "ordinary porous cell 
and a glass jar. The cell is filled with pulverised char- 
coal and phite, the former being used as an 
“absorbent” and the latter as aconductor; a silver rod 
passing through the centre of the mixture serves to 
convey the current to and from the cell. A metal 
brush, composed of fine lead fibres, is placed in the 
annular space between the cell and j jar, which is filled 
ectrolytic fluid, The battery is kept charged 
it 80 the escape of the 

‘bed hyd e elec es are imme 
more or less in t ; re fluid according to the 
current required to be given out, 

2074. Pencits Movasie Leaps, J. F. Willia 
June, 1883.—{Not proceeded with, 


The object is to secure a proper passing outwards of 
the gravity lead from the case only the proper distance, 
and when so passed outwards, so clpping and holding 
in position for use, 

2980. Construction Fitrine or Ratuway Car- 
H. FE. Newton, London.—15th June, 1883.— 
*< communication from B. T. Hutchinson, Cape 


Relates the arrangement of sleeping accommoda- 

tion and to the sanitary appliances, 
2982. Lirts, H. J. Haddan, London.—15th June, 1883, 
—(A communication from R. Liebig, Leipaia.) 4d. 
to an arrangement of racks and paw 
2983. anp Scourtna Woon, H. J. Haddan, 
London.—15th June, 1883.—(A communication from 
EB. Tremsal, Belgium.) . 6d. 

This consists in causing the bath to travel with the 
wool through suitable troughs or tanks, connected 
with cach other by aprons, gratings or inclined planes, 
and compressing apparatus or wringers. 

2986. Ti11s, J. C. Cor, London.—15th June, 1883. 6d, 

Relates to a till in which the takings are separated. 
2987. ReTainina FACILITATING THE DELIVERY OR 

MEASUREMENT OF Rippon, TAPE, &c., THAT MAY BE 
Wounp on Cones or REELS, F. Jones, London.—15th 
June, 1883,.—(Not proceeded with.) 2d. 

Relates partly to an elastic fastening for securing 
the ends. 

2988. Execrro-motors, R. D. Bowman, 
15th June, 1883.—( Not proceeded with.) 2d, 

To increase the magnetic field the pole pieces are 
made segmental ; to reverse the motor the brushes are 
moved ‘over to the other side.” 

2991. Protection or IRon AND StreL SURFACES AND 
IN THE FURNACES OR APPARATUS TO BE EMPLOYED 
THEREIN, A. S. Bower, St. Neots. —15th June, 1883. 


6d. 
The object is to enable steam and furnace gases 


to 

be used in the same furnace er or sepuetialy, for 

the p of magnetic oxide upon iron and steel 
pon 8 


2000. Treatment or NaTuRAL PHOSPHATES OF 
Lime IN THE LEBLANC Process FOR THE MANUFAC- 
TURE OF SopA AND Porasu, J. H. Johnson, Lo 
—1b5th June, 1888.—(A communication Messrs. 
Crespel Brothers and Martin, 

Relates to several improvements in the general 


process. 

2002. APPARATUS USED PLATE MILLs 
YOR TRANSFERRING INGOTS OR SLABS FROM ONE 
Set or ROLLS TO ANOTHER, C. Davy, Sheffleld.—lith 
June, 1883. 6d. 

Consists in the construction, combination, and 
arrangement of steam (or preferably) hydraulic’ crane 
and hoisting apparatus. 

290'7. Packino ror Steam Enotes, H. Montgomerie, 

Cleadon.—16th June, 1883.—(Not proceeded with.) 


2d, 
The packing is composed of fibrous material and 
fend. 
2998. Screwine Apparatus, J. Heap, 


Lyne.—16th June, 1883.—( Not proceeded 
Consists principally in the employment of a ollow 
cone to press all the dies inward simultaneously. 


2999. Macurvery ror Soapine, &., 
Woven Fasrics, J. and P. Hawthorn and J. P. 
Liddell,—16th June, 1883, 6d. 

Relates to the hing and 
scouring or heating —- in a machine for the 
indicated uses of a cis or compartment or two, 
three or more cisterns or compartments in which the 
cloth is permitted to accumulate and to lie in folds or 
otherwise to be loosely contained in the lye —— 

80 as to give inc time for the cloth to 

its passage through the machine. 

8002. Heat Rerarnine ano Lire-savine Dresses, A. 
W. Ward, London.—16th June, 1883. 6d. 

Relates to the construction of a waterproof dress. 

3004. Recoverixa FROM COMBUSTIBLE 


ddie, Glasgow.—lith June, 1883. 
proceeded. wi h.) 2d. 


Relates partly to adding a proportion of sulphur or 
sulphurous shale or other substance containing sul- 
phur to the coal or dross or other carbonaceous fuel 
usually fed into the gue producer, and partly to sub- 
jecting the gases to the action of a scrubber. 

8005. Sream Borters, W. Hindson, Gateshead-on- 
Tyne.—16th June, 1883,—{ Not proceeded with.) 2d. 
Relates partly to the arrangement of the fire-box. 
MANUFACTURE OF Sheffield and 
A. W. Wills, June, 1883. 4d. 
Relates to a stoc' ig its portion 


divided and furnish lace, clasp, or other 

fastening. 

3009. T. Carter, Sunderland.—16th 
June, 1883. 


The chief ob’ sate are to procure a large heatin, 
surface and high pressure, to facilitate the cleaning 
any part, and to hon of their standing on asmall base. 


8010. Apparatus For Propuctne ILLusory Dramatic 
Errects AND Movine Stace Scenery, W. R. Lake, 
London.—1l6th June, 1883.—(A communication from 
J. W. Knell, Boston.) 6d. 

The object is the production on the theatrical stage 
of the ap se of a person, animal, or vehicle, an 
or all of ti travelling along a road, course, or pa’ 
of considerable length. 


3011. Apparatus FoR MARKING THE GROUND FOR 
Lawn TENNIS AND OTHER Games, J. G. Howard, 
Biddenham.—18th June, 1883. 6d. 

Relates to an a) tus wherein a slide is employed 
for spreading or smearing the marking material evenly 
upon the ground, and a valve or other suitable — = 
controlling the flow of the said material, with or wi! 
out the brush or brushes, 

3012. Prorectixc Corns, Bunions, &c., Holliday, 
London.—18th June, 1883. 4d. 

Relates to a cushion or buffer of india-rubber. 
3013. Srencu Traps for Drars, &c., W. Ayres, Lon- 

don.—18th June, 1883. 6d. 

The trap is formed with flanges, which drop into 
channels in the trap frame, such channels containing 
water or other fluid. 

3014. Encives To BE WorkKeED By Steam, C. Baum- 
garten, Berlin.—18th June, 1883. 4d. 

Relates to the construction and arrangements 
of parts whereby, although a crank is used, dead 
points are avoided. 

83015. Manvracrure or Ristnac Hinaes, G. W. von 
Nawrocki, Berlin.—18th June, 1883. communi- 
cation from H. Haltaufderheide, Cassel.)—(Not pro- 
ceeded with.) 2d. 

Relates es oo, to the mode of manufacture of 
the helical 
3016. AppaRATUS FOR THE MANUFACTURE OF WELDING 

Cuarns, J. Inray,‘London.—18th June, 1883.—(A 
communication from M. L. A. de Briey, Comfesse de 

Relates to facturing weld] 

chains, by otting and prs a continuous bar of 


iron or steel having the form of a cross in section, so 
as to produce the ks mgaged with each 
other, which are ards fi d to the requi 
shape. 


801'7. CanpLe Wicks AND APPARATUS FOR THEIR 
Manvracture, J. Imray, London,—18th June, 1883. 
—(A communication from La Société Joly et Cie., 
Paria. proceeded with.) 2d. 

Consists in making the wick with one of the strands 
hollow. 

3019. Reservorr Pen Socket AND Hotper For UsE 
WITH ANY ORDINARY PEN, L. B. Bertram, 

—18th June, 1883.—( Noi t procecded. with.) 2d. 

The object is to form a socket in combination with, 
and as part of, the ey which fits the wooden holder 
in one piece, and to step that part of the wooden 
helder so that the Rel: may fit the larger diamet 


Macuiyery, A. 6. Brookes, London, 
19th June, 1883.—(A communication from R. White- 


tore its in the general 
provemen: con- 
struction of pte machines, 

3080. APPARATUS FOR PROPELLING AND VENTILATING 
Boats, VESSELS, AND Snips, J. Robinson, Coleraine, 
Ireland.—19th June, 1883. 4d, 

Consists in the arrangement of two series of pi; 
connected to any suitable air pumping or f 
apparatus, to be worked by steam, electricity, or com- 
pressed gas. 

8081. Propucrion or Licut sy ELecrriciry aNp 
APPARATUS THEREFOR, W. P. Thom , Live 
19th June, 1883.—(A communication from 
Sheehy, New York, U.S.) 6d. 

This relates to a lamp in which the carbons, fed 
together by gravity, are controlled by a clutch device 

rated by an electro-magnet placed in the main 
cooult, one or more of whose helices are cut out by an 
automatic bridge situated in a shunt uit. An 
automatic cut out for placing the lam or with- 
drawing it from, the circuit, is also di Genel 

3082. Apparatus ror DISTRIBUTING OR SCATTERING 
Sanp, &c., on Roapways, C. D. Abel, London.— 
19th June, 1883. —(A communication fron EZ. Lesur, 
Paris.)—(Not proceeded with.) 2d. 

Relates to rotary blades or vanes for distributing the 
sand, &c. 

PROCESS FOR THE PREPARATION OF WATERTIGHT 
Fasrics, A. Brydges, Berlin.—19th June, 1883,— 
communication F. 0. Spielhagen, Berlin.}— 

Not proceeded with.) 2 

Relates to a process in which india-rubber, linseed 
oil, and red oxide of iron are employed. 

3034. LeveLLina InstruMENTs, B. J. B. Mills, Lon- 
don.—19th June, 1883.—(A communication from J. 
Macdonald, New York 

A flexible pipe and two iquid-containing graduated 
portable standards are employed in combination with 
peculiarly constructed valves and coupling devices. 
3086. Manvuracture or Boots SxHoes, H. J. 

Morgan, Frome.—19th June, 1883. 6d. 

Relates more particularly to waterproof boots, the 
object being | to ‘properly ventilate them, and to facili 
tate their t to or 1 from the foot of 
the wearer. 

3037. Sarery Lamps, H. J. Haddan, London.—19th 
June, 1883.—(A communication from J. Weig, Dort- 
mund, Germany.)—(Not proceeded with.) 2d. 

Consists in igniting safety lamps, peg opening 
them, by means of a spark produced by percussion, 
friction, or electricity. 

3038. ANNEALING CHILLED AND OTHER CastINes, W. 
R. Lake, London.—19th June, communica- 
tion from EB. Jenkins and A, Law, Melbourne, and 
W. Price, Carlton, Victoria.) 4d. 

Consists in the sudden immersion of chilled and 
other castings, when at a dull red at. § into a liquid 
and prefera Ly into a consisting of treacle an 
water of a specific gravity of 1°005. 
3040. Looms ror WEavinG, J. Blackburn,— 

19th June, 1883.—{ Not 

Relates to several improvements int the general con- 
struction of the loom. 

3041. Gas Enarnes, 7. Russom, Leeds.—19th June, 1883 
—(Not proceeded with.) 2d. 

Relates to improvements in the general construction 
of the machine. 

3042. BreEcH-LoapInc CANNON AND AMMUNITION 
THEREFOR, S. Pitt, Sutton.—19th June, 1883.—(A 
Jrom R. Ripley, Charleston, U.S.) 


a First, to the method of closing the breech 
of the cannon ; ‘Secondly, to the different methods of 
igniting an elongated cartridge. 

3043. Door Locks or Latcues, W. R. Lake, London. 
19th June, 1883.(A communication from Messrs. 
player, and Hammerschlag, Vienna.)— 

wit 

Relates to a door-locking device by means of which 
the — and undrawing of the catch bolts can be 
effected from a point remote from the door. 

EDSTEADS, R. B. Evered, London.—19th June, 
1883. —{Not proceeded. with.) 2a. 

Consists in the manner of constru 
contain two separate beds placed side 
space between them for ventilation. 
3045. Preservinc Livers ror Foon, A. M. 

Clark, June, 1883.—(A communication 

Bretagne, Paris.)}—{ Not proceeded 


a bedstead to 
side with a 


3046. LATHES FOR THE USE oF WATCHMAKERS, 
JEWELLERS, &c., A. M. Clark, London.—19th June, 
1883. — (A communication M. Potter, 
Williamsport, U.S.) 6d. 

Consists in lathe attachments for eening, 
steadying, and marking various small articles. 

304'7. Lawn Tennis Batis, R. S. Moss, Manchester. 
—20th June, 1883. 2d. 

Relates to heating the seams and stitches with a 
solution of wax or other composition. 

3048. Screw Stoprer ror BorrT.es, JARS, AND OTHER 
Ho.iows, J. Jackson, London.—20th June, 1883.— 
(Not proceeded with.) 2d. 

Relates to the construction of a fine thread screw 
stopper. 

3049. BreecH-Loapinc SMALL FrreE-aRMs, 7. Perkes, 
London.—20th June, 1883. 6d. 

The objects are, First, to render the gun perfectly 
safe until ready for firing ; Secondly, to effectually 
prevent all risk of a live being ejected from 
the barrel until the gun is discharged ; Thirdly, to an 


and thus swell or open out the barrel as to permit an 
ordinary nib being fitted into the space. 
3020. Frre-noxes, H. Pataky, Berlin.—18th June 
1883. communication from H. Hempel, Leipsic.) 
fot proceeded with.) 2d. 

The aeot is to generate gas in fire-boxes of all 
kinds by burning coal with the access of decomposed 
steam, and of employing this gas for heating boilers, 
stoves, or ovens. 

8021. Sroprertnc or SEALING &., J. 
Phillips, London.—19th June, 1883. 

Relates to in the of out- 

side stoppers or 


3022. J. 0. Fry, Nottingham.—19th 

June, 1883. 
The = bit ‘ena with a recess to receive 
the solder. 

8023. AppaRATus TO BE EMPLOYED IN THE MANUFAC- 
TURE OF WHEELS FOR LOCOMOTIVE ENGINES, RaiL- 
WAY, AND OTHER CarRiaces, W. Brierley, Halifax. 
—19th — 1883.—(A communication from Messrs. 


ux Brothers, Paris.)—(Not proceeded with.) 


Relates to the arrangement of furnaces, 


8024. Macuinery ror Divipine Ralts or Enps 
Sections, H. Britten, Shejield.—19th June, 


Consists essentially of a machine with a pair or - 
of circular cutters for nicking the cold rail, and a 
press for breaking the cold nicked rail. 

3025. ApyusTaBLE Sprinc ror Locks, LATCHES, OR 
Botts, B. Edwards, London.—19th June, 1883.—(A 
communication from L, Bourrié, Lyon.}—-(Not pro- 
ceeded with.) 2d. 

Relates to the form of a spiral spring. 

3027. or Snips, &c., H. J. F. Russell, London. 
—19th June, 1883.—(A [communication M. 


Marzan, Havanah.)— 
t0 tho thape cl tha hull, the the object bein being to 


increase the speed of the vessel. 


t for locking one or both caeeliaies on 

closing the gun ; and, Fourthly, to a method of apply- 

ing & — check for preventing the gas from entering 
loc! 

3051. Surveyors’ PLoriwe anp MEASURING SCALES, 
A. R. Cragg, Hereford.—-20th June, 1883.—{ Not pro- 
ceeded with.) 2d. 

Relates to improvements in the general construc- 
tion of the instrument. 

3052. Horrer Drepcers, A. ae and W. Simons, 
Renfrew.—20th June, 1883. 

Relates partly to the sccnninaiil of the bucket 
ladder, which "smabien the buckets to recoil when 
meeting with material of a character destructive to 
the machinery or buckets. 

3053. Manvracrure oF ANTISEPTIC FLuips or Com- 
POSITIONS FOR WASHING SHEEP AND OTHER 
Anmats, Destroyinc INSECTS UPON PLANTS OR 
THE LIKE, OR FOR OTHER ANTISEPTIC OR DISIN- 
FECTING Purposes, B. Nickels, London.—20th June, 


1883. 2d. 

The inventor takes shale oil or bone oil and renders 
the same soluble in water by the addition thereto of 
rosin and an alkali. 

3055. Raitways anp Tramways, W. P. Thompson, 
Liverpool.—20th June, 1883.—(A 
from L. Harty, sen., Paris, and L, Harty, jun., 
Brussels.) 6d. 

The essential and distinctive peculiarity of the 
invention is the ge ood union of the with its 
support, and also tes to the construction of a 
special form of rail. 


3056. Tosacco-pires, FE. Ward, Liverpool.—20th June, 
1883.—(Not proceeded with.) 2d. 
Relates to means for preventing the nicotine and 
moisture from entering the stem of the pipe. 
3057. Sprinc Beps, Covomss, “&e., F. 
Ellisdon, Liverpool.—20th June, 1888. 6d. 
Relates to tho oon construction of sp! beds, mat- 
tresses, couches, or the like, with a rigid m ‘frame 
and pliant upper frame, and with a parallel motion 


mechanism so attached to or working in the two, 

aly per frame shall be incapable of motion ex 

practically perpendicular to lower 

rame. 

3058. Preservine Mux, Fruit, &., W. H. Thew, 
Waterloo.—20th June, 1888. 4d. 

Consists in the employment of successive acts of 
heating and cooling in germ-proof a for the 
preservation of organic decomposable substances. 
3059. Macuine, R. Mindt, Berlin.—20th 

June, 1883. 6d. 

Consists partly making the table statio 
while the is caused to roll over 
same, the action directly opposite to that of 
previous machines, 

S060. APPARATUS FOR THRASHING MACHINES, 
» Barton, and F. Wilkerson, jun., 
20th June, 1883.—{Not proceeded 

The object is to make the rigid tines adjustable 
according "to the desired rate of feed, and to enable 
the position and motion of the yielding tines to be 
varied to suit the adjustment of the fixed tines, 
3061. Construcrion MANUFACTURE OF CRICKE 

Bats, A. J. —20th June, 1883,— 


bat without appreciably ther its strength 
or durability. 
APPARA’ FoR Propucine Intense WHITE 
Licut, C. D. D. Abel 


.— 20th Tune, 1888. (A 

communiation ‘from C. Clamond, Paris.) 6d. 

Relates to the construction of burners or j= 
eating 


3064. Lartcues, oR FasteNincs For Doors, 
Winvows, &., J. D. Sprague, Upper Norwood.—20th 
June, 6d. 

Relates to the employment of a weighted Pivotted 
tumbler. 

3066. Gas Motor Sanam C. H. Andrew, Stockport. 
—20th June, 1883. , 

The object is to aeeeee an ie at each revolu- 
tion of the engine, and relates to general arrangement 
of cylinders and valves. 

3068. Apparatus ror HEATING AND PuRiFYING THE 
Freep WATER For STEAM Borters, &c., W. Barag- 
wanath, Chicago.—20th June, 1883. 6d. 

Relates to feed water heaters and purifiers and 
steam condensers, and comprises the novel construc- 
tion and arrangement of abner d the water for 
feeding a boiler is more e! heated and purified 

heretofore been gain Ae it also comprises 
the combination of two heaters in such a manner that 

a vacuum is formed, whereby an high-pres- 

sure engine may be used as a low-pressure engine. 

3069. APpaRATUS FOR CONVERTING RECIPROCATORY 
into Rotary MOTION IN GAs AND OTHER EXPLOSIVE 
ge H. G. Williams, London.—20th June, 

Consists chiefly in the method of mounting the 
cylinders jigidly, whereby connecting rods are dis- 
pensed with. 

3071. Hearep Arr Morors, &c. Marti: 
Vienna, and F. W. Gilles, Cologne.—S0th June, 1883. 


Relates to ——_ in the construction and 


arrangement of ted air motors or hot air engines 
generally, and in particular to a novel ment of 
the air 


the heteggen | cylinder and air pump, an 
passages, valves, and mechanism connected therewith. 
3072. Apparatus TO BE USED IN THE CASTING OF 

Tron, 7. and J. Robinson, Widnes.—21st June, 1883. 


The “object is, First, to so construct apparatus that 
molten iron in its ts passage from the furnace to the 
moulds shall to a very large extent be freed from 
scum, scoria, or like yor matter a 
therein ; Secondly, to f 

molten metal with chemical re- he for the out 
of phosphorus, sulphur, and the the like. 

3074. Dynamo-ELECTRIC Macuines, M. Deprez, Paris. 

—2lst June, 1883. 1s. 

This relates to so constructing a generator —_ he 
slow or progressive magnetisation of the 
magnets and the slow reversal of the poles a either 
the electro-magnets or the armature may be —— 
by a commutator and a means of sectional win 
A “distributor” permits of more or less of the fi 
magnets being cut out of the circuit according to the 
current required. 

3075. Looms ror Weavine, W. H. Tristram and H. 
Brereton, Bolton. —2 1st June, } 1883. 6d. 

Consists in with J; d hi of 
a yielding or regulating ap tus placed between the 
card cylinder or barrel, and the point from which it 
receives its motion from the loom. 


30°76. Fancy WEAVING AND APPARATUS THEREFOR, W. 
H. Tristram and J. Whitehead, Bolton.—2lst June, 
1883.—{ Not proceeded with.) 2 Sa. 

Relates to a particular kind of weaving by means of 
the jacquard loom. 

3077. Scarrs or Neckties, 7. Glegg, Hampton Court. 
—2lst June, 1883.—( Not proceeded with.) 2d. 

Relates to means of constructing scarfs, so that they 
parts 


may be reversed or washed without taking the 

to pieces, 

3078. Tanks ror MELTING Gxass, BE. Brooke, Hudders- 
Sield.—21st June, 1883. 4d. 

Relates to the building or constructing of glass 
tanks, having the inner parts composed of a more 
refractory material than the outer parts. 

3079. Gas Motor Enaines, F. W. Crossley, Man- 
chester.—21st June, 1888. 6d. 

Relates to an arrangement and construction of 
double or multiple gas motor ot. of the kind 
commonly known as the “ Otto” the main 
object being to equalise the action ve such engines 
whilst retaining a compact and simple form. 


A. W. Rose, London.—2ist June, 


This peel to so and the 
transmitter and receiver ‘that they form one 
ment. A curved carrier is used, so shaped that whilst 
one end is opposite the mouth the other end is oppo- 
site the ear. 

8081. Ventitatinc Sewer Trap, J. Moyes, Poliok- 
shields, N.B.—21st June, 1883.—{ Not proceeded with.) 


Consists in constructing the aes which contains the 
ventilator and the the 
pipes at the interior of houses or y other “buildings in a 
piece separate from the cesspool. 


J. Watson, London.—21st 
Relates to the construction of baling boxes. 

8085. Hypro-carson Heatina Stoves, C. Butler, 

Birmingham.—21st June, 1883.—{ Not proceeded with.) 


The object is to displace the chimney mainly con- 
structed | of —_ and to ton” in its place an 


3088. Ra Ranwax J. Hopkinson, Rowsley.—2st 
une, 1 
Relates ro the construction of railway chairs with 
fixed and loose jaws. 
308'7. ConsrrucTION AND ARRANGEMENT OF MECHANI- 
CAL RETORTS FOR THE DESTRUCTIVE DISTILLATION 
OR THE REVIVIFICATION OF ANIMAL AND VEGETABLE 
Martrers, J. Lyle, London.—2lst June, 1883. 6d. 
Consists partly of a circular retort, which by suit- 
able mechanical means is made to keep the stuff under 
treatment in continual ion or from 


the point of its entramee until it has tra’ 


304 
| 
~ 
| 
| 
fo 
to incandescence a Cage of Magnesia filaments, or other 
suitable refractory material by means of the combus- 
tion of a combustible gas or vapour and air. 
Relates partly to the arrangement of the spring 
valve. 
with.) 2d. 
Relates to the means of cleaning and salting the 
su, 
| 
2d, 
: 
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retort and is discharged into the furnace or other 

receptacle, 

3088 Propvctne CoLouRtING MATTERS FROM PHENOL, 
H. J. Haddan, London.—2\st June, 1883.—(A com- 
munication from The Leipziger Anilinfcbrik (Beyer 
and Kegel), Leipzig.}—{ Not proceeded with.) 

Relates to improvements in the general process and 
to the salts employed. 

3089. Manvracture or AmmonracaL Propucts AND 
APPARATUs THEREFOR, L. Q. and A. Brin, Paris.— 
June, 1883. 6d 

Relates to the process and apparatus for the pro- 
duction of ammoniacal products, the said process con- 

sisting in treating nitrogen in the presence of “ a 

coke” and steam or watery vapour. 


SO90. ManvractuRE oF PorTABLE anp Fire 
Licnters, L. J. Cayé, Montreuil, France.—2lst 
June, 1883.—{ Not proceeded with.) ba. 

Relates to fatty matters mixed with sawdust and 
adhesive matter. 

3091. Construction or Ropes USED FoR 
AND TRANSMITTING Power, F. W. Walker, Leeds.— 
2ist June, 1883.—( Not proceeded with.) 2d. 

Relates to the arrangement of steel wire with flax, 

3092. ror FINISHING OR PoLIsHING MouLp- 
ines, W. R. Lake, London.—2ist June, 1883.—(A 
communication from J. Grossejambe, Evreux, France.) 
—{Not proceeded with.) 2d. 

Relates to the general construction of the hi 


as a means of changing the circuit connections auto- 

matically, so that the devices may 

supplied with current either direct from the generators 
e batteries. 

$127. PREPARATION AND MANUFACTURE OF a Com- 
POUND FROM VEGETABLE MATERIALS SUITABLE FOR 
ELectro NoN-cONDUCTORS AND INSULATORS, &c., 
E. C. T. Blake, London.—228rd June, 1883. 

The material is made from a combiuation of pulp, or 
waste vegetable fibre, and cork shavings, mixed with 
the “colloid of fabrine of animal blood,” and pressed 
into cakes of the desired shape. The cakes are then 
soaked in boiling linseed oil, pressed and baked, this 
operation being repeated twice. 
$3129. ror Dryinc Matt, &c., FE. Edwards, Lon- 

don,—23rd June, 1883.—(4 communication from J. 
Beumier, Jemappes, France.) 6d. 

Relates to improvements in the general construc 
tion of the kilns. 
$183. &c., J. C. Hudson, London.— 

23rd June, 1883. 

The couplings ae of male and female parts 
united by a screw or bayonet joint, and having a 
spring or we J stop on the female part entering a 
recess in the male part, and so locking the parts when 
engaged that they cannot turn until the stop is first 
withdrawn. 

3135. Construction AND ARRANGEMENT OF Gas 
Enornes, P. Niel, London.—23rd June, 1883. 6d. 
Relates to Secumete in the construction and 


3093. Exrractine Sucar From Mouasses, &c., J. H. 
Johnson, London,.—21st June, 1883 —{A communica- 
tion from J. E. Boivin and M. D. Loiseau, Paris.) 

Sd. 


Consists in treating the molasses with hydrocarbo- 
nate of lime in a series of operations. 


3094. Friction W. EB. Ayrtonand J. Perry, 
London.—2\st June, 1883. 18. 
Relates to the means of driving from one shaft to 
another. 


3095. Rep Cotovurtne Matters, F. Wirth, Frankfort. 
—2lst June, 1883.—(A communication from Messrs. 
Kalle and Co., Germany.) Not proceeded with.) 2d. 

Consists in the production of red colouring matters 
by the combination of the paradiamines with the 

amidated ethers of the phenols by oxidation (in a 

similar way to the production of the red colouring 

matter Brazilin from sapan wood), which consists in 
the oxidation of a mixture of the paradiamines with 
primary monamines of the benzol series (aniline, tolui- 

dine, &c.). 

30099. Venicies, &c., R. Sunyé, London.— 
22nd June, 1883.—{ Not proceeded with. 2d. 

The wheels are formed of thin slips or patterns of 
wood, combined with and secured to thin plates or 
slips of iron or steel, or other metal. 


3101. APPARATUS IN CONNECTION WITH PoRTER PuMPs 
or Cocks For CooLInG oR WARMING BEER, &c., 
M. Cleary, Dublin.—22nd June, 1883.—(Not pro- 
ceedel with.) 2d. 
Relates to an arrangement of pipes containing cold 
water or ice or heated water. 


3103. Rerixise Jute, E. T. Hughes, London.—22nd 
June, 1883.—{A communication from W. Lukacs, 
Budapest.) 4d. 

The object of the invention is a process by means of 
which jute fibres or jute fabrics, whether spun or 
— are converted into a material similar to sheeps’ 
woo 


3105. Steam Generator on WaTeR Heater, H. J. 
Haddan, London.—22nd June, 1883.—(A communi- 
cation from J. M. H. Menay, Havre.) 4d. 

Relates to the arrang-ment of metallic walls provided 
with cross stays, and a reservoir in combination with 
heating tubes. 


3106. C. Thompson, London.—22nd 
June, 1883. 4d. 

Relates to making the carriages to revolve and 
become reversed by means of and in combination with 
certain appliances affixed to the body or underframe 
of the carriage. 

3107. Muttiete H. J. Haddan, 
London.—22nd June, 1883.—{A communication. 
H. Toussaint, Paniers, France.)—(Not proceeded 
with.) 2d. 

Relates particularly to the lubrication of the moving 
parts. 


3118. WHeeLep CarriacEs AND WHEELS FOR CaRRI- 
aces, &c., J. G. Harrison, Birmingham.—22nd June, 
1883.—( Not proceeded with.) 2d, 

Relates partly to the construction of the folding 
heads of wheeled carriages, and also to the construc- 
tion of the wheels. 

3114. Marivers’ Compass, W. R. Lake, London.—22nd 
June, 1883.—(A communication from E. Bisson, 
Paris.) 6d. 

Relates to mariners’ compass, showing the direction 
of the magnetic meridian upon iron ships, and com- 
prises the novel construction and arrangement of the 
parts. 


3115. Dysamo-ELectric Macuines, Forbes, London. 
22nd June, 1883. 6d. 

The ‘armature is simply a disc of iron mounted on a 
shaft. The field magnet completely encloses the 
armature and presents a continuous north pole on one 
side and a continuous south pole on the other. The disc 
rotates in a cavity of only sufficient width to permit 
of its doing so without actual contact. The periphery 
of the disc is surrounded by a ring serving as the con- 
ductor by which the current is drawn off. Contact is 
made by this conductor by mercury which is kept in 
‘araed by centrifugal force, the circuit connections 

ing made with the ring and a metal bearing on the 
axis of the disc.  magnetising coils are imme- 
diately exterior to the ring and enclosed in the box- 
like mass. 


3116. ARRANGEMENT OF CIRCUITS AND APPARATUS TO 
BE USED IN CONNECTION wiTH TELEPHONIC Com- 
MUNICATION, S. Pitt, Sutton, Surrey.—22nd June, 
a communication from. E. Scribner, Chicago, 

This ~ 8 to testing apparatus for multiple switch 
boards, an automatic system of circuits for connecting 
the “spring jack” switches of two subscribers together, 
asystem of circuits, to a light telephone to be worn at 
the ear, a polarised ‘annunciator, and toa combination 
of a condenser and an ordinary annunciator. 
$117. Exuavst or Biast Fans on VENTILATORS, &c., 

G. M. Capell, Passenham.—22nd June, 1883. 18. 2d. 

Relates to the construction of a collecting cylinder 
closed at one end, and provided with port-holes and 
wings joining the edge on one side of the port-holes, 
and dipping towards or meeting at the centre or boss, 
the curve of said blades corresponding or nearly so 
with the radius of the cylinder in which the ports are 
formed, or when such blades are straight, the angle 
may be determined by bisecting the points formed, as 
in the case of radial blades. Other improvements are 
claimed. 

3118. Stop Motions or Drawinc Frames For CoTToN 
AND OTHER FIBROUS SUBSTANCES, J. Macqueen, Bury. 
—23rd June, 1883. 6d. 

Relates partly to the arrang’ t for stopping the 
frame when the can gets full. 
3121. Sappie-Bar, J. Passmore and EB. C. Cole, Exeter. 

—23rd June, 1883. 6d. 

The bar is suspended from two staples, preferably 

laced one towards each end of the upper limb of the 

— and secured to the plate attached to the saddle- 

ree. 

3123. ExvecrricaL APPARATUS AND Circuit Con- 
NECTIONS TO STORAGE OR SECONDARY BaTTERIEs, 
W. New Yort, U.8.—23rd June, 


This to a means of charging and 
secondary batteries, and to rendering them ai 


arr “ie engines, and has for its object to 
vary erect the volume of mixture of gas and 
air, and its caeinenion. before ignition, the mixture 
being in each case in the same proportions. 
3137. Steam Boruers, G. C. and J, Hazell, Bromley- 
by-Bow.—25th June, 1883. 6d. 

Relates to the combination and use with an upright 
boiler (tubular or otherwise) of a horizontal or 
“Cornish ” portion. 


3188. Construction oF VELociPEepEs, &c., W. Wright, 

Relates partly to the arrangement of the gearing 
and partly to the seat. 

3139. Construction oF Steam ENGINE INDICATORS, 
S. Moorhouse, Stalybridge.—25th June, 1883.—( Not 
proceeded with.) 2d. 

Relates to improvements in the general construc- 
tion of indicators. 


3140. Apparatus For ScRAPING AND CLEANING Boots 
anD SHoes, J. H. B. Wigglesworth, Batley.—25th 
June, 1883.—{ Not proceeded with.) 2d. 

The object is to provide an arrangement of scrapers 
and brushes in combination, so that the soles and 
other parts of boots and shoes may be cleansed and 
scraped simultaneously whilst on the feet of the 
wearer. 


3142. Mitts ror Mera, W. H. 
Ellis, Leeds.—25th June, 1883. 6d. 

Relates to the provision of a wedge-piece in the 
chock or block between the setting-down screw and 
the neck of the roll, such wedge-piece being securely 
held in place whilst the mill is in ordinary use, and 
capable of being withdrawn to release the rolls when 
a stall or stoppage occurs. 

3144. Mountinc anp LuBRICATING THE SPINDLES OF 
TexTILe Fasrics, J. Marsh, Ashton-under-Lyme.— 
25th June, 1883.—(Not proceeded with ) 2d. 

Relates to improvements in the general arrangement 
of the spindles. 


3145. Manvuracture oF Sappie-ciotus, H. H. Lake, 
London. —25th June, 1883.—(A communication from 
G. Hiittemann and C. Wackerow, Vienna.) 
Relates to a saddle-cloth made of horsehair, and 
consisting of two halves joined together and forming 
one single piece. 


3147. AppLiances For SUPPLYING CHARGES FOR Ra- 
FILLING CARTRIDGE Cases, R. Morris, 
25th June, 1883. 2d. 

Relates to the method and appliance for supplying 
portable measure charges for refilling cartridge cases. 
sO. PREPARATION OF TANNIC Extracts, J. H. John- 

.—26th June, 1883.—(A communication 
‘ane L. P. and G. C. Coez, St. Denis, France.) 4d. 

Relates to the employment of alumina. 

— * APPARATUS FOR PLANING OR CHAMFERING METAL 
Puates, J. Imray, London.—26th June, 1883.—(A 
communication from BE. Bouhey, Paris.) 4d. 

Consists in the use of a balanced tool-holder in com- 
bination with guides embracing the plate operated on. 


3161. AppLiances For Horses To PREVENT 
Sprepy Cuttine, J. B. E. T. Lacombe, Chatillon-sur- 
Loing, France.—26th June, 1883. 6d. 

Relates to the employment of an elastic projecting 
pad secured to the shoe or the hoof between the shoe 
and the hoof. 


3163. Compasses or DivipErs CALLIPERS, A. M. 
Clark, London.—26th June, 1883.—(A communication 
W. H. Mitchell, Boston, U.S.) 6d. 

Relates to means for adjusting the legs. 

3164. Manvuracture oF Parer witH RELIEF DesiGNs 
ON THE Surrace, A. 0. A. Feret, C. L. V. Ladame, 
and A. H. Feret, Parss.—26th June, 1883. 2d. 

Relates partly to the method of staining or colouring 
the pulp before manufacture into paper, so that when 
the paper is made it is of one colour throughout. 


3165. Arracuine To METALLIC SLEEPERS, R. H. 
Brandon, Paris.—26th June, 1883.—(A communica- 
tion from E. <9 Elberfeld, and C. Eichhorn, 
Julich, Germany.) 8d. 

Relates to the arrangement of clamps and wedges. 


3166. Wixpinc ATTACHMENT FoR SEWING 
Macuines, H. J. Haddan, lon. — 26th June, 
1883.—(A communication from A. Tabour-Moisson, 
Paris.)—( Not proceeded with.) 2d. 

The object is to automatically wind the thread on 
ee bobbins intended for the shuttles of sewing ma- 
chines. 


3169. ManvuracturE oF MATTING OR Ma- 
TERIAL FOR COVERING FLoors, W. R. Lake, London, 
—26th June, 1883.—(A communication from J. Bray, 
Washington, U.S.) 4d. 

Relates to the of matti 
paper. 

83172. Macuinery FoR MAnvuracturinc YARNs, 
THREADS, OR STRANDS TO BE USED IN THE Pro- 
DUCTION OF Fasrics TO IMITATE THE FUR OF 
ANIMALS AND FOR OTHER Purposes, W. R. Lake, 
London.—26th June, 1883.—(A communication from 
J. T. Waring, New York.) s 

Relates to a process of producing napped or filled 
yarns and threads, which consists in depositing a nap 
or filling material between or upon two or more 
separate rovings, yarns, threads, or strands while they 
are moving together towards a spindle or twistin, 
device, and then doubling and twisting the sai 
threads or strands together to secure the nap or filling 
in the yarn. 

3175. Stream ENGINEs HAVING REVOLVING CYLINDERS, 
W. P. Thompson, Liverpool.—26th June, 1883.—(A 
communication from E. A. Corbin and G. W. Hunter, 
Philadelphia.) 6d. 

Relates partly to the combination of a plurality of 
cylinders and pistons, and driving shaft arran, at 
an angle with the engine and a universal joint for 
coupling the engine with the shaft, the object being 
to obtain direct action of the reciprocating pistons 
_— the shaft, and thereby dispense with cranks and 
pitmans. Other improvements ~re descri 
3179. Tricycies, Bicycies, &c., C. jun., 

W. Paddock, Birmingham.—-26th June, 
1883. 

The object i is toenable the rider on a tricycle, bi ae 

al 


or other velocipede, to drive it at different s 


ag, &c., from 


pleasure, and also to ungear the crank shaft from the 
driving wheels at pleasure, so that the vehicle may 
adyance while the cranks are at rest, 


AND ApjusTING ROLLER-BLIND Corps, 
’. H. Brock, Bishops Waltham.—26th June, 1883. 
“ure ot proceeded with.) 2d. 

Relates to the arrangement of a pulley and disc. 

$221. Corkscrew or Cork Drawer, R. W. Bradnock, 
Moseley.—29th June, 1883. 6d. 

Conslats the two or mane 
or helical pins or pin or prong 80 
bent as to make a’ ut half a: a convolution, 
$3282. Boxes Mape From Paper, CARDBOARD, &c., 

H. J. Haddan, London.—-29th June, 1883.—(A com- 
munication from A, Brehmer, Leipzig.}—(Complete.) 
4d. 


Relates to the construction of a folding box made 

from one piece of cardboard or similar material. 

3234 Gas AND CHIMNEYS FoR UsE WITH 
THE Same, H. H. Lake, London.—29th June, 1883,— 
(A —— Srom A. B. Lipsey, West Hoboken, 
US. 


) 

The chief ¢ Sbject is to produce a gas burner in which 
the gas will be very thoroughly heated before arriving 
at the point of combustion. 
$3241. Gas Burners, H. H. Lake, London,—29th June, 

1883.—(4 communication Jrom A. B. Lipsey, West 
Hoboken, U.S.) 6d. 

Relates to the construction of burners, wherein 
the gas and air which are sup to support combus- 
tion are heated before arri at the point where 
combustion takes place. 


3250. Sarery Sapp.e Bars, Rees-Philipps, Bir- 
mingham —30th June, 1883. 6d. 
Relates to the general arrangement of the parts. 
3259. ARRANGEMENTS AND CoMBINATIONS OF EsCAPE 
Water VALVEs ror STEAM ENGINE CYLINDERS, &c., 
W. Carrington, Openshaw.—2nd July. 1883.—( Not 
proceeded with.) 2d. 
Relates to improvements in the general arrangement 
of the valves, 


83303. Macurnery For STITCHING OR Books 
BY MEANS OF Wire Stapces, J. Haddan, London. 
8rd July, 1883.—(A communication from A. Brehmer, 
Leipzig.)—({Complete.) 6d. 

Relates to several improvements in the details of 
construction. 

3375. Jomrinc Leap or Sorr Meta, Pires anp 
THEIR CONNECTIONS AND APPARATUS FOR THAT 
Purpose, 7. P. Wilson, London.—7th July, 1883. 
—(A communication from F, Coney, Antwerp.) 4d. 

Relates to a screwed ring and socket. 

35'73. Manvracrurinc Stans, Biocks, &c., IN 
Hypraviic Mosaic MarRBLE, L. A. Groth, London. 
— 20th July, 1883.—(A communication from 8. Paul, 
Bilbao.) 6d. 

Consists of small pieces of marble (or any other stone 
of whatsoever colour capable of being polished) and 
Portland cement and sand. 

3380. J. Cornforth, Birmingham.—5th 
July, 1883. 6d. 

The object is to facilitate the conversion of a sociable 
tricycle into a single tricycle. 

3684. Iron Suips’ CoMPASSES AND Binnacues, B. Biggs, 

com) t a tube of great de, 

and the tube is supported by gimballs upon a rs iar 
stand or other equivalent s — from near the upper 
part so as to be suspended. lower part of the tube 
is provided with one or more springs connected also 
with the supports, and in the interior a weight is 
ge as a counterpoise, the weight being attached 
to rods. 


3933. TREATING LEAD TO IMPART TO IT THE PROPERTY 
or ADHERING TO AND AMALGAMATING WITH OTHER 
Mera.s, P. M. Justice, London.—lith Auguat, 1883. 
communication Srom F. J. Clamer, Philadelphia.) 


zinc, and similar metals, and preparing them for metal 
coating and amalgamating with other metals, which 
consists in providing a a bath of the metal and 
subjecting it to the action of sal ammoniac, arsenic, 
and phosphorus, 

3939. ror Carriages, &c., L. 
Anderson, Paris, U.S —l4th August, 1883. 

Relates to the general construction of automatic 
couplings. 

4746. Apparatus For Raisinc WATER FROM WELLS 
HAVING WATER-BEARING STRATA OF DIFFERENT 
Hyprostatic Levets, A. J. t, London.—ith 
October, 1883.—(A communication from J. B. Yeagley, 
Indianapolis, 5d. 

This relates to the general construction of the 
apparatus. 

4804. Macurvery ror Makino Nars, H. J. Haddan, 
London.—9th October, 1883.—(A communication 
A. F. Tenney, Rhode Island, U.8.)}—{Complete.) 6d. 

Relates to improvements in the general construction 
of for ring h nails. 


4806. Putverisinc Macuryes, W. R. Lake, London. 
—9th October, 1883.—A communication from R. D. 
Gates, Chicago.)}—(Complete.) 6d. 

Relates partly to the arrangement of the rollers, and 
also to the arrangement of the parts. 

4915. Carpet CLeaners, A. J. Boult, London.—l6th 
October, 1883.—(A JSrom B. Ryder, 
Elizabeth, U.S.}-(Complete.) 4d. 

Relates to the construction of a journalled revolving 
cage, provided with rollers. 

4916. Woop Turnine Macuixes, A. J. Boult, London. 
—l6th October, 1884.—{A communication from 
Gerry, jun., and F. Hanson, Hollis, U.S.)—(Com- 
plete.) 6d. 

Relates to several improvements in the general con- 
struction and arrangement of the parts. 

5028. SHoppy Pickers, S. Pitt, Sutton.—23rd October, 
1883.—(A communication from B. 8. Dodge, Lowell, 
U.8.)—{Complete.) 6d. 

Consists in an form of which 
is to be secured bag and m the 
cylinder of a shoday picker. 

5049. IxstruMENT For SETTING Buttons upon Boots 
AND Sxoes, &c., R. H. Brandon, Paris.—24th Octo- 
ber, 1883._{A communication & L. Pratt, 
Hingham, U.S.)}—(Complete.) 

Relates to the general ee, A of the instru- 
ment. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


291,186. Hor Buast Stove, Fred W. Gordon, Pitts- 
burg, Pa.—Filed September 24th, 1883. 
Claim.—A multifiue regenerator for hot blast stoves, 
formed of closed-sided fiues constructed of bricks of 
uniform size, each brick abutting with one end against 


EZ 


the end of another brick, and with its other end 
against the side joint of two similarly-abutting bricks, 
as shown and descri' 
291,358. Automatic Bucs Pump, Jos. R. Jobin, St. 
Louis, No.—Filed March 12th, 1883. 
Claim.—{1) The combjnation, ‘with a water craft, of 


the inclined projection or bustle on the outside of the 
side or bottom of the hull, and an aperture at the 
rear of the salient rear end of the bustle, extendin 
iam outside to inside of the hull and provided with 
an inwardly-closing valve. (2) The combination of 
metal bustle D, secured to the bottom of a water 
craft, with recess at the rear end of the bustle and 
orifice in the bottom of the craft in communication 
with said recess, the valve H, closing inwardly against 
its seat, to close the orifice against entering water, 
(3) The ‘combination with the bottom of a water craft, 
of bustle D, orifice through the bottom in connection 
therewith, inwardly -closing valve H, and screw cap K, 
for the purpose set forth. (4) A bilge pump ‘consistin 
of a lower plate E, having an orifice E!, 8 cylindrical 
outer shell F, and radial —— G, an up per plate I, 
having an orifice J,a cylindrical inner shell beneath 
said upper plate, having suitable orifices L!, and con- 
centric with the outer shell, and a float valve within 


the inner shell and adapted to be 
on a 


wings, as set forth. (5) In combinat 


we having lower plate E, and orifice E!, the bustle 

gently inclined ownwardly from its forward end 

to its rear end D!, having cup D2, open at rear and at 
top beneath the orifice of the plate, and corners D3, to 
bear against the front edge of the plate, as set forth, 

(6) The combination of a suitable bustle to cause a 

vacuum, a E, formed with orifice a 

surrounding the orifice, radial 

wings G the orifice and shell, I, 
formed with orifice J, a cylindrical shell S within the 
outer shell, having same LA, wings M between the 
shells, and a float H, to rest on ‘the radial wings when 
in operation, as set forth, 

201,406. Device ror Protrectinc THe ENDs anp 
Corners OF OF PAPER IN SHIPMENT, 
Herbert Sanger, Franklin, N.H.—-Filed July 5th, 
1883. 

Claim.—(1) The paper roll protector herein described, 
consisting of a circular disc or head, and a —— 
binding strip formed of a series of connected me 


segments adapted to fit the io fi the roll and 
extend over its end to en the disc, for the 
purpose set forth. (2) The dosh Tey with the 
roll A and slotted heads B 6, of the series of segments 
C C, and the band D, provided with suitable fastening 
devices, for the purposes set forth. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING. 

—‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful —— of the fine 
properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many poe | 
doctors’ bills. It is by the judicious use of suc 
articles of diet that aconstitution may be gradually 
built up until strong enough to resist every ten- 
dency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there 
isa weak point. We may escape many a fatal shaft 
by keeping ourselves well fortified with pure blood 
and a properly nourished frame.”—Civil Service 
Gazette. Made simply with boiling water or milk. 
Sold only in Packets, labelled—‘‘ James Epps and 
Co., Homceopathic Chemists, London.” —[ADVT. 
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GRUSON CHILLED IRON SHIELD 
TRIAL OF 2 AT BUCKAU. 


iment was conducted on the ground of Messrs. 
PR tg Buckau, on October 22nd, 1883, st a 
chilled "iron shield in connection with a supply of armour 
for Holland. Any results of experiments against chilled 
i a are important to us in England, as we have never 
tae out such trials ourselves. Chilled iron blocks 
were indeed once fired at at Shoeburyness, but many B ha 
ago, and in so crude and elementary a way that the value of 
obtained was very limited indeed. 
The gun employed was a mre 30°5 cm. (12in.) 
iece, 25 calibres long, mounted on a Gruson carriage. It 
1a steel projectile of Krupp’s, 3°5 calibres long, empty 
or blind, weighing 445 kilogs. (9811b.), the charge being 
120 kilogs. (2644 rae The velocity was 445 metres 
(1460ft.), and the striking energy or vis viva 4490 metre- 
tons (14,498 foot-tons). The shield consisted of five 


pieces of chilled iron forming half a Lpaniingh 1. The 
rear or open was supported by means of masonry 
piers to which it was connected—Fig. 1. The entire 


ight of the shield was 47° tons. The first round 
weer a spot 4cm. to the right of _ the centre of the 
shield, and 90 cm. from the bottom—Figs. 3 and 4. The 
shot struck the plate in a normal direction at the point 
marked I on Fig 4, forming a crack a running 125 cm. 
to the left and 91 cm. to the right of the point of impact. 
To the left of the point of impact a chipping off, or bruise 
of 30 to 40 cm. long and 3 cm. wide. Roun the point of 
impact a chipping or bruise of a maximum depth of 
35 mm., a horizontal breadth of 48 cm., and a vertical 
breadth or length of 52cm. The point of the shot itself 
was flattened out into a disc with a centre core which 
stuck to the shield. On the interior the crack a@ was 
visible as a hair crack, running from a point 45 cm. from 
the left edge to about 22cm. of the mght edge—Fig. 2 


FIC.I 


ENTIRE STRUCTURE 
FIRED AT 


fragment which was already detached from the rest of the 
shield, bodily moved it back, and toa certain extent dis- 
lodged and disarranged the entire structure. 

he shield received three blows, having together a 
total vis viva or energy of 13,470 metre-tons (43,495 
foot-tons), or 283°8 metre-tons (916 foot-tons) per ton 
of metal in the shield without the fragments of the 
shield being dislodged or the protection to the interior 
being lost. After the third round there were cracks ex- 
tending entirely across the plate and through the whole 
thickness forming large fragments, but these f ents 
remained zn situ. The surface of the metal was chipped 
off round the polate of impact, but in no case had any of 
the point of the shot entered. After the fourth shot the 
pieces might still have held in their places had the su 
porting structure stood better ; but as it was, the whole of 
the energy of the fourth shot was available for the removal 
of the detached fragment which it struck. 


THE CALCULATION OF CONTINUOUS GIRDERS. 
By Max Am Enpe, M.I1.C.E. 
No. IV. 

Ir continuous girders are used for the support of sta- 
tionary loads, as would often be the case in buildings, the 
moments over the supports for the one position of the load 
is ascertained according to the previous example are suffi- 
cient for the determination of all other moments and 
shearing forces by an elementary graphical or algebraical 
errmsg which need not here be described. But in cases of 

ridges where certain positions of the er produce 
maximum positive and negative moments or shearing forces 
at given points, further applications of the formule are 
necessary for the purpose of determining the positions of 
the load which produce and determine those maxima. 

Fixed points.—If we consider the girder, vol. lvi. p. 479, 


if 


{ SCCTION OF SHIELD 
SHOWING DIMENSIONS 
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| 
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INTERIOR OF SHIELD SHOWINC EFFECTS OF FIRE 


—in which, however, the crack is shown as completed by 
eae firing. Other effects of a slight nature were 
visible. 

The second round was fired with a steel projectile 
weighing 4463 kilogs. (983°9 Ib.). It struck a point on 
the centre vertical line of the shield 100 cm. over the first 
point of impact—II. in Figs. 3 and 4—the axis of the 
shot having a striking angle of 51 deg. A long curved 
crack “¢” was found running up to within 50cm. of the 
top edge of the shield, and 17 cm. of the left edge— 
Fig. 4—also another crack ¢ running to the right ina 
— curve nearly to the plate edge. A vertical 
crack d connected points of im I. and II. together. 
It could not be traced beyond I. There were also four other 
hair cracks about 20 cm. long. A long chipping-off also 
was made of 70mm. maximum depth, 48cm. long, and 
12cm. width—Fig. 4. The entire bruise at the point 
of impact was about 55 cm. wide. 

In the interior, the crack @ was completed and 
opened to a width of about 1 mm. The cracks ¢ and 

were not visible in the interior. The horizontal 
plate was slightly moved back. 

The third round had a projectile of 443°8 kilo 
oes Ib.) in weight. This struck a point 135 cm. from the 

ttom, 71 cm, from the right edge—see III., Fig. 4. This 
sae: A 86 cm. from shot I and 90cm. from shot II. 

triking angle, 72 deg. Eight cracks were formed, 

radiating from the point of impact—Fig. 4—one 
marked ¢ united III. and I.; another, f, ran parallel 
to b fora short distance. opened about 
7mm, The chipping-off or bruise at the point of impact 
was about 50mm. deep. Inside cracks connecting the 
a@ and b were develo in the manner shown in 
Fig. 2, below the point of impact III. A certain amount 
of general disturbance of parts also was effected. 

The fourth round was with a shot weighing 444°6 kil 
(980'21b). The striking angle was about 75 deg. e 
point of im was 65cm. from the bottom » and 
84cm. from I (vide Fig. 4). This projectile, striking a 


P-| these points can be determined analytically. 


fixed pointsinevery intermediate span of acontinuous girder. 
In one of these, f, an existing moment is not altered by any 
action upon any spans to the right of the span, while in the 
other,/', it is not altered by any action upon any s' to its 
left. The end spans, including the two piers, have only 
one fixed point each. Any point between two supports 
may become a point at which the moment is ni/—point of 
contrary flexure—but only two points—or one point in each 
end spans—can be fixed points in the sense of the above 
explanation. 
Points of influence are those points where a load P must 
be placed’ to have its greatest influence on the moments 
over the adjoining supports. Ina previous part of this 
paper it was shown how, for a girder of uniform section, 
In the 
eapape case the only way is to calculate the moments M 
or a series of positions of the single load P, and te deter- 
mine the points of influence by interpolation or by draw- 
ing the curves of influence. e results of this calcula- 
tion are gg in Fig. 15. The ordinates of the curves 
M,,M,, &c., indicate the moments over the supports for 
the corresponding positions of P. The curves here shown 
are therefore the curves of influence of the load P upon 
the moments over the supports, and where they reach their 
highest points, viz., at points 7,therearethe pointsof influence 
for these moments. The position of the points of influence is 
like that of the fixed points, independent of the loading of the 
other spans. The calculation he the first span is the same 


as that for the fixed points. Substituting for > *F* 
successively six values, according to the six assumed posi- 
tions of the load, into the equation— 


M, =0613"S 


m pay sag time the positive moment at the successive 
points from the load P for one of its positions, we obtain 


FIG.4 
ke 1327. 


GRUSEN CHILLED IRON SHIELD. 


to have no weight of its own, and if we act upon the first 
span from the left, either by means of a load or by raising 
or lowering the first oo a distance e, then equation 
(20a) in the one case be— 

indicating that the direction of measurement according 
to Fig. 12 is from the fe and m the positive moments at 
the distance x; and in the other case—- 
(y, Fe) E=0815M,, ory, E= +eE + 0815 M,. 

The constants in the equations (206) . (20k) are all 
=o. Working out, we obtain the following results :— 


A 5 
M, =o613 or M,=40613¢E 
M, = — 0588M, 
M,; = +033M 
M, = 0505 M, (21) 
M, = + 0338M, 
M, = — 034M 
M, = - -M,) 
M, = $(M,-M,) 


From these results can be seen that, beginning at the 
left, the moments over the piers are alternately positive 
and negative, and that they bear a proportion to each 
other entirely independent of the amount of loading of the 
first span or the raising of the first support, and dependent 
only upon the form of the girder in its entirety. There is 
therefore in each succeeding span a point at which no 
moment is produced by the action upon the first = 
whatever its magnitude may be. These points are called 
fixed points. If the first span, beginning at the right, is 
acted upon in a similar manner, there are other points in 
all the following spans which are also fixed points for the 
same reasons. e two end supports are also fixed points 
it, this coon, ginder ie free 40 there As 
the present structure is symmetrical, the position of the two 
sets of fixed points is also metrical with regard to its 
centre line. (See Fig. 14, vol lvi., p. 479.) Thus there are two 


FRONT VIEW SHOWING EFFECTS 


the values for the ordinates which have been plotted. Draw- 
ing the curve by hand, we find approximately the point of 
uence in the first span for the moment M, to be at 7’, 
Fig. 15. If the load P is - here, not only M, isa 
maximum, but M,, M,, M, —M, and M, are : 
maxima, and M,, M,, M,-—M,, and M, are minima. 
This follows from the equations (21) or from the diagram 
Fig. 14. The-other positions of the load P in the first 
span also correspond to: an increase of M,, and therefore 
its real maximum will occur when a load is distributed 
over the whole span and when its heaviest lies at 
point 7’,. The abscissa may be regarded as curve of 
influence for the moment over the first support, which is 
always =o. The second has two points of influ- 
ence, one for M, and the other for M,. For their caicu- 
lation we put in equations (20d) and (20c), the values of 
> tor a single load P, in analogy to the 
table, Fig. 12, vol. lvi., p. 479, taking for (200) these values 
ing from the right, and for (20c) those by mea- 


measuring 
pa from the left. Working out we find— 


mr ax 
M, = 0985 0681 M, ) 


1 me 
( 208755 


60 
~ 


(22) 


J 


Substituting for each of the two sums successively nine 
values according to the assumed nine positions of the load 
P, we obtain the two curves of influence for M, and M,, 
and determine approximately om Pere of influence 7, and 

influence, not only for M,, 


Point is the point of 


| | 
| 
| 
| 
js 
| 
| 
| 
= 
| 
\\ 
| i \ 
ae 
> 
| M, = 0338M 
M, =- 0505 M, 
M, = 0°338M, 
M, =— 034M, 
M, =-—3(M, -M,) 
| 
| 


142 


THE ENGINEER. 


Fes, 22, 1884, 


but, so far as the ‘oad on the second span is concerned, 
also for the moments over all the supports to the right, 
making them alternately minima and maxima, in accord- 
ance with (22). The central s has also two points of 
influence. Equations (20d) and (20f) will now contain the 
sums, and working out we have— 


M,= — 034M, 
M, = M, 
_ prog SOT, MEAL me dx 
| 110 0283'S 


_osoam, | (23) 

M, = 0338 M, 

M,= — 034M, 

M,= —4(M,-M,) 

M,= —}(M,-M,) 
Substituting for each of the two sums _ successively 
twelve values, we obtain the two curves M, and M,, and 
the points of influence 7, and ¢,'. 7, is the point of influ- 
ence for M, and for the moments over all the sup- 
ports to the left, in the sense as explained for the 
second span, and 7,' is that for M,, and for the 
moments to the right. The calculation for the fourth 


A by the loading of the outer spans is My Cc» + 


Ms r: This is a maximum if M, as well as Mz are 
maxima, and a minimum if both are minima. The condi- 
tions on which this takes place are given above, and, 
therefore, this part of the sum may be considered deter- 
mined. The other part, viz., the maximum moment from 
the load on the span itself depends on its positions, and to 
determine these we have to take some further steps. In 
all cases it is advisable not to solve equations (20) at all 
with regard to any given load, moving or fixed, but to 
derive from them directly the equations (21, 22, 23), and 
to determine by means of these the fixed points and curves 
of influence for the supports, according to Figs. 14 and 15. 
Having got these, it is quite easy to » ed other curves of 
influence for any given points. This process is then no 
longer dependent upon the outer spans. We will describe 
it for point d; Fig.-16, at a distance of 69°5ft. from A. 
First, we transfer the ordinates of the curves My, and 
Msg to the ordinates over points A and B respectively, and 
draw the closing lines 1,—1,, 24 —2,, , &e. 
These lines intersect the corresponding ordinates in points 
lus... Sao... through which a curve is drawn 


and fifth spans is identical with that for the second and 
first, on account of the symmetry of the structure. 
From equations (21, 22, 23) now follows (1) that M 
becomes a maximum if the movirg load is distribu 
over spans 1, 2, 4, with its heaviest arranged near 
the points of influence z',,7,,7,; (2) that M, and M, 
become maxima if the load is distributed over spans 
2, 3, 5, with its heaviest parts arranged near 7',, 7, 7,, 
or, still more to the purpose, if it is so distributed that its 
intensity is as nearly as possible in proportion to the 
ordinates of the curves of influence ; (3) that the maxima 
of M,, M,, and M,, are equal to those of M,, M,, and M,. 
In continuous girders of an indefinite number of spans 
the negative moment over any support becomes a maxi- 
mum if the first, third, fifth, &c., spans to the right and 
left are loaded, and if the heaviest parts of the load are 
in the spans to the right near points ¢, and in 
those to the left near points7'. The positive moment 
between two supports becomes a maximum if the span 
itself, and among the other—outer—spans, the second, 
fourth, sixth, &c., spans to the right and left are loaded, 
and if, as before, the heaviest of the load are 
ed in the spans to the right near point 7, and in 
those to the left near points 7'. In this case the moments 
over the adjoining supports from the loading of the outer 
Moment at a given point.—It is convenient to consider 
the moment at a given point of the span A B—Fig. 16— 
as the/sum of the moments produced by the loads on the 
outer spans, and by the load on the span itself. We let 
A B represent the second span of the girder in example 5, 
because the fixed points and the curves of influence for 
the moments over the supports are already calculated ; 
but speaking of the outer spans, we may also be allowed to 
consider it as belonging toa girder of an indefinite number 
of spans, The moment ata point at the distance x from 


indicating the negative moments for a moving load P at 
the points where the load occurs. The curve terminates 
at A and B. Next we draw the curves of the positive 
moments for a load P (= 1) in different positions between 
AandB. These curves are the triangles AP, B, A P, B, 
&c., the apices of which lie in a parabola, because mom. 


™ pias). The sides A P and BP of these triangles 
intersect each corresponding closing line in two points, 1,1; 2, 
2; &c., which are points of contrary flerure. In Fig. 16 these 
points are connected by two curves, which may be called 


‘the curves of the points of contrary flexure. A pecu- 


liarity in these curves is that, starting from A and B, 
they terminate in the fixed points f and f}, and that no 
part of them lies in the space between these points. We 
now draw an ordinate at point d, terminating at the para- 
bola in point Pz. The ordinate intersects the curve of the 
points of contrary flexure between 6 and 7, and this sig- 
nifies that a load P, lying at that point between P, and P., 
would produce no moment in point d; all loads P, to 
P, produce positive moments, and all loads P, to P, pro- 
duce negative moments. These moments can be determined. 
We take, for example, P,. The line P, B intersects the 
ordinate d in point 4, ; the vertical distance from 4, up- 
wards to the closing ling 4, — 4, is the negative moment 
for P,in point d. In the same way the vertical distance 
from 8, downwards to 8, — 8, is the positive moment for 
P, in pointd. If we plot these distances upon the verticals 
in which the loads act, measuring from the abscissa A B, 
we obtain the curve Mz, which is the curve of influence 
for point d. For the distance at point d itself, we have 
only to take the ordinate between Pz and the curve of 
negative moments A E B. The curve Mg reaches its 
highest point at 7, , and this is therefore its point of influence. 
Its lowest point is at d—#.e., the greatest positive moment 
at d is produced if the load lies at that point. ‘This is so 


not only with regard to d, but also to any other point 
between A and B. In the same way any number of curves 
of influence can quickly be drawn. In Fig. 16 curves of 
influence are drawn not only for points A, d, and B, but 
also for a point ¢ between 1 and 2 for the two fixed points 
f and f', and for a point e, where the positive moment js 
an absolute maximum. This point lies where the vertical 
distance between the parabola and the curve of negative 
moments A E Bis greatest; it can easily be found by 
moving a diagram of the parabola vertically downwards 
till it is tangent to the curve. E is the point of contact, 
It can be seen that the curves of influence for any point 
between A and f and between B and /‘ have negative as 
well as positive branches, and that those for points between 
f and f' have only positive branches. The use of these 
curves—for example, of the curve M,—is to determine 
the greatest positive or negative moment at the point in 
question. 

Maximum negative moment at point d.—Assuming that 
the loads P can be ascertained so as to correspond to the 
irregular load of a railway train—for example, when the 
cross girders of the bridge are at 1, 2, 3, &c.—then in order 
<i a maximum negative moment at d we place the 
loads at points 1, 2, 3, 4, 5, 6—for example, 8, 8, 12, 15, 14, 
and 10 tons respectively, the heaviest being near the point of 
influence iz; and we remove all loads from points 7, 8, 
and 9 because there they would produce positive moments, 
We may now use the curve Ma immediately, as fol- 
lows:—The six ordinates of the curve are, according 
to scale, 0°7, 2'4, 4°3, 5°9, 5°4, 2°8; multiplying these figures 
with the corresponding loads, and adding, we have— 

= 268'5 foot-tons, 
the required maximum negative moment at point d. To 
this must be added the quantity M’ i? +M'n 4 derived 
from the loading of the 1st, 3rd, 5th, &c., spans to the 
right of B, and the 2nd, 4th, &c., spans to the left of A, 
according to previous statements. 

Maximum positive moment at point d—We remove all 
the loads from points 1 to 6,and place the load on points 7,8, 
9, with its heaviest on 7 and 8; for example, 14, 15, and 
12 tons, respectively. We measure the three ordinates 
1‘7, 2°3, and 0°4, and we find the maximum positive moment 
at d =1'7x x 144-0°4 x 10=61°7 foot-tons. To this 


must be added the quantity M’, oF M's r derived 


from the loading of the 2nd, 4th, 6th, &c., spans to the 
right of B, and the Ist, 3rd, 5th, &c., spans to the left of A 
according to previous statements. If the load of the rail- 
way train is applied to the main girders without the means 
of cross girders, it should extend from A to the intersection 
of Ma with A B, with its heaviest wheel at 7 for negative 
maxima, and from that intersection to B with its heaviest 
wheel at d for positive maxima. 

Shearing force at point d.—In a previous part of this 
paper it was stated that the shearing force in any point of 
the span A B may be looked upon as the sum of the shear- 
ing force S, produced by a load on A B as asingle girders, 
and the shearing force produced by the difference between 
the moments over the adjoining supports. The latter 
again is composed of the difference of the moments from 
the load on A B, Mg — Ma, and that from the loads on the 
outer spans, M', —M',, we have therefore :— 


Shearing force=S+ (Mz — Ma) + (M's (24) 


Maximum negative shearing force at point d.—This would 
occur if in equation (24) each member could be a negative 
maximum. § is a negative maximum if the load is distri- 
buted between d and B, its heaviest part being at d and 


gradually diminishing towards B. (M'np—M',) isa 


negative maximum, if M'a isa maximum and M's and 
a minimum, ée., if the Ist, 3rd, 5th, &c., spans to the left 
of A and the 2nd, 4th, 6th, &c., spans to the right of B 


are loaded in the manner already specified. r (Mz — Ma), 


however, is positive for loads between d and B, as can be 
seen from the position of the two curves in Fig. 16; if 
it ever could be > S for any load between d and B, then 
the load which makes S a negative maximum would not 
make the total shearing force a negative maximum. But 


. (Mz — Ma) is always < S$; for even its test pos- 


sible value would only be=S, that is, when the moment of 
inertia of the sections of the girder or its rigidity is © be- 
tween d and B and between B and the next support. 
Assuming loads 13, 12, and 11 tons at points d, 8, 9, and 
using the scale in Fig. 16, we have according to (24) :— 
Maximum negative shearing force in d= 

_ 15x 13-410 x 1242 x11 


4 87X134+63x124+17x11 


85 
—1416+(M's~M',) 


85 
where M'y and M', have to be ascertained as previously’ 
stated. 

Maximum positive shearing force at point d.—The con- 
ditions are here reversed. The load must be distributed 
between A and d, with its heaviest part at d; M's, must 
be a maximum and M', a minimum; Mz, - M4 is still 
>o from d to a point near f, where it is =o, after that it 
is <o. Assuming loads 8, 8, 9, 12, 13 tons at points 1, 2, 
4, 7, d, we have :—Max. pos. shear. force in d= 

5X8+25 x 8435 x 9465 x 12469 x13, 


85 
—10x 8-115 x8+63x9+100x 12+4-8'°7 x 13 4 


85 


As the effects of the loading of each outer span upon the 
moments M! are already known from the calculation of 
moments in any -point, all the requisite shearing forces can 


very quickly be calculated from equation (24), above. 
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The results for the maximum negative and positive 
moments, and for the maximum negative and positive 
shearing forces, may then be put on record by means of 
a diagram. 
ecapitulating the operations required for the calcula- 
tion of a continuous girder, as ex)’ ained in the previous 
es, we have :—(I.) An approxiaate determination of 
the moments of inertia of the girder at the various points 
stated to begin with relatively to an assumed unit. (IL) 
Making a sketch of the curves of moments according to Fig. 
11, or according to Fig. 8, showing the positive moments of 
a single load. (III.) Making a sketch of the elastic line and 
its tangents at the supports, according to Fig. 13. (IV. 
Statement of equations (20). Equations referring to load 


spans to have members being themoment 


ingle load P at a given point. In the case of a 
winder with uniform section, a (2/—a) (i - a) P and a(/—a) 


([+a)P to be put in place of AL 


respectively. Likewise /* (2M, +M,) and /* (M, +2M,) 
to os put in place of the two members for negative moments 
into the same equations respectively—vide equations 
(17). _ (V.) Statement of equations (21, 22, 23). (VI.) 
Calculation of the fixed points according to equations (21). 
(VIL) Calculation of the curvesof influence for the moments 
over the supports, according to equations(21, 22, 23). ax} 
Drawing of diagrams aged Figs. 14 and 15. (IX. 
Drawing of ene of each span separately, analogous to 
Fig. 16 on ane ed scale, or completing Fig. 14 if its scale 
is large enough.—So far the knowledge of the moving or 
dead loadsisnot required.—(X.) Arrangementof the moving 
load—railway train—on each span separately, so as to be as 
much as possible in proportion to the ordinates of the 
curves of influence in Fig. 14. These arrangements are 
required for the determination of the maximum moments 
over the piers and of the effects of the loading of the outer 
spans upon the other moments and upon the shearing 
forces. The number of these arrangements is the same as 
the number of curves, viz., two in each intermediate s 
and one in each end span. (XI.) Calculation of the effect 
of each arrangement upon each moment over a support 
simply by multiplying each single load with the corre- 
sponding ordinate of the curve and adding the products 

ther; record of results to be made in a table. (XII.) 

culation of maxima of positive and negative moments 
and shearing forces from the load on the span itself 
without regard to the outer spans, the number of 
points depending upon the accuracy required. The curves 
of influence, —— be used as explained. (XIII.) Record 
of results, sub (XIT.), on two diagrams, one for moments and 
one for shearing forces, by means of ordinates; supplement- 
ing these diagrams by results recorded in the table sub XI. 
according to the givenrules. (XIV.) Revisal of the calcula- 
tion of the dead load by utilising the results hitherto found, 
and fixing the unit sub I. (XYV.) Calculation of moments 
over supports for dead load only, by means of the curves 
of influence ; elementary calculation—graphical or alge- 
braical—of the moments and shearing at the inter- 
mediate points, and completion of diagram sub XIII. 
(XVL.) Calculation of strains and sectional areas, 

In the previous pages it was assumed that the change 
of form of a girder under the load could be regarded 
as a function of the moments of inertia of its sections, 
but this is only the case if the web is either solid or 
made of dense lattice. The majority of modern bridges 
are made of systems of bars arranged in triangles, and these 
systems are‘either simple or compound. The simple systems 
are those which may be cut in two at any given bar with- 
out there being more than three bars cut at a time. They 
then consist of necessary bars only, and are statically 
determined. The compound systems are those which cannot 
everywhere be cut through in three bars ; they then consist 
of necessary and supernumerary bars, and are statically un- 
determined. The continuous girder even of the simple 
“Warren” type belongs to this class, inasmuch as the 
intermediate supports may be regarded as _supernu- 
me bars. rofessor Mohr’s method of culat- 

ing the strains in these systems* excludes the use 
of the moments of inertia, and is based upon the 
following pacts :—If a system of elastic bars, acted 
upon by forces from without, is in equilibrium, the 

‘sum of the products of the forces acting in the bars into 
their alterations of length must be nil. That is the 
principle of work. The method may be applied to single 
girders with supernumerary bars and to triangulated arches 
with less than three hinges, with or without supernumerary 
bars, as well as to continuous girders. A somewhat similar 
method established about the same time by Professor 
Frankel+ is based upon the theory of the instantaneous 
axis. 


THE ENGINE MAKERS’ SOCIETY. 


THE report of the Steam Engine Makers’ Society, which is 
generally the earliest of the annual reports issued by the trades 
union organisations connected with the engineering branches of 
industry, was sent out to the members last week, and, not- 
withstanding the fluctuations of trade during the past year, the 
secretary is able to report a successful working of the associa- 
tion. The fact, however, is not disguised that the results have 
not been so beneficial as the executive council anticipated or 
expected twelve months ago, but, all things considered, the 
financial position of the Society might be regarded as satis- 
factory. At the end of 1882 the Society had a balance of 
£10,068 ; during the past year the income had amounted to 
£9870, and the expenditure on benefits and management had 
amounted to £8797, leaving a surplus of £1072, which increased 
the total balance in favour of the Society at the close of the 

ear to £11,141. The number of members had risen from 4591 
it year to 4762 this year, showing an increase over deaths and 
exclusions of 171, The expenditure for the past year had been 
£856 in excess of that of 1882, and there had been an increase 
in every benefit, advance, except that of superannuation. The 
yment of unemployed members showed an increase of £404, 

t the average working expenses showed a decrease, and 


* Zeitschrift di “ . Pp. 
18s, ise u. Ing. Ver. zu, Hannover, 1874, pp. 223, 509 ; 


leur, 1875, p. 515. 


amounted to only 6s. 24d. per member, which was the lowest rate 
the rag had ever had before. Turning to the question of trade 
in 1883, the following extracts from the report will be of interest 
as showing the view taken from the workmen’s side. The report 
states:-—“ We must repeat that it has not realised what was 
anticipated at the commencement. We were led to hope that 
employment would be plentiful, owing to the great depression 
that had previously existed, and, as a consequence, it would find 
plenty of work to counterbalance the very low production in the 
period of stagnation in trade. This has not been the case, for, 
although the year opened with good prospects, as time went on 
confidence seemed to be wanting, and before the summer was over 
complaints to be made that resulted in depression before 
its close. This decline has not been confined to our own country, 
but has manifested itself in every commercial community on the 
face of the globe. True, it has not been a depression that has 
brought about gigantic failures, but has shown itself in every 
country as being caused by one circumstance, and that was the 
inability of producers to dispose of their manufactures, or, in other 
words, over-production. This has shown itself in all our staple 
industries, and scarcely a business can be mentioned but there is 
the same complaint—no markets for their manufactured goods. 
It is anticipated by some that we may soon see a revival; but, 
whether this be so or not, we as workmen should look at it from 
our own point of view, and consider whether means cannot be 
adopted to better our condition.” After commenting on bad 
trade, the report goes on:—“ To our minds this is not to be 
wondered at when we consider the few inventions that have 
lately been made and the opposition shown to some improve- 
ments that help to create work for the engineer ; and this is sure 
to be felt all the more when we take into consideration the many 
means that are adopted to dispense with the services of the 
skilled artisan. Last year we alluded to the telling effect that 
labour-saving machinery was having on the requirements of 
firms to manipulate their work in place of hand labour. In 
addition to this, all possible means are taken to strengthen parts 
of engines and machinery by introducing steel where iron was 
formerly used. This can be done at little extra cost for mate- 
rial; yet the risks of breakages or replacements are reduced to 
the lowest limits, and all with the one object of reducing cost, 
which means loss to the workman. Whilst, however, all this 
dispensing with labour is taking place, we see that a far greater 
percentage of work is being completed. To define a remedy for 


pan | these grievances would be to solve a social problem that is occu- 


pying the attention of many people at present; but, as an im- 
rtant factor, we believe the production would be best reduced 
y a general reduction in the hours of labour. Our forefathers 
gained for us the ten hours’ limit; we reduced the hours to 
fifty-four twelve years ago; and if we are combined and united 
in our opinions we can assist to further alleviate the struggles of 
our class, and to hand down to our children that which they will 
appreciate in all its beneficial effects.” 


THE WIGAN JUNCTION RAILWAY. 


Tus line of railway was recently inspected by Major- 
General Hutchinson, R.E., one of the inspectors of the Railway 
Department of the Board of Trade. The inspector was accom- 
panied by Mr. Charles Sacré, the engineer-in-chief of the Man- 
chester, Sheffield, and Lincolnshire Railway ; Mr. Charles H. 
Beloe, the engineer of the Wigan Junction Railway ; Mr. 
Bradley, superintendent of the Manchester, Sheffield, and Lin- 
colnshire Railway ; Mr. Hamilton, who will take charge of the 
traffic arrangements of the Wigan Junction Railway; Mr. 
Scatcherd, superintendent of the signalling department ; Mr. 
Stone, the contractor ; Mr. Lambert, his agent ; Mr. Symons, 
the resident engineer ; Mr. Edwards, the manager of the Rail- 
way Signalling Company, and other officials. The inspector 
made a careful examination of the whole of the works, and 
tested all the bridges under the railway with four of the 
heaviest goods locomotives, and expressed himself thoroughly 
satisfied with the manner in which the works have been 
executed, and it is expected that the certificate authorising the 
opening of the line for passenger traffic will be received from 
the Board of Trade in a few days. 

The new railway has been constructed by the Wigan Junction 
Railway Company, of which Mr. Nathaniel Eckersley, M.P. for 
Wigan, is the chairman. The scheme was projected in the year 
1873, and parliamentary powers for its construction were 
obtained in the sessions 1874 and 1875. Its objects are to pro- 
vide additional railway accommodation for Wigan and the 
neighbourhood, and especially to open out and develope the 
southern section of the Wigan coalfield in the neighbourhood of 
Platt Bridge, Abram, Bickershaw, and West Leigh. Several 
very large collieries have been opened in the vicinity of the new 
line. Another object is to connect the town and district of 
Wigan with the Cheshire lines, and through them with the 
Midland, Manchester, Sheffield, and Lincolcolnshire, and Great 
Northern railway systems, Wigan being at present entirely un- 
connected with those important railways. 

Last year an Act of Parliament was obtained authorising an 
extension of this railway to join the West Lancashire Railway 
near Preston, and a Bill is now before Parliament for a branch 
from the main line to the important towns of Leigh and Bed- 
ford. The main line commences by a junction with the Man- 
chester and Liverpool Railway of the Cheshire Lines Committee 
near Glazebrook station, about six miles east of Warringten. 
It proceeds across the Glazebrook Moss, where very great diffi- 
culties were encountered in excavating for the railway, the 
Moss having to be removed to a considerable depth below the 
rail level to ensure a good foundation for the works, and very 
extensive drainage works had to be constructed to keep this 
portion of the line free from water. The first station is at 
Culcheth, three and one-third miles from Glazebrook, where a 
convenient passenger station, goods yard, and sidings have been 
erected for the accommodation of Culcheth, New Church, &c. 
The next station is at Lowton, St. Mary’s, five and one-third 
miles from Glazebrook, where similar passenger and goods 
accommodation is provided. This will serve for the populous 
districts of Lowton Common, Golborne, &c. The next station 
is at Plank-lane, nearly seven miles from Glazebrook, where 
similar accommodation has been provided, and will accommodate 
a very important district. At this point a short line connects 
the Wigan Junction Railway with the Bickershaw Colliery Rail- 
way, and this places it in direct communication with the exten- 
sive colleries of Messrs. Ackers, Whitley, and Co., the Abram 
Colliery Company, and the Bickershaw Colliery Company. A 
little further on is a junction with the new collieries now 
coming into operation belonging to the Wigan Junction 


Colliery Company. At Bickershaw-lane, eight and one-third 
miles from Glazebrook, a small passenger station is provided for 
the accommodation of the rising township of Abram, and a con- 
nection is made with the important collieries belonging to the 
Moss Hall Company, on land belonging to the trustees of the 
Duke of Bridgewater. At Strangeways, nine and a-quarter 
miles from Glazebrook, a passenger and goods station is pro- 


vided, which will serve for the districts of Hindley, Strange- 
ways, and Platt Bridge. Two short lines connect the Wigan 
Junction Railway at this point with the main line of the Lan- 
cashire Union Railway, and enable the traffic from the Wigan 
Coal and Iron Company, and from Messrs. Crompton and Shall- 
cross’s colliery, to be put upon the railway. At Lower Ince, 
ten and three-quarter miles from Glazebrook, a passenger 
station is provided for the town of Ince ; and at Wigan, eleven 
and a-quarter miles from Glazebrook, a commodious temporary 
passenger station, goods yard, and warehouse have been con- 
structed in Darlington-street East. The permanent station will 
be near the centre of the town on the extension to Preston, the 
works of which will shortly be commenced. 

The works on the Wigan Junction Railway are of an exceed- 
ingly heavy nature. The total length of line to its present 
termination in Darlington-street East is eleven and a quarter 
miles, and on this length there are no less than forty bridges ; 
five railways, two canals, four colliery railways, ten public roads, 
nineteen occupation roads, and eight footpaths having to be 
carried over or under the railway, in addition to a large number 
of small streams, many of which have to be carried through cast 
iron syphons ; Ince Brook in particular being conveyed under the 
railway by means of three cast iron syphon pipes, each 3ft. 9in. 
in diameter. Owing to the subsidence of the ground by the 
colliery workings near Springs Branch, it has been found neces- 
sary to construct a reservoir to receive the drainage from the 
railway, and pump the same into the Ince Brook by means of 
two centrifugal pumps—a very unusual proceeding in railway 
engineering. The bridge under Springs Branch Railway is a 
very heavy work, the length of one of the abutments being no 
less than 212ft., and thirty-seven girders are required to carry 
the Springs Branch Railway and the sidings in connection 
therewith over the Wigan Junction Railway, and this had to be 
executed without interfering with the traffic. At Ince a com- 
modious engine shed, with the necessary coaling stage, water 
tank, &c., have been constructed. 

The parliamentary plans were prepared, and the Acts of Par- 
liament authorising the construction of the line were obtained, 
under the supervision of the late Mr. R. 8S. Norris, M. Inst. C.E., 
whose great experience and local knowledge obtained through 
his long connection with the London and North-Western - 
way in this neighbourhood was of great advantage to the 
works. Mr. Norris’s health failing, the company entrusted the 
preparation of the contract plans and the superintendence of the 
works to Mr. Charles H. Beloe, M. Inst. C.E., of Liverpool, Mr. 
Sacré, the engineer-in-chief of the Manchester, Sheffield, and 
Lincolnshire Railway, who owns a large interesé in the Wigan 
Junction Railway, acting as consulting engineer, and the works 
have been successfully carried out under the directions of those 
gentlemen by Messrs. T. and R. Stone, contractors, of Newton- 
le-Willows, and under the immediate superintendence of their 
agent, Mr. James Lambert. The contract for the signalling 
arrangements, which are now of an exceedingly complicated 
character, in order to comply with the requirements of the 
Board of Trade, was executed by the Railway Signal Company, 
of Fazakerley, near Liverpool. A considerable portion of the 
line was opened for mineral traffic on July 21st, 1879, and it is 
expected that the line will be opened for passenger and goods 
traffic throughout on March Ist. ‘The line will be worked 
entirely by the Manchester, Sheffield, and Lincolnshire Railway 
Company. 


NEW RAILWAYS IN PRUSSIA. 

Ir Prussia has been somewhat tardy in giving to the construc- 
tion of secondary railway lines that attention which the subject 
has received in other countries, the energy with which the 
matter was taken up has already produced results of a satisfac- 
tory character. The following table shows the progress realised 
as indicated by the annual parliamentary votes for railway con- 
struction of a secondary character :— 


Number of Total length 
Year. Cost. 
£ 
1883 250... 2,100,000 


In addition to these amounts large contributions were made by 
private persons under special circumstances, so that a total sum 
of about £8,000,000 to £8,500,000 has been spent for the pur- 
pose indicated during a period of four years.: 

For the present session of the Prussian Landtag a vote of 
£2,900,000 has been proposed ; this amount representing a length 
of 490 miles, which, it will be seen, is in excess of any former 
annual project. Thelargest proportion of the new lines falls tothe 
share of the Eastern provinces. Next in importance come the 
lines projected for Westphalia and Prussian Saxony. The follow- 
ing are the principal railways which it is proposed to construct: 
—(1) Labian-Tilsit, 43 miles; a continuation of the Koénigsberg- 
Labian line decided upon in 1882. (2) Allenstein-Soldo-Illowo, 
62 miles ; a junction will probably be effected at one point with 
the Marienburg-Mlawka line. (3) Jablonowo-Soldau, 50 miles, 
completing an existing line. (4) Simersdorf, or Marienburg- 
Tiegenhof, 13 miles, opening up a district rich in agriculture. 
(5) Posen-Wreschen is a continuation in an easterly direction of 
the Mark-Posen line. The starting point of the railway is not 
quite decided. Length, 30 miles. (6) Lissa-Jarotschin, uniting 
Lissa on the Breslau-Posen line with Jarotschin, a junction 
of the Kreuzburg-Posen and Oels-Gnesen lines. The 
prolongation of the line coming from Halle is thus 
effected. Length, 43 miles. (7) Lissa-Ostrowo, 59 miles, 
uniting Lissa with Ostrowo on the Posen-Kreuzburg line. 
(8) Bentschen-Wollstein, 16 miles. (9) Bitterfeld-Stumsdorf, 
12} miles, placing a rich and fertile district in direct con- 
nection with the Berlin-Anhalt line. (10) Cénnern-Bernburg- 
Calbe, A.S. This line runs for 8 miles through Anhalt, and for 
the remaining 7 miles through Prussian territory, the expense 
being divided. (11) Merseburg-Miicheln, 10 miles, opening up 
the Thuringian district called the Geiselthal. (12) Naumburg- 
St. Artern, 35 miles, uniting the Thuringian Railway, with the 
Sangerhausen-Erfurt line. (13) Dahlerau-Langerfeld, 7 miles 
long, completing the junction between the Lennep and Langer- 
feld—Rittershausen-Remscheid line. (14) Riinderoth-Derschlag, 
9 miles; a continuation of the Siegburg-Riinderoth line now in 
progress. (15) St. Vith-Landesgrenze, 11 miles. (16) Brent- 
zenheim-Simmern, 25 miles. (17) Treves-Hermeskeil, 324 miles. 
In addition to the above the financial help of the State is pro- 
jected in the construction of a line which is being started by 
private enterprise. It will run along the west coast of Holstein 
from Heide to Ribe, being a prolongation of the existing Hol- 
stein line. It will have a length of 82 miles, and will cost 
£725,000. The scheme includes a bridge over the Eider at 
Friedrichstadt, which will cost £75,000. 

In giving these details the Deutsche Bauzeitung remarks that 
the employment thus given to Prussian engineers has tended to 
make the general situation of the profession in Germany more 
satisfactory 
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COLEMAN BRIDGE, SINGAPORE. 


MR. T. CARGILL, M.LC.E,, ENGINEER 


FIG.) 


ELEVATION 


@ 


FIG.2 PLAN 


Tus bridge, which carries the principal thoroughfare of 
Singapore over the river, consists of one central and two side 
spans. It was designed for the municipality of Singapore by Mr. 
Thomas Cargill, M.LC.E., and replaces an old worn-out wooden 
structure upon the same site. As frequently occurs, there was a 
difficulty in reconciling the level of the necessary headway for 
the navigation beneath with that of the road approaches above. 
In order to effect this to the best advantage, the lower flanges 
or soffit of the girders are curved, and the whole roadway of the 
bridge has a gentle rise from the springings to the crown, as 
shown in the general elevation in Fig. 1. 

The main girders, which are continuous throughout the whole 
of the three spans, are wrought iron plate girders, of the usual 
double-flanged pattern, with upper and lower plates, angle irons, 
and plate web—see Figs. 3 and 4. They are five in number, and 
spaced 9ft. apart. At distances of 4ft. 6in. apart from centres, 
tie-irons cross the main girders at right angles. The floor of 
the bridge consists of wrought iron plates, which are rivetted 
up to the tie-irons and the main girders, thus constituting a per- 
fectly firm and unyielding platform. Diagonal bracing connects 
the main girders transversely, as shown in Figs. 3 and 4, A 
footpath projects outside the main gi on each side of the 
bridge, and is carried upon the tie-irons, which act as cantilevers 
for its support. 

The nature of the substratum is more favourable for the foun- 
dations than usually prevails in the Straits. At from 10ft. to 12ft. 
below the bed of the river a good stiff clay is obtained of excel- 
lent character. Rubble stone or brickwork will be used for the 
—* the piers and abutments, and cut stone for the face- 
work. The clear width of roadway inside kerbs is 36ft. 6in., 
which is considerably in excess of that of any bridge hitherto 
built in Singapore. A cast iron parapet of ornamental design 
completes the structure. 


COMPOUND ENGINE AND CENTRIFUGAL PUMP. 

We illustrate on 148 a large centrifugal pump and com- 
pound engine, lately erected by Messrs. Hathorn, Davey, and 
Co., of Leeds, for draining the Burnt Fen, comprising about 
33,000 acres of land, lying about 12ft. below the normal level 
of the river Lark, into which the water is pumped. 

The contract was for a pump capable of raising 100 tons per 
minute 13ft. high; and the assumed di at varying 
heights were the following :--9ft. high, 121 tons per minute ; 


in 


10ft; high, 115 tons per minute; 11ft. high, 109 tons per 
minute ; 12ft. high, 104 tons per minute ; 13ft. high, 100 tons 
per minute ; 14ft. high, 96 tons per minute ; 15ft. high, 92 tons 
per minute ; 16ft. high, 89 tons per minute. 

The pump has, however, proved itself capable of exceeding 
the above quantities by nearly 50 per cent., and has given an 
efficiency of 64 per cent. under ordinary conditions of working. 
This is an excellent result, but Messrs. Hathorn, Davey, and Co. 

pose to make a further trial, and hope to reach 70 per cent. 
pump is 6ft. 6in. diameter, and is geared to the engine by 
Weans of bevel gearing constructed of steel, ‘and which runs 


almost noiselessly. The engine has cylinders 18in. and 30in. 
diameter, by 3ft. stroke, and is provided with a variable expan- 
sion valve working on the back of the high-pressure valve. 
There are three Lancashire boilers, each 20ft. by 7ft. 

The remainder of the information which the engravings con- 
vey will be readily gathered from them without further 
description. A section of the pump is given in the engrav- 
ing below. 


AYR HARBOUR SLIP DOCK SHIP’S CRADLE. 
In our issues of the 7th and 14th December we illustrated the 
improved hauling machinery for Ayr slip dock. We now give 
engravings showing the general arrangement and details of the 


Cross Seckicnw 


in a somewhat similar manner. The longitudinal arms are 
firmly braced to each other by two transverse arms or logs 20in. 
and 18in. square placed about 134ft. apart, and firmly secured 
with malleable iron knees and brackets; they are, however, 
further strengthened with malleable iron rods fitted with pins 
to brackets bolted to the arms. These rods can be removed 
when a vessel has been blocked and the cradle required to be 
removed from underneath. The cross arms for supporting bilge 
blocks are made of malleable iron and rest upon the outer and 
centre longitudinal arms; they can be easily removed or turned 
round to any position as required; they are placed 18ft. apart, 
on each of which is mounted an oak bilge block, with the pulleys, 
ropes, chains, &c., attached for adjustment. The longitudinal 
arms and lengthening pieces rest upon cast iron saddles, the 


we cradle as constructed by Messrs. J. Copeland and Co., 
Pulteney-street Engine Works, Glasgow. The engravings are 
sufficiently clear to require little explanation. The main cradle 
is 154ft, long, consisting of a centre and two outer longitudinal 
arms, which are made of American oak; the latter are 18in. 
square. The centre arm is -made up of two logs planed true and 
laid side by side, giving a breadth of 3ft.; they are dowelled to 
each other with round turned timber dowels 4in. diameter, The 
logs are further secured with 1}in. bolts placed 2ft. apart hori- 


zontally and vertically; af the upper end the sword is secured 


journals of which have been chilled, thus giving a true bearing 
surface for the spindles, and the hard skin of the iron is not 
broken. The rolling wheels have also been chilled on their outer 
surfaces, 

We are rather surprised that slip dock builders do not make 
the main cradle ride upon beds resting on the top of rollers 
instead of on bearings in journals at their ends. The power 
required to haul a vessel this way would be reduced by about 35 
per cent., and the arrangement would not cost more. 


The main cradle can be lengthened as required with ekes of 
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lengthening pieces, three of which have been supplied. The first 
lengthening piece is made entirely of malleable iron to save head 
room, the other two are madein the form of sandwich beams. The 


cradle is fitted with hydraulic rams and piping connected to a | ¥? 


set of two portable hydraulic pumps mounted on wheels. The 
rams are made of cast steel, and have been tested by hydraulic 
pressure to nearly four tons on the square inch. The cradle 
with lengthening pieces has been designed to accommodate 
vessels 220ft. long and 1200 tons dead weight. 

Mr. Strain, the engineer to the Ayr Harbour trustees, has 
been ably assisted in designing and superintending the works by 
Mr. D. Davidson, C.E., Glasgow. We may add that amongst 
the} numerous slipways made by Messrs, Copeland and Co. is 
one they recently made and shipped to Queensland for the 


Brisbane Patent Slip Company, Brisbane. This has a hydraulic | PUTPoses 


purchase with a set of three powerful pumps, including the 
necessary traction rods, &c. The hydraulic cylinder was made 
in one piece, and fitted with a ram 8in. diameter having a stroke 
of 15ft., and tested to a pressure of 40 cwt. per square inch. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE WEAR AND TEAR OF PLANT. 

Srm,—Since you have opened the subject of the depreciation of 
plant in your columns, may I be allowed to offer a few ideas on 
the subject? You complain that your correspondents on this sub- 
ject last year came to no satisfact lusion, and I fancy the 
truth is that there is no general conclusion to be come to, as each 
case must be regarded on its own merits, secondary considerations 
introducing great intricacy in any rule intended to be perfectly 


general. 

But a little more clearness would be gained, perhaps, if some of 
your more practical correspondents would define accurately the 
terms, ‘‘ working .expenses,” “repairs,” and ‘“‘depreciation.” 

paragraph of his letter to recognise the importance of these 
considerations, but he does not draw the required boundary. For 
instance, suppose-we have a factory engine; I suppose no one will 
hesitate to put down fuel and oil to working expenses; they have 
to be supplied constantly—work is impossible without the one, and 
probably so destructive to the machine without the other that it 
may practically be regarded as impossible. Then perhaps a pres- 
sure gauge or a water gauge gets broken; the machine can go on 
working without them, but the i ity will probably cause 
damage to the boiler and shorten its life. The strap driving the 
governor breaks; and the machine can work in this case without 
apparent damage to itself, but the supply of steam is not economi- 
and the working expenses are thereby increased. 
The same might be said of the eding of stuffing-boxes. Then 
come in weightier considerations of large pieces, perhaps. Bearings, 
crossheads, or their guides get worn and loose. The machine will 
work, but is knocking itself to pieces. And so on, through many 
stages of required repair of defects, some of which affect directly 
the life of the machine, others working 
expenses by diminishing the economy of working, until we arrive 
at a stage where no repairing that can be done to make the machine 
still work is repaid by the work it will subsequently do. This is 
the death of the machine. 

It will readily be understood that the attempt to formulate all 
these considerations in a general rule introduces complications too 
intricate for ordinary use. There is also no determination of the 
law of depreciation proper, and besides this there is the difficulty 
of fixing exactly the value of the work turned out by the machine, 
and that of determining the exact effect of any given repairs on 
the life of the machine. Generally a machine may be said to have 
to yield—(1) net profits ; (2) current working expenses; (3) repair 
fund; (4) total renewal fund. Probably Nos. 2 and 3 of this cate- 
gory are both increased by diminishing No. 3; but the variation is 
so great for different circumstances that it is exceedingly cumber- 
some to reduce this to formule at all, and practically impossible 
unless the interdependence of these different items of expense are 
known, which itself is different, perhaps, for different cases. 

Take now about the simplest imaginable case of the first pro- 
blem you suggest.. Let us imagine an iron railing of original 
value V, and suppose that if a sum P is spent ee ps on paint- 
ing, it will last nm years; but if left unpainted it will only last m 

ears; and suppose we have to compare the relative expense of 
eeping the fence up for ever on these two plans. Now, the yearly 
fund which ag by at 100r per cent. will yield a capital V in m 
r 
* 
In the other case, we have the yearly expense P of painting, and 
a fund which has to yield V in n years, bad | =| The total 
on this 4 to be laid by every year for maintaining the fence is 
r 

The first or second plan is therefore most economical, according as 

is less or greater than P+ < 


years 


Vr 
(l+r)™-1 vr 


or (regarding the first approximation on expansion as near enough) 

Where P is the annual cost of ray and Vr is the interest—at 
the usual rate at which the laid-by fund accumulates—on the 
prime cost V. 

Now suppose that really the fence only requires painting every 
q years, at an expense P!. Then P in the above problem is the 
annual fund equivalent to P! every q years—that is te say, P is the 
sum which in g years will yield P', : 

Pir 

-1 

Here is already one complication introduced. The problem of the 
most economical value of g is anoth plicati This can only 
be solved by knowing what the effect of certain values of P! and q¢ 
upon the value of n is, or perhaps the simple effect of P! on g— 
that is, what expense of repair will make the fence last how long 
without being repaired again? If the fence at the end of its life is 
worth so much as old iron, this value may be deducted from V. 

Another complication is one which you mentioned in your article 

in your penultimate issue. Suppose the fence painted every four 
ears, and that the last occasion counting so would occur two years 
fore the fence became useless. It is obviously uneconomical to 
put a coat of paint which will last four years on a fence which can 
only last two years. I merely instance this as showing the diffi- 
culty of drawing accurately the line of greatest economy even in 
the simplest case. If q¢ is very small compared with 2, this last 
consideration may be neglected. 

With regard to your other conten as to the advisability of 
keeping an extra machine to work during the time of repair of any 
of the others, I will simplify this case also as much as possible. 
Suppose V is the prime cost of a machine, and let v be the value of 
the work turned out by it in an unit of time, so that vt is the value 
of the worked turned out in time ¢t. Let ¢ be the time taken up by 
the repair of each machine in the year, and let the unit of time be 
@ year, so that ¢ is a small fraction. Then Nt is the time taken up 
‘by the repair of N machines; and we will suppose these machines 


or P= 


always at work when not under repair. “If (N+1) t=1, one 
machine suffices for replacing the rest when under repair; and 
there is always one repairing and the rest working. Generally the 
ield of N machines is then N v (1—f) in the year; whereas the 
yield of the N+1 machines is N v a year. 

From this we must deduct the cost of repair and wages of men. 
Let E be the yearly —- of repair of a constantly employed 
machine; then we will assume for simplicity that N ¢ E is the 
yearly cost for the machine that only saat for the time N ¢ while 
any machine is under repair. This expression is not strictly correct. 
A first approximation to it, or expansion of the expression which 
represents the fund accurately, is— 

__N#tE NtE, 
1-2t+@4+N2@  (1-tP+Ne’ 

but we may generally consider N ¢ E to be near enough for potent 

. Also from the gross yield must be deducted the wages 
of attendants. We will suppose this is w yearly for each machine, 
and therefore Nw for N machines. This will be the same in the 
case of N+1 machines, for we may suppose the attendants of the 
machine under repair to be transferred to the replacing machine. 
On the other hand, if there are only N hines, the attendants of 
the machine under repair must still be paid, or they may be 
utilised for the repair of the machine or for some other work. This 
is th plication, the circumstances of which may be dif- 
ferent in different cases; and we will therefore here consider the 
wages to be the same in each case. This will give, then, aga 
mately for the net yield—not counting fund for total renewal— 

For N machines, Nv(1l-t)-NE-Nw .... (1). 
For N+1 machines, Nv-NE-NtE-Nw... . (2) 

To compare the value of these yields we must divide each by the 
respective prime cost, and compare the fraction so obtained. This 
gives as a result that N machines are more or less economical than 


N+1, according as 
Nv(1-t)-NE-Nw 


NV 
is greater or less than 
N N E-Nt E-N wv 


(NI) V 
or as (N+1)v(1-t)—(N+1) E-(N+1)w > or < Nv-NE 
-NtE-Nw 


or as (v-E)(1-Nt) > < wvt (a), 
or as v-E-w > < (N+l1)vt-NtE (0). 

The first expression (a) is the same as comparing the net yield of 
one machine—not counting wages—with the — for a year of 
one machine plus what is lost of the gross yield during time of 
repair. The second expression (b) is a comparison between the net 

ield—counting wages—of one machine and the loss—gross—of 
Linton N+1 machines repaired diminished by the calculated yearly 
cost of repairing the replacing machine; so that this expression 
holds when for N t E we put its true value as before indicated. 

The above has not taken into account the sinking fund for the 
total renewal of the machines. Suppose m years is the life of a 
machine working always except when under repair. Then if we 
make the approximate assumption that the life of the replacing 
machine is Ne Yoo" the amount to be sunk yearly in the two 
cases are respectively—where 100,r is the ordinary rate of interest 
per cent.— 

NVr NVr Ver 
(l+r)"-1 (l+r)™-1 (l+r)o,-1 
Dividing these by the mapas prime cost, we get 
r Nr 


(N41) { +r) - 1} 
A first approximation to these values on expansion gives 

1 and N 1+t 

m N+l 
which should be also deducted from the respective sides of (3). It 
will be seen, however, that this does not make much difference in 
the final result, as a rule. 

In reckoning ¢ as a fraction of a year, the year must be considered 
as consisting of so many days as are work days. For instance, if 
Sundays are free, then the year has 313 days. If Saturday isa 
half-holiday, then the year has 287 days, &c. 

I think this is enough to show that for even the simplest ordinary 
cases general formule are of much too intricate a character for 
practical use; how much more in a factory where the interdepen- 
dence of engines, lathes, planes, shears, punches, drills, &c., have 
all to be taken into account. If, however, the data are at hand for 
calculating the expenses in any given case, I think a chart, such as 
I enclose, for reading off the approximate values of these compli- 
cated expressions might be of some use to the manufacturer. I 


shall be happy to send your correspondent, “‘ Long Established,” a | P 


copy with explanation, if he would like it. JOHN BLAKESLEY. 


Fopstone-road, Earl’s Court, S.W. 


NEW PATENT-OFFICE RULES. 


Sir,—Allow me to reply to ‘‘ Puzzled Patentee,” 125, by 
giving him and your readers the following official information :— 
**A patentee who elects to pay the renewal fee of £50 must, if he 
wish to prolong his patent beyond the seventh or eighth year, pay 
the further renewal fee of £100 in one sum. On the other hand, he 
may pay all renewal fees in yearly instalments, in which case he 
will allowed to pay several instalments in advance. But the 
two modes of payment, that by the £50 and £100 fees and that by 
annuities, cannot be combined. The schedule of fees in the Act 
might have been made more clear, but it reads, ‘‘ Or in lieu of the 
fees of £50 and £100 the following annual fees ”—then the annuities 
are stated. It does not say in lieu of cither but of both, and this 
is the interpretation the Patent-office have put upon it, as the 
extract above shows. Even if the Act had allowed, as your 
correspondent assumes, the fees to be paid partly in annuities 
and partly in a lump sum, it is abs to suppose that the 
required seven days’ notice could in any way, as he terms it, ‘‘ cover 
this blunder.” If the office has decided that fees musteither be 
= in lump sums of £50 and £100, or by annuities, and not by 

th, what blunder there is to be ‘‘ covered” by the rule requiring 
seven days’ notice of payment is a puzzle which your correspondent 
may ~_ in, but which is beyond the comprehension of a 

Manchester, February 18th. PATENT AGENT. 


THE RATING OF MACHINERY. 


S1r,—Your article of last week on the new rating valuation in 
the Hunslet Union at Leeds draws attention to a matter of much 
importance to engineers, and one likely to be followed by similar 
agitation in other districts. The present diversity of practice is 
probably due to the fact that the assessments are in the hands of 
the local authorities, who do pretty much as they like in the 
absence of appeals to the superior courts. By recent decisions in 
such cases of appeal it appears to have been clearly laid down that 
all machinery of a kind so permanent that it would not be provided 
by a tenant from year to year is rateable, and this without any 
regard to whether the machines are tenants’ fixtures in the ordinary 
sense, as between freeholder and i This principle, strictly 
enforced, undoubtedly presses hardly on manufacturers who have, 
under the old system, paid rates’ only on the bare value of their 

remises, with only such undoubted fixtures as boilers included. 

ut it must be remembered that unlike imperial taxation, which is 
imposed on the whole country, the burden of local rates depends on 
the needs of each district; and as only a certain total sum is to be 
raised, a high valuation implies a lower rate per cent. on the rental 
of each occupier. It is different when, asin the case of the London 
water companies, an outside corporation takes toll on the rateable 
value. But for poor-rates, the less one pays the more is left for 
one’s neighbours to pay; and it is they—namely, the community 


at large—rather than any official authority, who are interested jn 
requiring a fair and full valuation of manufactories. It is useless 
to characterise, as you do in your article, the fresh valuation as 
monstrous because it so much exceeds the previous valuation oy 
the old basis; and the question cannot be L Preemie settled, as 
it seems to have been at Hunslet, by the local assessment committee 
consenting to return to the old plan; for the inhabitants of the 
district, who must pay more than their share if manufacturers 
pay Wy may any of them appeal against the rate as bad on that 
und, 

Uniformity of practice in the whole country is obviously desirable 
as manufacturers highly in one district are handicap; 
in their competition with those in other districts where an easier 
system prevails. It would be well if the manufacturers, while 
their grievance is fresh before them, would unite to take an appeal 
case to the House of Lords; for it is very questionable how far the 
arguments = forward in the now famous case of Laing rv. the 
Overseers of Bishopwearmouth, and the reasons given by the Judges 
for their decision, really represent the ne aye pe and other staple 
trades of the country; and, independently of any possible modifi. 
cation of the rule then established, manufacturers would do welj 
to scan closely the valuation of their premises on the new basis, 
The rental or rateable value of a factory does not depend merely 
on its cost, On the one hand, the deterioration by wear and tear 
must be taken into account, as well as depreciation of value from 
local causes ; and on the other, additions made since the last valuation 
must be reckoned. In some articles of mine on the ‘‘ Depreciation 
of Factories,” which you did me the honour to publish in October 
last, some of the incidents which affect valuation were discussed 
and there is much to be said on the subject from the ratepayers’ 
point of view. Ewine MATHESON, 

London, February 18th. 


WATER POWER. 


Sir,—Having been almost exclusively occupied with the manu. 
facture of water engines to be driven by town’s water, &c., for 
nearly twenty years, I may perhaps be permitted to say that, 
while geen admitting the useful nature of the information 
contributed by Mr. Hett, I fear that if I said an hydraulic engine 
of the Ramsbottom type—not the “Girard turbine type ”—was 
**the most suitable for a 200ft. fall,” this announcement would not 

yA other makers as either a palatable or an impartial 
one; and I think Mr. Hett will have some difficulty to establish 
his statement if he ventures to do so. But, however this may be, 
users of water motors of all kinds are not unfrequently tempted, 
on account of first cost, to apply pipes of insufficient size, with the 
result of finding the power, due to head, crippled thereby. For, 
in order to fully sustain the head pressure on a water engine, the 
pipes should be so large that the quantity of water consumed by 
the engine will not cause ong See or any practical diminution 
of pressure therein when the engine is running. If uired to 
determine what power might be reasonably obtainable from any 
existing pipes of any length, size, form, or condition inside, I 
should ask an intending user what amount of power he required 
therefrom, and also the head of pressure at command. Then, after 
computing the gone | of water used per minute at such head 
pressure, to give out the required power, I would fix, or request 
user to fix, a pressure gauge on said pipes, and withdraw by a stop 
tap this computed quantity of water per minute into a cask or 
measured vessel, and take note of the reduction of pressure thereby 
incurred. If the pressure at such rate of flow per minute was 
reduced one-tenth only, then somewhat more than one-tenth of 
additional speed would be necessary to give out the required power, 
b dditional discharge thus produced would cause a 
further loss of pressure. But if the reduction of pressure was 
much greater than one-tenth, then the pipes would be clearly too 
small to give out such power with high efficiency. Formule such 
as Mr. Low’s excellent letter refers to, while useful for determini 
reduction of flow in pipes by friction with an open and unrestric 
outflow, will be applicable only to such turbines as admit of equally 
unrestricted passage; but a water-pressure engine confines or limits 
this flow, and thereby retains the pressure on the pistons of the 
engine when running, and so makes the flow, or the quantity of 
water consumed, depend on the piston speed, or on the amount of 
power required to be given off. J. RAMSBOTTOM. 
Leeds, February 18th. 


ENGINEERS IN INDIA. 


Srr,—The inaugural address of Mr. Arthur Rigg, of the 
Society of Engineers, and your editorial notice of it, will be read 
with great interest by all engineers, and particularly by those in 
India serving under the Government. ‘or the first time the 
tension between the Civil Engineers of the Public Works and 
the Government with the Royal Engineers has been noticed in a 
ublic manner. Of course I am aware that much has been done 
in Parliament by Mr. Carbutt, M.P., to induce Government to 
“improve the terms of their engagement,” and to out their 
oft-repeated promises of equality between the Royal and civil 
engineer. But, Sir, the object of this letter is not to air the 
grievances of the civil engineer so much as to express my surprise 
that the first public body to notice the ope state of things 
should be the Society of Engineers and not the Institution of Civil 
Engineers. I believe that the great majority of the public works’ 
engineers, both civil and military, belong to the latter institution, 
and it would be a great thing if the council of that body would 
use its influence to obtain a settlement of that much vexed ques- 
tion. When, in 1870, certain imputations were indirectly made 
by the Government of India that it was the practice of English 
engineers to accept commissions from manufacturers, a very firm 
protest was, I believe, made by the Institution, and with a bene- 
ficial result. 

With regard to the education of civil engineers for India, the 
position of Coopers’ Hill is rather that of an experiment, not as 
regards the engineers who come from there, as no one who has 
worked with them can have failed to recognise that they are 
eminently well qualified for their work; but unless it can be shown 
that Coopers’ Hill is self-supporting, it is not likely that India 
will be called on to pay towards its support; and as, no doubt, 
there will be in future a larger admission of natives of India as 
engineers in the Public Works’ Department, there will be fewer 
appointments open to the College. INDIAN PuBLIC WORKS. 
estminster, February 19th. 


A NEW STEEL. 


Sir.—We notice under the above heading a hh in the 
Sheffield Daily Telegraph, of the 16th inst., quoted from THE ENGI- 
NEER, that Messrs. Hadfield and Co., of Sheftield, claim to have dis- 
covered something new in ferro-manganese steel. We do not see 
that Messrs. Hadfield have found out anything new in this; they 
have, no doubt, found out something useful which they did not 
know of before. There are several firms in this town which have 
used ferro-manganese with other mineral ores in quite as high a 
percentage a iene. Hadfield and Co. state. We manufacture 
self-hardening tool steel, which contains between 7 and 20 nd 
cent. of ferro-manganese infused with other ingredients, and after 
being forged into bars it is easily ag pee in the lathe, shaped 
into circular cutters or any other tool required, and then heated 
red hot and allowed to cool on the floor, when it becomes self- 
hardened. We send you a turning tool for inspection, made from 
our ial self-hardening steel, which has been tested with most 
satisfactory results against a well-known self-hardening steel, 
which has been used in the engineering trades for many years. 
We also enclose a file made from the same steel, which has been 
forged, annealed, nd, and cut in the ordinary way, then 


heated as above and laid down to cool, and tempered in the 
usual way. ‘Therefore you will see that Messrs, Hadfield’s 
manganese steel is not altogether new. 

Foundling Works kingham- GEORGE BENNETT AND Oo. 


, Roe! 
street, Sheffield, Feb. 20th. 
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RAILWAY MATTERS. 


number of passengers transported on all the railroads of the 
used States in 1882 was 289,190,783. 

RapPip p' ss is being made with the Highgate Hill cable 
tramway, and it is expected that it will be opened next month. 

Tue total number of miles of railroad in the United States is 
124,910, or seven times as many miles as the United Kingdom of 
Great Britain. 

Tur Railway Committee of the Lower House of the Reichsrath 
has accepted the proposals of the Government for constituting the 
Francis Joseph, Vorarlberg, and Rudolfsbahn State Railways. 

Tux Bavarian establishment for the manufacture and impregna- 
tion of railway sleepers at Kirchseeon is able to produce 500,000 
sleepers every year, this — being about one-tenth of the 
total quantity used annually in the maintenance of the German 
railways. 

As the Scotch Pullman train which left St. Pancras at 10.35 a.m. 
was passing through Hellifield station a few days ago, at a speed of 
about forty miles an hour, a heavy 1 e bogey was swept by the 
wind off the platform on to the line. The bogey was smashed to 
pieces; but the engine, fortunately, did not leave the metals, and 
the train was brought to a standstill. 

Two or three months ago the railway carriers serving the Mid- 
Jands suddenly increased by from 30 to 90 per cent. the rates for 
the carriage of heavy ironfoundry work to Leeds, Middlesbrough, 
and Scotland. Great dissatisfaction was expressed at this proce- 
dure, the matter being a most serious one to the large ironfounders 
and engineers. It is now announced that the carriers have just 
unconditionally removed these extra freightage rates. 


TuE Board of Trade of Winnipeg have telegraphed the Dominion 
Government to confer with the Canadian Pacific Railway, under 
the new arrangements with that company, for the construction of 
300 miles of the South-Western Railway during the next season. 
The Ministry pointed out that the new arrangements only applied 
to the main line, and of course nothing could be done in the matter 
by them. The Canadian Pacific directors, however, have promised 
to permit 100 miles of road to be built next summer. 


Durina the second half of last year the Midland Railway 
Company secured a larger increase than any other railway in the 
United Kingdom, although the total mileage worked by its engines 
was only twelve miles more than in the corresponding period. The 
coaching receipts _— £30,248, the merchandise £3957, and the 
mineral traffic £121,481 more than in the corresponding period. 
This result is, to a large extent, due to the heavy business which 
the company has of late years developed between the Derbyshire 
coalfields and the metropolis. In the past twenty years the company 
has increased the tonnage of coal which it brings into London by 
2,184,000 tons. 

TuE Indian Government has published the ea of gency 
surveys of some new and important railway lires. e first of 
these, 736 miles in length, is intended to connect Assam with the 
sea, and will run from Chittagong through Cachar to yor 
with a branch to Gowhatty. It is estimated to cost 64,673,000 
rupees. A line is also projected from Mogal Seria, near Benares, 
through Chota Nagpore and Orissa to Pooree, with a branch to 
Gya. The length will be about 652 miles, and the cost about 
68,200,000 —e. This line will pass through extensive coal- 
fields, and will afford a short route for pilgrim traffic between the 
North-west and Pooree. 

TuE ship railway across the Mexican Isthmus of Tehuantepec is 
now, the Globe says, being pressed forward. The survey of the 
isthmus has been completed under the care of Mr. Van Brocklin, 
an American civil engineer. A route with even more moderate 
gradients and cuttings than were expected has been adopted, and 
the works have been commenced. Mr. J. B. Eads, C.E., the 
builder of the steel bridge across the Mississippi at St. Louis, and 
whose improvement of the Mississippi navigation has opened up 
New Orleans to ships of the deepest draught, is now in London 
concerting business arrangements with shipowners and others, and 
the probability is that the ship railway will come under British 
control, financially and otherwise. Several gentlemen eminent in 
and in connection with the shipping world are taking the — 
up warmly, as this route will, it is claimed, shorten the sailing 
distance between Europe and the North American Pacific coasts, 
including, of course, the British possessions, by more than 8000 
statute miles, and is 1200 miles less than the Panama route. The 
Panama Canal Company has had to buy the Panama Railway. 
Will it have to buy another? 

Ovr Birmingham correspondent writes :—‘‘ The adoption by the 
North Staffordshire Tramways Company of the Wilkinson type of 
tramway | tive is regarded as an ical step. As yei, 
however, no actual improvement in working expenses has been 
experienced, for through the additional requirements of the Board 
of Trade, Messrs. Beyer, Peacock, and Co., have been unable to 
deliver the twenty engines ordered as rapidly as could be wished. 
The report of the directors for the six months ending December 
31st, which was adopted on the 9th inst., states that at the end 
of the year only four had been received, and that these had not 
yet been fairly got to work. Since then four others had been 
delivered, and the remaining twelve might be expected at the rate 
of four a month. During the half-year the profits reached the 
satisfactory amount of £1709, as compared with £563 for the seven 
months preceding, and £1271 for the entire year 1882. The cost of 
steam traction per mile—inclusive of all charges—was 11°04d., and 
of horse-power 6°233. The receipts per mile on the steam lines 
were 16°59d.; and on the horse line, 6°39d. In Birmingham alone, 
so advantageous has steam road locomotion been found, that certain 
omnibus and other companies are contemplating its use instead’ of 


horse-power. Among them are the Birmingham Tramways and | f 


Omnibus Company. The question is, however, by no means yet 
settled. Those adverse to the change point out that Manchester 
has 125 miles of rails laid down; eee 67? miles; London, 
34}; Dublin, 32; Edinburgh, 313; and Glasgow, 26; yet none of 
these large towns use steam. The company is about to introduce 
from Paris omnibuses which they say ‘ will astonish Birmingham.’ ” 

A BoarD oF TRADE report has just been published on a very 
curious accident which ae on Christmas Day last near 
Newton Abbott station, on the Great Western Railway. As traffic 
was heavy, the ordinary down mail to Plymouth had been divided 
into two parts on the night of the 24th. The first portion reached 
Newton Abbott at 3,24 a.m, on the 25th; the remaining portion, 
which consisted of a van and five coaches, was to be sent on to 
Rattery with two engines, as there are steep rising inclines for the 
first thirteen or fourteen miles of the railway at the south side of 
Newton Abbott. A six-wheel coupled tank engine that was em- 
ployed as a pilot was backed to the train, and was coupled on to 
it by the porter whose duty it was to couple up the engines and 
carriages at the station. ter coupling up the pilot engine, the 
i went to the back part of the train to detach the last coach. 

he second oe backed on the train just after the porter left. 
At 3.35 a.m. the guard gave the signal for the train to start. Both 
engine-drivers sounded their steam whistles, and the train left. 
There was a thick fog at the time. When the driver of the 
leading engine got out of the cutting at the south side of the 
station, he thought that he was running faster than usual, and on 
looking round he found that his engine had no train attached to it. 
He stated that he could not hear or see anything of his train, and 
he therefore assumed that he had left it at Newton Abbott station, 
and he at once applied the steam brake to stop his engine, but it 
was still moving at a speed of about three miles an hour, when it 
was run into by the pilot engine that was attached to the mail 
train, which was running at a speed of twenty-five to thirty miles 
an hour. The two engines were a good deal dam , and the two 
front wheels of the foremost — were knocked off the rails. 
Placing the pilot engine behind the train engine prevented the use 
of the continuous brake with which the train was fitted. 


NOTES AND MEMORANDA. 
In the Hotel Dieu, Paris, already provided with Gramme machines 


-| and steam engine, the Administration of the Assistance. Publique 


has decided to introduce experimentally the use of incandescent 
lights in the halls inhabited by patients, The Hotel Dieu is the 
largest and the leading French hospital. 

An Oregon pret gage of the Scientific American says that, 
in the Willamette Valley, in 1850, the magnetic needle showed a 
variation of 20 deg. E., where now it is 21 deg. 10 min. E., thus 
indicating that the magnetic pole is there moving eastward about 
2deg. a year. He has noticed greatest disturbance in vicinity of 
recent volcanic upheavals, varying as much as 20 deg. in a mile, 
and suggests that the thickness of the earth’s crust or the varying 
natural heat of the earth may have some effect. 


For waterproofing leather the following has been given in the 
Ind, Oil and Drug Jnl.:—‘* Twenty-four parts oleic acid, 18 
ammonia soap, 24 water, 6 raw stearic acid, 3 tannin extract. The 
oleic acid is first melted with the raw stearine, then the ammonia 
soap is added, and afterwards the extract, and finally the water. 
The ammonia soap is obtained by treating oleic acid with ammonia 
until the smell of the latter does not appear after a lengthy stirring. 
By adding to the whole mixture a solution of two parts copperas 
in 6 parts of water a deep black colour is obtained, admirably 
adapted for dyeing shoe-leather.” 

PROFESSOR THOMPSON in a recent lecture stated that the 
magnetic pole is now near’ Boothia Felix, more than 1000 miles 
west of the geographical pole. In 1657 the magnetic pole was due 
north, it having loon eastward before that. Then it began to 
move westward until 1816, when the maximum was reached. This 
is now being steadily diminished, and in 1976 it will again point 
true north. Professor Thompson says that the changes which have 
been observed not only in the direction but in the strength of the 
earth’s magnetism, show that the same causes which originally 
magnetised the earth are still at work, 

Durine the week ending January 19, 1884, in 30 cities of the 
United States, having an aggregate population of 7,028,900, there 
died 2754 persons, which is equivalent to an annual death-rate of 
20°4 ~ 1000, a diminution from the rate for the preceding week, 
which was 22°0. For the North Atlantic cities the rate, as given 
in the Scientific American says, was 20°2; for the Eastern cities, 
21'1; for the Lake cities, 16°2 ; for the River cities, 18°6 ; and in 
the Southern cities, for the whites 21°4, and for the coloured 35°7 
per 1000. Of all the deaths 33°1 per cent. were of children under 
five years of age, the highest rates of this class being in the coloured 
population of the district of Columbia, where it was 62°2, and in 
the coloured population of Atlanta, where it was 62°5. 

From the statistical reports from the companies owning the 
fifteen Bessemer steel works which were in operation in the United 
States in 1883, it —— that the quantity of Bessemer steel ingots 
produced in the United States last year was 1,654,627 net tons, 
against 1,696,450 tons in 1882, showing a decrease of only 41,823 
tons. This isa much smaller decrease than has been generally 
supposed. It was, however, the first decrease that has occurred 
in the history of the Bessemer steel industry of this country. The 
production of steel ingots in the United States from 1874 
to 1883, in net tons, has ranged from 191,933 to 1,654,627 tons. 
The quantity of Bessemer steel rails } genome in 1883 by fourteen 
of the works above referred to—one of the companies not producing 
rails—was 1,253,925 net tons, against 1,334,349 net tons similarly 
produced in 1882, showing a decrease of 80,424 tons. 

IN their report on the water supplied to London during Jan’ ‘ 
Messrs. William Crookes, William Odling, and C. Meymott Tidy 
say they have no hesitation in calling attention to the discordance 
between their report, based upon analysis of 189 samples, and Dr. 
seven ; “or to the circumstance that, according 
to the report to the Registrar-General, the mean amount of organic 
carbon in the Thames derived waters supplied during the month of 
December, 1883, or ‘246 part in 100,000 parts of the water, was 
identical with the mean amount of organic carbon in the Thames 
derived waters supplied during the month of December, 1882; not- 
withstanding that throughout December, 1882, the river was in a 
quite exceptional state of turbidity and flood; whereas at no part 
of the month of December, 1883, was it in a bad condition for the 
time of year, while its condition during the latter part of the month 
was exceptionally good.” Dr. Frankland, it will be observed, 
speaks of the water supplied during the month, while his seven 
samples are taken on one day of that month. 

AN trom has recently been introduced into the Edison 
system of electric lighting. The American Electrician says that 
by the addition of a third main conductor it is stated that a saving 
of 624 per cent. in the amount of copper requisite for the conductors 
is effected. The electro-motive force ordinarily used in the Edison 
system has been 110 volts. By placing two dynamos in series, and 
running a conductor from each of the outside terminals and a third 
wire from a point between the terminals, the electro-motive force 
is increased to 220 volts. The Edison lamps, however, are made to 
burn on a 110-volt current, so that it is necessary to burn two 
lamps in each series. This would be inconvenient were it not for 
the third wire, as both would have to be turned on or off at once. 
By using the third wire, and putting alternate houses in circuit 
between the first and second, and second and third wires, each set 
of lamps may be turned off independently, and the tension of the 
current in each house can be kept down to 110 volts, and still 
secure the reduction in the quantity of copper in the mains, and 
greatly diminish the cost of central station installations. 

CONVERTING into gross tons, the Engineering and Mining Journal 
says, ‘‘the net tons of steel rails produced in our Bessemer steel 
works in 1882 and 1883, we have 1,191,383 gross tons produced in 
1882, and 1,119,576 gross tons produced in 1883. The given 


or 1882 do not cover the total production of steel rails in the 
United States in that year, as there were 103,806 net tons of 
Bessemer rails rolled in iron rolling mills, chiefly from imported 
steel blooms, and there were also 22,765 net tons of open-hearth 
steel rails rolled, making a total production in 1882 of 1,460,920 
net tons of steel rails. In 1883 we rolled very few tons of Bessemer 
steel rails in iron rolling mills, either from imported or domestic 
blooms, and we probably made fewer open-hearth steel rails in 1883 
than in 1882; in the absence, as yet, of complete statistical 
returns, we estimate the total production from these two sources 
at considerably less than 50, net tons. Adding, say, 46,075 
tons from these sources to the 1,253,925 net tons of mer steel 
rails ascertained to have been rolled in 1883 by our Bessemer 
steel works, we have a probable total of 1,300, net tons of 
= omg in the United States in 1883, or 160,920 tons less 
in 


PREPARATIONS are now being made upon an elaborate scale at 
the Johns Hopkins University, at Baltimore, under the direction 
of Prof. Rowland, for the exact determination of the value of the 
ohm, An American contemporary says: Two principal methods 
will be employed. First, the resistance will be found by means of 
the mechanical equivalent of heat. The apparatus used by Prof. 
Rowland, in his well-known work on that subject, has been set up 
for this purpose. It is proposed to heat a non-conducting fluid, 
such as alcohol or turpentine, by heat developed in a conductor 
whose extremities are kept at a known difference of potential. 
The same temperature will then be reproduced under like cireum- 
stances by mechanical means. The resist: of the duct 
will thus be determined directly from the work equivalent of the 
heat developed in the conductor. The second method to be used is 
that of Kirchoff, as modified by Rowland in his determination of 
the ohm in 1876; most of the instruments will, however, be new. 
If time Fumie, the earth-inductor method of Weber will also be 
used, Fifty Planté cells charged by a small dynamo machine will 
supply the electricity in the calorimetric method. For measuring 
large currents, an electro-dynamometer has been constructed with 
the Helmholtz arrangement of two large coils and a single small 
suspended coil. 


MISCELLANEA. 


Art the Agricultural Exhibition at Natal on the 2nd and 3rd ult., 
one of Messrs. E. R. and F. Turner’s P cigane automatic expansion 
portable engines was exhibited, and the only medal for imported 
machinery was awarded for it. 

Tue death is announced of Count Theodore de Mouncel, the 
eminent electrician, on Saturday night last, at the age of sixty- 
three. He was the son of a Brigadier-General, and married a 
daughter of Montalivet, one of M. Thiers’ intimate friends. 

WHEN the lantern of the Peterborough Cathedral tower was 
condemned defects, deseri by us, were observable in both 
transepts. ‘These have now developed, and the tearing away of 
transepts from the nave are clearly visible from the triforium to 
the base. 

MM. CHALLIOT ET Gratiot, of Paris, have constructed what 
they term a “‘ bi-radial” drilling machine. That is to say, the arm 
is articulated in the middle, so that the drill can be brought over 
any point in the surface of the table, without shifting the latter. 
The power is transmitted by means of bevel gear. 

THE new harbour at Trieste, opened in December last, has 
occupied sixteen years in its construction. There is a breakwater 
about 1200 yards in length. The works were for the first two years 
under the direction of M. Pontzen, a French engineer, since which 
time Herr Bémches has been entrusted with the supervision. 

A CASE under the Employers’ Liability of some interest has been 
decided. A boy at Aberdeen employed as a labeller in aérated 
water works had one eye destroyed by the bursting of a bottle. He 
sued his employer for £300 damages; but the sheriff found, on the 
evidence, that the bursting of a bottle during labelling ‘was so rare 
that it was not incumbent on the employer to provide special pro- 
tection, and that, therefore, in this case the master could not be 
held to be liable. 


THE report of Mr. Rendell, M.1.C.E., as been made with regard 
to the Milford Docks. He states that £119,000 will suffice to 
accomplish all needed in eighteen months. ‘The result would 
be: Dock space, 15 acres, of which 124 acres will be 3lft. deep, 
and the residue 20ft. deep; quay , 2035ft.; entrance 
basin lock, 680ft., 93ft., with a depth on the entrance sill of 34ft., 
and at the other end of 31ft.; dry or graving dock, 560ft. by 7Oft., 
with depth on sill of 26ft.; entrance jetty, 500ft. in length. 


On Tuesday, the 19th inst., an interesting trial of a large dry-air 
refrigerator was made at the works of Messrs. Siebe, Gorman, and 
Co., Westminster Bridge-road. The machine, which has been con- 
structed on the patent of Mr. T. B. Lightfoot, is one of several now 
being made for the Australian frozen meat trade, and is to be put 
to work on one of the vessels of Messrs. W. Howard Smith and 
Sons, of Melbourne. Its special features are its simplicity and 
noiselessness in working, there being none of the clatter and vibra- 
tion common to many cold-air machines. Besides this it is exceed- 
ingly compact, notwithstanding that long strokes have been pro- 
vided; while the arrangement is such that all parts can be easily 
got at even when the machine is in operation. A number of 
visitors were present at the trial, and everyone expressed satisfac- 
tion at the results obtained. 

A FEW days ago a steam boiler exploded at the office of the Yar- 
mouth Independent newspaper. The office was nearly wrecked, 
and one man much injured. The boiler was on the ground floor, 
and when it exploded, it ripped up the floor above, practically 
wrecking the premi The ident on publication 
morning, but the paper was issued as usual in the course of the 
day. The Yarmouth Independent is not accused of extreme views 
on boiler insurance questions. Independent, however, of the 
extremely independent and high-flown notions of its boiler as to 
means of reaching upper stories, the upper stories of Yarmouth 
readers are likely to hold their own views as to how far “‘ pressureon 
space” is here concerned. The Yarmouth Inde, has not 
made known any intention of publishing articles on the strength of 
steam boilers as proved by experiment. 

THE fourteenth edition of the City of London Directory has just 
been published by Messrs. W. and L. Collingridge, and contains a 
larger number of business names than any preceding volume. The 
changes have been more numerous than for some years, owing to 
the re-building of many offices and warehouses, and the improve- 
ments in King William-street, Eastcheap, and Great Tower-street, 
consequent upon the completion of the Inner Circle Railway. The 
Commercial List contains 41,000 names. The Trades List contains 
40,000 names, under 1914 heads. It contains a complete record 
concerning the Livery companies, their members, fees, charities, 
and property, and has also the list of the names and addresses of the 
masters and wardens, and the liverymen who have votes for the 
City. Public companies are given separately, and any are easily 
found. The Directory is, as usual, well got up and reference to 
all parts made easy. J 

Messrs. Le Granp anp Svrcuirr, of 100, Bunhill-row, 
have recently completed or have in progress several deep 
artesian bored tube wells. At one of the largest mineral water 
manufactories at Berners-street, Oxford-street, they have just 
finished a 6in. tube well, which is carried down to the chalk 
springs, and which are 315ft. below the surface. Another tube 
well, the probable depth of which will be between 200ft. and 300ft., 
is in progress at Messrs. White and Sons’ mineral water works, 
near the Elephant and Castle, Camberwell. On the estate of a 
large brick-making company at Pitsea, in Essex, Messrs. Le Grand 
and Sutcliff are sinking a shaft of 5ft. diameter to a depth of 
100ft., from the bottom of which a tube well will be made for a 
further 2u0ft. or 300ft. At Lichfield a brewery company is having 
a tube well sunk in the new red dst formation, which has 
reached about 150ft. and is still being driven deeper. Messrs. 
Truman, Hanbury, and Buxton have given instructions for an 
additional Sin. tube well to be sunk at their brewery at Burton-on- 
Trent in consequence of the favourable result obtained from two 
similar tube wells which they have had for some years in use, and 
drawing water from the new red marl which underlies the gravel 
deposit of that place. 


THE Bank of England has now been fitted up with the electriclight 
by the Electrical Power Storage Company, the manufacturers of 
the Faure-Sellon-Volckmar accumulator. The installation has 
been fitted up without interfering with the convenience of the staff 
of the bank. It was intended to take the motive-power from the 
existing steam engine and boiler, manufactured by Messrs. Boulton, 
Watt, and Co. over forty years ago, during those hours when the 
power was not otherwise required, but it was subsequently found 
to be more convenient to put down a horizontal portable engine 
and boilers specially to drive the dynamo machine. This is of the 
Victoria constructed by the Anglo-American Brush Elec- 
tric Light Corporation. Its electro-motive force is 120 volts, 
and it is capable of giving a current of 60 ampéres. The dynamo 
charges a battery of 55 Faure-Sellon-Volckmar cells which 
in turn feed 150 incandescent lamps. The lamps are distributed 
throughout what is rather curiously known as the private drawing- 
office, through the till-office and the vaults. ese latter, in 
which are deposited the boxes with the customers’ securities, have 
thirty-two lamps 20-candle power, and the officials remarked even 
upon the first day’s employment of the light, the ‘wre of 
the atmosphere as compared with the gas lighting. The instal- 
lation is fitted throughout with the Anderson patent magnetic 
safety cut-out, which is regulated so as to break the circuit auto- 
matically when a certain fixed current is exceeded. High tension 
Swan lamps are at present employed. The fittings have been 
manufactured specially by the Electrical Power Storage Com- 
pany, and are attached to each gas standard in such a manner 
as to permit the use of either electricity or gas, or both, at any 
moment without the one interfering with the other. The whole of 
the installation has been carried out under the personal supervision 
of Mr. F. Thornton, the works’ manager of the company, and has 
met with unanimous approval, - 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


RIS.—Madame Borveav, Rue de la Banque. ~ 
PeRLIN.—ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers, 

LEIPSIC.—-A. TwietMEYER, Bookseller. 
NEW = Wittmer and Rocers News Company, 
1, 


n-street. 


TO OORRESPONDENTS. 


with these instructions. 
*.* We cannot undertake to return drawings or manuscripts ; we 
+," All letters intended for insertion in THE romans, or con- 


of the writer, not necessarily for publication, but as a proof of 
faith. No notice whatever will be taken of anonymous 
communications. we 

Sroxer.—If you will let us have a description in confidence of your inven- 
tion, we shall be in a position to advise you. 

ProcRess.—You can get a copy of the Act for a few pence from Messrs. P. 8, 
King, King-street, Westminster. We may add that the Act is practically 

ibitive. 

w'S H— The sentence should read; ‘‘ Not one of whom stated it was the 
custom, &e.” If you will apply to Messrs. Hedley and Son, valuers, 
Sunderland, they will no doubt tell you how to get a report of the appeal in 
Mr. Laing’s case. 


IRON FOR CHILL CASTINGS, 
(To the Editor of The Engineer.) 


Srm,—Will some of your readers kindly give me the best brands of iron 
as our noted makers make them —to 
give them a good chill? M. 


LOCOMOTIVE PERFORMANCE. 
(To the Béditor of the Engineer.) 
ma,—Can any reader give me the greatest mil known of an 
E ts one year, two, three, po 
secutive years; an estimate of the average tons hauled and the av: 
apeed mile; also the road it was done on? ; 
Shetbeld, February 15th. 


SPRING MAKING MACHINES, 

(To the Editor of The Engineer.) 
S1r,—-Can any reader inform me where I can obtain a machine for 
making Mey ng diameter and of 20 B.W.G. wire? I want the 
long, or longer, and the end of the spring as it is thrown from 
machige be quite free. any fellow-reader suggest a 
machine that I could make; also the best manufacturers of light steel 


ire? IRAL, 
Salford, Febyuary 15th. 


THE “ WORK TESTER,” AND THE MANCHESTER PLATEWAY. 
(To the Bditor of The Engineer.) 

Sir,—Some few weeks since I saw in one of the scientific papers, but 
in which one I it ber, an t of an instrument or 
tus called ‘* Work Tester.” It was a contrivance for recording 

the actual work done by a steam engine; it was not an e! counter 
merely, but an tt which took note, so to k, of the resistance 
engine met with at every stroke. I have and low for 
the paragray wi » by the way, was illustrated, but I cannot find any 
trace of it. Can any of ee a} — readers help me with a reference 


= ‘tat haps be willing 
me you may perhaps 
h your correspondence columns, 


£1 98. Od. 


until further notice, be 
received at thé rates given below :— Foreign paying in advance 
ished rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be mied by letter of 
the ublisher, Thick Paper Copies may be ¥f vreferred, at 


order, — Australia, 


Canada, Cape of 
Egypt, France, Germany, Gibraltar, Italy, Malta, Na’ 
nee we New South Wales, New Zealand. 


in — Austria, Buenos Ayres and Algeria, 
20, m, Java, an 
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ADVERTISEMENTS. 
*,* The charge for Ad of four lines and under is three shillings ; 
for every two lines one shilling and sixpence; odd lines are 
eharged one shilling. The line averages seven words. When an advertise- 


are to be addressed to the Publisher, Mr. George Leopald Riche ; all 
lettera to be addressed to the Editor of Tue Enarveer, 168, Strand. 
MEETINGS NEXT WHEE. 
Tas Institution or Enorveers.—Tuesday, Feb. 26th, at 8 p-m.: 
m . Pay to be read with a view to discussion, “‘ Hy- 
ion,” by Mr. W. Barnaby, Assoc. M. Inst. C.E. 
Feb. 28th, the following papers will be read :—-"" On So Prejudicial 
:—On Some 
Action in’ Machings,” by Mr B.W M, Morde , Associate, “On 
~ ane Induction in Alternate Current »” by Professor 
rbes, F.R.8, 
Society or Arts.—Monday, Feb. 25th, at 8 p.m.: Cantor Lectures. 
“ Building of London Houses,” by Mr. Robert W. Edis, F.8.A.. Lecture II. 
, and ventilation. Tuesday, Feb, 26th, at 
m.: Foreign Section. ‘‘ Reflections on ese History, 
th Reference to the Present Situation of Affairs,” by Mr. Demotrive & 
B . Wednesday, Feb. 27th, at 8 p.m.: Twelfth meeting. 
Internal Corrosion and Scule in Steam Boilers,” — G. Swinburne 
E. A. Cowper, M. Inst. C.E., will preside. Thursday, Feb. 28th, 
at 8p.m.; Ap = Physics in 
ic Machinery,” Professor Silvanus P. Thompson. Mr. 
. H. Preece, F.R.S., will preside. 
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ELECTRIC LIGHTING, 
By degrees the various speculative companies which did 
80 much to injure the reputation of electricity as an illu- 
minant are dying out; and it seems that we are within a 


two or three years 
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measurable distance of the time when electric lighting will 
be placed on a proper commercial basis. The truth is, that 
ago, electricians had little or nothing to 

offer the world, although they believed themselves to be 
of a great deal. ey lacked knowledge of all 

inds, save that acquired in the laboratory or the class- 
room. Concerning the cost of lighting they had no expe- 
rience whatever. Of the conditions to be fulfilled in order 


‘that the public —_ be satisfied they had only a vague 
t 


conception; while the art of electric lighting was in such 
a condition that even at the Crystal Palace failures of all 
kinds constantly took place, notwithstanding a lavish 
outlay by exhibitors. N rush was made by dozens of 
competitors, all desirous to light not only theatres and 
shops, but the entire metropolis. Notions the most crude 
were backed up by estimates too wild to deserve serious 
attention for a moment. Incompetence reigned every- 
where, _ Honest men did not know but thought they did. 
Dishonest men cared nothing whether they were ignorant 
or not so long as the public held them to be ed The 
8 tor and the financier saw in such a combination 
their opportunity. The measure of success attained, such 
as it was, gave the world the most beautiful artificial light 
ever seen—a light, too, which was full of an infinity of 
glorious promise. Nothing that could be urged against 
the light had much chance of a hearing, because no one 
could prove his case. Those who advocated the new light 
and those opposed to it were alike ignorant. The Stock 
Exchange and the City saw their way toa glorious harvest. 
Even tender consciences tried to make money. Who could 
tell that a company would not succeed? And so specula- 
tion few people made money, a t many 
lost it; and at the present moment it is probable that we 
are not much nearer the general adoption of electric lighting 
than we were two years ago. 

The intrinsic worth, however, of electricity as an illumi- 
nant renders its ultimate success a matter of certainty. 
The only point open to question is the meaning to be 
attached with propriety to the word success. Our con- 
viction is that electric lighting will extend, not rapidly but 
steadily, and that individuals first and then companies will 
undertake the work of lighting houses, districts, and towns. 
There are only two things n now. First, trust- 
worthiness in the light; and secondly, moderation in its 
cost. By trustworthiness we mean a certainty that the 
light will not go out. Experience acquired on this point 
so far is not satisfactory. Unless where storage batteries 
are used, or the installation is such that machinery exists 
not only in duplicate but in = darkness takes the 
eee of light now and then. typical case was supplied 

t year in the Holborn district. e installation of the 
Edison Company is in duplicate, but the engine of one set 
broke down and the dynamo of the other set. Of course 
there was no long delay, but a short period of darkness is 
nearly as bad as a longone. Thus, if a hotel or a church be 
plunged in total darkness for even a minute or two the 
circumstance is likely to prove disastrous to the reputation 
of the light. Such things must be avoided, and we think 
it may be taken as certain that these events cannot be pre- 
vented without the use of storage batteries. The extrava- 
gant notions entertained at one time concerning the effi- 
ciency of these batteries, and the itude of the se 
they were to play in the world’s economy, have long 
since succum to the logic of facts. But none the 
less is it clear that the storage battery is capable of 
doing a great deal of excellent service. It is one 
thing to suppose that a storage battery will never wear 
out and that it will return 98 per cent. of all the 
work done in charging it; that 2-horse power for a couple 
of hours can be carried in a box under one’s arm, and so 
on ; it is quite another to know that by the use of half a 
ton or so of porous lead plates the electric lighting of a large 
building may be rendered proof against disaster. It is 
something to know that this can be done—as, for ex- 
ample, at Eberle’s Hotel in Westminster. In this hg 
confidence may be placed in the incandescent lamps wit 
which our rooms are lighted. Surely this is a 
advance. Safety such as this is worth paying a little for. 

But it must not be forgotten that storage batteries are 
an item of expense, and unless the cost of electric lightin, 
can be reduced, its use must remain comparatively limited. 
The conditions of cost are tolerably Can weduterd, It 
is not in the engines, or the dynamos, or the lamps, that a 
great saving can be effected, although there is room for im- 
provement here. In the conductors lies the principal item of 
cost, and the expense is incurred rotso much in the purchase 
of the wire, as of the insulating material with which the wire 
is covered. Prof. Forbes knows what he is about in deali 
with electricity, and he recently stated that the cost o 
conductors for the supply of 100,000 incandescent lamp: 
if electricity was capplied from a single source, would 
£224,000 per mile. A solid bar of copper 20in. square 
would be needed; if the bar were of less section, then it 
would become overheated. His reasoning is too close and 
careful to permit us to doubt the general accuracy of this 


statement ; but it contains nothing really alarming, though 
it leads to much which is very su ive. In the first place, 
large numbers of lamps must not be worked from one central 


station. But this is not all. The need foran enormous con- 
ductor ceases as soon aswe take it out of the ground and hang 
itupintheair. Let the conductor have ample opportunities 
of being cooled by radiation and the blowing of the wind 
upon it, and we at once have our leads brought 
dimensions. But this obviously means 
overhead wires. We do not know what is the precise 
limit to the number of the wires that the houses in a city can 
support, but it is hardly a of h to say that in 
parts of the City now the sky is darkened by overhead 
wires. If we turn to the streets it will be found that there 
is scarcely g left for another wire. Whether the lines 
shall be overhead or underfoot, who can say? We can say, 
however, that to enable electricity to compete with gas 
they — to be overhead. 

Mr. Killingworth Hedges read a paper before the Insti- 
tute of British Architects, on rr haat w , the 18th inst., on 
“Precautions to be Adopted on Introducing the Electric 
Light into Houses,” We give in another place an abstract 


of Mr. Hedges’ sensibleZpaper. We would call particular 
attention here to one. portion. of it/namely, that deali 
with fire risks. In order that these may be avoided, it is 
essential that none but skilled hands should be ba re 
in “wiring” a building. In one district in the United 
States are sixty-one mills, all lighted by electricity. No 
fewer than fifteen fires have taken place in these mills, all 
due to the overheating of-circuit- wires, -Jn almost all 
cases this was due to want of skill and catttion on the part 
of those who wired the mills. Mr. Hedges insists on the 
necessity of employing only competent men to carry out 
electric lighting. ere is, however, no small danger just 
now that competition will set in ly, and with the 
usual result, namely, that contracts will be lét to the lowest 
tender. If this practice obtains, the results will be as bad 
as possible. That class of work known as “cheap and 
nasty” cannot be attempted with impunity in the 
case of the electric light. We e with Mr. 
or that the best guarantee of safety is the 
employment of experienced men in the work of instal- 
lation. In such hands it is far less dangerous than gas. 
But we would supplement Mr. Hedges’ remarks by asking, 
How are measures to be taken to ensure the work being 
always safely done? What have insurance companies to 
say on this point ? 


WHAT IS FRICTION? 


Ir is now just a century since Coulomb first investigated 
the laws of friction, and a century since Morin made 
at Paris the series of experiments which has rendered his 
name immortal; and yet it would hardly be too much to 
say that it is only at the present moment that we are 
beginning to arrive at a clear conception of what we mean 
by so familiar a term. In saying this we by no means 
wish to insinuate the slightest disparagement of the 
illustrious physicists we have named. The fault lies not 
with them bist with us. They had no desire—in the case 
of Gen. Morin, at least, we have his own authority for 
saying so—to im their investigations on mankind as 
the last word of science, as absolutely and everywhere 
true, beyond as well within the limits within which they 
were tried. They claimed to have laid the foundations and 
to have laid them aright, but they looked ‘for other work- 
men to come forward and complete the edifice. Until very 
recently, however, such workmen have been less than few, 
their contributions more than scanty, To the past 
generation of engineers, immersed in the practical 
details of construction, and in the thousand-and-one 
cases of commercial manufacture it was much easicr 
to take Morin’s results as they stood, and work by them, 
than to investigate the question any further for themselves. 
The same spirit of indifference has crept into our text- 
books ; which quote Morin’s results—with or without the 
courtesy of mentioning his name—as if they were no less 
rigidly true and general than the theory ‘of gravitation 
itself. Yet it required the labours of a whole generation 
of astronomers to place Newton’s theory beyond the reach 
of cavil; while the uestion of its ible limitation 
remains in dispute to the present day. In the sharpest con- 
trast to this keen activity on the part of the votaries of 
science, the question of friction, whose sma importance 
it is scarcely possible to overrate, has allowed te sink 
back, after the light flashed on it by the experiments we 
have referred to, into a hazy twilight, from which it is 
only just beginning to emerge. Po 

To illustrate the present state of the case, let us begin with 
the treatment of friction, as it will be found in any stan- 
dard book on “ Applied Mechanics.” First, we s pro- 
bably find a distinction drawn between statical friction, 
where the two surfaces are initially at rest, and dynamical 
friction, where they are already in motion. There we 
shall find a statement of what are called the “Laws of 
Friction” in something like the following terms :—(1) 
Friction, whether statical or dynamical, varies directly as 
the force which presses the two surfaces together ; (2) 
this force remaining the same, it is independent of the 
area in contact ; (3) under the same conditions the vaiue 
of dynamical friction is much less than that of statical 
friction, but it is constant at all velocitise. To the state- 
ment of these laws may be added, in more elaborate and 
theoretical treatises—such as Moseley’s “ Engineering and 
Architecture”—a few words as to the limiting cases in 
which the laws cease to be exact, as, for instance, where 
the pressure approaches that of abrasion ; and also of the 
state of things which prevails when the surfaces are fully 
lubricated with oil or , in which case Morin con- 
cludes that the friction, whatever the nature of the sur- 
faces, approaches to a constant value at between 7 and 8 
per cent. of the pressure. Then will follow tables, taken 
almost exclusively from‘ Morin’s results: (@) for plane 
surfaces at rest, sometimes dry, sometimes wet, 
sometimes lubricated; (b) for plane surfaces in 
motion, under similarly varied conditions; (c) for 
gudgeons or axles revolving upon their’ i and 
more or less lubricated with ingredients of various descrip- 
tions. In collections of formulsz and rules; such as those 
of Molesworth and Rankine, these tables in an abridged 
form will be found to be the whole that is offered upon 
the subj So deeply rooted is this “orthodox” doc- 
trine, that we are acquainted with but one work on 
mechanics in which it is even hinted that the third law, 
as to dynamical friction, is by no means universally true ; 
or that the friction of dry and lubricated surfaces are not 
phenomena of the same c Yet scepticism on 
these points has long existed, but it is only within the 
last few years that it broken out into open rebellion. 
We are now able to assert positively two facts of which the 
compilers of our text-books have not had the slightest 
glimmering. The first is that what is called friction in 
the case of dry surfaces, and what is called friction in the 
case of fully lubricated surfaces, are not analogous pheno- 
mena, but totally different in every rg ee observing 
different and even contrary laws, and having nothi 


whatever, but an unfortunately chosen name, to bin 
them together. The second is that dynamical friction is 
constant for similar surfaces only within comparative, 
narrow limits of velocity ; and that beyond those limits it 


¢ 
4 
*.* Jn order to avoid trouble and confusion, we find it necessary to 
se correspondents that letters of inguiry addressed to the —~ 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to hmectf, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply ‘ 
| 
4 
also like to ask whether the : Plateway scheme is sti! 
motion, and where or how I 
: the promoters? It has occ 
to help me as to these inquiries 
London, February 19th. M. 
SUBSCRIPTIONS. 
Tae Exormeer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double numbere) ..  .. 
Yearly (including two double numbers) ..  .. 
i If credit oceur, an extra charge of two shillings and sixpence per annum will 
4 be made. Tuer ENGINEER is registered for transmission abroad, ¢ 
Cloth cases for binding Tux Exorneer Volume, price 2s. 6d. each, 
A 
wncreased 
Remittance by Post-office itish 
est it o Tica, West Indies, Cyprus, £1 lés. China, Japan, 
India, £2 0s. 6d. 
y ment measures an inch or more the charge is ten shillings per inch. All 
# sungle advertisements from the country must be accompanied by a Post-office $ 
F orer in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. | 
All except weekly advertisements are taken subject to this condition, ‘ 
Advertisements cannot be inserted unless Delivered before Six | 
o'clock on Thursday each Week. 
7 Letters relating to Advertisements and the Publishing Department of the \ 
| 
| 
| 
| 
| 
~ 
j 


4 


150 


THE ENGINEER 


Fes, 22, 1884, 


either increases or diminishes, as the speed varies, in a 
very unmistakeable manner. It is evident that these two 
facts completely overthrow the sweet simplicity of the 
laws and tables of friction as they appear in our existing 
manuals. 

It is worth while to dwell for a moment on the steps by 
which this change in our view of the question has been 
brought about. Aslong ago as1852 the experimentsmade by 
Poirée and Bochet on shoe brakes and on the wheels of 
railway vehicles sliding on rails showed that the coefficient 
of friction diminished very much as the velocity increased. 
Between the limits of 900ft. and 3600ft. per minute the 
coefficient of friction in the case of wheels sliding on rails 
diminished from ‘2 to ‘13. It is obvious that this is 
altogether contrary to the so-called law of dynamical friction, 
but it does not seem to have really awakened the sense of 
engineers to the question. There is nothing further 
chronicled until 1877, when Professor Kimball presented to 
the Royal Society a paper on the relations between friction 
and velocity. At ordinary speeds he found that the friction 
between pieces of pine wood diminished rapidly as the 
speed increased. Again, with a wrought iron shaft lin. 
diameter, running in a cast iron bearing and well oiled, an 
increase of velocity from 6ft. to 100ft. per minute caused 
the coefficient of friction to fall as low as three-tenths of 
its first value. The same result was found with lower 
pressures, the pressure having in the first case been 
77 1b. per square inch. About the same time Professor 

H. Thurston was carrying out in America a number 
of experiments intended to test, under varying con- 
ditions of speed, temperature, pressure, Kc., the friction 
of well lubricated journ These were subsequently 

ublished in his well-known book, “Friction and 

wbrication.” As to velocity, his conclusion was that 
the coefficient of friction at first decreased with increase 
of velocity, but after a certain point increased, and that 
the point of change is different at different pressures and 
temperatures. On the whole he considers that, with well 
lubricated bearings, the friction increases with the velocity 
at all speeds exceeding 100ft. per minute, and that the rate 
of increase is approximately as the fifth root of the speed. 
Almost contemporaneously with these researches of Prof, 
Thurston, another American, Mr. George Westinghouse, 
was carrying out, in conjunction with Captain Douglas 
Galton, the a eager series of experiments on the brake 
question which have since become classical under the name 
of the “ Galton-Westinghouse Experiments.” These threw 
much light upon the question of friction as between metals 
—generally cast iron and steel—which were rubbing over 
each other without lubrication, and at very high speeds. 
In every case they showed a remarkable diminution of 
friction as the speed increased. This result held through- 
out the whole range of the experiments, in which the speed 
varied from 400ft.to5300ft. perminute. Itshould beobserved, 
however, that, owing to the nature of the instruments used, 
the observations only lasted half a minute, and it was found 
that during that time the coefficient of friction continued 
todiminish. The ultimate valuesassumed by it under different 
circumstances cannot, therefore, be exactly known ; but 
from the appearance of the curves, obtained by plotting 
the results, it is clear that the values for high speeds 
would still be much smaller than for low speeds. Pro- 
fessor Kennedy has deduced from the same experiments 
the result that the coefficient of friction was sensibly less 
at high than at low pressures, and that between the wheels 
and the rails—where the pressure was, no doubt, far 
greater than that on the brake blocks—the friction was 
not more than one-third of the amount found for the latter. 
This experiment is in accordance with Professor Thurston’s 
results as to pressure, with ordinary velocities and loads ; 
but the latter found that after a certain point a change 
took place, and further increase of pressure occasioned an 
increase in the friction. These results varied greatly under 
various circumstances, and they applied to lubricated jour- 
nals, which, as we have seen, are really in altogether 
different circumstances from those of dry friction, as illus- 
trated by the behaviour of brake blocks. 

Such was the state of the case when the Institution of 
Mechanical Engineers took up the question. Their pro- 
gress in determining it has certainly been of the slowest ; 
but they have lately issued a report which consolidates and 
advances our knowledge of the question in a remarkable 
degree. The experiments, which were conducted with 
great care by Mr. Beauchamp Tower, were first directed to 
ascertain the friction of journals under the best possible 
circumstance of lubrication; in other words, with a 
journal running in what may described as an oil 

th. By this it is not meant that the journal was 
absolutely buried in oil, but simply that its lower 
surface was always in contact with fresh oil, the upper 
surface being that on which the pressure rested. The 
results of these first experiments were very remark- 
able. In the first place, it was found that the absolute 
friction, that is the actual tangential force per square inch 
of bearing required to resist the tendency of the brass to 
go round with the journal, was much smaller than had 
ever been suggested before, falling in many cases as low as 
sass of the pressure existing on the same area; secondly, 
it was found that this friction was nearly constant under 
all loads within ordinary working limits, and certainly it 
did not increase in direct proportion to the load, as writers 
on friction have always assumed. It only began to vary 
considerably when the pressure became excessive, and then 
the friction rose very rapidly and the bearing heated and 
seized. From this result it was naturally deduced that 
the friction of bearings in such circumstances is rather 
liquid than solid friction. The theory of liquid friction is 
that it is independent of the pressure per unit of surface; 
is directly a dependent upon the extent of surface, and 
increases as the square of the velocity. In the case of 
these oil-bath experiments the friction, as we have seen, is 
nearly independent of the pressure, and it was also found 
to increase with the velocity, at least with speeds 
beyond 150ft. per second. The question of its variation 
according to the surface in contact was not gone into. 
As regards other results, it appears that an increase in 
temperature caused a very marked diminution in the 


friction. For instance, with lard oil, the coefficient with’ 
the temperature at 120deg. Fah. was only one-third of 
what it was at 60deg. Fah. This is in accordance with! 
a results, but shows remarkably the advantage) 

erived from keeping bearings warm. Again, it was dis- 
covered, though by accident, that the pressure existing in’ 
the film of oil at the top of the bearing, where the external 
pressure was highest, was very large; indeed, so great’ 
as to force the oil up through a small hole against a pres-: 
sure of at least 200 lb. per square inch, this pressure being: 
more than double the mean load on the horizontal sections 
of the journal. 

Subsequent experiments with ordinary methods of 
lubrication were by no means so satisfactory. The 
methods for introducing the lubricant, which are found 
to answer in the case of railway vehicles, were found to 
fail altogether with this experimental journal. The cause 
is attributed, and no doubt rightly, to the absence of any 
shock or vibration in this case, such as goes on continually 
with a railway vehicle in motion. Fair results were, how- 
ever, obtained by using an oily pad, pressed lightly against 
the under-surface of the journal. Although the supply of: 
oil was so small that the journal scarcely felt greasy, yet. 
the bearing carried about 500 lb. per square inch; but in. 
this case the results approximated much more closely to 
the laws of solid friction. The coefticient was approxi- 
mately constant at about 1 per cent. of the load, and no 
very definite variations of friction with the speed could be 
observed. The lubricating of the journal by means of 
side grooves fed from a on. Te lubricator was also success- 
ful, and gave somewhat the same results, as far as the 
constancy of the moment of friction is concerned, with 
those obtained by the oil bath ; but the absolute amount 
of the friction was about four times as great. Now it will 
be observed that these results are practically coincident 
with those of Professor Thurston, and may be taken to 
establish the first of. the two facts with which we started, 
viz., that the friction of thoroughly lubricated journals is 
a totally different phenomenon from what is commonly 
known as friction between dry surfaces. A complete 
reformation in the treatment of the subject by text-books, 
and in the tables supplied therein, becomes an imperative 
necessity. 

It will be observed that none of the investigators we 
have mentioned commit themselves to any theory as to 
the real nature of friction, whether solid or liquid ; they 
are content to record facts, and leave others to frame 
hypotheses from them. It is, however, a well-known rule 
in the history of science, that the most fruitful progress in 
any department is made under the influence of some 
definite hypotheses, which it is the object of experimenters 
to confirm or disprove. Any physicists, therefore, who 
would put forward a good working hypothesis on the 
question of friction, or rather on the two questions of solid 
and liquid friction, would probably deserve well of the 
engineering profession and the world at large. There are 
plenty of problems, besides those we have indicated, which 
such a theory should embrace. For instance, we know of 
a case some years ago where steel tubes were manufactured 
by pulling an annular ingot of steel, in the cold state, 
through an opening in a plate, much after the fashion of 
wire-drawing on a large scale. In this process the finished 
tubes as they came out were “apes perfectly cool, a 
result which probably few would have expected ; on the 
other hand, one would occasionally appear which was 
sensibly warm, if not hot. But the cause of this was well 
known by the workmen engaged in the manufacture ; it 
could always be traced to the presence of a minute piece 
of grit or other substance which had got into the hole, and 
had drawn a fine scratch upon the surface of the steel as it 
passed through. This is surely a remarkable fact. We 
do not at all say that it is impossible or even difficult of 
explanation, but we may at least commend it to the 
attention of our readers; and it would not be hard to 
mention many others of the same kind. To attempt an 
answer to these problems would lead us far beyond our 
present limits, but taken in conjunction with the experi- 
ments here described, they may at least —_ us in 
putting forward the question placed at the head of this 
article, viz., What is friction ? 


BOILER INSURANCE. 

Ir boilers continue to explode it is not for lack of 
facilities for competent inspection. In return for very 
moderate payments any and every steam user can have his 
boilers carefully examined by competent men who will tell 
him whether they are or are not safe, and if not safe how 
they can be made so. The reports sent in by inspectors to 
the engineers-in-chief of boiler inspection and assurance 
companies are, as a rule, perfect models of what such 
papers ought to be. They leave practically nothing to be 
desired. It is a question, however, whether action is 
always taken upon them, and we pro here to consider 
an aspect of boiler insurance which does not receive quite 
as much attention as it deserves. 

It is very much to be desired that boiler insurance com- 
panies should be perfectly independent. If they are not, 
then their policy cannot fail to be warped and strained. 
There is much reason, however, to fear that nothing like 
absolute independence is by any of the numerous 
companies whose officers now pronounce on the condition 
of boilers; and this fact may go far to limit the usefulness 
of the system. When boiler insurance and inspection were 
first started many years ago under Fairbairn’s auspices, 
there was no competition; but for a considerable period 
competition has been severely felt by the boiler insurance 
companies which now exist in considerable numbers. These 
companies, i of confining their operations to given 
districts, poach on each other's preserves; and when two 
companies compete for a given boiler or boulers, risks are fre- 
quently taken which neither company would dream of 
accepting were it not for the other. In such an article as 
this it is obviously impossible for us to give the names of 
particular companies; and we may add that what we have 
to say applies to all boiler insurance, assurance, and inspec- 
tion companies alike. We single out none. What is true 
of one is, so far as we can ascertain, true of all. This 


point being, as we hope, made quite clear, we may go on to 
say that boilers which are really unfit for service dye 
insured ; and that factors of safety of as little as one 
and a-half to one are accepted as sufficient. We do 
not say that this is an invariable practice. It often 
happens nevertheless, and it happens in this way :—A pro. 

1 for insurance is made. to a given company. The 
Inspector comes down, examines, and sends in an adverge 
report. The reply of the boiler owner is that he is sorry 
to find that the boiler cannot be insured by the company 
in question ; that, however, he has no doubt it can He 
insured by another company, which he names. Then the 
first report is reconsidered; certain patches are perhaps put 
on the boiler here and there, the safety valve load ig 
reduced a pound or two, and the boiler is accepted for a 
year, Anything, in fact, is done rather than let the rival 
company in. It must be a very bad boiler indeed that 
cannot at this moment be insured somewhere. It must 
not be forgotten that this system is entirely opposed to the 
wish of the engineers and inspectors of the companies, 
They have really no choice in the matter. Apparently 
free agents, they are virtually bound to do that which will 
please the directors and bring in business, 

It may be said that boiler insurance cannot be so bad 
a thing as we would make out, because so few insured 
boilers explode. Now it so happens that we are not trying 
to make out that boiler insurance is bad—on the contrary, 
we believe it to be very good ; but we cannot approve of 
the abuses of the system which are undoubtedly creeping 
in. It is above all things desirable that we should 
be able to place perfect confidence in the safety of 
an insured boiler, not because it is insured, but 
because it is properly inspected. If, however, risks are 
run-in order to secure business, confidence in the efficiency 
of the whole system will be shaken, and in the end the com- 
panies will be ruined. We have no hesitation in saying that 
there are dozens of boilers insured now which ought not to 
be insured. It may be urged that this is purely an affair of 
the insurance companies, and that the losses by any explo- 
sions that take place will fall on them; but this is a very 
inadequate statement of the facts. The influence of a 
steam boiler is by no means limited; an explosion may do 
a vast amount of mischief which no insurance company can 
repay. With insurance standing alone, we have, of course, 
nothing to do; but insurance does not stand alone. It means 
much more than the promise to pay a certain sum if a 
boiler explodes. It is tantamount to a guarantee that a 
boiler will not explode, and it is, in a sense, a deed of 
indemnity for the boiler-owner. It is quite well under- 
stood that when a steam user has insured his boilers with 
a respectable company he is clear of responsibility. No 
jury could be empannelled which would convict of man- 
slaughter, or even reprimand, a manufacturer whose 
insured boiler exploded. The responsibility would all be 
thrown on the shoulders of the company. Now, the 
insurance companies owe a duty to the public, which 
is that the guarantee which they supply shall be reall 
trustworthy. So long as the companies practise 
insurance without inspection they might do as they pleased, 
and adopt any policy, however suicidal, without protest 
from us. But inspection being combined with insurance, 
the whole aspect of affairs is altered; and nothing more 
objectionable can well be conceived than the system of 
granting guarantees concerning really unsafe, because un- 
sound, boilers. We have “esa of cases in which inspectors 
were told not to inspect properly, that is rigorously, lest a 
given battery of boilers could not be accepted. Such an 
event is we have no doubt purely exceptional; but it is not 
exceptional that boilers in very bad condition indeed are 
assumed to be safe for a year. Indeed, some companies 
appear to use this year-to-year insurance as a cloak to cover 
a multitude of sins. They will by no means take a given 
boiler for an indefinite period, but they will take one for a 
year rather then let a nval company have it. 

It is a noteworthy fact that none of the companies have 
ever put forward any statistics to prove that the practice 
of insurance has decreased the number of boiler explosions. 
There are not wanting, indeed, persons who say that the 
system never yet prevented an explosion. We need not 
say that from this statement we entirely dissent. Among 
the other subjects over which boiler companies quarrel is the 
propriety of insuring a boiler at all. Into such adispute we 
cannot enter, nor has this article anything to do with such 
questions. It is intended to maintain that boiler insurance 
companies should come to some understanding either among 
themselves or otherwise, that they will not by accepting 
insurances on defective boilers, give substantial guarantees 
of safety when they ought not to be given. In this matter 
honesty is above all things necessary; and if boiler com- 
panies sacrifice it in the pursuit of business, they will have 
cause to repent it sooner or later. Need we add that the 
steam user who insists on working his boilers after he 
has been warned that they are unsafe, can by no means 
shift his responsibility on to the shoulders of a weak-kneed 
insurance wenn ge At least, right thinking men will hold 
that he cannot. e majority of steam users are, we ma 
add, far too exacting and expect far too much for their 
money. It is difficult under the circumstances for com- 

ies to be as independent as it is imperative that they 
should be. Indeed, the sums now paid for insurance are 
so small that they can scarcely pay for adequate inspection, 
to say nothing of risks, 


‘CANALS AND RAILWAYS. 


‘In our impression for the 25th of January we referred at 
length to some of the points which are occupying the attention 
of those to whom transport at low rates is a matter of import- 
ance, and gave some reasons for looking upon canals as @ means 
of cheap transport of heavy goods. Among many railway engi- 
neers, canals in this country are looked upon as played out, One 
of the chief reasons for this opinion is based upon the statistics 
of canal navigation as at present carried on. These statistics are 
appealed to as showing that even in districts served by canals, 
such as the Aire and Calder, the competing railway gets its 
price and plenty of freight, even of goods specially suited for canal 
transport, such as timber, although the canal is not in the hands 
of the railway company. It is also noted that the price thus 
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obtained for this freight by the railway company is as great as 
that charged by the railway company where it has not to com- 

te with any canal, Two leading explanations of this are 
given, One is that canal-carried material often has to be loaded 
and unloaded four times instead of twice, because the canal does 
not run into the receiving places of the goods or into the places 
of destination, Canals cannot or are not run into works and 
other places as are railway sidings and branches, Hence low 
freight on @ canal is rendered of no avail because of the 
cost of frequently breaking bulk. Another explanation 
ig that the time occupied in canal transport places the 
traffic in the hands of the railway companies, Not simply 
because rapid transport is generally to the advantage of freighters, 
but because merchants. in some commodities are enabled to do 
with a smaller stock than would be necessary if these commodi- 
ties were canal borne. For instance, a coal merchant can tele- 
graph toa colliery for a few truck loads of coal of a particular 
kind, and get it sent on by one of the next coal trains ; but in 
many cases if this coal had to be sent by canal he would, if the 
demand for the coal were occasional, have to keep a stock of it. 
This objection does not, of course, obtain with materials for 
which there is a continual sale, These objections, it will be 
seen, may both be met by the advocates of canals. In the first 
case, canals in the hands of private companies may, in — 
of those districts where low rates are really essential, 
construct branch canals, which would save very much of the 
breaking of bulk. Moreover, the loading and unloading of 
barges would soon become a mere mechanical operation once the 
demand for machinery for the pu really arose. In the 
second case, the question of time, there is no doubt that much 
remains to be done to improve the speed on canals ; but whether 
the custom of merchant traders makes it often necessary that 
minerals, timber, &c., should be wanted in a hurry as a 
means of reducing the necessary stock keeping, we cannot say ; 
but it clearly becomes a subject for the merchant to decide 
whether he can best afford to keep a larger stock and pay low 
rates, or pay high rates and keep no stock. The subject is one 
which may be very usefully discussed, considering the amount 
of attention which is being paid to the high rates charged by 
railway companies. None of these objections, it will be observed, 
obtain with canals from sea to sea, such as that which is required 
between the Bristol and English Channel, or such other ship canals 
as would enable ships to pass farther inland towards the great dis- 
tributing centres than they can at present get by the chief river 
estuaries. As showing the interest which attaches to the question, 
it may be noted that the South Staffordshire Railway and Canal 
Freighters’ Association has now been formally established, and 
Wolverhampton has been selected as its home. Mr. Alfred 
Hickman, who is the head of the largest pig ironmaking firm in 
South Staffordshire, has been appointed chairman, with a com- 
mittee consisting of influential manufacturers and merchants, 
and upon which Mr. Richard Tangye, of the Soho Works, 
has consented to serve. A guarantee fund of £1300 has 
already been subscribed in case the subscriptions are insufficient 
for Parliamentary, legal, and other purposes. 


CLIMBING TRICYCLES. 


Many visitors to the Stanley Exhibition of bicycles and tri- 
cycles recently held at the Floral Hall, Covent-garden, must 
have been very much struck with the multiplicity of forms and 
devices there shown, and many will doubtless have been sorely 
puzzled in their minds as to the special advantages possessed by 
each different type. Certainly there appeared to be enough 
variation to perplex anyone not thoroughly acquainted with the 
practical working of cycles on the road; and the ordinary out- 
sider wishing for information must have been fairly bewildered. 
The cycle trade is one which has been developed with great 
rapidity within the last ten years, and like all new industries, 
has called forth a considerable amount of ingenuity and skill on 
the part of those engaged in it. We cannot help thinking, 
however, that much of this ingenuity has been misplaced, and 
that instead of striving after new forms involving considerable 
complication and weight, it would have been better and more 
profitable if manufacturers had moderated their aspirations and 
aimed at greater simplicity of design ; for it must be remembered 
that cyclists are, as a rule, without the slightest mechanical 
knowledge, while the machines themselves are subject to very 
hard usage, and considerable wear and tear in travelling over the 
ordinary roads in this country. We refer, of course, more 
especially to tricycles, which in one form or another are fast 

ing the place of bicycles, and which promise to assume an 


important position in everyday locomotion. Hitherto one of the | ha’ 


chief objections to the use of the tricycle has been the great 
difficulty experienced in climbing hills, a very slight ascent being 
sufficient to tax the powers of the rider to such an extent as to 
induce, if not sie hes, in most instances to dismount and 
wheel his machine along by hand until more favourable ground 
is reached. To obviate this inconvenience many makers have 
introduced some arrangement of gearing, speeds of two powers 
giving the necessary variation for travelling up hill and on the 
level. We noticed, however, one machine at the exhibition 
which seemed to give all that could be desired without any 
gearing or chains at all. This was a direct-action tricycle shown 
by the National Cycle Company, of Coventry, in which the 
pressure from the foot is made to bear directly upon the main 
axle, and so transmitted without loss to the driving wheels on 
each side, the position of the rider being arranged so that just 
sufficient load is allowed to fall on the back wheel as to obtain 
certainty in steerage. The weight of this machine is much less 
than when gearing is used, and the friction is also considerably 
reduced, trials with the dynamometer having shown that on a level 
smooth road, a pull of 1 lb. readily moved it, while with a rider in 
the seat 4 Ib, was sufficient. On this tricycle any ordinary hill can, 
it is stated, be ascended with great ease, and as a proof of 
its power it was exhibited at the Stanley show climbing over a 


-piece of wood 8in. high, without any momentum whatever. We 


understand that at the works at Coventry a flight of stairs has 
been erected, and that no difficulty is experienced in ascending 
them on one of these machines, 


THE IMPROVEMENT OF THE TYNE. 


A sTaTEMENT has been issued of the quantities of dredging 
performed in the Tyne, since the commencement of opera- 
tions in that river in the year 1838, and down to the 
end of the past year. Six dredgers seem to have been em- 
ployed. The oldest of these, employed in seven early years, 
raised 118,000 tons ; No. 1 dredger has been at work, with the 
exception of a slight recess, from 1843, and has raised 4,758,000 
tons of material. No, 2, since 1855, has raised 7,843,000 tons. 
The “Fanny” follows next, working in five of the middle years, 
and raising 619,000 tons, Next in order of date is No. 8, which 
commenced work in 1861, and has up to the end of the past 
year raised 11,609,000 tons; No. 4, in a similar period, has 
raised 15,358,000 tons ; No. 5, from 1863, with an interval of 
over three years’ rest, raised to the end of last year 13,476,000 
tons ; and the Jast on the list, at work in every year from 1876 


to the past, raised 17,166,000 tons, The largest quantity raised 
was in the year 1866, when a total tonnage of material of 
5,278,000 was raised. Since that time there have been consider- 
able fluctuations. In 1881 the quantity raised was 1,745,000 tons, 
and last year it had risen to 3,336,000 tons. In all there has 
been raised since the commencement of the dredging operations, 
70,950,000 tons of material, a vast work for any great public 
board to effect in the period referred to, and this more especially 
when it is known that concurrently there have been great works 
in progress—docks and piers that have altered the character of 
the Tyne as a navigable river. Some of these works are now 
approaching completion—the Coble Dene dock is expected to be 
opened this year-—and it is possible that the permanent works be- 
ing completed, there may be the greater attention paid to dredging 
work.that must be to some extent necessary in the Tyne at all 
times. As it is, under the chairmanship of the late Sir Joseph 
Cowen, and of Mr. Stevenson, M.P., there have been river works 
and river dredging on the Tyne for twoscore years that have 
made it remarkable in the history of river engineering, and that 
have been justified by an enormous increase in the volume of 
the great trades on the stream, That increase must be expected 
now to continue, and it may be that with the development of 
the great works that are near completion, the growth of manu- 
factures in the future may be still greater than in the past. 
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Modern American Locomotives, their Design, Construction, and 
Management. A Practical Work for Practical Men. By 
Emory Epwarps, M.E. Henry Carey, Bird, and Co., Phila- 
delphia; Sampson Low, Marston, Searle, and Rivington, 
London. 1883. 

Recent Locomotives : Illustrations with Descriptions and Specifi- 
cations and Details of Recent American and European Locomo- 
tives. Reprinted from the Railroad Gazette. New York: 
bey of the Railroad Gazette. London: E. and F. N. Spon. 

Tue late Mr. Charles Beyer is reported to have said that 

“anything would do for a locomotive.” His attention had 

just been called to some strange type of engine, which he 

was given to understand performed very well. Mr. Beyer 
knew as much about locomotives as most engineers; and 
we fancy that there are few men of experience in railway 
working who have not noticed that locomotives do seem to 
get along in an extraordinary way, when they appa- 
rently ought not to get along at all. We know ourself 
of one case in which an engine had ninety flues plugged 
out of 240, and it did not seem to make the least differ- 
ence. We find that in almost every civilised country there 
is what may be termed indigenous types of locomotives; 
but the work they have to perform is the same, and is done 
in much the same way everywhere. It consists in 
overcoming a tractive resistance, while the engine 
has to accommodate itself to a more or less uneven, 
crooked, or hilly track. The true evidence of the 
good qualities of a locomotive is not to be found in its 
power of hauling heavy loads at a great speed, but in its 
power of doing this at a low price. The merits of the 
modern engine are decided by purely financial considera- 
tions; and these, to a certain extent, govern all that the 
locomotive superintendent can do in the way of designing. 

What we have said is powerfully exemplified by American 

locomotive practice, which is so fundamentally different 

from English, that, if we are right, it would seem that 

Americans must be wrong, and vice versd. The truth seems to 

be, however, that both parties are right, at least so far as 

the mere mechanical work done by an engine is concerned. 

Mr. Emory Edward’s book is an octavo volume of 382 
pages, illustrated by seventy-eight engravings, and by 
reading it anyone previously knowing something of steam 
and the steam engine can forma very good idea of the 
natural history—if we may use the phrase—of the 

American locomotive. With the practical part of the 

work we have little fault to find, but we cannot say this 

of the introduction, which deals with the science of steam 
engineering. We —— that the number of men who 

ve any accurate idea of what steam is must be very 
small. It is, at all events, certain that those who write 
lucidly and with precision on the subject are rarely met 
with. The truth is that such extremely vague ideas are 
inculcated by so-called science teachers, that it is almost 
impossible that second-hand information can be accurate. 

For example, the word “force” is continually being used 
by teachers of science, who insist on laying down certain 
definitions of it, concerning which theyare not agreed among 
themselves; but to the greater number of men who have 
to use the word, force invariably implies the idea of a push 
or effort. We speak of a piston telee forced from one 
end of a cylinder to the other, and we assume at once that 
the steam pushes it, and so on. Mr. Edwards naturally 
comes to grief over this unhappy word. He 
tells us first of all that “The very foundation 
of science is the faculty of calling things by their 
right names, for by such method only can one be under- 
stood and answered upeerisey. :” and a little further on he 
defines force as “any action that can be measured by weight 
alone.” This definition has at least the merit of novelty, 
and we are really not disposed to say that it is not as good 
as some others, but itis certainly not in accord with ordinary 
text-book teaching. Again, “ ic energy is the 
mechanical power or work nea 5 gst in motion.” 
Is it? What, we would ask, can be Mr. Edwards’ idea of 
a “force in motion?” Has anyone any accurate idea 
what such words mean, or even what they are intended to 
convey? We suppose that Mr. Edwards had in his mind 
when he wrote them, a push moving; as, for example, 
he would speak of the moving force of a locomotive shunt- 
ing a train. It is probable that it has never crossed Mr. 

wards’ mind that a force is entirely incapable of pro- 
ducing motion. However, we do not think that his defini- 
tions will do any harm to any one, and so we may pass 
them by without further comment. 

_ We may remark here, incidentally, that in dealing with 
liquefaction in steam cylinders, Mr. Edwards gives credit 
to Professor Tyndall for making certain statements about 
ten years ago, thereby ignoring his compatriot, Mr. Isher- 
wood, who nearly twenty years ago explained, in one of 
the most masterly treatises on the action of steam in an 


engine ever written, namely, the “Introduction” to the 
second volume of “Experimental Researches in Steam 
nearly all that is fathered upon Professor 
| A good of this book is entertaining reading. There 
is a great deal which is open to criticism, but much of it is 
sound common sense. e may cite the cha on loco- 
motive running. What is said about the experiences of new 
firemen is very true and very amusingly told. Butif Mr. 
Edwards is accurate, locomotive engine ——ae entrusted 
in the United States toveryincompetent men. For example, 
why should it be necessary to write such a passage as the fol- 
lowing :——“ A difficult thing for an inexperienced man to 
control in running a locomotive at night, when the condi- 
tions of adhesion are bad, is the slipping of the drivers. 
Slipping is a simple matter enough to those who feel it in 
the vibration of the engine ; but the novice has not this 
sensitiveness to slipping vibration developed, and he must 
depend on his eyesight or his hearing to detect it.” Why 
should aninexperienced man be permitted todriveanengine? 
We can scarcely realise in this country the conditions under 
which a locomotive superintendent would be reduced to 
such extremities that he had to entrust engines to drivers 
who could not tell whether an engine was slipping or not, 
unless they could get a sight of the —e rods or a peep 
at the top of the chimney. For the benefit of the un- 
initiated we may say here that the merest tyro who ever 
stood on a foot-plate has only to feel an engine slip once. 
Never again, night or day, can he fail to perceive the 
vibration to which Mr. po tlle refers. It seems, how- 
ever, that in the Western States, “Men are taken from all 
occupations, no preliminary training being deemed neces- 
sary before putting a man on an engine as fireman.” 
The driver has to break him in as well as he can, Happy 


must be a life on the foot-plate in the West. Thekid glove | 


and gold watchchain business is, we fancy, rather out of 
place just thereabouts. Given a heavy train, a stormy 
night, and a fireman—save the mark !—fresh from tending 
cows or “ doing chores,” and the “engineer ”—to give him 
his western rank—will be placed in a position to thoroughly 
enjoy a run of a hundred miles or so. Edwards tells 
us of one driver who did not know he had a hot crank-pin 
until a drop of molten Babbit metal hit him in the eye. 
An episode such as this would, perhaps, be the one thing 
lacking, without which our western friend would not be 
truly 3 Mr. Edwards is full of latent fun, which 
bubbles up to the top now and then; as, for example, 
when he tells us, referring to the Babbit metal affair, “ An 
experienced engineer, watching the rods, would have 
detected the condition of affairs before Babbit was thrown.” 
The sententious way in which this piece of gratuitous 
information is supplied is delicious. Mr. wards is 
careful to tell his readers that they are not to be mis- 
led by his anecdote into supposing that Babbit metal is 
purposely employed, like the safety-plug in a boiler, to 

ive warning of approaching danger. The trained driver 

oes not need hot Babbit metal in his eye to tell him that 
a bearing is coming to grief. 

We opened Mr. Edwards’ book with a faint hope that 
some light would be thrown on a subject concerning which 
English engineers know very little, and American engi- 
neers somewhat less, we believe—namely, the cost of 
repairs of American locomotives. In this country we 
can tell precisely what is the expense of keeping an engine 
in order; but it does not seem that knowledge of this kind 
is prized in the States. No doubt on a few roads proper 
books are kept; but their contents are not public property. 
Now, as we cone said at the outset, the cost of mainten- 
ance is the great test of the value of a locomotive engine, 
and on this Mr. Edwards throws no light whatever. 

Mr. Edwards has a good deal to say about high-speed 
American trains, and there is no doubt that on some of the 
best roads near New York very high speeds indeed are 
maintained; although we may be excused if we 
refuse to credit the story that a velocity of ninety-three 
miles an hour has been maintained for a few miles. But 
the Americans are beginning to like s and what they 
like they will have. The people in Philadelphia are 
always in a hurry to get to New York, and the New 
Yorker wants to get to Philadelphia as fast as he can. The 
distance is 90 miles. It is intended that this shall be done 
in 90 minutes. It is said that it has been done once or 
twice; and the engineering world will watch with interest 
for the regular repetition of the fact. It is interesting to 


learn from Mr. Edwards that engines of the English pat- 


tern are to be used. 

Mr. Edwards’ book might be improved. It would be 
better without the science. The practical part would be 
better if it had been written by a man well experienced in 
locomotive work, which Mr. Edwards apparently is not. 
He is, if we are not mistaken, a marine engineer; but we 
have no doubt that the book will prove amusing and even 
useful to many people. 

Yet we cannot help feeling surprised that so big a book 
should have so little in it. 

The reprint from the Railroad Gazetteisa very different 
work from that by Mr. Edwards. It is a fine volume 
containing engravings of no fewer than seventy locomotives, 
admirably printed and beautifully executed. In a brief 
preface we are told that they have appeared at various 
times in the Railroad Gazette during the past twelve years. 
The preface is, in a manner, an apology. Weare told that 
“a complete treatise, with engravings specially prepared 
for it, would be a much more valuable book than this.” 
This is by no means a foregone conclusion, everything 
depending on the way in whisk the treatise was written. 
As it is, the volume before us is a treatise, because proper 
descriptions of all the engines illustrated are given ; and it 
must be remembered that a hint accompanied by a good 
drawing will suffice to make things quite clear to the 
experienced railway engineer. We can very heartily 
recommend this book to those who take an interest in 
locomotive practice, for some of the best English locomo- 
tives are illustrated, as well as the most modern American 
ane. Certain of the engravings are very suggestive 
and in ing; one in particular we may mention, 
showing the results of an accident on the Chicago and 
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North-Western Railroad. The engraving is entitled, 
“They met by chance: The usual way.” Our readers 
must be left to learn from the book itself what the meeting 
was like, and what “they” did when they met—something, 
we can assert, which no one would have en ey but 
truth is stranger than fiction in the railway id. - 


SECONDARY BATTERIES. 

THE Consolidated Electric Light Company has now completed 
the secondary battery which has for some time engaged the 
attention of its officers, and their regular manufacture and use 
for electric lighting stations have been fairly entered upon. 
Amongst other places to which the batteries have been sent and 
put into work is Colchester, where the company has for some 
time had an installation at work, chiefly employing incandescent 
lamps. The battery consists of lead electrodes, anode anc 
cathode being of the same character. They are constructed oj 
narrow ribbons of lead, each element being made from long 
lengths of the ribbon about or nearly 0°20in. width, rolled to- 
gether into a flat cake like rolls of narrow webbing, as illustrated 
by the annexed diagram, Fig. 1, the greater part of the ribbon 
being very thin and fiat, but intermediate thicker ribbons are also 
employed, as in Fig. 2, this thicker ribbon being corrugated as 


shown, and afiording passage room for the circulation of the 
electrolyte. From four to eight coils of the plain ribbons are 
between every pair of corrugated ribbons. They are wound up 
together tightly, and pressed into the nearly rectangular form 
shown. The bar for suspending the coil plate so made in the 
cells is soldered to the coil. The object of this construction is 
of course to obtain large lead surface, and of course a much 
larger surface is so obtained than could be practically obtained 
from plain lead plates in the same compass. A battery thus 
made may be seen at the offices of thecompany, 110, Cannon-street. 

A very ingenious device for cutting the battery out of circuit 
when charged as much as is thought desirable is used by the 
company. In a cell is an element which has a determined lower 
capacity than those in the rest of the battery. Over this ele- 
ment is placed a gas-tight chamber in which is a diaphragm, this 
diap! being of very flexible material placed in the cover of 
the box of cells. When charging has proceeded as long as is 
desirable, or proceeds too fast, hydrogen is evolved, and this 
collecting in the chamber referred to, acts upon the diaphragm, 
and by means of a rod connected thereto, switches the current, 
which is supplied to an electro-magnet and by which circuit is 
made through the medium of mercury contacts. The object of 
this is to save the battery from destruction by overcharging or 
charging by too large a current. 


PRIVATE BILL LEGISLATION. 

‘On Tuesday the Standing Orders Committee, presided over 
by Sir John Mowbray, met for the first time to consider the 
case of Bills which had been reported as not having complied 
with the Standing Orders. They had no difficulty in dispensing 
with the non-compliance in the Aldershot, Farnham, and Peters- 
field Railway ; the Edinburgh Northern Tramways; Folkestone, 
Sandgate, and Hythe Tramways; Mersey Railway; Metropolitan 
District Railway ; and Scarborough and Whitby Railways. The 
London, Chatham, and Dover (Further Powers) Bill was allowed 
to pass on condition that the plans and sections were deposited 
with the Clerk of the Peace of the county of Middlesex. The 
consideration of the London, Reigate, and Brighton Bill was 
deferred till next week. About seventy miles of railway have 
been surveyed, and there are upwards of 14,000 properties sepa- 
rately described, and there are only six allegations of non-com- 
pliance sustained. This justifies the observation of the examiner 
that the referencing was “wonderfully accurate,” and the pro- 
r~ters are sanguine of having the Standing Orders dispensed 


rhe examiner held that the requirements of the Orders had 
been complied with in the following cases which came before 
him on proof of compliance with the Standing Orders applicable 
to the Bills subsequent to their introduction to the House in 
which they have respectively commenced :—Ballyclare, Ligoniel, 
and Belfast Junction Railway Bill (H.L.); Belfast Central 
Railway—Steam Vessels and Traffic Arrangement—Bill (H.L.) ; 
Belfast Central Railway—Western Extension—Bill (H.L.); 
Belfast, Strandtown, and High Holywood Railway Bill (H.L.)’; 
Buenos Ayres, and Eusenaila Port Railway Company Bill (H.L.) ; 
Ouse—Lower—Improvement Bill (H.L.); North-Eastern Rail- 
way Bill; East London Railway Bill; Barrnull and Kilwinning 
Railway Bill; Taff Vale Railway Bill; Great Northern Railway 
Bill; London, Tilbury, and Southend Railway Bill; Cleveland 
Extension Mineral Railway Bill; Manchester, Sheffield, and 
Lincolnshire Railway—Chester to Connal’s Quay—Bill; Man- 
chester, Sheffield, and Lincolnshire Railway—Additional Powers 
—Bill; Severn Bridge and Forest of Dean Central Railway Bill. 


Degctine In TRADE.—The Board of Trade returns in regard to 
steel rails, steel, hardware, and cutlery, show that in January last 
there was a very serious falling off. Steel rails have fallen from 
£415,103 in January, 1883, to £213,202; unwrought steel from 
£117,069 to £98,641, hardware and cutlery from £341,982 to 
£283,446. The United States, which took & value in steel rails of 
£33,661 in January, 1883, only took £10,062 last month. In 
Jan , 1882, the value of steel rails sent to the States was 
£125,885, Mexico has fallen from £25,732 to £1119, the Argentine 
Republic from £46,963 to £21,195, British Possessions in South 
Africa from £32,964 to £6136, British East Indies from £91,417 to 
£51,253, and Australasia from £66,325 to £46,376. Italy and 
British North America are altogether blank; in orga of 1883 
they took £33,566 and £33,465 respectively. Eevpt, which had 
nothing in January, 1883, received a value of £9781 last month. 


I: steel—unwrought—the decline in the United States trade 
£000 In hardware and cutlery the 
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NEW INSTRUMENTS FOR MEASURING ELEC- 
TRIC CURRENTS 


FORCE. 
By Messrs. R. E. CROMPTON and GisBERT Kapp.* 
'N consequence of the rapid 
wience which may be termed “heavy electrical engineering, 
‘eliable | instruments epecaly suitable for the large 
urrents employed in lighting and transmission 


vecome an absolute necessity. As" usual, demand has stimulated 
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supply, and many ingenious and useful instruments have been 
invented, the manufacture of which forms at the present day an 
important industry. Mr. Shoolbred, ina paper which he recently 
read before this Society, gave a full and interesting account of the 
labours of our predecessors in this field. To-day we add to the list 
then given a class of instruments invented by us, examples of 
which are now before you on the table. We have preferred to call 
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them current? and potential indicators in preference to meters, 
considering that the latter term, or rather termination, ought to 
be applied rather to integrating instruments, which the necessities 
of ic lighting, we believe, will soon bring into extensive use. 
The principal aim in the design of these indicators has been to 
obtain instruments which will not alter their calibration in conse- 
uence of external disturbing forces. If this object can be attained, 
en it will be ible to divide the scale of each instrument 
directly into amp or volts, as the case may be, and thus avoid 
the use of a coefficient of calibration by which the deflection has to 
be multiplied. This is an important consideration when it is 


AND ELECTRO-MOTIVE | 
| impossible task. 


development of that part of electrica | — 


| remembered that in many cases these instruments have to be used 


by unsxilled workmen, to whom a ae involving the use 
of decimal fractions is a tedious and in some cases even an 


measurements are comparative. We measure weights or 
by comparison with some generally known and accepted 
unit standard weights, lengths, areas, and volumes, by comparison 
with a unit length, resistance by a standard ohm, and so forth, 
In the same way currents could be measured by comparison with a 


of energy have | standard current; but this would be a troublesome process, not 


only on account of the apparatus necessary, but also because it 


Mi 


would be a matter of some difficulty to have a standard current 
always ready for use. In general, measurement by direct compari- 
son with a standard unit is discarded for the more indirect method 
of measuring not the current itself, but its chemical, mechanical, 
or magnetic effect. The chemical method is very accurate if a 
proper density of current through the surface of the electrodes be 
used,t but since it requires a considerable time, and, above all, an 
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absolutely constant current, its use is almost entirely restricted to 
laboratory work and to the calibration of other instruments. For 
practical ly use, instruments employing the mechanical or 
magnetic effect of the current are alone suitable. We weigh, 80 
to speak, the current against the force of a magnet, of a spring, or 
of gravity. The measurement will be exact i the thing against 
which we weigh or counterbalance the current itself retains its 
original standard value. Where permanent magnets or springs 
are used as a balancing force, this condition of constancy in our 
weights and measures is not always fully maintained, and to make 

+ According to recent e: ents made by Dr. Hammerl, the density 

xperim: 4. 


of current in a copper vol half an ampere per square 
inch of surface, 
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ters worse, there is no visible sign by which a change, should 

py oce' can be readily detected, A spring may have 
been overstrained or a steel magnet may have become weakened 
without showing the least alteration in outward appearance. To 
overcome this di ea the obvious remedy is not to use springs 
or steel magnets at all, but to substitute for these some other 
force which should be either absolutely constant, such as the force 
of gravity, or at least should vary only within narrow limits, and 
this in accordance with a definite law. This latter condition can 
be fulfilled by the employment of electro-magnets. 

To imitate with an electro-magnet as nearly as possible a a we 
nent magnet, so that the former can be used to replace the latter, 
it is necessary that the magnetism in the iron core should remain 
constant. This could, of course, be done by exciting the electro- 
magnet with a constant current from a separate source. (In a 
recent note to the Paris Academy of Science, M. E. Ducretet 
described a galvanometer with steel magnet, which is surrounded 
by an exciting coil. When recalibration ap necessary, & 
known standard current from large Daniell cells is sent through 
this coil during a certain time, and thus the magnet is brought 
back to its original degree of saturation. M. Ducretet also men- 
tions the use of a soft iron bar instead of a steel magnet, in which 
case the current from the Daniell cells must be kept on during the 
time an observation is taken.) But such a system would ap 
to be too copliented for ready use. Moreover, some sort of indi- 
cator would required by which we could make sure that the 
exciting current has the normal strength. 

The plan we adopt is to excite the electro-magnet by the whole 
or a part of the current which is to be measured. Since this 
current varies, the power exciting the core of the electro-magnet 


must also vary; and since we require the core to have as nearly 
as possible a permanent magnetic force, we are a face to face 
with the question, whether an electro-magnet can constructed 
that has a constant moment under — exciting currents. This 
— has been answered by the well-known experiments of 

acobi, Dub, Mueller, Weber, and others. To get an absolutely 
constant magnetic moment is not possible, but between certain 
limits we can get a very near approximation to constancy. 

The relation between exciting power and magnetic moment is 
very complicated, depending not only on the dimensions and shape 
of the core and the manner of winding, but also on the chemical 
constitution of the iron of the core. It is not possible, or at least 
it has hitherto not been found possible, to embody all these various 
elements into an exact mathematical formula, which would give 
the magnetic moment as a function of the exciting current; but 
the above-mentioned experiments have shown that within certain 
limits, and in the acigitivaiiasd of the point of saturation, the 
relation between the two is that of an arc to its geometrical 
tangent. It will be seen that for large angles the arc increases 
much slower than the tangent ; that is for strongly excited cores, 
a very large increase of the exciting current will produce only a 

ight i of magnetic moment. If Mueller’s formula were 
correct for all currents, absolute saturation could only be reached 
with an infinite current. Whether this be the case or not, it is 
certain that the greater the exciting current the less will a varia- 
tion in it affect the magnetic moment of the core. To imitate as 
nearly as possible permanent steel magnets, it is therefore 
necessary to use electro-magnets, the cores of which are easily 
saturated. The core should be thin and long and of the horseshoe 
type ; the amount of wire wound round it should be large in com- 
parison with the size of the core. 

Here is a magnet partly wound which was used in one of our 
earliest experiments, but which was a failure on account of ha 
far too much mass in the core in comparison with the amount 
copper wire wound round it. Since then we have greatly 
diminished the iron and increased the copper. The cores of the 
instruments on the table are composed of two or three No. 18 
b.w.g. charcoal iron wires, and are wound with one layer of 

'120in. wire in the case of the current indicators, and eighteen 
layers of 0°0139in. wire in the case of thé potential indicator. If 
from the diagram Fig. 1 we plot a curve the abscisse of which 
represent exciting current, and the ordinates magnetic moment of 
the soft iron core, we find that a considerable portion of the curve 
is almost a straight and only slightly inclined line. If it were a 
horizontal straight line the core would be absolutely saturated, but 
such as it is, it answers the purpose sufficiently well, for with a 
variation of exciting current 10 to 100 ampéres the magnetic 
moment varies but slightly. Ifa small soft iron or magnetic steel 
needle m s be suspended between the poles S N of an electro- 
magnet of such proportions as deseribed above, and the current 
after exciting the electro-magnet ¢ ¢ be led round the coils D D, it 
will be found that for all currents between 10 and 100 amperes the 
needle n s shows a definite deflection for each current. Here we 
have a galvanometer with permanent calibration. In this case 
the deflection of the needle will not strictly follow the law of 

mts, because the directing power of the electro-magnet is not 
absolutely constant; but whatever the exact ratio between deflec- 
tion and current may be, it must always remain the same, and to 


each angle of deflection corresponds one definite strength of 
current, 


The force with which the electro-magnet tends to keep the 
needle in its zero position, that is, in line with the poles S N, is due 
partly to the magnetism of the core, which is nearly constant, and 

to the magnetic influence of the coils e¢ themselves, which 
is, of course, simply proportional to the current. The total mag- 
netic force acting on the needle is, therefore, represented by the 
sum of these two forces, and consequently not nearly so constant 
as might be desired in order to get a g imitation of a tangent 
galvanometer with a permanent magnet. In the diagram, Fig. 2, 
the curveO AB or the magnetic moment of the iron core, 
the straight line O D E that of the exciting coils per se, and the 
dotted line O F M the sum of the two, "Obtained adding for 
every current O C the respective ordinates C D and C A, 

F=CD+CA 

The rise of this curve shows that the force which tends to bring 
the needle back to its zero position increases with the current, 
though at a slower ratio than the deflecting force of the current. 
It follows from this, that for large currents the increment in the 
ange of deflection is comparatively small, and the divisions on the 
scale whereon the current is to be read off. would come too near 
together to allow accurate readings to be taken. In other words, 
the range of accurate reading in an instrument so constructed 
would only be limited. But it is very easy to eliminate the mag- 
netic effect of the coils of the electro-magnet on the needle, by 
introducing an opposite magnetic effect, so that only that part of 
the force remains which belongs to the soft iron core por One 
way of doing this is by surrounding the needle with a coil, the 
plane of which is at right angles to the line 8 N, and coupling this 
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coil in series with the deflecting coil D D. If the proportions of 
this transverse coil and the direction of the current through it be 

roperly chosen, its magnetic effect can be made to exactly counter- 
| A that of the exciting coils ee without perceptibly weakening 
the magnetism of the-iron core. But instead of employing two 
coils, one parallel and the other transversely to the zero position of 
the needle, we can obtain the same result in a more simple manner 
with one coil only, if this be placed at such an that its 
magnetic effect can be substituted for the combined effects of the 
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two coils. In other words, we set the deflecting coil D Data 
certain angle to the zero position of the needle. 
A similar arrangement, though not precisely for the same pur- 
, has already been suggested and tried Messrs. Deprez, 
mtier, Ayrton, and Perry, in galvanometers with permanent 
steel magnets. If the coil D D be so placed, the deflecting force 
which now acts obliquely can be considered as the resultant of two 
forces, one acting at right angles to the line 8 N, as in an ordinary 
galvanometer, and the other lel to this line, but in a sense 
re) d to the action of the electro-magnet and its exciting coils. 
If the angle of obliquity be so chosen that this latter component 
exactly equals the magnetic effect of the exciting coils per se, an 


uality which holds good for all currents, then we shall have an 
perf 


‘ect imitation of a tangent galvanometer with per-’ 
manent magnets. But we can go a step further than this ; we can 
overbalance the exciting coils by setting the deflecting coil at a 
greater le than necessary for the mere elimination of the 
former, thus attain that an increase of current results in a 
slight weakening of the field in which the needle swings, thus 


allowing the increment of the angle of deflection to be re. 
e 


tively large even for currents. In this way it is possib 
pbtain a more evenly-divided scale than in case when the 
fleflection follows the law of tangents as in an ordinary ny 
galvanometer. This principle of overbalancing the exciting coils is 
shown on di , Fig. 2. The straight line O G represents the 
magnetic effect on the needle of that component of the deflecti 
force which is parallel, but in sense op to SN; as mentio: 
above, the magnetic effect of the exciting coils is represented by 
the straight line OE. The combined effect of these two forces on 
the n is represented by the line O K, the ordinates of which 
must be deducted from those of the curve OAB, in order to 
obtain the total directing force due to each current. This is shown 
by the curve O P Q shown in a thick, full line. is curve shows 
how the directing force or strength of field in which the needle 
swings decreases with an increasing current. That this does 
actually take place can easily be proved by experiment. _ 

ig. 4 shows two curves; the one a full 

tting the deflection in degrees of the needle of a poten’ 

Pye tor as abscisse, and the corresponding electro-motive forces 
measured a standard instrument as ordinates ; 
the dotted line shows what this curve would be with an ordinary 
tangent galvanometer. 
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The needle of the potential indicator is mounted at the lower end 
of a steel axle, to the upper end of which is fastened a light 
aluminium pointer, whereby the deflection of the needle can be read 
off on a e divided directly into volts. The scale is placed within 
a circular dial plate with glass cover, giving sufficient room for the 
pointer to a all round, and the needle is placed within a central 
tube fitting it closely, which acts as a damper and so makes the 
instrument almost dead beat. Tube and Nial are in one casting. 
The electro-magnet is of horseshoe form fastened to a central 
tubular stand, which also serves to support the two deflecting coils, 
one on either side of it. The tube within which the magnetic needle 
swings is inserted into the stand, which is bored out to the external 
diameter of the tube. The electro-magnet and deflecting coils are 
wound with from 50 to 100 ohms of fine insulated copper wire, and 
an additional 
silver is added, which can, however, be short circuited by depressing 
a key when the instrument has to be used for reading low electro- 
motive forces. In this case the indication of the pointer must be 
divided by ten. Ifa current be sent through the instrument the 
wrong way, the needle turns through an le of 180 deg., and thus 
brings the pointer to the side of the dia. gy to where the 
scale is. In this position no reading can be taken, and to facilitate 
the sending of the current in the right direction a commutator is 
added, and the same is so cou Jed up that when the pointer 
stands over the scale the handle on the commutator — 
to the itive terminal screw. 
motive force below which the indicator fails to give reliable 


readings. For instance, an instrument wound with 100 ohms of. 
copper wire and 900 ohms of German silver can be used for electro-' 


motive forces varying between 300 and 3 volts, but would not be 
reliable for measuring less than 3 volts. 

For very exact measurements the instrument should be placed 
north and south, in the same position in which it was cali- 
brated. Two different patterns of current indicators are on 
the table; one with double needles suspended on a point in the way 
com agnets are suspended, the other with one 1 ped 
needle mounted on an axle and pivotted on jewels, in every way 
similar to the needle of the potential indicator first described. . 

For measurements of currents from 10 ampéres upwards, there 
is no need to employ a complete coil as the deflecting agent; one 
half coil, or one —_ passing close under the needle gives sufficient 
deflecting force, and thus the construction of the instrument is 
rendered extremely simple. The current, after entering at one of 
the flat electrodes, splits in two parts, each part passing round 
the winding of an electro-magnet of horseshoe form, the similar 
poles of both magnets pointing towards each other and towards 
the needle. After traversing the winding, the current unites 
again, and passes through a metal strip close under the needle, and 
finally out of the instrument by the other electrode, which lies 
close under that at which the current entered, but is insulated from 
it by a sheet of fibre. The metal strip is set at an angle, to balance 
or overbalance, as may be preferred, the magnetic influence of the 
exciting coils. The effect of this overbalancing is shown in Fig. 5, 
where the full curve represents the current as a function of the 
deflection—obtained by parison with a standard instrument— 
and the dotted curve shows what that relation between deflection 
and current would be if the law of tangents held good for these 
instruments. It will be seen that, about the middle of the scale, 
the dotted line coincides nearly with the full line, whilst at the 
extreme end of the scale the dotted line is higher. From this 
follows, that if we compare our indicator from which this curve 
was taken with any form of.tangent instrument showing an equal 
angle of deflection at the medium reading, it will be seen that the 
needle of our indicator will be deflected to a greater angle at 

~ ts, 


than that of the tangent galvanometer. Consequen 
the divisions on the scale will be widest apart in our instrumen 


which greatly facilitates high readings. 


resistance coil of from 450 to 900 ohms of German. 


There is a limit of electro- 
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THE ENGINEER. 


Fes. 22, 1884, 


HER MAJESTY’S SHIP EDINBURGH. 


THE sister ships Colossus and Edinburgh have so far been dis- 
tinguished by the remarkably su trials of their engines. 
those of the former manufactured by Messrs. Maudslay, Sons, an 
Field, and illustrated by us last week, and the latter by Messrs. 
ey gi and Tennant, of Deptford. Perhaps in no other shi 
has the power developed during the six hours of continuous full- 

wer steaming been so in excess of the contract. The 

rst trial of the engines of the Edinburgh occurred as far back as 
the 18th of September, when the result of the run gave a total 
mean of 6808°72 horses, or 808°7 beyond the covenanted power ; the 
figures relating to the Colossus will be found in our last impression. 
Great as this excess was the contractors were not satisfied. The 
Times says they felt assured in their own minds that the engines were 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Birmingham this—Thursday—afternoon, and yester- 
day in Wolverhampton, ironmasters manifested considerable 
indisposition to have it become known what are the prices which 
in actual business they are at the t time pting. All, 
however, protested that they would accept nothing less than 
** paring rates,” and that rather than depart from this policy the 

were prepared to continue to refuse many of the inquiries whic! 

reach them, particularly from middlemen who do an export 


capable of developing still more, especially as there was abund of 
steam andtospare. They also felt convinced that a serious mistake 
had been made in the case of the Edinburgh, as regards the consump- 
tion of fuel, the calculations showing that upwards of 31b. of coal had 
been used per unit of horse-power developed. Such an expenditure of 
fuel was in direct contradiction to the experience derived from the 
machinery by the same manufacturers in the Alexandra, 
Téméraire, Dreadnought, and the Indian troopships. Representa- 
tions to this effect having been made to the Kimiraty, their 
lordships authorised a second full-power trial being made, although 
perfectly willing to accept the engines from the contractors on the 
strength of the previous test. 

The second trial was made on the 6th inst., and although the 
contractors laboured under the serious disadvantage of there being 
no wind, necessitating the free use of the blast to secure a draught 
for the furnaces, with a uent additional expenditure of steam, 
the result was a motte secliation of their expectations, both as 
regards in force — and the economical consumption of 
coal. The Edinburgh left Spithead atnine o’clock under the command 
of Captain Colomb, among the other officers present being Mr. P. 
Watts and Mr. Bannister, yg ae the Constructive and 
eer | Departments of the Admiralty; Mr. Corner, of the 
Dockyard Factory ; Chief Engineer Holloway, of the Steam Reserve ; 
and Mr. Boswell, chief engineer of the ship. Mr. Robert H. 
Humphrys, of the contractors’ firm, sole control of the 
engines. On leaving the anchorage the Edinburgh steamed out- 
side the Warner, and then, to avoid as many turnings and goings- 
about as possible, made a long reach to Portland in search of wind. 
In this she was not su , the breeze in both the outward and 
homeward journey being exceedingly light. The ship was main- 
tained at full according to Admiralty regulations for six 
hours, but in order that the test might be precisely the same for 
the Edinburgh as for the Colossus, the averages were taken of the 
results of the last five hours. In the Colossus trial, however, the 
five hours were taken after a mishap with the steering gear, which 
caused no | mop in the fires. The averages for the Edin- 
burgh are as follows :— 


Boiler Revolutions. Mean pressures. | Indi- 
sure. | Star. | Port. | Starboard. | Port. | H.P. 
Ib. | High. | Low. | High. | Low. | Horses. 
61°0 90°1 | 90°2 | 37°2 | 10°6 | 36°2 | 11-2 | 7402°73 
65-0 91°5 | 91-2 | 40°0 | 11°83 | 38°53 | 11-9 | 8002-14 
61°5 90°9 | 90°3 | 38°12 | 10°@ | 37-2 | 11°7 | 7661-90 
60°75 | 90°O | 89°83 | | 10°45!) 35°7 10°9 | 7191-83 
61°25 90°6 | 90°0 | 381 | 10-7 | 35°8 | 10-9 7411-90 
| | | 38°5 | 10°6 | 36°6 | 11-0 | 7475-19 
62°75 91°6 90°3 | 38°2 | 10°9 |°36-1 | 11-4 | 7607-77 
89°S | 37°2 | 10-4 | 35°8 | 11°0 | 7334-92 
62°25 | 89°0 | 90°5 | 38°6 | 11°0 | 36°7-| 11-4 | 7566-14 
63°0 90°5 | 40-4 | 11°35| | 11-3 | 7759-99 
62 90°4 | 38°24) 10°84 | 36°67 | 11-29 | 7541-45 


The vacuum remained steady at 27‘5in. With the exception of 
one unfortunate half-hour—the fourth in the series—the collective 
horse-power is remarkable. The falling-off in the particular 
instance, which affected the total mean of the trial, was due toa 
change of watch in the stokeholds occurring simultaneously with 
pad, about of the ship. On the other hand, the results were 

ily rising when the trial ceased, and had time permitted 
another hour’s additional steaming would havestill further added to 
the triumphs of the day. As they stand, however, the data gave a 
total of 1458°55 horses in excess of the stipulated power. When 
the engine were developing their greatest capacity a throw of the 
log showed that the ship had attained the extraordinary speed of 
19 knots; but the mean of the whole trial gave a speed of 
172 knots, which is more than ships of the class were ever 


expected to realise. 


THE ELECTRIC LIGHTING OF PRIVATE HOUSES. 


A PAPER was read at the ordinary meeting of the Royal Institute 
of British Architects on the “Electric Lighting of Houses and the 
Precautions to be Adopted on its Introduction,” by Mr. Killing- 
worth Hedges, C.E. e steady increase of electric lighting for 
house purposes was shown by the number of installations which 
have recently been made by the occupants of houses both in town 
and country. In large citiesa wp ew A check had been experi- 
enced with the general supply of electricity as poratnser tu. by 
the Act of 1882. This was ly b the panies who 
obtained provisional orders were of too speculative a character, 
and also bezause the stringent regulations of the Board of Trade 
prevented the introduction of capital. The electrical currents 
which would be employed for lighting a dwelling are far more 
powerful than those now used for telephones and for electric bells; 
and, unless some precautions were taken to insure their bei 
x rly regulated, they might cause great risk from fire. > 

sony pointed out how this risk might be occasioned, and ted 
that the rules of the Fire Risk Committee should be strictly adhered 
to, especially those which advised that all work should under 
the supervision of a competent electrician. Many fires had been 
caused by the electric light, which is used ely in America for 
mill lighting, the official report showing that these were either 
due to neglect of precautions for safety or by not having the work 
fares b supervised. As regards cost, the fixed charges with elec- 
tric lighting—such as interest, &c.—caused it to be much dearer 
than gas, when used for a short period; but if these — were 

over a number of hours, electricity was relatively much 

per. Ina country house the expense would not be more than 

for gas. Even if it was dearer; for Mr. Hi recommended the 
introduction of the electrie light on acconnt of the ultimate saving 
in the renewal of decorations, and preservation of works of art. 
The property of not vitiating the air should alone make electricity 
rank, independent of its cost, as one of the greatest sanitary im- 
provements of the age. The paper was followed by a discussion. 


TENDERS. 


NOTTINGHAM CHURCH CEMETERY. 
Tznpeks for retainirg walls in buttress and arcade work for 
intermural interments in vaults and catacombs. Mr. Frederick 
Jackson, C.E. and Architect, Nottingham. 


£s 4 

Lynam and Kidd, Nottingham .. .. .. .. .. 19% 00 

Bradley and Barker, Nottingham .. .. .. .. .. 1865 0 0 

oseph Hodson, Nottingham 

mas k, Matlock » 13088 0 0 

Smart, Nottingham 1282 0 0 

8. and J. Cargill, Ni 1250 0 0 

Foster and Barry- 1127 0 O 

‘a 123310 


business. 

Specifications in completion of orders some time ago booked were 
still. eagerly sought by the finished iron makers, and it is not im- 
possible to keep all the mills and forges on five days a week. Here 
and there inquiries for sheets were reported a little better, the 
demand of the Australian, South American, and Canadian markets, 
together with some European houses, being fairly satisfactory. 
Makers of common sheets accepted £8 for doubles and £9 to £9 5s. 
for treble ga , whilst best—thin—sheets were £10 to £11 per ton. 
The plate mills are very indifferently employed. Tank sorts are 
selling better than boiler plates at from re 7s. 6d. to £7 10s. and 
upwards at works. Boiler plates were £8 10s. to £9 and £9 10s. 

Best bars are still quoted at £7 10s. for B.B.H. ‘‘ Mitre,” and 
similar makes, with £8 2s. 6d. nominally for Round Oak iron. The 
business wp Fe these quality irons is limited, and the orders 
arriving are chiefly on colonial and foreign account. The largest 
demand runs on medium bars, which most of the leading houses 
are now themselves producing at about £6 15s. to £6 10s. per ton. 
Common bars are moving off pretty freely at £6 5s. to £6. 

Hoops, strips, and the like are being rolled with steadiness, 

though the business is chiefly of a hand-to-mouth sort. Australia, 
New Zealand, South America, Italy, Spain, and other of the con- 
tinental markets are the best export buyers at date. Hoops are 
£6 7s. 6d. to £6 10s.; gas strip, 2s. 6d, and on; and nail strip, 
£6 _ For best qualities of hoops higher prices are asked, such 
as £8. 
Consumers of pigs reported this afternoon that vendors of part- 
mine sorts would not give way beyond a level at which they could 
see a certain profit; and vendors on their part reported that there 
was no room for any de from the rates which they now 
demand. The call for pig iron this week bulks most largely for 
foundry sorts, which consequently are a shade firmer in price than 
forge iron. Northampton pigs are about 44s., and Derbyshires 
46s. easy. Lincolnshires are 47s. 6d. upwards, delivered; native 
part-mines are 50s. to 45s., and cinder pigs are 40s. nag: A gr ton; 
all-mines are 62s. 6d. down to 60s., and hematites 57s. 6d. to 59s. 
Some of the agents for foreign brands report numerous inquiries, 
without booking much business. 

The galvanised sheet makers are not this week able to report any 
substantial improvement, and at several works some of the vats 
remain empty. A fall of 10s. per ton is to be noted in New South 
Wales. No great importance is, however, attached to the decline, 
since fluctuations in this market are frequent. Home prices are 
= as about £13 per ton for sheets of 24 gauge, delivered 

vi 


This—Thursday—afternoon the annual meeting of the Wages’ 
Board was held in Birmingham. The re was adopted. 
Benjamin Hingley, chairman, said it would be a good thing if both 
sides did the best tosustain the board. Although trade was getting 
worse, masters would be sorry to see a reduction in the present 
wages. The Ironmasters’ Association also held their annual meet- 
ing to-day, and Mr. Hingley was re-elected chairman for three years. 

Prominent among the bridge building contracts which are under 
execution at date is a —— bridge for Manilla Creek, Sydney, New 
South Wales, which is being made in the Dudley district. The 
structure is being built on the lattice principle, and when erected 
it will present quite an imposing ap ce. The makers have 
also secured contracts for other bri on the same principle, 
likewise for the New South Wales Government. 

ineers and ironfounders who supply the needs of the mills 

and forges in such portions of plant as wheels, rolls, helves, 

hammers, anvils, and other castings share in the current quietude 

in the iron trade. New work is difficult to secure, though towards 

~ of last year manufacturers were doing a fair amount of 
usiness. 

The late activity in the cable and anchor trades is not being fully 
maintained. The new has not so far brought out any large 
quantity of business. Nevertheless, some of the South Stafford- 
shire firms state that January was a satisfactory month. Certain 
of the yards are now only engaged two-thirds and others half time. 
Orders for crane chains and the best descriptions of rigging chains 
are arriving steadily, as also for colliery chains. Inall the branches 
lowness of present prices is much complained of. 

Two massive chains of special manufacture have just left the 
works of Messrs. Jones and Lloyd at Cradley, near Dudley, for use 
on the large floating bridge connecting Portsmouth and Gosport. 
Each chain is of the length of 640 yards, and consists of nearly 
5000 links. The diameter of the iron is 1}}in., and the weight 
of each chain 21 tons. They were tested with a tensile stress of 
40 tons, or 20 per cent. over  gvewigg Aare the actual breaking 
strength being proved to be 704 tons. h chain was loaded upon 
@ carriage wailing 11 tons, the load for road transit being 32 tons, 
and requiring twenty-four powerful horses to convey it to the canal 


Martin’s patent anchors are just now being sent away for use at 
ae ne Fame. yards from the works at Tipton of Messrs. J. 

right and Co., and the same firm have lately executed and are 
still receiving orders for Berryman’s patent heater for boilers. The 
ironstone mining firms of Workington and the West Coast are 
adopting this appliance, and so too are important engineering firms 
in South Staffordshire. 

Pipe founders hereabouts are interested in the demand by the 
municipality of East London for about 400 tons of cast iron pi 
of 5in. and 7in. diameter, to be used in connection with the Fast 
London—South Africa—Waterworks, together with special pipes. 
castings, and valves. Interest also attaches to the requirement of 
the local authorities of Ince, near Wigan, for 336 tons of 1din., 
12in., and 9in. cast iron pipes and other castings for sewage con- 
veyance. More satisfaction would, however, be occasioned by the 
—- if better prices than those which are now alone obtainable 
could be got. On all hands pipe founders + ee with anything but 
gratification of the severe competition which now exists. 

The foreign demand for safes is good, and one firm in this dis- 
trict dag over 200 safes ordered, for supply within the next three 
months. 

The railway rolling stock works are nearly all busy, and a large 
number of the orders are for iron framework for carriage and 
wagon buildersabroad. A contract for 1400 wagons for the Western 
Railway of Buenos Ayres is just now being executed by Messrs. 
Brown, Marshalls, and Co., Limited, of the Britannia Works, Bir- 
mingham. The whole of the frames are of wrought iron. Half 
the number are covered goods wagons, and in these the framework 
is of angle and tee iron of Staffordshire make. The firm is also 
executing another contract for South America for 230 covered goods 
wagons, the frames of which are likewise of iron. In their car- 
riage department they have three other contracts on at present for 
carriages with iron frames for shipment. This pattern of frame is 
becoming almost universally adopted for all foreign orders, and 
ay to be more suitable for hot climates than timber. 

The quarterly report of the Nut and Bolt Makers’ National 
Amalgamated Association does not draw a bright eee 4 of the 
present state of trade. It states that the members of the Working- 
ton branch have been idle for nearly the whole of the quarter 
from the want of orders. Sheffield, iddlesbrough, and the 
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completed the erection of its powerful worki lant, 

is raising about 2000 tons of coal and slack weekly During the 
past year a pair of 30in. cylinder hauling engines have been pur. 
chased and erected on the surface to work the underground 
haulage; and a third engine, formerly used for pumping, has been 
utilised for the same purpose, Attached to these engines are 
8000 yards of steel rope. The new electric system of signa has 
been successfully adopted throughout the workings. 

So fully satisfied are the Gas Committee of the Birmingham 
Corporation that the heavy expenditure which they have already 
incurred in the erection of new plant at their gasworks has been a 
wise outlay, that they have recently authorised further extensions 
of machinery at the Windsor-street works, of buildings at Saltley 
works, and of mains in connection with Adderley-street works, the 
total cost being about £15,000. 

The sale of gas by the Birmingham Corporation during the past 
year was an increase upon the previous year of 64 percent. The net 
profits of the year amount to £55,389, which the committee propose 
to appropriate as here :—To the improvement rate, £25,000; to 
reserve fund, £5000; to the sinking fund for paying off loans and 
annuities, £25,389. The income of the department by the sale of 
gas during the year was £336,274, and by the sale of residual pro- 

ucts £125,113. The committee propose to reduce the price of gas 
from the end of the present quarter. 

Colliery owners in North Staffordshire are using the present time 
of trade depression to promote that regularity of work by their 
hands which suffered so rude a shock ever since the heavy demand 
for their labour in 1875. Mr. W. Y. en M.P., has determined 
to close portions of his Podmore Hall Collieries, and to require 
that the colliers for whom work can be found shall labour all the 
working days and send up nothing but clean coal—both upon pain 
of instant dismissal ; nor will he give them notice if he should con- 
clude to wholly close the pits. The men on their part are allowed 
to leave without giving notice if they are dissatisfied with the 
terms, 

The shadow is being preferred to the substance at the Lycett 
Collieries in North Staffordshire. The employers have been accus- 
tomed to subscribe 20 per cent. of the men’s contributions to the 
Permanent Relief Fund of the colliery. They now offer to sub- 
scribe 50 per cent., and to make the sick allowance 9s. rather than 
6s. per week, and medical attend The liti are that 
the men shall contract themselves out of the Employers’ Liability 
Act. The men decline the offer, and the employers have left the 
men to keep up their own fund, from which, however, many of the 
men are themselves also now withholding their subscriptions. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Business all through the iron trade of this district 
continues without animation, with no immediate prospect of any 
improvement. Pig iron makers, however, are busy with the orders 
they have on their books, and there is no giving way in prices, but 
there is very little new business coming forward. Consumers are 
working off their deliveries on account of the contracts given outa 
month back, and at present show no disposition to place out further 
orders, except for small parcels for actual requirements; and 
although prices are undoubtedly low, they offer little or no induce- 
ment for speculative transactions, as there is no present indication 
that they are at all likely to advance. Finished iron makers are 
not in so good a — as the blast furnace proprietors. It is 
only one or two of the leading makers who have orders on their 
that will over the ag six weeks, and 
although generally they are kept going, the new business given out 
is so small that » for the future are enything but 
encouraging, and there is a tendency towards weakness in — 

There was only a very dull market at Manchester on Tuesday, 
with prices nominally unchanged, but practically little or nothing 
doing to actually test values. For pig iron there was scarcely any 
inquiry. Lancashire makers are doing only a very limited business ; 
but for the orders they do get they hold out for their full rates of 

6d. to 45s., less 24 per cent. for forge and foundry qualities 
delivered equal to Manchester, and they still decline to entertain 
deliveries beyond the end of June. In district brands a few small 
sales during the past week are reported on the basis of 44s. 6d. to 
45s., less 2 per cent. for forge and foundry Lincolnshire delivered 
here, and at these figures makers are firm. As regards outside 
brands, the business doing here can scarcely be said to be of a satis- 
factory character. In Scotch iron there is still a good deal of 
underselling, with iron offering at 6d. to 9d. per ton under makers’ 
prices, and in North-country iron, whatever hardening tendency 
the blowing out of furnaces in the Cleveland district had upon the 
market, has disap , and Middlesbrough brands can be bought 
at prices quite as low as any that have been ruling recently. 

In hematites a slight improvement is reported, and in some cases 
rather better prices have been obtained during the — week; but 
business is still anything but good, and foundry brands can be 
bought at as low as 56s. to 5ts. 6d., less 24 per cent. delivered 
equal to Manchester. 

The finished iron trade continues very quiet. Most of the 
makers have specifications in hand to keep them pretty well 
employed, but they are getting very few new orders, and in some 
classes of iron very low prices are 8 taken. Common plates, 
owing to the falling off in the demand for shipbuilding purposes, 
are now being pushed into the market, and can be bought here 
at as low as £5 12s. 6d. to £5 15s. per ton; hoops are also to be got 
at £6 5s. to £6 7s. 6d., and sheets at £7 10s. to £7 12s. 6d. per ton. 
For good ordinary local and North Staffordshire bars ers are 
holding for £6 as their minimum, but there are sellers in the 
market taking considerably under this figure for inferior brands. 

The engineering trades of this district continue fairly employed, 
and although there is still no great weight of new business com- 
ing forward, moderately good orders are being got in some branches, 
and prospects for the future are, perhaps, not quite so discouraging 
as they were a few weeks back. Employment generally continues 
steady, and the returns for the past month issued by the Trades 
Union Societies do not show any material i in the ber of 
members in receipt of out-of-work support. The Amalgamated 
Society of Engineers has at present on its books about 34 per cent. 
of the members in receipt of out-of-work support. This —— 
also about the average for the Manchester and Salford districts, 
which are generally a pretty fair index of the state of employment 
throughout the kingdom generally. This is a slight increase, but 
the ber of bers actually out of work is less in proportion 
as compared with this time last year. Many of the large engineer- 
ing centres in Lancashire have, however, been injuriously affected 
by the recent strike in the cotton trade, and reports from a con- 
siderable number of the districts return trade as only dull. In the 
report of the Steam Engine Makers’ Society it is stated that none 
of the branch returns could be said to be more cheerful than last 
month as to the prospects of a revival in trade; but, on the other 
hand, it was satisfactory to report that @ was no worse, and 
the present number of out-of-work members is only a little over 
14 per cent. In the Manchester and Salford districts trade is 
returned as rather flat; but from some of the Lancashire districts 
a more hopeful tone is a emi owing to rumours that consider- 
able orders have recent] m secured. The report also alludes to 
a further attempt to reduce wages in the Barrow district, which it 
was expected the men would firmly resist, and adds that the 
various branches of the iron shipbuilding districts report a serious 
state of affairs brought about by the employers giving notice of 
excessive reductions on the platers and rivetters, which it was not 
anticipated the men would accept in full. ’ : 

We hear of several new works being started in the neighbourhood 
of Manchester; one as a steel works, and another for the manu- 
facture of steel cables, but at present there does not seem to be 
anything definitely known. Mr. West, who has recently resigned his 

tion as chief engineer to the Manchester Corporation Gasworks, 
taken a large works at Newton Heath, formerly known as the 
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; nworks, where the company, which has recently carried 
Albion Maidstone, Kent, will now extend its manu- 
facture of Mr. West’s patent charging and withdrawing machinery 
for retorts in connection with gasworks, which has already been 
adopted by some of the London gas companies, and also at several 
works in the provinces. 

In the coal trade business continues very quiet, and, with very 
few exceptions, the collieries throughout Lancashire are not working 
more than about four daysa week, Even with this restriction of the 
output, supplies are in excess of the demand, and stocks, which are 
accumulating, are forced we the market at very low figures. The 
better classes of round coal for house fire purposes move off very 
slowly, owing to the mildness of the season, but for common round 
coals there is only a moderate inquiry for general trade purposes, 
with the prospect that requirements will rather decrease than 
increase. Engine classes of fuel are moving off pretty freely, and 
as there is only a small quantity of round coal being screened, s 
is getting scarce, with a tendency to stiffen in price. At the pit 
mouth prices average about 9s. 6d. to 10s. for best coal; 7s. 6d. to 
gs. for seconds; 6s. to 6s. 6d. for common; 4s. 6d. to 5s. for burgy ; 
8s, Od. to 4s. 3d, for best slack; and 3s. to 3s, 6d. per ton for 
ordinary qualities; but in round coals there is a good deal of under- 
selling, and for special sales very low figures are quoted. 

In the shipping trade there are more —— stirring, but the 
actual business doing is still very small, and low prices are quoted, 

Lancashire steam coal being offered at Liverpool and Garston 
at about 7s. 6d. per ton. 

For coke there is a moderate demand at about late rates. 

A pretty fair index of the state of the coal trade is afforded by 
the result of the operations of one of the largest companies in 


stiffened again during the last few days, and on Tuesday quotations 
ranged from 34s, 9d. to 35s. per ton. The compact for blowing out 
eighteen blast furnaces is now complete, and it is expected that the 
— arrangements will be in full operation by the end of next 
week, 

Warrants are nominally 37s. per ton. The stock of Cleveland 

ig iron in Messrs. Connal and Co.’s Middlesbrough store declined 

1 tons during the week ending Monday last. Their stock at 
Glasgow was, on Monday, 593,196 tons, being an increase of about 
3000 since the beginning of the month. 

Shipments are going on at a very satisfactory rate. The quan- 
tity of pig iron sent away to the 18th inst. was 42,107 eee, eng 
about 4000 tons more than in January, and 13,000 more than in 
February last year, corresponding periods being taken, 

Great slackness prevails in the finished iron trade. Orders and 
specifications are scarcer than ever, and several mills are now idle 


lack | or working intermittently. Prices remain about the same as 


a last week, and are as follows :—Ship =. £5 5s. to 

7s. 6d. per ton ; _— ilding angles, £4 15s. to £5 ; and common 
bars, £5 2s. 6d. to £5 5s., prompt delivery, all free on trucks at 
makers’ works, cash 10th, less 25 per cent. 

It is reported that the ie ironstone mines have been taken 
on lease for —— years by a large iron company, and that 
arrangements are being made to open the mines at once. They 
have been closed for several years, 

Messrs. Bolckow, Vaughan, and Co.’s Estoa Steel Works, which 
have been in full ration since the termination of the strike, 
turned out last week 4310 tons of rails. This isa larger quantity 
than was ever before made in one week. 

Messrs. Sadler and Co., Limited,“of Middlesborough, have just 


Lancashire—Messrs. Andrews, Knowles, and Sons, Limited— 
during the past year, The total quantity of coal raised by the 
company at its various collieries amoun to 1,091,000 tons, but 
prices have ruled so low that out of this large output it is only 
able to pay a dividend of 2) per cent. 

Barrow.—So far as I can see, the io improvement in the 
hematite pig iron trade, which I repo’ as having taken place 
last week, still continues, with every sign of becoming permanent. 
The aspect of the future is much brighter. Busi t ti 
have increased to a considerable extent, and all round a greater 
confidence seems to be placed in makers. The orders to hand this 
week on home account are extensive. The foreign trade also shows 
an appreciable change, and good enquiries are to hand from German 
and Russian consumers, The stocks of metal now warehoused at 
makers’ are much lighter than they have been for some time past, 
and now that the output has seen such a great reduction, stocks 
are weekly decreasing. Prices are firmer, and, if anything, have 
an upward tendency. Quotations this week stand at 49s. per ton 
net at works, prompt delivery, for No. 1 ¢ ™ ; No. 2 is selling 
at 48s, per ton ; and No. 3, 47s.; while No. 3 forge is in demand at 
46s, 6d.; and inferior samples at 45s. per ton net. I note that 
there is rather a better tone in the steel trade all round. Orders 
as yet, however, are rather scarce, but makers have one or two 
good contracts on hand. The demand for rails, which are quoted 
at £4 10s. to £5 per ton, is rather slight. The merchant depart- 
ment is much brisker, and the men are pretty steadily employed. 
Steel shipbuilders show greater activity, and several good orders 
have been booked. Iron ore is in, if anything, a little better 
request. Prices are very low, being from 9s. 6d. to 12s. per ton 
net at mines. Heavy banks of ore are held at mines. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Yorkshire Miners’ Association have not yet abandoned the idea 
of getting the 10percent., but they seek it now inrather a roundabout 
way. They have put before the employers a code of rules, which they 
say, “‘ the district has agreed to ask the coalowners of Yorkshire to 
accept, and work by in the future.” The scheme referred to is pre- 
faced thus :—‘* We, the miners of Yorkshire, are willing to agree 
to a joint committee of coalowners and workmen, as per the 
following resolution of Conference held in Barnsley on Monday, 
November 26th, 1883.” The first condition runs thus :—‘‘ That 
the present rate of wages, with 10 per cent. added, be the minimum 
rate of wages.” The very insertion of this clause seems to point to 
the insincerity of the desire to have a sliding scale in operation, as 
it is well enough known that the colliery owners will not consent to 
any such proposal. Mr. C. E. Rhodes, the secretary to the coal- 
owners, in replying to Mr. Pickard, promises to lay the scheme 
before the coalowners at an early date. 

It is impossible to travel any distance in the colliery districts 
without seeing how depressed the condition of the coal trade is. 
Wagons laden with coal still block up the sidings, and stocks con- 
tinue to accumulate at the pits, while one company offers a large 
discount to dealers to clear off several thousand tons of accumula- 
tions. I hear of another company offering hards to London mer- 
chants at 6s, per ton on wagons. Deducting 9d. per wagon, this 
leaves 5s, 3d. for the coals. What hope of profit is there here? 
Would it not be better to leave the coal in the pit than scoop out 
our national cellars at such a ruinous sacrifice? An advance of 1s. 
a ton on certain qualities of house coal was made at London on 
Monday, but there has been no corresponding firmness here. 

In the iron trade the low prices already noted continue in force, 
with no indications of an upward tendency in quotati ere 
is some activity in contract work as well as in specialities of cer- 
tain works in the neighbourhood. 

My anticipation that the new Dore and Chinley Railway would 
meet with the tacit approval of the Midland Company was justi- 
fied by last Friday’s meeting of the shareholders at Derby. The 
chairman of the company, in moving that the Midland give its 
consent to the passing of the Bill, was pressed to say if the line 
was. “‘a promoters’ line” which would afterwards be acquired by 
the Midland, He declined to commit himself to any statement in 
the matter, stating that all they had before them at the meeting 
was the proposal not to oppose the new company’s application to 
Parliament. Mr. Thompson did mention, however, that the Mid- 
land had twice attempted to get through the district, and now the 
effort was being made by anindependent company. It is probable, 
I hear, that the promoters will so far vary their plans as to come 
nearer the important village of Baslow—for Chatsworth—in which 
case the line would be of much more importance to Sheffield than 
as at present projected. Baslowis the favourite recreation ground 
of the Sheffield people, who reach it by a twelve-mile ride over the 
hills. An extensive and well-appointed hydropathic establishment 
has recently been erected overlooking Chatsworth Park and House, 
and Baslow is certain, with railway facilities, to develope into a 
place of some consequence. 

The Midland Iron Company reports that it is fairly busy in 
all departments; the Rotherham Roose and Rolling Mills are also 
well my po ; Messrs. Steel, Peech, and Tozer, at the Ickles 
Works, their special departments in steel prospering, and will 
soon be in a position to largely increase the output. 

‘At the armour-plate mills there is full employment, ordnance 

ing also in good demand ; the steel trade generally keeps very 
dall. A slight improvement is reported in several markets ; but 
the general condition of both the crucible and Bessemer industries 
is.not at all encouraging. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Middlesbrough on Tuesday last there were merchants willing to 
sell small quantities of No. 3 g.m.b. at 36s. 9d. per ton for prompt 
prs LH makers would not accept less than 378. Some buyers 
gave price for forward delivery, Prices of forge iron have 


luded an arrangement whereby their chemical business 
amalgamated with that of Messrs. Forbes and Abbot, of the 
Ammonia and Acid Works, Old Ford, Bow, and the Tar Works, 
East Greenwich; also with that of the Sussex Chemical Works 
Company, Limited, whose works are at East Greenwich and 
Shoreham. It is proposed to increase the capital to £500,000 by 
issuing 12,500 new shares at £20 each. 

Owing to the restriction of output at the blast furnaces large 
numbers of workmen are being discharged at the collieries and iron- 
stone mines. Messrs. Bolckow, Vaughan, and Co. are about to close 
three of their collieries, two at Crook and one at West Auckland; 
the same firm will also pay off a considerable number of men at 
their Eston mines. Notice has also been given to about seventy 
miners at the Chaloner pit, Guisbrough, to terminate their 


No settlement has yet been arrived at with regard to the blast 
furnacemen’s wages, but the men have now asked to have the 
matters in dispute submitted to arbitration. The two main points 
for consideration are, first, the 5 per cent. reduction of which the 
masters have given notice ; and second, the extra pay for Sundays 
of which the men gave notice. If the employers will agree to 
arbitration, the men will accept the sliding scale for eighteen 
months. The blast furnacemen employed by Messrs. Bolckow, 
Vaughan, and Co., at Witton Park, have agreed to a 5 per cent. 
reduction on receiving an intimation that the whole of the furnaces 
would be blown out if they did not do so. 

The workmen ss hd Messrs. Raylton Dixon and Co., 
iron shipbuilders, of Middlesbrough, have agreed to submit toa 
10 per cent. reduction from the 25th inst., the arrangement to hold 
good till July 1st, when a month’s notice from either side must be 
given if any change is desired. Nothing definite has been settled 
“ the other shipyards where the masters ask a reduction of 12 to 

per cent. 

Several of the proprietors of the yw late, angle, and bar 
mills are seriously considering the desira ity poe their 
works for an indefinite period. They have mostly done well during 
the last two or three years, and are quite strong enough financially 
to meet all their engagements and await events. At present prices 
of shipbuilding iron the loss by manufacturing is at least double 
the loss which would accrue by standing. Were there any imme- 
diate prospect of a revival they would not mind continuing to pro- 
duce for a short time. But as their horizon is still without a ray 
of light, they are seriously contemplating the step indicated. This 
course will have the further advantage from their standpoint of 
forcing down to a lower level both materials and labour, which are 
now maintained at a somewhat artificial level by means of combi- 
nation. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been rather more firmness in the warrant market this 
week, and the quotations do not show very much alteration. A 
better feeling has been imparted by an improvement in the past 
week in the amount of the exports of Scotch pig iron, together 
with the belief that a fairly good foreign business will be done in 
the course of the spring. Merchants speak more hopefully regard- 
ing the inquiries they are receiving both from the Continent and 
the Umited States. There are ninety furnaces in blast as compared 
with 111 at the same date last year. 

Ata ting of ir ters held in Glasgow on Wednesday, a 
committee was appointed with full powers to investigate the truth 
of the allegations that have recently been made as to the introduc- 
tion into Messrs. Connal’s stores of. pig iron in the manufacture of 
which a considerable proportion of cinder has been used. 

Business was done in the warrant market on Friday at from 
42s. 94d. to 42s. 8d. cash, and 42s. 11d. to 42s, 94d. one month. 
The market was steady on Monday at 42s, 74d. cash and 42s. 9d. 
one month, there being hardly any variation in the quotations on 
Tuesday. On Wednesday the market was flat at 42s. 7d. to 
42s. 5}d. cash, and 42s. 84d. to 42s. 74d. one month. To-day— 
Thursday—business was done down to 42s, 3d. cash, afterwards 
recovering to 42s. 4d. 

The market values of makers’ iron are a shade lower, as follow: 
—Gartsherrie, f.o.b., at Glasgow, per ton, No. 1, 53s. 6d.; No. 3, 
51s. 6d.; Coltness, 58s. and 51s. ol 3 Langloan, 54s. 6d. and 51s.; 
Summerlee, 52s. 6d. and 48s. 6d.; Calder, 54s. 3d. and 48s 
Carnbroe, 52s. 6d. and 48s. 6d.; Clyde, 48s. and 45s. 6d.; Monk- 
land, 44s. 6d. and 42s.; Quarter, 44s. and 41s. 6d.; Govan, at 
Broomielaw, 44s. 6d. and 42s.; Shotts, at Leith, 54s. and 52s.; 
Carron, at Grangemouth, 49s.—specially selected, 56s. 6d.—and 
47s. 6d.; Kinneil, at Bo’ness, 46s. and 45s. 6d.; Glengarnock, at 
Ardrossan, 52s. 6d. and 46s. 6d.; Eglinton, 46s, 9d. and 43s, 6d.; 
Dalmellington, 49s. 6d. and 46s. 6d. 

The hematite trade is a shade firmer, and the quotations about 
6d. per ton higher than they were a week ago. aan arrivals of 
ore are just now taking place from abroad, owing in some degree 
to former interruptions to shipping, resulting from the tempestuous 
weather at sea, At the same time the demand for foreign iron 
ore has of recent times been steadily on the increase. 

In the malleable iron department there is little change to note. 
The inquiry is very quiet, and the orders in hand are in many 
cases being rapidly worked off. There is a good business doing in 
the foundry trade, especially in general founding, and ‘the con- 
sumption both of Scotch and Cleveland pigs in the foundries is 
large, the employment of English iron being, indeed, on the 
increase. The week’s shipments of iron manufactures from 
Glasgow embraced £30,100 worth of machinery, £6680 sewing 
machines, £19,000 iron manufactures, there being scarcely any 
steel goods exported. In a few weeks hence, however, it may be 
expected that there will be a renewal on a fair scale of the exports 
of ~s as their interruption is due to the strike, which is now at 
an end, 

The coal trade in most districts is quiet, not to say depressed. In 
the Lanarkshire mining localities the demand is slow for every sort, 
only dross being in extra demand, because owing to the smaller 
output it is more difficult than usual to obtain. The prices of 
household coals have now been reduced by 1s. ig ton, following in 
this respect_the course already adopted in the case of shipping 


ve 


aes The week’s shipments at Glasgow included 2350 tons to 
isbon, 1200 to Bordeaux, 1500 to Odessa; smaller quantities to 
a variety of places, 4830 tons sent coastwise, and 1545 tons for the 
use of steamers. At Ayr 6493 tons of coals were shipped, 4198 at 
Troon, and Grangemouth 877 tons. 

In the Eastern mining counties the demand for all sorts of coals 
is quiet, and storing is largely resorted to at a number of the 
collieries, 

The miners in Lanarkshire have so far accepted quietly the 
second reduction of 6d. a day in their wages. Several meetings 
have been held in the Hamilton district, but all the men have pro- 
posed to do is to limit the output, a proceeding to which they have 
already been compelled in numerous instances by the slackening in 
the demand for coals, 

Messrs. William Dixon, Limited, have stopped their ironworks at 
Fauldhouse, and 150 men have been thrown idle there in conse- 
quence, 

The coalmasters of Fife and Clackmannan have intimated that 
fifteen days after the 18t.: February the wages of all miners will 
be reduced 10 per cent., and underground workers in proportion. 
At the same time the price of coals to the workmen will be 
reduced to 4s. 2d. per ton at the pithead. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
ALL the pilots of Cardiff, with one solitary exception, have voted 
against the Barry Docks Bill. Little notice has been taker. of the 
fact that this Bill prejudices the interests of the Rhondda and 


ts Swansea Bay Railway. <A great expenditure is going on to esta- 


blish this connection, which is making rapid progress, and yet the 
pr eaer of the Barry scheme seek for powers to strike in midway 

tween Cardiff and Swansea, and jeopardise the success of the 
line, injuring Swansea the same as Cardiff. 

If it were permissible for anyone to cut a canal, form a line of 
rail, or construct docks by simple arrangement with littoral or 
ordinary land holders, and trust to one’s own ability or enterprise 
in carrying out the venture, just as in any retail or wholesale 
business, well and good, capitalists must run their own risks; but 
so long as the State governs for the good of the many, and under- 
takings have to pass through a crucial inquiry, I do hope that this 
point of Swansea Bay and Rhondda Railway, as well as the one 
mentioned in my last of the large outlay of the Marquis of Bute, 
will carry weight with the committee of the House. The general 
meeting of the shareholders of the Swansea Bay and Rhondda 
Railway was held this week, the Earl of Jersey presiding, and the 
progress of the line was commented upon with satisfaction. The 
earl announced the fact that the Cwmavon Railway had been 
taken, and that in four or five months this would be yielding a 
revenue. 

The subject of the Fleuss life-saving apparatus and the need of 
stations in the colliery districts has been the subject of some dis- 
cussionof late. Mr. Mahon, the colliers’ representative, hasadvocated 
it in a published letter to the coalowners; but direct action, I 
understand, will be brought to bear on the matter by the Asso- 
ciated Coalowners at their next meeting. 

It is remarkable that explorers neglect even the simplest 
expedients. At one of the Gethin explosions a collier trave the 
whole of the working while the pit was full of gas, and his safe- 
guard was his cap saturated with cold tea, and held to his 
mouth and nostrils, 

I have little encouraging news ing the iron and steel 
trades. There is a dulness in the market, and low prices are not 
successful or tempting to business. The outlook, with orders being 
rapidly worked off, and few of any consequence placed, is not good. 
The position of managers at the present juncture is, to say the 
least, an uneasy one. On the one hand, proprietors or com- 
panies are constantly disappointed with nil returns; on the 
other, tardy buyers, are i even in small pur- 
chases, e i a further fall. This, however, may be 
said, that the buyer is more anxious to have good material 
than in the past, and the little done is of the best. I note that 
old iron of the cold blast kind, such as Anthony Hill’s, realises 
good figures, and does not remain long waiting for purchasers. So 
too in tin-plate. The best makers are well sold, though cheap 
brands are still enquired for, and orders in some cases have been 
booked for 14s, 6d. coke plate. 

There is no complaint about the coal trade. The activity at the 
Welsh ports is undiminished, and the leading coalowners, those 
having good areas of the best four feet or No. 3 Rhondda, literally 
command the position. There never was a better time for the 
trade, and the increased use of P. and O. steamers for Egypt lately 

ing placed, foreign ways an e like, and. for these small 
as iy as large coal is in demand. 

The Mountain Ash colliers of Messrs. Nixon have agreed to join 
the Rhondda Miners’ Association. 

The Caerphilly—Llantwit—men have resumed work, but it has 
only been at the sacrifice of the official weigher. 

An influential colliery company called the Wenallt Merthyr has 
been formed to work an area of 1000 acres of coal near Neath. 
Cardiff and Swansea capitalists are amongst the prominent movers. 

The returns of the Forest of Dean iron ore trade show a falling 
off, and in those of coal also. The reason assigned is trade dis- 
putes, operating thus injuriously both against master and man. 


THE LATE WILLIAM BRooKEsS.—We regret to record the death 
of Mr. William Brookes, a well-known patent agent, which took 
place on the 14th inst. Mr. Brookes was born in London in 
September, 1817, and was in due time articled to the late Mr. John 
Moore, of Lincoln’s-inn-fields, who enjoyed a large practice as an 
architect about half a century ago. On leaving Mr. Moore he 
entered the service of Messrs. Poole—afterwards Poole and Carp- 
mael—where he learned the business of a patent agent. About 
1850 he started on his own account, and for many years he enjoyed 
a lucrative practice. Inheriting a strong taste for mechanics from 
his father, who was an excellent amateur workman, Mr. Brookes 
became practically familiar in early life with machinery and 
mechanism, thus laying the foundation for the sound and accurate 
knowledge of such subjects which he displayed in after life. 
Thoroughly conscientious and scrupulously honourable in his deal- 
ings, he leaves behind him a large circle of friends to regret his 
oss. 


THE Exxcrricians’ Drrecrory.—The second issue of this 
Directory has been published, and is a marked ——_ upon 
the first. It is now well arranged, and the information given 
under the different directory headings seems to be complete. The 
different interests and industries are separated and placed under 
headings which readily suggest themselves to one seeking informa- 
tion, and the two practical articles, the one on ‘‘ Electric Con- 
ductors,” and the other on and with ‘‘ Tables for Corrections of 
Measurements in Horse-powers and Watts, &c.,” will be found to 
contain mutch that makes the practical application of figures of 
high value. The list of dynamo machines contains much that has 
never been ae ey before, and is unique in the completeness of 
the particulars and dimensions which it gives of all the machines 
that are made. The Directory contains the following :—Obituary 
notices, electrical conductors, tables for correcting measurements 
of horse-power, watts, &c.; list of dynamo machines, with their 
capacities; useful details relating to arc lamps, useful details 
relating to incandescent lamps, list of applications for provisional 
orders, companies registered in 1883, telegraph tariffs to all parts 
of the world, the British cable fleet, list of local authorities and 
their chief authorities in London and the provinces; post-office 
telegraphs, officers on the staff; railways of the United Kingdom 
and their officials, a directory of the professions and trades con- 
pape with electricity and its applications; postal information and 

lendar. 


‘ 


{ THE Cleveland pig iron trade continues in a dull and listless con- ae ‘ 
dition; but ere continue fairly steady and unaffected « the 
variations of the - market, . At the market held at 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*,* It has come to our notice that some applicants of the 

Patent-office Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office oS 
giving the number of the page of THE ENGINEER at w 

the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at Tus ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Speciication. 


Applications for Letters Patent. 
*.* When patents have been “communicated,” the 
name and address of the communicating party are 
printed in italics. 


12th February, 1884. 
3109. Freep Vatve for Steam Borers, P. C. Noble, 


London. 
3110. ome Boxgs, C. Price, Wolverhampton. 
3111. Ame.ioration of Varicose Vetns, E. Diver, 


jurrey. 

$112. Prorectors for TeLecrapn, &c., INsuLATORs, W. 
P. Fisher, Dudley. 

3113. CrrcuLar Five Stoves, J. Woolven, Brighton, 
and W. Eade, Hove. 

8114. IncrEasING TRAVELLING Faciuities, G. and H. 
A. Rumbelow, Soham. 

$115. Sarprve Paste, H. E. Wintle, Great Knowle. 

3116. Marysprines, W. T. Braham, Manchester. 

3117. ADVERTISING in Soap, T. C. Lovewell, Brighton. 

3118. Prore.iinc Boars, J. A. Stephan, Worcester. 

3119. Preservine Wrve, &c., R. Dunlop, Cardiff 

3120. Marcu Boxes, E. H. Cashmore F. W. Mole, 


$121. CuRLING Har Bris, H. Polak & H. Lowe, Hyde. 

8122. Srups, &c., A. M. — Handsworth. 

3123. Cast IRon PLATES, Allen, Aston. 

3124. Biocks, W. Thompson. Smith, jun., 
New York, U.S.) 


$126. StRETCHING TrovusERs, F. McIlvenna, Manchester. 

3127. Cieaninc Cuarrs, W. P. Thompson.— 
‘A. Dormitzer, New York, 

$128. Evye-cuasses, P. P. Griinfeld, London. 

3129. Repeater Action, A. Nicholas, Handsworth. 

3130. &c., Macurvery, T. Wheelhouse, Brig- 
house, and G. Bamsden, 1, Keighley. 

3131. Improvep Putter, C. G. Gill, London. 

$132. Furnaces, F. Firth, Dews! q 

3133. mang of WaTER for HEATING 


W. Towell and E. Playle, 


3135. Merats, W. H. Brown, Sheffield. 

3136. Hay-makinc Macurnegs, A. Sims, Bedford. 

3137. ArtiFiciaL TEETH, J. Massey, Maghull. 

3138. Fitters, F. H. Landon, London. 

3139. PRINTING Macurxgs, W. R. Lake.—(C. B. Cottrell, 
Stonington, U.S.) 

3140. Manoracture of Paper Baos, W. R. Lake.—(W. 
B. Purvis, Philade U.S.) 

8141. Stanley and T. F. 

Newark. 

3142. Hincep Lins, 8. Lloyd, jun., Wolverhampton. 

3143. FasTENING G. Brookes.—({T. C. Bates, 
Worcester, U.S.) 

3144. Stop Vatves, J. A. and J. Hopkinson, York. 

3145. WHEELS For Rattway VenICLEs, W. R. Lake.— 
(R. N. Allen, Cleasland, U.S. 

3146. TeLescopic Vessers, J. T. Dann.—(T. 
Bergmann, Baden.) 

3147. Frre-crates, G. Dyer, London. 

3148. Dm Sara Covers for Sewers, G. Waller, 


Sou’ 

3149. Gun Carriaces, H. C. E. Malet, Brighton. 

3150. Borer Furnaces and Fives, R. Duncan, J. 
Gillespie, and D. M 

3151. FLusHinc WATER-CLOSETS, &e., G. F. Sanders, 


Birming! 
3152. Garpew Syrincgs, J. Pumphrey, Birmingham. 
3153. Surppine Cases, A. J. Boult.—(A. M. Pratt, U.8.) 
Exectric Bett Inpicator, W. W. Hacking, 


3155. Device for STRETCHING Boots, &c., A. J. Boult. 
—(H. Glines, Bridgeport, U.8.) 

3156. Lec Rest, F. Kaye, London. 

3157. Sropperine of &c., 8. Cox, Charl 

3158. Lupricators, R. Glasgow, and C. CR. 
Boult, Li 

3159. InsuLaTING ELECTRIC W. R. Lake.—-(W. 
W. Averell, New York, U.S.) 

3160. Tramway Enornes, T. C. Fidler, Westminster. 

3161. VeLociprepes, G. Rickard, Truro. 

3162. Bricks and TiLes, P. Bawden, London. 

Pilter Co., Paris.) 
Grip of Riper’s Foor on 

Pepat of E. 8. Camberwell. 


3166. SuLPHO-acrDs, F. Miihlhduser, Gries- 
heim-on-the-Main, 
Screw H. Lake.—(H. C. Pear- 


‘errysburg, U.S. 

3168. borrees, J. —(C. Weyerbusch and 
Company, Elberfeld, Germany.) 

3169. Maxkinc Envevores, H. Piper, London. 

3170. Rotter Levers of Spinninc J. 
Gillespie, Dundee. 

3171. Susstrrvres for LeaTHER, M. Zingler, London. 

3172. Rook, &c., G. Rickard, 

3173. for Propucrxe ELectricity, L. Gaulard 
and J. D. ndon. 

3174. TANNING Hives, A. Myall.—(F. Chailly, Paris.) 


13th 1884, 


8175. Frost Nats, J. 
8176. Evecrric Bruss, W. 


Bristol. 
3177. Bais of Yarn, W. P. ompson.—{L. J. Vezac, 


3181. Gas STOVE Burver, F. A. 
3182. Castinc Zinc Name, &c., TES, Pope, 


Harborne. 
3183. DrvistonaL J. Morris, Ashton-upon- 


3184. Cocks, J. Blake, Manchester. 
3185. SPRING Marrresses, &., G. L. Scott and I. 
Chorlton, Manchester. 
3186. Movixe Gram in H. Gariand, West Kirby. 
3187. Tuse for Castnc Iron, Woon, &c., G. 8. 
L E. Wolverhampton. 
3188. LUBRICATORS, ve 
3189. Hose for Arr Brakes, H. Johnson.—{F. A. 
Magowan, Trenton, U.S.) 
3190. WasHING SS &c., J. McDermid, Basford. 
3191. Expanprsc Writinc Casrnet, A. Paice, Ryde. 
3192. Comprnation Cocks or VaLves, J. G. Connell, 


Glasgow. 

3193. SELF-aDJUSTING PuLLEYs and WHEELS, J. Ten- 
wick, Grantham. 

3194. FURNITURE Castors, W. Yates, Sherston. 


Bristol. 

3199. Vatves for RecuLaTING PRESSURES, &c., 
J. Hopwood, Horwich. 

3200. Morcan’s and Fork 


3201. Pew and Puen CasEs, A. H. Woodward, Bir- 


$202. WATER-MARKED Paper, J. H. Johnson. —( Messrs. 
Blanchet Brothers and Kleber, Rives, France.) 

$203. Forcixe Nuts, W. Ley land, Bolton. 

$204. Fricrion Motions, T. Hand, Blackburn. 

3205. SHeer SHears, T. Myers, Tinsley. 

$206. DisPLayinc ADVERTISEMENTS, &c., J. Brown, 
H. F. Ruston, and F. E. 

$207. Fismine-rops, J. 

$208. Avromatic Locxine Device for Warren, 


Birmingham. 
$209. Lawn Tennis Bats, A. J. Altman.—(W. Cole, 
New Zealand.) 
$210. Execrric Arc Lamps, H. W. Pendred, Streatham, 
$211. Sorraces for Printine, J. H. Johnson.—(A. 
Tournouz, Paris.) 
$212, VENTILATING TUNNELS, 8. Coleridge, London. 
$213. Arracaine Buttons, G. Hall, Tiverton. 
$214. Waste and Sor Pires, F, W. Hagen, Kingston- 
upon-Hull. 
$215. Fotprinc Bepstraps and Criss, C. T, Shepard, 
Albany, New York, U.S. 
8216. AuTOMATIC GovERNOR, W. H. Percival, London. 
$217. Uriiisine the Insrpe of Hanpies of Prxcers, 
&e., 
3218. NES, lasgow. 
3219. SaFeTy APPLIANCE for &e., C. G. Clarke, 
Kingston-upon-Hull. 
$220. Fivsn Pan Ciosets, J. Friend, Exeter. 
$221. Boots and SHors, A. Bowman, Birm' am. 
$222. ELecrricaL CURRENT MEASURER, H. F. Joel, 
London. 
$228. Gas PurirreR Screens, H. J. Haddan.—(J. 
$224. Bi W. N Charlto! 
JEDSTEADS, ussey, m. 
$225, Re-usinc Exuavst Steam, W. K. Tapp, Leeds. 
3226. Carpinc MacHINERY, F. E. Robinson, Leeds. 
3227. Hypro-pneumatic Circuit MoTIvE ENGINES, G. 
Birkenhead, and C. Matcham, dorsham. 
3228, R. Hunter, L. D, Hyland, 
and E. Dobin, London. 
3229. Sweerers, R. Lanham, London. 
3230. Srurrinc MATTRESSES, Sawtell, Holt. 
3231. Wixe Buys, R. Edbrooke, Bristol. 
3232. Hanpies, A. Pirard, Puteaux, France. 
3233. Compounp, J. Randford, Shipley. 
3234, Fitrerine Apparatus, J. F.C. Farquhar, London. 
3235. Fuzes, T. Nordenfelt, Westminster. 
$236. Conveyina Away Coxe, H. Hack, Saltley, Bir- 
and F. Ley, Barrow-on-Trent. 
3237. FoLprxe Carriaces, W. Singer and F, H. Hinter- 
Berlin. 
9288. Ascenraryrxc the or Liqurps in Casks, 
, Kingston-upon- 
3239. Kner and Taxox Boots, J. R. Dean, Westminster. 
3240. or ALLoys, J. . Lewthwaite, Halifax. 
3241. Marcu-Boxes, A. C. Argles, London. 
3242. Fire-escapes, W. W. Clowes, Harrow. 
$243. Securine T1LEs to Vincent, Reading. 
$244. SucaR, W. R. Lake —(K. Trobach, Berlin. 
Securrnc Wepces, W. King, London, G. 8. 


. Godfrey, Hastings. 
$246. TreEaTING Vines, E. Edwards.—(A. B. Escourron, 
Moux, France.) 
3247. ROLLER Burp Actions, J. ioe Stretford. 
or STEEL J. Imray.—(A. Baude, 
ari, 
3249. Preparation of SeLenium, W. R. Lake.—(C. &. 
Fritts and D. H. Hopkinson, U.S.) 


14th February, 1884. 


"| 2230, of the Motion of Satmon, &c., 
EELS, eaton, Birming! 
3251. Packine for Gas Sirpes, &c., J. Whitworth, 


$252. Pastexrso Door Knoss, &c., J. Anniss, Waterloo, 


near 
$253. Horse Hoes, 8. Mason and A. Hill, Leicester. 
$254. AsTracaLs, W. R. Lester, Glasgow. 

3255. REMOVING INCRUSTATION in Borers, &c., C. J. 


Flather, South; 

3256. SwitcHes, . H. Holmes, Newcastle-on-Tyne. 

3257. Crips, 8S. M , Batterley, near Atherstone. 

3258. Nats, J. T. -—{J. 8. Dickson and A. Meyer, 
Pittsburgh, U.S.) 

$259. Two-WHEELED Carriaces, H. Lloyd, Liverpool. 

3260. Mutine Bicycie, &c., Betis, G. A. Taylor, Bir- 


$261. SELF-acTING TIME-KEEPER, L. Hanson, 
3262. Curry-comB Hanpies, J. and 8. Wakelam, 
Willenhall. 


3263. Rartway Carriace Roor Lamps, J. 


Brown, W: 
3264. Locomorive TRAVELLING WHEELS, T. W. Roberts, 
Bramley. 


LERS, Wilson, London. 
$200. Coons for of Sream, R. 

F. C. Tonge, Pendleton. 
Hats when Nestep, W. T. Brooks, 
$271. Giove Fasteners, 8. Twelvetrees, London. 
= to PREVENT Sra-sicKNEss, &c., E. Rollason, 

entry. 

3273. GOVERNING 8. H. Adams, York. 
3274. Water-cLosets, 8. H. Adams, York. 
$275. LAWN-TENNIS BALLS, J. de L. Watson, London. 
3276. Lawn-TENNIs Bats, A. J. Altman, London. 
3277. SAND-BLAST APPARATUS, 
8278. Botrie Stanps, H. Creyke, Sheffield. 
3279. ParnTina, &c., Laas, Huddersfield. 
vg Looms, J. Crabtree and J. y, Heckmond- 


$281. Recutatine the Fiow of Gas to Burners, T.. 


9282. Geyeration of Execrricity, E. L. 
= &c., R. Mason, Birmingham. 
of Bicycies, &c., ason, 

3284. Boxes, W. mas, Birm: 

3285. PITCHFORK, R. ‘aon ugh, Wilmington. 

3286. VENTILATING CaBINs, &c., R. Gough, 

3287. MAINTAINING Suips on a LEVEL I- 
TION, Gough, Wilmington. 

3288. Vent-pec for Casks, G. F. Ilford. 

3289. Gearine for Cranes, &c., F. W. London. 

3290. Wire Drawina, &c., APPARATUS, E. 
(Schmidt Bro Schwelm, Germany.) 

$291. Mgasurinc Dry and Wer E. Wit+, 


Germany. 

3292. a Barts, A. J. Altman, 

$293. VENTILATING BrovcHams, E. jun., and W. 
H. Hills, Dover. 

3204. CRICKET Bats, A. J. Altman, London. 

3295. Hotpers for ELectric Incanpescent Lamps, 8. 
J. —_ London. 


ANDS, J 

3300. JACQUARD, &c., CyLInDERS, I. Thomis, 
and M. Wi ibsey. 


3502. &e., FURNACES, R. and W. Welford, 
Sunderland. 

3303. Inp1a-RUBBER for Boots, R. Moss, London. 

3304. Curttne Woop into Sticks, W 

Po.isHine Porrers’ WaRE, A. and Purvis, 

3306. Lway Burress, A. Slater, 

8307. Burrer Sprines, A. Slater, Gloucester. 

3308. InsuLATED SwiveL CovupLine for ‘TELEGRAPH 
J. 8. Hepburn and G. Souter, 

3309. EvaporaTine and W. A. Barlow.— 
(P. Calliburcés, Paris,) 

3310. Uriuistnc CENTRIFUGAL Force, J. C. Mewburn. 
—{A. Mouiliard, Lyons.) 


8311. Preparine Tra, G. Rittinghaus.—(W. Henschen 
and Co., Germany.) 

$312. Apparatus for Woot Comsine, W. T. 
Garnett and J. Wheater, lord. 

— for SusPENDING Picturgs, &c.,C. E. Hodges, 

mdon. 

8314. Cricket Boots and Snors, A. V. Newton.— 
(J. Keats, Fra: -on-the- Main.) 

8815. RecvLatine the SuppLy of Gas to 
Carriace Lamps, H. E. Newton.—(Société Inter- 
nationale Eelairage par de Gaz d’ Huile, 

3816. Sarery Device for SMALL-ARMS, 

London. 

$317. Broocues, J. G. Rollason, Birmingham. 

$318. Layrnc Down ELECTRICAL Conpuctors, C. E. 
Webber and F. Bolton, London. 

$819. Stream Enorves and Borvers, W. R. Lake.—(E. 
Friedrich and M. Jaffé, Vienna, 

3820. Borries and Stoppers, J. Bows 

$321. and Parasois, J. Bourne- 


mouth, 

Gear for Evecrric Motors, A. M. 
k.—{J. C. Henderson, New York, 

3823. LpHate of Sopa, &c., F. Wirth. 


—(H. Herberts, @ y.) 
3324. Toy, AM Clark. A. Volke, Japan.) 


15th February, 1884. 


3325. Removine the Water of ConpEensep Steam, &c., 
D. Halpin, London, and J. Gresfiam, Salford. 

3326. Fiusnine Sewers, T. Caink, Malvern Link. 

8327. Mrxine Tza, J. A. R. Main, near Glasgow. 

$328. Sotes of Lawn SHOES, &e., F. G. Myers, 
Wellingboroug! 

Frxino Roor Rary-water Gutters, &c., G. Kay, 


ibarchan. 

$330. VeLocrrepes, H. J. Brookes, Smethwick. 

$331. Packine for Guanps and Joints, D. Taylor, 
Liverpool, 

the of PassENGERS and 

‘ARES, 

3333. Escvrcngon and Nats, &c., F. W. Gorse, 
Birmingham. 

8334, Writina, J. Hol , Salford. 

3335. Baa for Hotpine Woot, 8t. J. V. Day.—(P. &. 
Swan, Calcutta.) 

8336. Deck Seats, J. Linkleter and W. P. Mears, 
Tynemouth. 

3337. Muves for Sprvninc Frsres, J. 8. Cooke and A. 
Hardwicke, Li 

FLANGE for WaRP Beams, H. Sharp, Bolton-le- 

oors. 
$339. Tricycies, T. B. Howard, Coventry. 
Maenetic CLotues, &c., G. Carron, 
mdon. 

3341. Arracninc Botsters to C. Wingfield, 
Sheffield. 

Gavoe for Cricket Bats, A. J. Altman, 


on. 
8343. Bac for Hotpinc Woot, St. J. V. &. 
Swan, Calcutta.) 
an’ pany, ew 
= Pixs or wh 
ipringmann, 
on. 
3347. Stencu Traps, T. 8. Truss, Chiswick. 
8348. DETACHING-GEAR of Lire-svoys, &c., J. 8. Comrie, 


Rarn-waTeER, &c., Pires, J. and A. Law, 


3350. a Cutrers, W. and J. Maiden, Hyde. 
Rap1aTIon of Heat, &c., L. Masche, 
3852. SasH F. Howcroft.—(Jno. A. Stewart, 
Rochester, U.S. 


3353. Steam Borers, E. H. Nicholson and A. T. 
Allcock, Newark-upon-Trent. 

8354. PORTABLE Water-cLosets, T. Welton, London. 

$355. Furnaces for Burninc Furst, C. D. Abel. 
—+(G. Alexis-Godillot, Paris. 

8356. SEwIne Macutnes, C . Gardner.—(H. C. Gros 
Cannstatt, Germany. 

3357. REVOLVING Smee for Suow-casss, A. J. Boult. 

», Toronto.) 

3358, UNDER Saeasmeen, T. Walker, Roseneath. 

3359. Lamps for Liout, &c., J. Hinks, 
Warwick. 

8360. Crates, E. T. Lucock, Stourport. 

3361. ToBacco, J. Bennie, 


Glasgow. 
3362. Burners for O1Ls, G. Lyth, 
3363. Stone, &c., J. Elliott Elliott’ and 


Parsons, Has 

3364. INDICATING the Tre at which Crocks should be 
Wovunp vp, es, London. 

3365. Testixe Gas, A. West 

3366. Rotary Pumps, &c., Ww. and J. McL. 


Harley, Lewisham. 


3368. Do.uies, J. Battes, Bradford. 

3369. ELEcTRIC Rar.ways, F. Maidstone. 
3370. Rests, J. 

8871. Frrerroor London. 
3372. Canp.esticks, W. H. Bulpitt, Birmingham. 
3373, Bricks, &., W. G. Hu 

8374. LeaTHER, A. Myall.—(Z. Martin and A. Fugier, 


Paris.) 
$375. Tannino Hives, J. Salamon.—{L. Verges, France.) 
3376. UMBRELLAS, J. Feldman, 

Sounp-poarps of PIANOFORTES, J. Delerue, 


8378. TREATING LeaTHER, W. Late 

3379. Fasteninc TocETHER the of LEATHER 
Drrvinc Betts, W. Guest, London. 

3380. Prorecrinc from Rapip Wear the Exterior 
UNDER SurFACcE of W. Guest, London. 

3881. Hor-air Enarnes, T. Heron, Manchester. 

3382. Miners’ Sarety Lamps, G. Saint, jun., Ruabon. 

3383. Fasteners for Gioves, &c., M. T. eale, London. 

3384. Formina, &c., Casxs, E. 

3885. Motor, A. M. Clark.—(B. H. Racine, France. 

3386. Stanps of Drapers’, &c., Busts, A. W. andG. B. 
Childs, London. 

3387. Srereus, I. Joseph._(R. M. Hunter, 
Philadelphia, U. 

3388, LEATHER, G. ene and A. Fox, London. 


16th February, 1884. 
3390. GarpEen Rakes, A. W. Partri ednesbury. 
3391. SirTING or SORTING Tea, J. iy R. Main, Possil 
Park, near Glasgow. 
BicHRomate of Sopa, T. Carlile and J. Park 
3893. Water to Kitonen Ranag, &c., 
Borers, H. W. Tyler, Bath. 
8394. PROPELLING ONE-WHEELED VELOCIPEDES, J. 
Simonton, Comber, 
3395, CULINARY UTENsizs, G. J. Harcourt and B. W. 
Horsf Clifton. 


ord, 
8396. SEL¥-actinc SyPHon, T. H. Tait, Edinburgh. 
3397. Szewine W. P. Thompson.—(H. 
Vigneron, Pi ris.) 
3398, Surps’ Boas, &c., J, Clayton, Seacombe, 
3399. Braces, F. Stubbs, Askern. 
3400. Hair Pixs, P. Watkins, Painswick. 
Held MILK! a Licnt and i REFRESHING Brver- 


itratton 8 
3402. 4 a Frames, W. E. Hac! , Burnley. 
8403. Pickers for WEavina, W. E. , Burnley. 
3404, Baas, T. Briggs, Manchester. 
8405. ATMONEMETOR, A. Wrig] 
3406. Deapentnc the of WHEELS, W. Martin, 


J. B. 
3408. AppLyinc to Bicy &e., APP. 
Carryinc UMBRELLAS, &c., F. A. Brighton. 
3409. Packine Sort Soaps, J. P. Humble 
3410. Looms, R. Halland J. Hobson, Bury. 


3411. Looms, R. Hall and J. Hobson, Bury. 
8412, Crip for Giazine, J. Booth, Bolton. 


$418. Consrructinec Hanpies from Tips, 1, 
R. Ellin, Sheffield. 
HANDLES of TABLE Cutiery, C. Ibbotson, Shef 


3415, Curtrxa, &c., Woop, J. Rowley, East Dulwich, 
3416. Covertinc ELecrricaL ConpuctTors with Insy. 
A. Muirhead, London, and D 


Phill 

3417. Noxious Vapours, J. 
dale, and F. Nuttall and J. Rouse, Old! Roch 

8418. APPLYING PREssURE to PREssING 8J 
V. Day.—(P. S. Swun, Calcutta, 

8419. Pistons, W. tt, Nottingham. 

8420. Governor for ones, H. J. Haddan,— 
Zalm, Rotterdam.) 

84 DJUSTING NECKTiEs, G. olding, Norw: 

3423, Pocket Piano, E. Winter London, 

8424. APPLYING PRESSURE to PRESSURE Routers, 8, J 
V. Day.—(P. 8. Swan, Calcutta.) 

$425. UMBRELLA Sricks, J. T. Akerman, London, 

3426. AvuTomaTicC Motion for 
J, Cheetham, Oldham, and W. Butterworth 


$427. Locks, A. M. Clark. v4" . Morris, Ohio, U.S.) 

3428. APPLYING Pr Routers, 8, J, 
V. Day.—{P. S. Swan, 

$429. Removine Stacy Hairs from Fur Seats, &c, 
Skins, A. Paterson, London. 

8430. Hats, W. D. Zerffi, London: 

8431. Fasreninos for GLoves, &e,, R. W. Bradnock, 
Birmingham. 

3432. ORNAMENTING Buttons MADE of Ivory, &c., W. 
Newman, 

. TREATING SACCHARINE So.vtions, J. H. Johnson, 

—(V. Four, Paris. 

3434. Niant, &c., Ligurs, Groth.—(F. Berta, Fulda.) 

3435. CONDENSING Stream, B. Tower, London. 

3486. TeELeGRAPHic ApraRatus, J. Graham, London. 

3437, Borter Furnaces, 8. Schuman, Glasgow. 

3438. BicycLe, W. Bennett, London. 

3439, KNEADING MACHINE, H. Lake.—(J. Rudolphe, 

3440. Wrappers for Carns, &c., Nownhem, Bath, 

$441. Lapres’ Costumes, H. Grate, London. 

3442, — LIGHTING Gas BURNER and TaP, A. Kinnear, 

ndon. 

8443. Wrovont Iron or Steet Drums, A. B. Perki 

Bradford. 


$444. Arm Passaces in REGENERATOR Furnaces, C, 
Hunt, Birmingham. 

3445. Lusricators, A. Budenberg.—(W. Noil, 
Minden, Germany.) 

3446, A. Budenberg.— Noll, 

$447. Sunraces of STEREoTYPEs, Moseley, 


ester. 
Mourns of Borrizs, &c., A. Barham, 


ydon. 

$449. SEPARATING Fipres, J. Howson, London. 

$450. ATracHMENT for A. M. Clark.—(V, 
Wood, Peru, Indiana, U.S.) 

$451. Ixoporovs Nicut Commope, L. Appleton, 
London. 

$452. Liquips, H. Lake.—(P. 4. Mallet 
and T. A. Pagniez, Paris.). 

$453. Prrow Cuarns, F. Ley, Barrow-on-Trent. 

3454. Borries for ArRaTeD Liquips, I. Kheinberg, 


18th February, 1884. 
Distxrectinc Apparatus, T. Bradford, Man- 


$456. WATERPROOF Garment, H. Markus, Fleetwood. 

3457. Giazino Bars, J. Fraser, Arbroath. 

3458. Suppiyine Fue. to Furnaces, T. Henderson, 
Liverpool. 

3459. Coatinc Screw Buapes, A. Dumbell, 
Liverpool, and J. Dumbell, Bootle. 

8460. Sarery Canogs, J. Watson, G 

3461. Mera, W. A. Carl: 

$462. Commutators of Dynamo Macuines, &c., W. A. 


Carlyle, 
con Suarts, J. Whitley, Leeds. 

cae Corrers and Giss, H. 8. Stewart, London. 
3465. ABSTRACTING VALUABLE Properties from 

tions, J. Pedder, -in- Widnes, 
3466. FIRE-ovENS, J. and R. Y 
3467. MeTaiic Screws, W. H. Ric 
3468. Castine Ficures, J. W. Stanley, — 
3469. Apparatus for Gas H. G. 

Hellier, London. 
3470. Borries, H. Arch and C. Wozencroft, Leeds. 
3471, Oprarnine of Sona, C. Ellis, Glasgow 
3472. Cex Sprinos for Carriages, J. Allen, London. 
3473. ELecrricaL PENDULUM INDI- 
and W. P. Mendham, Bristol. 

ord and T. Kershaw, Birstall. 
3475. J. Bates, Huddersfield. 
3476. Spanwers, &c., W. Wise, Birmingham. 
3477. TyINc APParatvs, H. Courteen, ottingham. 
3478, TurN Butrons, J. Walker, 
for Meta. Fencrne Hurp es, R. 


Fintxo mers for Orpwance,, ‘G. Quick, 
jour 


Presets for Maxine Bricks, Ties, &c., T. Whit- 


Newspapers, &c., C. B. 8. Webb, 
3483. Fasrios, H. H. Lake.—{F. Colcom- 
Tickets, &e., J. M 
UMBERING 
Black, London. 
3485, HEAT-REGULATING Apparatus, H, H. Lake.—(J. 
B. Garadot, France. 
8486, ConTROLLING the Movement of Fivips, &c., H. 
348 IMENT, 
Roan Venicurs, F. Bosshardt.—(P. C. Guillard, 


3489. APPLYING OILLESs Ax.xs, &., 
E. B. Petrie and A. W. Shaw 

3490, INEXTINGUISHABLE Liat, R. London. 


3491. CLeanina Boots, A. H. Thom , London. 
3492, HammeRrtess Gun Locks, F. , London. 
8493. Dissotvinc LeaTuer, W. Martyn, fadebridge. 


3494. Soot Erapicatine and Sanitary Factne, 
T. G. Pim, Battersea. 
3405. Gas E. Cobham and J. Gillespie, 


8496. MecHANICAL Motor for Szewinc Macuines, C. J. 
sot C. Gettens, London, 
. VELOCIPEDES 
8498. CoLLEcTION, ‘&e., of Five Dust, i. Barclay and 
R. Sim Cumberland. 


3499. MECHANICAL STOKERS, c. c. 8. London. 
. Trousers, &c., R. V. Ash, Ports- 


$501. Ca I of J. D. Ellis, 
1. Castina Incots D near 
Rotherham. 


Braziers or Stoves, F. C. Hardy, 

on. 

8503. SWEETENING, &c., SouR Liquips, &c., E. W. 
Scofield, Brixton. 

Vesse.s, W. Crawford and Son, 


808, 05. Guass, J. A. Briggs and W. Collins, 


W. Hebler, Fluntern. 
3507. Snips and ATING Piers, &c., A. 8. Hamand, 
London. 


8508. Cookine J. Currall, Birmingham. 
3509. Fisn Jomnts, 


8) , Liverpool 
8511. ELOCIPEDES, A. J. Eli, London. 
8512. Mai &c., R. D. Sanders, Ni 

3518. MACHINERY for PRESSING Bricks, &c., W. John- 


son, Leeds. 
3514. Savery Cartrincgs, R. Atkin, Wandsworth. 
8515. Corrine W. it. London. 
$516. Currine Fret Leap, W. London. 


8506. CARTRIDG 


3517. LABELLING BortLes, &c, &e., Wadhurst. 
8518. Suau or F. y 


3125. Founrarn Pens, W. P. Thompson.—(L. E. Water- 
man, Brooklyn, U.S.) 
mdon, 
3265. CLosEts, &c., J. Young, Greenock. 
3266. PRESERVING WASHING-MACHINE J. 
Watson and G. Whalley, Keighley. 
$267. Fastener for Hotpinc Lerrers, &c., J. 
H. Hollinghurst, London. 
Angers, = 
3178. Tricycies, 8. Leek, Walsall. 
3179. Hat Brus, J. Morgan, Bristol. 
_ 
3297. Recutatine, &c., Steam Encines, H. Kithne.— 
(Dr. Proell and Liharwosky, Dresden.) 
Drawinc Corks from Botrites, W. Rushworth, 
Idle. 
3196. Marrver’s Compass, F. M. Moore, Belfast. 
3197. Morcan’s Batance Sock, J. Morgan, Bristol. 
3198. Morcan’s Rispep Kwyire Boarp, J. Morgan, anchester. 
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9619. Prez Joints, A. C. Henderson.—(J. Brauer and 
G. de Jean, Paris. 
90. CARBONISING CoaL, J,G. Willans, London, 


3520. 
1, Roorine Tixes, C, Schlicke Berlin. 
CarpiNa Macurery, R. if. Brandon. 


Rust, Boston, U.S.) 
3593, Gas, H. Townsend, Bradford, 
24. VaLves, G. Waller, Southwark, 
25, ASCERTAINING the Propuct of Numpers, A. L. 
Sparkes, Landford. 
9526. Smokers’ Requisites, P. Davis, London. 
3527. Evectric Lioat, R. H. Gould, Peckham. 
9528. CricKET Bat, W. Peacock, London. 
3529. Gas Encines, W. H. Watkinsop, Charlton. 
3530. Lamp Giopes, A. Clark,—{C. de Changy, Paris.) 
8581. Nature Printine, T. Honywood, Horsham. 
3582. VeLocipepes, E. Burstow, Horsham. 
9538. Braxes, A. B, Harding.—(J. Harding, Chili.) 
3534. Disrnrecrators, O. Schitze, Berlin. 
9535. ReauLatine Gas, H. Lake.—(M. Gaillard, Paris.) 
3536. PROTECTING 8 SrRvcTUREs, F. M. Lyte, 


Putney. 

3587. Gas Motor Enornes, H. P. Holt and 
F. W. Crossley, Manchester. 

$538. Butrons, &c., C. Abel.—(G. Westheimer, Germany.) 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressl Tue Enaineer at the 
of Her Majesty's of Patents. 


1069. TRANSFORMING NAPHTHALINE - DI SULPHONIC 
Acips into Am1po-NAPHTHALINE - DI - SULPHONIC 
ACIDS AND THE MANUFACTURE FROM THESE ACIDS 
or YELLOW AND OTHER Dyes, J. C. Lon- 
don.—ith February, 1883.—(A communication from 
L. Freund, Alsace.) 4d, 

This consists in transforming the two naphthaline- 
di-sulphonic acids into the mono-nitrated substitution 

ucts, which, being submitted to reduction, give 

e corresponding amido - naphthaline - di- sulphonic 
acids, By combining these with phenols, oxy-phenols, 
their ethers, homologues, an 
yellow dyes are obtained, and with naphthols, their 
ethers, homologues and sulpho-conjugates, and with 
di-oxy-naph e, ponceau dyes are obtained. 

2715. G. Wellner, Austria. 
—S8ist May, 1883. 4d, 

This relates to a w shaped balloon which will 
ascend and descend obliquely with the pointed end 
foremost. A heating apparatus is provided in the car 
of the balloon for regulating the carrying capacity of 
the balloon. 

2757. Moutpine iv Dry on Green SAND OF ALL 
METALS OR THEIR ALLoys, &c., S. B. Seanor and J. 
leeds, and J. Butler, Bradford.—4th June, 

This relates essentially to mould in 
sectional blocks, each bearing part pattern. 
2778. Macuinery ror Testinc StRENoTH oF MaTE- 

RIALS AND STRUCTURES, AND GauGEs, WEIGHING 
Macuines, DYNAMOMETERS, AND Pipe JOINTS USED 
THEREWITH, &., A. H. Emery, New York, U.S.— 
5th June, 1883. 2s. 2d. 

The machine is constructed with coupled load beams 
adapted for use respectively and interchangeably as 
the and platform of the scale, according to whether 
a strain of tension or com ion is to be produced. 

¢ beams are conn adjustably to one end of a 
pair of screws to which the s apparatus 
applied, and are su on a movable slidin, 
on a foundation and provided with springs, whic’ 
return the bed to its normal position. Any ini 
een can be ape on the springs. A double-acting 

ydraulic press is employed in connection with speci- 
men holders to produce heavy strains. 

2061. Fiour Miis, K. J. Dance, Clifton.—7th June, 


883. 

This consists in applying to flour mills or machinery 
blowing or exha ay tus for the purpose of 
avoiding explosion from the collection of dust in the 
stive room, by leading the dust to the furnaces. 
3054. Rourpapouts orn Carovusais, FE, G. Brewer, 

London. —20th June, 1883.—(A communication from 
8. J. Mignot and J. B. Franchelli, Paris.) 6d. 

This relates to a game in which independent tracks 
or platforms turn ely round a cen axis, and are 
actuated by a system of pawls and ratchet wheels. 


3065. Manuracture oF PLAIN AND ORNAMENTAL 


turning the edges of the tire inwards so as to cause 

them to hold the rubber tire in position without the 

use of cement; and, Thirdly, in casing tires with a 

thin metallic covering. 

3070. Gas-motor EnoIngs, &c., J. Fielding, Gloucester. 
—20th June, 1883. 10d. 

This relates to the use, for controlling the emission 
of the exhaust gases from the working cylinder, of a 
supplementary piston and cylinder: also to a gas 
engine with three working cylinders and three 
charging pumps, so connected that neither pump sup- 
plies the working cylinder of which it forms a part. 
‘three supplementary cylinders and pistons are pro- 
vided for the emission of the exhaust gases, and the 

es or to compress air for s purposes. 
governor is described, in which a dead weight acts in 
combination with centrifugal balls, the vitating 
and centrifugal forces balancing each other at the 
normal speed of the governor. 

3082. Wasnine Macuixes, A. I. Denny, Germany.— 
2lst June, 1883.—(A communication from F. Yahnel, 
Germany.) 8d. 

A trough with a curved bottom is supported in a 
frame and provided at opposite ends or sides with 
boards or covers hinged thereto to keep the washin, 
liquid within the same. Curved ledges are fasten 
at two sides, and to them washing pegs of hard wood 
are secured. A curved swinging frame actuated by a 
handle is provided with washing similar to those 
in the trough, and the clothes are between the 
two sets of pegs. 

3098. Om Burners, J. C. Morrison, West Ham, and 
R. Smith, Bromley.—22nd June, 18838.—(Not pro- 
ceeded with.) 2d. 

The burner has two or more cylindrical wicks fitted 
to the lamp. Toothed wheels round the wick case 
serve to raise and lower the wicks, to which air is dis- 
tributed by means of spiral pieces attached to the outer 


8100. Incanpescent Exectric Lamps, R. Harrison, 
Neweastle-on-Tyne.—22nd June, 1883. 6d. 

The neck of the globe is formed so as to admit of 

the use of L-shai eces, having limbs within the 

lobe, to which the ends of the fil t are ted, 

e external ductors being ted to the other 
limbs, which project through the glass. 

3102. TrLernones, S. J. Coxeter and H. Nehmer, 

—22nd June, 1888.—{ Not proceeded with.) 2d. 

The vibrations are caused by the movements of the 

walls of one or more tubes effected by electro-magnets. 


is, ‘ot 
relates, First) to the manufacture of a metallic 
or alkaline chloride by the employment of any suit- 
Secondly: to docomposing the chloride thus fered 
ay. ecomposing e thus formed by 


ERATED LIQUID BEVERAGES, J. Pumphrey, 
Birmingham.—22nd June, 1888,—(Not preveeded 


) 
This relates to an instrument for opening bottles 


with internal stoppers so as to avoid waste and the 

damage by the fees pred liquid, and to allow of any 

portion of the liquid being drawn off. 

8119. Screw Propetters, F. Bosshardt, Manchester. 
—23rd June, 1883.—(A communication from A. 
Zednictk, Austria.—( Not proceeded with.) 2d. 

The object is to overcome the undue ure of the 
water on screw propellers, and it consists in fixing a 
casing in the opening where the propeller is situated. 
The propeller shaft has a thread near its end on to 
which the propeller fits, ering a threaded bush and 
being arranged to revolve and travel in the casing. 
The shaft has two rings and springs which limit the 
travel and act as buffers when the reversing of the 
engine takes place, 


$120. Tarcets ror Practice, R. Morris, Black- 
heath,—23rd June, 1883. 4d. 

The object is to enable rifle practice to be carried on 
at reduced ranges while retaining the sighting as for 
ranges of full length, and it consists of a fixed bull’s- 
eye and a movable one which, when adjusted in height 
on a frame marked with divisions to indicate various 

es, and the rifle being ree sighted and aimed 
at the fixed bull’s-eye, t eke will hit the 
adjustable bull’s-eye. 

3128. Gas anv orneR Pressure Gavoes, Sir D. Salo- 
mons, Tunbridge Wells,—23rd June, 1883.—{ Not pro: 
ceeded with.) 2d. 

Three tubes communicate with each other at the 
lower ends; one contains an adjustable piston serving 
to regulate the level of water in the other tubes, one 
of which is open to the atmosphere and the other con- 
nected with the gas supply, and is furnished with a 
cock to cut off the supply. 


3130. Rinos anp TRAVELLERS OF RING SPINNING AND 
Twistinc Macuines, J. Wetter, Surrey.—23rd June, 
1883.—(4 communication from H. Dodt, Belgium.) 


4d. 

This consists in adding to the ordinary ring a ring of 
smaller diameter which forms with the ring a groove 
or rim to receive the head of the traveller, which is 
bent so as to follow the shape of the rim. The thread 
need only be taken with one hand or both hands, 
introduced between the ring and the head of the 
traveller, and carried directly to the spindle without 
requiring to put the finger intothe ring. The circum- 
ference of the ring is provided with ventilating holes, 
through which the dust given off by the thread can 
escape. 
$181. Apparatus FoR TELEGRAPHIC AND TELEPHONIC 

0. Schiifier, Vienna.—23rd June, 
1883. 

This relates to electro-magnetic apparatus for con- 
necting and silencing all stations in one partial circuit 
‘by means of a polarised relay without contact springs ; 
to silencing the stations not interes the corre- 
spondence, and to a means of connecting any station 
without disturbing the others. The complicated 
nature of the mechanism precludes its being described 
without the aid of illustrations. 


3134. AppLiances For Liquips, &c., F. T. 
Bond, Gloucester.—25th June, 1883, 6d. 

The apparatus is in the form of a series of vertical 
metallic circular chambers, through which the water for 
ee cooling is made to ¢c' te from a reser- 
voir placed at a lower level by means of a syphon 
arrangement of tubes. 

3148. RecuLatinec THE Pressure or Gas, H. Devine, 
Manchester.—25th June, 1883. 6d. 

The gas is led through a chamber, the entrance to 
and outlet from which are reduced in area by the 
pas os of a series of fixed discs or plates, either 
perforated or smaller in diameter than the pipe to 
permit the gas to pass them. 

3146. Fiusnina APPARATUS AND WASTE-NOT VALVES 
TO BE EMPLOYED THEREIN, &c., M. Syer, J. Gilmore, 
and W. R. Clark, London.—25th June, 1883. 6d. 

This relates, First, to a valve consisting of a seatin 
in the mouth of the flush supply , normally pews 
by a flexible disc spring- rom a dome, such 
dome and the disc being air-tight at the edges to form 
a pneumatic chamber, to which is connected a suction 
pipe from a bellows operated by the pull, so that when 
air is exhausted from the chamber the disc leaves its 
seat and the water is free to flow down the flush pipe. 
The spring gradually expands the chamber as the 
vacuum disappears, and the disc is forced to its seat 
again. An after flushing device is applied to the 
ooo pipe when adapted to water-closets, and con- 
sists of a chamber with a projecting lip to catch 
enough water to fill the chamber, which @ small 
aperture opening into the flushing pipe. 

3152. Arm on oTHER FLUID PressuRE or Vacuum 
Brakes For Raitway Trains, &c., A. B. Evans, 
Manchester.—26th Jnne, 1883. 6d. 

This consists in arranging a small pipe to pass from 
the locomotive to the rear vehicle of a train, where it 
communicates with the train pipe of the brakes, while 
at the locomotive end it communicates with a pressure 
or vacuum gauge or tell-tale indicator. 


3153. Manvracture oF Mixep TexTILE on KNITTED 
Fasrics OR MATERIALS FOR Goops, &c., 
D.C. Miller, Larkhall, N.B.—26th June, 1883.—( Not 
proceeded with.) 2d. 

The object is to provide a material flexible in one 
direction and more or less stiff in a direction oblique 
or at right angles thereto, and it consists in introduc- 
ing within the weft space of any ordinary warp a stiff 
material, such as laths of wood, pasteboard, or similar 
material, or flat strips or wires of metal. 


$154. Cooxine Ranags, J. Shaw, Glasgow.—26th 
June, 1883. 8d. 

This relates to cooking ranges which are convertible 
from a closed to an open cooking range, the main 
object being to enable a sufficiently long open flue to 
be drawn out over or towards the fire when the range 
is to act as an open range, and it consists in making 
such flue telescopic. 

3155. Construction oF VELOCIPEDES AND APPARATUS 
IN CONNECTION THEREWITH, H. J. Lawson, Coventry. 
—26th June, 18838.—(Not proceeded with.) 2d. 

The object is to enable the rider to more effectively 
control and vary the stroke of the crank without inter- 
fering with the speed of the machine. 


3156. Lawn Tennis Nets, &c., R. S. Moss, Manchester. 
—26th June, 1883.—( Not proceeded with.) 2d. 

This relates to improved means for distending the 
net, whereby it can be adjusted in height and torsion 
with the test nicety. The net rope is acted upon 
by a cam fastened to each pole, and which allows the 
rope to be — through one direction, but locks 
it when released. 


$158. Vatve APPARATUS FoR REGULATING FLUID 
Pressure, C. D. Abel, London.—26th June, 1883.— 
communication from G. Westinghouse, jun., 
Pittsburg, U.S.) 6d. 
This relates to a pressure regulating valve fitted in 
a passage, through which steam or compressed fluid 
passes, and on the stem of which valve is a piston of 
— area, working in a cylindrical cavity, into which 
a little of the fluid is allowed to leak by a small hole. 
From this cavity there is an escape , covered 
by a valve, the stem of which rests on a flexible 
strained downwards by an adjustable 
he space under the diaphragm communicating 
with the pipe that is supplied with the fluid. When 
up, thereby opening the escape valve, an 
allowing the fluid in the space under the piston of the 
regulating valve to escape; the pressure on that piston 
being then greater dewrweerte than upwards, the 
iston descends, and closes, more or less, the regu- 
ting valve to which it is attached. 


$162. ArracHine AND FasTENING HANDLES TO TEA 
AND CorreE Pots, &c., W. H. Winter, Shefield.— 
26th June, 1883.—{.Not proceeded with.) 2d. 
on to the top 
passed through a 


A metal or other projection is solde 
bottom sockets, and a screw is 


jection, 
and by handle. can be 
tightened or loosened as required, both at top and 
bottom. 
3168. Apparatus For INDICATING THE PosITION oF 
J. Liardet, Brockley.—26th June, 
3. 

The movement of the rudder to port 
effects the closin; 
circuits, in each of which is an electric lamp, so that 
when the rudder is moved to one side or the other, 
one of the lamps is lighted, while when amidships 
both lamps are extinguished. Electric bells or gongs 
are also sounded when the rudder is moved. The 
circuits also register the movements of the rudder on 
a travelling surface. 


3173. Macuinery orn APPARATUS FoR DRILLING 
or Bortna Howes 1x Rock, W. L. Wise, London.— 
26th June, 1883.—(A communication from C. W. 
Burton, Paris.) 6d. 

The drill may be driven by an electric motor 
mounted on a carriage fitted with traversing aa 
= admits of adjustment to suit the position of the 


non-conductor, such as ivory, and into the 
means of such screw the 


31'76. Macuines ror Forcinc Horsesnor Nazs, A. 
J. Boult, London,.—26th June, 1883.—(A communica- 
tion from W. Werts, Philadelphia.) 6d. 

This relates particularly to machines in which 
an anvil, with a concave face, is combined with 
laterally operating dies, for forging the nail blank, 
and .with a forging roller carried round oy @ crank, 
and acting in connection with the anvil to flatten and 
taper theshank. The objects are to control the forging 
sales and readily change its course in respect to the 
anvil; to operate the lateral dies by simple mechanism, 
and to regulate their movement; to provide appliances 
for cutting the forge nail from the nail rod, and feed 
the latter intermittently to the machine; and to pro- 
vide means for heating the nail rod. 


3178. MecHaNisM FoR FAacILITATING THE ACTION OF 
MAGAZINE AND OTHER FrrReE-arMs, H. 8. Mazim, 
London, —26th June, 1888. 10d. 

The object is to utilise the recoil of the fire-arm to 
store up energy in a spring or s) to operate me- 
chanism for extracting the exploded cartridge shells, 
cocking the arm, transferring the cartridges from the 
magazine to the rear of ihe tetl, forcing them into 
the barrel, and closing the breech. 


8182. Gatvanic Batreries, J. R. and J. W. Rogers, 
London.—27th June, 1883. 2d. 

Two ‘ous cells, the lower portions of which are 
impervious, are filled with a mixture of graphite and 
peroxide of manganese; to one cell is added nitric 
acid, and to the other cell some acid other than nitric 
acid. The two cells, fitted with carbon plates, are 
placed one within the other, and are placed in an 
outer cell containing sulphovinic acid and a zinc rod. 


$3184. Apparatus ror ExHIBITING ADVERTISEMENTS, 
C. F. Pollak, London.—27th June, 1883. 6d. 

An electro-motor or clockwork mechanism is caused 
to o te an endless band bearing advertisements, 
which are exhibited in succession at an opening in a 
suitable case. 

3186. Picks ror Minina, &c., G. W. Elliott, Liver- 
pool. —27th June, 1883. 6d. 

The object is to provide a ready and safe mode of 
attaching interchangeable picks to one shaft or handle 
till the picks are of section tapering from 
the centre to each end, and a socket or head on the 
handle has a tapered hole large en to admit the 
pick about as far as the centre, where it wedges itself 
firmly. 

3188. Manvuracrure oF Prtep Fasrics, D. Marcon, 
Paris.—27th June, 1883. (Void.) 2d. 

This relates to improvements on patent No. 2623, 
A.D. 1880, the object hope | to improve the cloth and 
facilitate the cutting by allowing more time for same ; 
and it consists in —— a section or tappet at each 
side of the loom, whic ves three picks with weft 
and two movements of the lathe or slay without weft. 


$189. Tuses, &€., R. Heeley, Thurley.—27th 
June, 1883. 4d. 

The principal object is to produce metal tubes with- 
out soldering or brazing, and it consists in making 
them in two pieces, one of considerably more than 
half the whole diameter, and having its edges turned 
round and flanged inwardly, and the other, which 
completes the tube, has its edges turned and flanged 
outwardly, and when fitted over the other piece the 
edges are tightly closed upon each other. 


83190. Hampers orn BASKETS FOR TRANSPORTING 
BortLes oR CARBOYS OF ACID OR OTHER CORROSIVE 
or DancEeRous MATERIALS, &c., H. ner, Widnes. 
—27th June, 1883. 

The object is to P mspeee the breakage of bottles con- 
taining acids or other material during transit by pro- 
viding a special form of baskets consisting of thin 
elastic wood standards with a base composed of two 
thin conical concentric rings, between which the 
standards are fixed at equal distances apart. Wooden 
hoops placed at intervals in the height of the basket 
are fixed on the exterior as well as the interior by 
means of a jointed mould which gives the basket the 
required contour. The les are of cane, cord, or 
cloth impregnated with india-rubber. 


3193. Treatina LINSEED AND OTHER OILS, 
&c., A. Ford, London.—2ith June, 1883.—({ Not pro- 
ceeded with.) 2d. 

The oil is placed in a tank <i of being heated 
and provid per gel a through which air is driven 
to agitate the oil while heat is applied to the surface. 
When a temperature of from 130 deg. to 150 deg. Fah. 
is reached, a solution of diacetate of lead is slowly 
added and the agitation continued for ten hours, when 
it is allowed to settle and the se’ drawn off. 
More diacetate of lead is added, the tation being 
repeated. By this means the oil is rendered quick 
drying and is decolorised. By further agitation 
varnish can be uced from the oil, or it can be con- 
verted into a plastic material capable of being moulded. 


3194. Looms ror WEAVING, W. Smith and J. Wrigley, 
Lancaster.—27th June, 1883. 6d. 

The object is to simplify the seoquanil motion and to 
dispense with springs, and also to form a dwell for the 
shuttle to through the shed. Treadles in the 
form of angle levers are pivotted on the treadle stud, 
and the top and bottom jacks are coupled to the long 
end, and the double hooks rest at the top of the angle 
part, and are acted upon by the chain of pulleys which 

orm the pattern, motion being given to the chain by a 
ie Say star wheel. The ‘es are also pivotted on the 
le stud and motion given to them by a wheel on 
the crank shaft with an enclosed cam on each side, 
which act upon levers connected to the front and back 
es, and are made so as to allow a sufficient dwell 

or the shuttle to pass through the sheds. 


$195. Rotiers ror WRINGING AND MaNGLING Ma- 
cHINES, W. Lockwood, Sheffield.—27th June, 1883. 


6d. 

The object is to produce rollers impervious to wet, 
and that will not rot or lose their shape, and it con- 
sists in forming them of an axle round steel, trued 
by “reeling” and cut to the required length. The 
body of the roller consists of cement cast upon a core, 
and may be provided or not with an outside metallic 
or earthenware jacket or shell. 
$196. ApPaRATUs FOR THE MANUFACTURE OF LUCIFERS, 

H. F. Engel, Hamburg.—2ith June, 1883.—(A 
communication from W. Holmstrém, Sweden.) 6d. 

This relates to apparatus for dipping match splints 
secured into frames into the ignition composition, 
instead of applying the same thereto by d as 
hitherto. 
$197. Frre-arms, W. R. Lake, London.—27th June, 

You) ed communication from J. H. Brown, New 
ork. 

The fire-arm is provided with a hammer with a 
convex breast and a breech-block with a cam-like rear 
portion, whose underside extends approximately in 


the same direction as the upper portion of the breast 
of the hammer, so that when the block is shifted the 
hammer is cocked. A sleeve extends through the 
hammer and trigger plate and forms the pivot for the 
er, and a serew extends into the lock plates 
through the sleeve and secures all the parts in position. 
An ejector is combined with the sliding breech block, 
and a safety catch provided. The barrel is form 
with a tapering bore in rear of the rifling, and a cylin- 
drical or differently tapering bore at the breech, the 
cartridge being correspondingly formed to fit the bore. 


3198. Borries, Brasier, New Cross.—27th 
June, 1883. 4d. 

The object is to prevent air being sucked into the 
bottle when the fluid contents have been withdrawn, 
and it consists in fitting to the end of the suction tube 
a valve which will float in the liquid in the bottle, but 
will fall and close the tube when the bottle is empty. 


3199. PREPARATION oF ComPoUNDS AND PowDERS FOR 
Sanitary Purposes, H. E. Overbeck, Liverpool.— 
27th June, 1883.—(Not proceeded with.) 2d. 

This consists in the use either alone or in combina- 
tion with coal tar acid and incorporated with chalk, 
lime, or other suitable material, of the compounds 
known as the tar and pyridine bases. 


3200. AppLiances For INDUCING AIR oR GASEOUS 
Fuips rrom Curmyeys, &c., H. Burgin, Waltham- 
stow.—27th June, 1883. 6d. 

This relates to a chimney cowl, consisting of a 
vertical tube fixed to the a of the fiue, and around 
which is a second tube with vertical apertures, each 
independent of the adjoining one. The outer tube 
terminates above the chimney proper. 


3201. Apparatus For Heatinc WATER on AIR, &., 
J. H. Johnson, London.—2ith June, 1883.—(A com- 
munication from Messrs. Guillot, Pelletier, and Co., 
France.) 6d. 

The apparatus consists, First, of a cylindrical boiler ; 
Secondly, of a fuel heater or hopper; and, Thirdly, a 
circular plate resting on the upper part of the masonry. 
At the lower part of the boiler is the furnace with a 
movable circular grating to support the fuel, and 
which is fitted with a handle to withdraw the same or 
impart a ial rotation to shake down the ashes into 
the pit below. Large vertical tubes traverse the boiler, 
and are preferably triangular in section, and form a 
star constituting pa for the fuel to pass auto- 
matically to the furnace. Between the large tubes, 
smaller tubes are arranged to carry off the products of 
combustion. 

3204. VenTILaATING WATER AND OTHER CLOSETS, J. 
Farrimond and J. Whittaker, Southport.—28th 
June, 1883. 6d. 

Out-take or upcast ventilating shafts are coated with 
a non-conductive material, so as to maintain a uni- 
form temperature therein and cause suction and 
ensure the passages of noxious gases therefrom. A 
pipe connects the out-take with a foul air receiver 
situated between the seat of the closet and the pan. 
3205. Apparatus FoR BILLIARD MARKING, R. Bate- 

man, Birmingham.—28th June, 1883. 6d. 

This relates to a register, in which bands 
numbers are passed over rollers, and can be actuated to 
bring the required b pposite openings in the 
case containing them, so as to indicate the state of the 
game. 

3206. Suips’ Bertus, FE. Hoskins, Birmingham.—28th 
June, 1883. 

This consists in constructing ships’ berths so as to 
fold up when not in use. 

3207. PortaBLe on TaBLeE Fountains, &c., W. 
Aubert, jun., Balham.—-28th June, 1883. 

This relates to a fountain in which the jet is main- 
tained by the compression of air acted upon by a 
column of water. 

3208. Net or Twist Lace Macurnes, A. C. 
Henderson, London.—28th June, 18838.—(A communi- 
cotion from J. A. Lateux, Paris.) 6d. 

relates to improvements in the fining bars and 
the upper embroidery or spotting bars of “‘ Lever’s” 
bo net machines, and the object is to cause the 
rise or fall of the weft threads by one and the same 
motion. h from the beaux passes through 
two fining bars pierced with rectangular slides or 
mortices, about 16 millimetres wide, and placed so 
that one covers the other about 1 millimetre. The 
fining bars are each connected by a hook to the 
jacquard, On leaving the fining bars the thread 
traverses a fixed stump bar pierced with a specially 
devised slot corresponding in size with the space 
separating three carriages. This opening is square. 
and so pierced that its diagonals are one vertical an: 
the other horizontal. 


3209. SELF-rEEDING Pens, F. Byron, Chesterfield.— 
2th June, 1883.—(Not proceeded with.) 2d. 

The pen consists of a tubular body or holder, an 
elastic compressor, and an ordinary writing pen. The 
finger in writing acts upon the compressor and causes 
ink to pass to the pen. 

3210. Propettinc aND STEERING STEAMSHIPS OR 
ANALoGous VESSELS, J. Stewart, Blackwall.—28th 
June, 1883. 6d. 

A propeller and rudder are arranged in the middle 
of the stern of the vessel as usual, and a smaller pro- 
peller and smaller rudder are arranged on each side 
thereof, but lower down and further forward, the 
power of the side propellers combined being to the 
at gd of the main one about as2isto3. The ship 

as three keels, the centre one extending the whole 

length, and the side ones commencing from the mid- 

ship section running aft. The rudders are all con- 

nected so as to move in unison. 


$211. ManuracturE oR TREATMENT OF Porous Pots 
AND Porous PLaTes FoR GALVANIC Batrertss, T. 
Coad, London.—28th June, 1883.—(Not proceeded 
with.) 2d. 
To render the articles more homogeneous they are 
soaked in a suitable carbonaceous fluid. 


3212. Door Retention Srop, W. E. Diehl, Phila- 
delphia.—28th June, 1883.—( Not proceeded with.) 2d. 
This relates to a door stop which, when the door is 
ed against, will retain the same in its open posi- 
tion, and it consists of a cup attached to the floor or 
skirting, and an elastic ball attached to the door, the 
cup being of a shape to retain the ball after it has been 
forced therein. 


3213. Taste Trucks ror WerIcHING Bates, Boxss, 
&c., F. McEntegart, Liverpool.—28th June, 1883. 6d. 
The improvements consist, First, in the use of a 
hook on the shaft for slinging the truck instead of the 
oO thimble; Secondly, in an arrangement of a 
single chain for slinging the shaft end of the truck ; 
ly, ina make-weight or balance pocket at bottom 
of truck instead of top, thus avoiding shifting the 
floor boards ; Fourthly, a movable lip to be put on for 
boxes and connected straps on top of truck; 
Fifthly, two wheels on the leg instead of the leg 
touching the ground ; Sixthly, a movable spike on top 
of the truck for boxes ; Seventhly, an iron strap under 
the after part of truck to tect the wood from the 
bar for slinging after part of truck ; Eighthly, an iron 
strap from fhe‘ stay bolt to the bottom of the } 
e bags from falling over on , an 
for bale goods, &c. 
$214. Frre-arms, M. C. De Arguibel, Buenos Ayres.— 
28th June, 1883.—( Not proceeded with.) 2d. 
This relates to the lock of portable fire-arms, and to 
a novel construction of projectile applicable thereto, 
or to heavy = the objects being to provide a 
simple strong lock and a projectile of i d pene- 
tra power. 
$216. Rac Grinprnc Macuine, C. Wilson and E£. 
Scargill, Batley Carr, Yorkshire.—28th June, 1883.— 
(Not proceeded with.) 2d. 
This relates to a new method of feeding the rags to 
the swift, and consists in the use of a series of recipro- 
cating bars with serrated or toothed edges, the 


METALLIC FeLLoes or Tires, 7. Fox, Sheffield.— 
20th June, 1888. 6d. 
This consists, First, in forming crescent-shaped 
tires by rolling a bar with tapered edges and then by J 
shell. 
3104. Manuracture or CHLorine, H. A. Dufréne, 
Paris,—22nd June, 1883.—(A communication from : 
Ez. and La Société de Produits 
/ 
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alternate bars being caused to advance and recede in 

rotation. 

3217. Macuines ror Havine Ropes 
Nets, J. Harper, jun., Aberdeen.—28th June, 1883. 
—{Not proceeded with.) 2d. 

Three grooved pulleys are arranged in a triangle, and 
the rope of the net passes over and under them. Each 
pulley is cast with a toothed wheel at the back, with 
one of which gears a pinion, and is itself in gear with 
the other two wheels. 
$218. Arrarnatus For MovunTING oR SUPPORTING 

Evecrric Lamps, W. R. Lake, London.—28th June, 
laa communication from J. Languereau, Paris.) 
6d. 

This relates to the application of i 
lamp to the ar a a tubular support having the appear- 
ance of an ordinary candle. 

3220. Permanent Way or Raiiways, B. Swaine and 
E. Albrecht, Leeds.—29th June, 1883.—{ Not 
proceeded with.) 4d. 

The object is to prevent the shocks caused by 
rolling stock passing over square butt joints of rails, 
and it consists in substituting for such joints a bevel 
joint formed by properly shaping the ends of the rails. 


3222. Hooks or Pecs ror HANGING oR SuPPORTING 
GaRMENTs, &c., W. Allison, Glasgow.—29th.June, 
1883. 6d. 

The hook or peg is formed with a T or other pro- 
jection at its rear and a flat sole in front, the pro- 
jection being caused to slide in a corresponding groove 
formed in the wood or other material to which the 
hook is to be attached. 

3223. DyNamo-ELEcTRIC, MAGNETO-ELECTRIC, AND 
Macuines, L. F. Lamkin, London.—29th 
June, 1883. 6d. 

This relates to controlling the electro-motive force 
by moving the brushes. One brush is fixed and the 
other movable either automatically or by hand. 
3224. Pianororte Action, J. J. Robinson, London.— 

29th June, 1883. 6d. 

The object is to simplify and increase the efficiency 
of pianoforte actions. e stickers are operated 
levers from the tail end of the keys, and each towards 
its upper end receives through it an adjustable set-off 
for the into a pro- 
ongation forming a tail to the lower part of the 
hammer butt. 
3225. Warer-waste Preventers, E. Raitt, Brixton. 

—29th June, 1883. 6d. 

An oscillating vessel is supported in a cistern, and 
the supply pipe passes through the upper part of one 
end of the cistern into the oscillating vessel, and has 
a closed end, but a narrow opening is made through 
the lower side near the end, inside the vessel. A cast- 
ing fits tightly round the end of the pipe, and has an 
opening corresponding with that in the latter and 
terminating in a ball valve, the casting being secured 
to the oscillating vessel and turns round the pipe. A 
second pipe forms the other support for the vessel, and 
serves as an overflow pipe. 

3226. Drivisc Gear Motion 
APPLICABLE TO VENTILATORS, &c., A. Selim, Lon- 
don.—29th June, 1883.—(A communication from P. 
C. J. Lemaire and A. EB. Poly, Paris.)\—{Not pro- 
ceeded with.) 2d. 

The driving gear consists of a shaft mounted in a 
frame and provided with ratchet-wheel clutch and a 
fly-wheel. The clutch receives an alternating circular 
motion by an arrangement of hand lever or pedal, and 

sforms 


a + 


$3240. Maxine a KIND or Frsrovs LiGNrous CELLU- 
LOSE SUITABLE FOR PAPER-MAKING, &c., 4. M. 


$8263. ComposiTIon For ST1IFFENING FustIANs, 
&e., J. Sellars, Manchester.—2nd July, 1883. 


Clark, London.—29th June, 1883.—(A i 
from R. Blitz, Paris.) 4d. 

Wood is reduced to small pieces and treated from 
four to eight hours under a pressure of 8 to 4 atmo- 
spheres, with hydrosulphite of soda, caustic soda, and 
rancidiate of ia dissolved in hydrochloric acid. 


$242. on Lace Macuines, C. D. Abel, London. 
—S30th June, 1883.—(A communication from 
Davemere, Paris.) 

The object is to enabie by the combined action of 
the “fine bars” and the “‘stamp bars” of tulle or 
lace machines “stop,” “ one,” “‘ two,” to be performed 
at will in the same motion, by means of mechanical 
combinations and devices. 
$3243. Bieacninec Krers, R. H. Ainsworth, Halliwell. 

—80th June, 1883.—( Not proceeded with.) 2d. 

The object is to enable a circulation of hot bleach 
liquor to be kept up in the kier without disturbing 
the material being treated, and it consists in the 


to cause the liquor to be taken from the bottom and 
thrown upon the top of the material in the kier. 


$244. Avuromatic Execrric SIGNALLING APPARATUS 
For Raitways, H. J. Haddan, London.—30th June, 
et. communication from H. C. Reher, Ham- 

urg. 

This relates to a pedal-contact apparatus, adapted to 
automatically the approach of trains. 
3245. Mittistonss, J. Wetter, New Wandsworth.—30th 

June, 1883.—(A communication from C. Vincelle and 
B. Cayla, Algeria.)—{Not proceeded with.) 2d. 

To reduce the heat and friction in millstones, the 
principal groves, which are tangential to the central 
opening, are made narrow and deep near the opening, 
and gradually wider and shallower towards the cir- 
cumference. The principal intermediate grooves may 
be radial, and are made of such le! as to leave a 
certain space between their inner ends and the main 
grooves. 

3246. Osrarmine Sats or AmMonrIA FROM ComBUS- 
TIBLE Gases, J. Addie, Glasgow.—30th June, 1883. 
—{A communication from J. Addie, Spain.) 4d. 

This relates to improvements on patent No. 4758, 
A.D. 1882, and consists in directly converting the 

i tained in bustible gases into sulphate 
of ammonia and recovering the same by a continuous 
process consisting in, First, charging the gases with 
sulphurous acid gas to fix the ammonia; Secondly, 
submitting the to the action of a scrubber to 
dissolve the sulphite formed: and, Thirdly, in oxi- 
dising the solution of sulphite of ammonia by 
forcing air into it. 

324'7. Cooxinc Rances Ovens, J. Carrick, Glas- 
gow.—30th June, 1883. 6d. 

The firegrate is fitted to face sideways and the heat 
of the fire directed into an enclosed space, wherein 
cooking operations may be ducted. An d 
oven has a sole plate, which extends into or forms the 
bottom of the . The oven may be portable 
and adapted to be inserted in the ordinary grate. 
3248. Macurnery For Woot, Corron, FLAX, 

a &e., J. H. Whitehead, Leeds.—30th June, 1883. 


This relates to machines in which drawing-off 
rollers and leathers draw the fibres from the pins of 
the combs, the object being to provide means for re- 
taining and readily releasing the roller stands when 
the leathers or rollers require attention. 


the fly-wheel by the intervention of rollers tra 
it into continuous circular motion. 


3229. Manuracrure or CHRoMATES oF Sopa, &c., E. 
P. Potter and W. H. Higgin, Bolton.—29th June, 
1883. 4d. 

This consists in the manufacture of pure or nearly 

ire bichromate of soda from monochromate solution 

y first neutralising the latter to precipitate the silica 
and alumina, separating the latter, concentrating the 
solution with separation of foreign salts, adding the 
requisite amount of acid, filtering out the crystals, and 
concentrating the solution at a low heat in an oxi- 
dising atmosphere. 

3230. ConcenTRATION OR PURIFICATION OF COMMER- 
ciaL Acip, W. J. Menzies, St. 
Lancs.—29th June, 1883. 4d. 

The inventor claims, First, the concentration or 
purification of commercial sulphuric acid by 
it with nitric acid or other oxidising agent, so as to 
fully oxidise the arsenic and iron salts, and then pre- 
cipitating the latter by boiling in an iron vessel, the 
acid to be concentrated in this not being of lesser 
strength than 58 Beaumé ; and § dly, in bi 
tion with the above, continuing the boiling and con- 
densing the fumes as pure hydrated sulphuric acid. 
32338. Exvecrric Arc Lamps, C. Wiiest, Zurvch.—29th 

June, 1883. 6d. 

The carbons are fed together by contact rollers 
operated by a vertical spindle provided with right and 
left-handed screw threads and driven by as: motor. 
A resistance equal to that of the arc is automatically 
shunted into the circuit should the arc fail. 


3235. Dressinc For PREVENTING DesTRoYING 
Maccots AND Parasites oN SuHeEep, &c., C. 
Hutchins, Snitterfield.—29th June, 1883.—(Not pro- 

not with.) 2d. 

e dressing consists of one pint of paraffine oil, to 
which two ounces of quicklime and a quarter of a pint 
of gas tar are added. 

3236. Puiteys anp WHEELS, 7. Smith, Brockley.— 
29th June, 1883. 6d. 

The rim is made in two parts and connected to the 
boss by arms, the boss being also made in two parts. 
each consisting of a solid segment, projecting pieces, 
and seats for similar projecting pieces upon the other 
part. The arms preferably consist of a bar having its 
outer end split and separated both in the direction of 
the plane of the wheel or pulley, and in a direction 
transverse to such plane. 


3237. “ Lock up” Liquor, SCENT, AND OTHER SIMILAR 
CruET FRaMEs on Stanps, R. Murray, Brixton.— 
29th June, 1883.—( Not proceeded with.) 2d. 

The bottles are arranged on a revolving base placed 
overa stationary base, and above them a notched or 
recessed hood is arranged on a central pillar. By 
turning the base plate so as to bring the bottles under 
the unrecessed purts of the hood the bottles cannot 
be removed, and the frame is then secured by lock and 
key in this position. 

3238. Carrrinces, H. E. Newton, London.—29th June, 
1883.—(A communication from La Société Anonyme 
Dynamite Nobel, Switzerland.) 4d. 

The object is to produce a watertight cartridge in 
which the explosive is in a pulverulent or granulated 
condition. The explosive is compressed in a cylinder 
of paper, and the ends protected with discs of paper, 
the whole being then plunged into a bath composed of 
paraffin and ozokerit. 

3239. Rotary Encixes, W. Frost, Manchester, and T. 
T. Bond, Luton.—29th June, 1883. 6d. 

As applied to a high-pressure compound engine twe 
cylinders are employed fitted with valve boxes, slide 
valves, jacketted steam piping, and condensed water 
cocks, also a sliding division plate lifted by cams and 
levers a little after the exhaust opens to allow the 

iston to pass under it, and the division is lowered a 
ittle previous to the admission of steam between it 
and the piston. The cylinders are placed in line and 
the pistons secured to bosses on the main shaft. The 
engine cuts off at any part of a revolution when high- 
pressure steam is admitted to the low-pressure cylin- 
der working double compound, and is cut off when the 
low-pressure piston arrives at three-eighths revolution. 
The exhaust in high-pressure cylinder takes place 
slightly earlier than the three-eighths cut off in the 
low-pressure cylinder and enters the low-pressure 
cylinder. The exhaust to the atmosphere from the 
low-pressure cylinder takes place at about seven- 
eighths of the revolution. 


3249. Paps ror Horse, Cart, Pack, AND OTHER 
Sappies, Cotiars, &c., J. A. Morgan, London.— 
30th June, 1883.—( Not proceeded with.) 2d. 

The objects are to prevent chafing and secure a true 
fit and ease and ort to both horse and rider, and 
it consists in the use of a hollow pad capable of being 
inflated with air. 


3251. on Perroratine Rocks, &c., T. R. 
Jordan, London.—30th June, 1883. 6d. 

This relates to the mechanism for obtaining a rapid 
to-and-fro movement for percussive action of the drill 
or other implement, and to imparting to such teol a 
movement of rotation round its axis and effecting its 
advance in a line with its axis. A spiral drum orcam 
is mounted on a shaft, and acts on a pin or stud fixed 
to the piston-rod, through which the drill passes. The 
drum or cam is driven by bevel or other ng. The 
Ww’ parts to it the ro’ movement 
and effects the feed. — 

3252. Purirication or Sewace Waters, &c., J. 
Bock, Germany.—30th June, 1883. 4d. 

This consists in the purification of waste waters by 
the addition of fibrous material or of fibriferous mud 
in combination with iron Pp ds an ugnesi 
salts besides milk of lime, for the purpose of precipi- 
tating the fouling particles and fermenting seeds in a 
compact form, and directly to render the separated sub- 
stances suitable for ——- purposes. These clari- 
fying substances can be repeatedly, so that the 
mud from one precipitation is used for a second pre- 

ipitati Sulph acid is introduced into the 
clear solution to eliminate the lime in solution and to 
form antiseptic and disinfectant bisulphite of lime. 
3254. Horse-nais, J. A. Huggett and J. Swalwell, 
London.—30th June, 1883. 6d. 

Abar of mild steel, of a sectional form corresp g 
to two nails laid together end to end with the heads 
outwards, is slit or divided longitudinally in the 
manner described in patent No. 5215, a.p. 1881, and 
by a machine operating by means of a punch and 
bolster the nails are cut from the divided bar. The 
main feature of the present invention consists in pro- 
ducing the bevel for the point by squeezing the edge 
of the bar before the nail is cut from it, at the place 
where the point of the nail will come. A die is brought 
to bear on the edge for this purpose. 


$3255. Apparatus For Forcinc, AND 
Pumpinc Gas, AIR, AND OTHER F.vurips, W. B. 
Wright, London.—30th June, 1883. . 
Three or other suitable number of slides or vanes are 
mame | at an angle or tangentially to the spindle or 
1, and are actuated by slippers. Relief ports are 
provided in the cylinder and are in communication 
with the usual ingress and egress ports, and arranged 
ee to prevent compression of the air, gas, or other 
3257. Borers or VESSELS EMPLOYED IN THE TREAT- 
MENT OF Fiprovus MATERIALS FOR THE MANUFAC- 
TURE OF PaPeR Pu tp, &c., J. S. McDougall, Man- 
chester.—30th June, 1883. 4d. 

This consists in connecting lead linings to boilers or 
other vessels by means of bolts passing through holes 
in the lining and the shell of the boiler, and provided 
with nuts outside. 


3258. Propuction or Desicns upon ROLLERS OR 
SurRFACEs FoR Printine, &., J. J. Sachs, London. 
—30th June, 1883. 4d. 

The surface on which the design is to be produced is 
cleaned, and then exposed to the action of a sand 
which the design is engraved thereon or 
transferred thereto, and bitten into the surface under 

@ vacuum or a vacuum. 


3261. Courtine ror SHarts anp STEAM oR WATER 
Pipes, J. Jamieson, York.—2nd July, 1883.—(Not 
proceeded with.) 2d. 

This relates to a spherical coupling for shafts and 
steam or water pipes, and consists in making the ends 
of the shaft spherical and with a ball-and-socket joint 
in the centre. 


3262. Apraratus FoR OPENING AND CLOSING VALVES 
in CONNECTION W1TH Hot WaTER Apparatus, J. W. 
Thornton and F, Milan, Huddersfield.—2nd July, 
1883.—{ Not proceeded with.) 2d. 

This relates to heating apparatus made in sections, 
and consists in operating the valves to shut off any of 
the sections by means of a hand wheel in 
front of the boiler. 


e of a tion of the 
muriate of barytes and mucilaginous or gummy vege- 
table matter, either with or without admixture of 


gelatinous animal matter. 


$264. Macuivery For Comsine Woot, W. Terry and 
J. Scott, near Bradford.—2nd July, 1883.—{ Not pro- 
ceeded with.) 

This relates to machines in which the material is 
fed to the circular comb in tufts by means of nipping 
jaws inside the circle, and according to one — 
ment the jaws are mounted on a fulcrum towards t 
centre of the circle, and a rising or falling motion im- 
parted thereto by means of a cam and lever. 

3266. Macuine ror Cuiippinc SEAL AND OTHER 
Sxins, L. A. Groth, London.—2nd July, 1883.—(A 
communication from G. and F. F. Cimiotti, New 
York.) 6d. 

This! relates to improvements on patent No, 3226, 
A.D. 1880, and it consists of a knife-edged bar, over 
which the fur is stretched and fed, a current of air 
being delivered on the over the edge of the bar 
oscillating guard combs, having auxiliary guard 
plates, being arranged above the comb, and set so as 
to retain and protect the shorter wool. Laterally 
adjustable edge protectors are arranged above the 
guard plates. 
$3267. Enporsinc Stamps, G. H. Cooke, 

London.—2nd July, 1883.—{Not proceeded with.) 


2d. 

This relates to the mode of pivotting the movable 
die plate in the frame to allow the moveable t 
bands to be adjusted through the central opening 
the die plate in a more simple manner. The die plate 
is pivotted on a cranked axle. 

3268. Reservorr PENHOLDER, L. B. Bertram, London. 
—2nd July, 1883. 6d. 

This consists in the use of a central air tube attached 
to a screw cap fitted over the end of the barrel or ink 
reservoir, and by turning which a valve at the end of 
the air tube is opened or closed so as to permit the 
flow of ink to or cut it off from the pen. 
$3269. Macurve ror Fotpixna Broapciorn, &c., H. 

J. Haddan, Kensington.—2nd July, 1883.—(A com- 
munication from BE. Tatham, New York.) 6d. 

The object is to fold and roll the fabric in one opera- 
tion, and it consists in ne the folder with a 
greater number of turning edges for action upon one 
side of the fold line of the web than upon the other 
side, and winding up the folded fabric with the side 
having the greatest tension upon the outer surface of 
the package. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


291,065. Gas Motor, Hiram S. Maxim, Paris, 
France.—Filed January 16th, 1883. 

Claim.—(1) An air or gas engine comprising, in 
combination, the following instrumentalities, to wit : 
a working cylinder and means for exploding therein 
charges of gas and air, a piston impelled by such 
explosions, a vacuum chandelier brought into com- 
munication with the working cylinder by the move- 
ment of the piston, a valve for admitting air into the 
cylinder when ted with the hamber, 
and means for introducing explosive charges into 
the cylinder, these being constructed and com- 
bined for co-operative action in substantially the 
manner set forth. (2) Ina ae engine, the combina- 
tion, with the working cylinder and piston, of a 
vacuum cylinder of greater capacity, a piston worki 
therein, and an intermediate recess or chamber wi 
which the working cylinder is ht into com- 
munication by the withdrawal of its piston, whereby 
at the end of each stroke the gases are withdrawn 
from the working cylinder, in the manner described. 
(3) The combination, with the working cylinder of a 
gas engine, of a pump for explosive 
charges into said cylinder, means for positively re | 
the piston of ——. and then disengaging it, an 
a spring for forcing it downward, all as set forth. 
(4) The combination in a gas engine, of the working 
and vacuum cylinders connected in the manner 


described, the piston re | in said cylinders, and 
the intermediate chambers of communication at and 
round the ends of said cylinders, as described. (5) 
The combination, with the working and vacuum 
cylinders and pistons contained therein, of inter- 
mediate chambers of communication at or round the 
ends of the cylinders, the working cylinder bein 

perforated in substantially the manner described, 
whereby communication is established between the 
two cylinders through said intermediate chambers on 
the partial withdrawal of the pistons, as and for the 
— set forth. (6) The combination, with the 
working and vacuum cylinders and pistons contained 
therein, of chambers or spaces located 
around the ends of and between said cylinders, and 
exhaust connected with the said chambers, as and for 
the purposes set forth. (7) The combination, in a gas 
engine, of a working cylinder and piston and a 
vacuum cylinder and pom, an automatic air check 
valve opening into the working cylinder, and an 
exhaust valve opening outward, these parts being 
combined in substantially the manner described. 
(8) The combination, with the working cylinder of a 


gas engine, of a pump for introducing cha of 
and gas into the cylinder, and a pear 
the cylinder and pump, and provi with a number 
of perforations, rough which the air and gas are 
forced when the valve is open, as and for the purpose 
set forth. (9) The combination, with the working 
—— of the pump F, the perforated valve M, with 
air and gas inlet valves, and means for controlling the 
same, as and for the purpose specified. (10) The com. 
bination, with the pump F, piston-rod /, and plate G 
of spring s and cam GI, all as set forth. (11) the com. 
bination, with the working cylinder of the chambered 
piston, the flame chimney, a bell-crank lever con. 
nected with the piston, and an excentric for o ting 

@ bell-crank lever, all as set forth. (12) The « com. 
bination, of the bell-crank lever h, rod h1, excentric 
i, piston I, — achamber at its inner end, and 
the flame chimney J, these parts being constructed 
and arranged in such a manner that the piston [ 
thrusts the flame directly iuto the interior of the 
working or explosion cylinder, in the manner 
described. (13) The combination, with the working 
cylinder of an induction valve L, perforated valve M, 
pump F, and valves connecting therewith, and 
exhaust valve, the parts being constructed in the 
manner specifi 


Claim.—A 
a main shaft, upon which are mounted the us 
drive wheels and suitable wheels, in combina- 


tion with a vertically cross beam, vertical 


| 
i 


shafts carrying harrows, and 

elongated pinions, said am having connected 

thereto an elevating lever, substantially as and for the 
purpose set forth. 

291,566. Recv.ator ror Dynamo or Macneto- 
ELEcTRIC Macuines, Forée Bain, Chicago, Ill.— 
Filed September 21st, 1883, 

Claim.—The combination, substantially as herein 
set forth, with the shaft of a revolving armature, of a 
brush operating and adjusting device mounted 
thereon and operated thercby, and means for con- 
trolling said operation depending upon the strength 
of the current g ted. The bination, sub- 
stantially as herein set forth, with the shaft of a 


revolving armature, of a friction disc mounted 
thereon, a yoke surrounding the disc, means for 
adjusting the initial pressure of the = upon the 
disc, and a magnet in the main circuit for varying the 
friction in accordance with the varying strength of 
the current in said circuit. 
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NN AND STEEL WORKS, RESCHIT: 
HUNGARY. 


No. V. 

Testing materials.—At 6, on the plan of rolling mill, Fig. 
9, there is a falling-weight arrangement, like a pile driver, 
‘or testing rails, &c., by impact ; and closely adjoining it 
a machine for static tests, in which the’ V-shaped 
supports are brought nearer together, or set out wider, by 
means of horizontal screws. e a deflection of 

the bar under test is produced by means of a slidin 
weight, a system of levers, and a worm and worm wheel, 
while the strain is measured by a steelyard and weights. 
In order to comply with the requirements of the various 
railway companies which order their rails, tires and 
axles at Reschitza, a Pfaff machine for tensile tests has 
been erected in the engine house, marked 19 on the plan of 
blast furnace and Bessemer Fig. 7, page 84, ante. 
hile capable of exerting a 
? stress of 70 tons, it is, at the 
same so delicate fine 
wire and even strips o r 
may be tested it 
werent accuracy. The accompanying 
sketch shows a diagram of the 
HYDR.PRESS machine, which is constructed 
by the Ottakringer Maschinen-Fabrik—late Richard Fer- 
nand and Co.—Vienna, while an elevation, a vertical section 
and a plan are given at Fig. 14, below. The stress is 
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08 kilo 
square inch, of their sectional area. Various appliances 
for determining the resistance to transverse and torsional 
strains, as well as to the operations of shearing, punching, 
&c., have been made by the constructors; and instruments 
for measuring elongation and contraction of sectional area 
are atlixed, either to the uprights or to the test piece itself. 
The same building that contains the Pfaff testing ma- 
chine, also contains the Cockerill blowing engine, shown 
on page 166, and a view of which taken at right angles 
to the present was given on page 92, ante, with Seaerigtion 
on page 85. 
ridge and engineering shops.—For the remaining depart- 
ments of this 9 gS concern we must return to the plan of 
blast furnaces, &c., at Fig. 7, page 84, ante. At 34 are shown 
the forge and smithy of this department, which are pro- 
vided with five large heating and four welding furnaces, 
seven wheel and thirty smith’s fires, four large single-acting 
and four small double-acting steam hammers, besides an 
hydraulic press for V-ing or glutting the rims of railway 
wheels, and another for pressing various parts. A speciality 
consists of buffer cases, of which 8000 are made yearly. 
Adjoining is the point and crossing shop. There is also a 
dog and bolt smithy, capable of turning out a million and 
a-half of dogs and half a million each of bolts and wood 
screws. These articles are made from the special bars, 
rolled with projections, already mentioned, the screws being 
—r_ by pressure while the iron is hot. They are 
ipped hot in a mixture of lead and zinc to keep them 


= 
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Fig. 14.—PFAFF 70-TON TESTING MACHINE. 


applied by hydraulic pressure; and the power exerted is 
measured by means of weights placed on the scale of a 
beam in the proportion of 500: 1. The vertical arrange- 
ment possesses many advantages. The construction of the 
machine is simplified, and the position of the test-piece is 
convenient for observation. e knife edges of the lever 
are also brought to bear naturally, thus permitting of easy 
and accurate adjustment, and dispensing with the cumber- 
some and complicated appliances required by horizontal 
machines for supporting, balancing, and verifying the 
weigh beam. e exact length of the two arms of the 
lever and their due ratio may be checked empirically by 
hanging heavy weights on the short arm in place of the 
test piece, when they should be exactly balanced by the 
500th part of such weight placed in the scale. The system 
is in equilibrium when the scale plate is on a level with 
the table bolted on to the hydraulic cylinder, as shown 
more clearly by an index, which has been added sub- 
sequently, Bars up to 600 mm.—nearly 2ft.—-long may be 
tested in this machine, while the lower jaw is adj for 
shorter lengths by the screw which through the 
. The stroke of the hydraulic piston permits of the 
elongating up to 200 mm.—nearly 8in. Special 
attention has been paid to the arrangement of 
the jaws, so that the centre line of the test bar 
shall coincide with that of the knife edge, and also 
with that of the n,n gm cylinder. Each jaw is made in 
two parts, and is held by a pin for ready insertion of the 
bar, the upper one in the suspension strap, and the lower 
one in the head of the adjustment screw. In order to 
avoid damage to the knife edges and an injurious effect on 
the test piece, due to the oscillations of the beam, the latter 
lave been reduced to a minimum by elastic buffers, which 
limit the motion of the scale. In the event of the bar 
ving way suddenly, the ion strap is prevented 
rom fying up by a stop. e hydraulic pressure is 
supplied by a small pump on Kirchweger’s system, with 
two double-acting horizontal plungers, worked by hand, 
their sectional area being ;},th that of the hydraulic 
cylinder, and the ratio of power applied to their working 
levers as 1: 5000. A valve, fixed on the side of the machine, 
within easy reach of the operator, and worked by a 
differential screw, permits of conveniently ascertaining the 
limit of elasticity in the test piece. en this valve is 


opened, the piston is raised automatically to its. highest | . 
position by the action of a counterweight. The knife | 


ges are made of a high quality of cast steel, and are 
accurately ground to bearing by a special appliance. So 
carefully is this testing iacking designed constructed, 
with a view to its being as little affected by stresses as 
Possible, that the stress on the uprights does not exceed 


from rusting. The boiler, ae and bridge shops are 
marked 37 and 38. The bridge shop has lately been pro- 
vided with thirteen electric lamps, on_ the Vipernileky 
ye by Ganz and Co., of Buda-Pesth. The rivetting is 
chiefly done by hand; but lately the engineers have been 
making some hydraulic rivetters with not very satisfactory 
results, They have, in fact, been going over the same 
ground in a problem which has been so satisfactorily solved 
in England, and the practical results of which they would 
have found it far cheaper to adopt. Here were made all 
the iron bridges for the Temésvar and Orsova branch of 
the company’s own railway system, representing a total 
weight of 1782 tons, and eighteen of them having spans of 
more than 20 metres, or 65$ft. A order was exe- 
cuted last year in the railway bridge over the Danube at 
Neusatz, 436 metres = 1430ft. long, in five spans, the 
largest of which is 96 metres = 315ft., and the smallest 
76 metres = 249ft. The six piers were sunk by means 
of compressed air; and the erection of the superstructure, 
consisting of continuous lattice girders with parallel 
beams, weighing 1800 tons, was begun in May and 
finished in September, the bridge being opened for traffic 
on the 10th of December, 1883. 


LONGITUDINAL GIRDER 


Butastilllargerand more complicated job wastheironwork 
for the road bridge erected at Szegedin over the Tisza or 
Theiss, a tributary of the Danube, opened by King Francis 
Joseph on the 15th of last October. It is over 380 metres long, 
in four spans, of—in the clear—110 metres for the river,and 


gramme per square millimetre, or half a ton per 


97, 86, and 66 metres for the flood water. This bridge 
was designed slightly askew to suit the arrangement of 
streets, and it is the —— arch bri in Europe, the 
total weight of ironwork being 1473 to For setting out 
half of each arch, full size, a floor was laid down in the 
bridge ox necessitating the demolition of part of ths 
walls, of timber were laid on the floor, and wu 
these were fixed specially cast standards, for carrying old Vig- 
noles rails with the flanges uppermost. When these were 
ors ype levelled, 5-centimetre or 2-inch planks were 

id across them. A true base line was obtained, in the 
manner adopted by sawyers, by stretching. a3 mm. = 
0°118in. wire rubbed over with red paint. The abscisse and 
ordinates for the vertical angle-irons were then marked off 
at the points a a, b b, in the sketches below; and 
these points were joined by “¥ lines, the arches being 
polygonal, and not true arcs. The top and bottom angle 
irons of the arch were then bent hot to these lines at the 
pointsaa,bb. This was not a difficult matter, as they 
only extend over two panels—that is to say, for a length of 
from 5°5 m. to 6°2 m., according to the span—having their 
joints in the middle of each alternate panel, as shown in 
the first sketch. The vertical plates of the arches were 
next bent hot at corresponding points, as shown by the 
second sketch. The rivet holes were marked on them 
those in the angle irons that had been drilled before they 
were bent. The vertical and diagonal ties were then set 
out, the pieces cut and drilled, and the whole rivetted up, 

ther with the top and bottom plates, 70 cm. = 28in. 
wide. In this way were produced two-panel lengths—as 
shown by the third ped sapere were put ther in 
place. - The setting out and superintendence of this iron- 
work was entrusted to Herr Robert Totth, who has had 
much experience in such work, and has conceived a new 
elementary theory as to arched bridges. 

The pattern shopismarked 39, and the fitting and erecting 
shops 33, in Fig. 7, p.84. The latter are provided with the 
usual machine tools,and producea variety of work, fromturn- 
tables to hydraulic cranes and steam engines, including the 
large pumping engines at the Anina and Széciil collieries. 
Locomotives, including the first constructed in Hungary, 
were formerly made here; but they are now turned out 
more economically at the company’s works in Vienna. The 
drawing-offices, under the charge of M. Renwez, a mod 
— of steam engines, are contained in the block 
marked 40. The T and set squares, all made at the works, 
are constructed of slips of various woods, jointed edge- 
wise, so as to counteract any tendency to w: 

Relations between employers and employed.—The Reschitza 
Works are placed in ¢ of an “ Ober-verwalter,” or 
chief of the local administration. This office was until lately 
held by Herr Hopftgartner, but on his resigning, the direc- 
tion of the Reschitza and of the Anina works was united, 
and entrusted to Herr Kalusay, the former Verwalter at 
Anina. Herr Zwolensky retains his of technical secre- 
tary ; and Herr Engel, formerly works manager, has been 
advanced to the office of assistant engineer to the new 
Ober-verwalter. Second-engineer Liska has now been made 
chief-engineer of blast furnaces and steel works, and H. 
Nehoda has been promoted to a similar position in the 
— furnace, forge, and rolling mill department. The 

ds employed at Reschitza include Germans, Bohemians, 
Hungarians, Roumanians, Servians, Bulgarians, Sclavonians, 
Frenchmen, Italians, and one Englishman. The latter is 
Thomas Williams, a native of Pontypool, who accom- 
panied his father to Russia when only ten years old, 
and has not seen his native country since. He has 
almost forgotten English, but speaks German, Polish, 
and Sclavonian; he married a Hungarian wife, by whom 
he has a family now grown up. He was a good roller; but 
—such is the irony of fate—a piece of wood, not iron, 
struck him in the eye and caused its loss. For the last 
twenty years he has been a labourer in the forge, and now 
despairs of bettering his position or of returning to England. 

Including the wives and children of employés and work- 
men, upwards of 100,000 persons are dependent for means 
of subsistence on the company ; and the administrators of 
this vast tract of country have not shirked their moral 
responsibilities. They have built and endowed hospitals 
at Rentines and Steyerdorf, and erected baths wherever 
necessary. They have built five churches, have contributed 
to the erection of several others, and maintain twenty-one 
churches and fifteen presbyteries. They have built six new 
schools, and have — by subventions in building 
others founded bythe parish authorities. They keep be es 
teen German and eleven Roumanian schools, and subsidise 
several others, besides paying the salaries of forty-three 
instructors. Every official is bound by the regulations to 
pay into the superannuation fund 20 per cent. of his first 
year’s ers and 4 per cent. of that during the succeeding 
years, besides 50 per cent. of all increase of salary, while 
the company contributes annually a sum equal to the total 
amount of the payments of 4 per cent. r ten years 
of service, he is entitled to a pension equal to 40 per cent. 
of his last year’s salary, with an increase of 3 per cent. per 
annum for the ten succeeding years, and 2 per cent. per 
annum for the next ten years, so that after thirty-five years’ 
service the employé is entitled to a pension equal to his last 
year’s salary. In the event of his death, the widow 
receives two-thirds of his pension, or three-fourths if she 
have children under Orphans continue to enjoy 
their mother’s pension up to 22 years old. Besides thi 
the whole family receive medical attendance from the doc- 
tors paid by the company. 

Two separate arrangements are in force for work- 
men—one for those permanently employed, who pay 
4 per cent. of their wages, and are entitled to assistance 
during illness, burial fees, and a pension in case of bei 
incapacitated for work, as also are their widows 
children ; and another for those only engaged temporarily, 
who pay in 2 per cent. of their wages, have the right to 
assistance during illness, and burial fees, but no pension 
The company contributes in addition 27 per cent. of the 
receipts from both sources. The workman’s pension is 
fixed at 30 per cent. of his average wages during the last 
three years of service, and increases by 2 per cent. for 
every subsequent year, without however exceeding 70 per 
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cent. of the last three years’ average. Widows or orphans 
receive two-thirds of the pension, the latter up to their 
fifteenth year. During the first two months of illness the 
workman draws half his wages, or three-fourths if he have 
been injured during work. The payments are reduced to 
half the above amounts during the third month, after 
which they are subject to a decision, by the committee, on 
each individual case. Besides having built several work- 
men’s colonies, the company encourages its men, by favour- 
able terms and advances, to acquire their houses or to build 
for themselves. It has founded a store at Reschitza and 
other centres, where provisions, &c., may be purchased at 
wholesale prices, with a slight percentage added to cover 
expenses, the amount being deducted from the month’s 
wages. The company has also built two corn-mills, with 
steel rolls, on the Hungarian system, in addition to stones. 
That at Oravitza, driven by steam, is capable of grinding 
6000 tons yearly, and that at Bogsan, driven by a turbine, 
2000 tons yearly. The flour is sold at nearly cost price, 
not only in the Reschitza district, but also in the neigh- 
bourhood of the company’s collieries in Bohemia. 


Since the beginning of last year, the official title of the 
company has n changed to the “ Privilegirte Oester- 
reichiche-Ungarische Staats-Eisenbahn Gesellschaft,” the 
initials “K.K.”—Kaiserliche Kénigliche—being now 
dropped. Great changes have also been made in the manage- 
ment of its affairs, on account of the different régime in Hun- 
gary from that which obtains in Austria; for it will be re- 
membered that, though FrancisJoseph, of Hapsburg, is both 
Emperor of Austria and King of Hungary, the internal 
Government of the two countries is quite separate. The 
company’s Austrian system of railways is now man: bya 
“ directorium” at Vienna, under the presidency of M. de 
Serres, while the Hungarian system is managed by a direc- 
torium at Buda-Pesth, presided over by Hiernonymi-tir— 
the suffix is Hungarian for “Mr.” Both these directoriums 
are subject to the Verwaltungsrath, or General Council— 
president, the Baron Moritz Wodianer—which holds its 
sittings, sometimes at Vienna and sometimesat Buda-Pesth. 
Three special services are directly dependent on this 
body, viz.: (1) That of railway construction; (2) that of 
administration or management common both to the rail- 
ways and the domains; and (3) the office of the general 
secretary, M. Raspi. A third directorium, that of 
the Mines, Works, and Domains, is directly dependent 
on the General Council. The president of this third 
directorium is M. A. Ronna, who, with the collabora- 
tion of M. Petitgand, prepared a French edition of 
“Percy’s Metallurgy,” which has been largely circulated 
on the Continent. The other members of the committee 
are M. George Bresson, technical director of the domains; 
Herr Weinberger, chief of the commercial department of the 
domaius ; and M. Polonceau, director of workshopsand plant. 
The secretary is M. A. Gouvy, formerly engaged as engineer 
at the Reschitza Iron and Steel Works, and to whom we are 
indebted for a large amount of technical information. 

During the year 1883 the company had 2247 kilom. 
= 1396 miles of railway opened, against 2120 kilom. 
== 1317 miles in 1882. The number of passengers carried 
last year was 4,665,853, together with 6,049,807 tons of 
goods. The total receipts from railways in 1883 were 
36,257,325 florins = to £3,021,444, against 35,192,418 florins 
= £2,932,701 in 1882—thus showing an increase, as far as 
railways are concerned, of 1,064,907 florins, or £88,742. 


Exectric LicHTING AT GUNPOWDER MILLs.—We find that a 
statement we recently made that Messrs. Wakefield and Co., Gate- 
beck, near Kendal, were the first to apply electric lighting to gun- 
= works is not correct, the Royal Factory at Waltham Abbey 

ving had it in use since November, 1881. Recently the applica- 
tion of the electric light has been extended to those houses which, 
from the amount of dust generated, were formerly considered too 
dangerous to have any artificial light. This has he effected by 
means of a specially devised lamp, in which all the Swan lam 
burn under water; but though there is a large volume of water in 
circulation, necessary to keep the lamp cool, there is little or no 
loss of light. Special precautions are taken with regard to the 
insulation of the wires. This application of the electric light has 
doubled the power of the houses in which it has been p . 

JNTERNATIONAL HEALTH EXHIBITION.— rations for the 
holding of this Exhibition are proceeding rapidly. The Board of 
Trade have certified that the Exhibition is an International 
Exhibition, and exhibitors thereat will accordingly participate in 
the privileges accorded by the Patents, Designs, and Trade Marks 
Act of 1883. The officers of her Majesty’s Customs have also 
announced that the Lords of the Treasury have consented to the 
buildings being considered as a bonded warehouse during the 
continuance of the Exhibition, as was the case of the late 
Fisheries Exhibition. The General Committee now numbers nearly 
four hundred members, and from these seventeen sub-committees 
have been formed. These have all been doing valuable work in 
advising the Executive Council as to the nature of objects which it 
is desirable should be fully illustrated, in obtaining the co-operation 
of many persons of eminence in the various branches on which the 


Exhibition will treat, and in supervising the applications for s » 


The allotment of space, which has been largely applied for, is being 
rapidly proceeded with, and applicants will soon be informed of the 
decision of the Executive Council with regard to their applications. 
Though it is impossible to state, at this early stage of the 
preparations, the names of exhibitors, we are, however, ina position 
to say that many well-known London and provincial firms—whose 
very names are a guarantee that their exhibits will be prepared in 
a first-rate —have a d their desire to take part. 
In response to a request made by his Royal Highness the Prince of 
Wales, President of the Exhibition, the eight water companies of 
London have resolved to exhibit in a pavilion which is being erected 
for them, their appliances for the supply, filtration, &c., of water, 
together with diagrams showing the various processes and localities ; 
and a powerful sub-committee, under the active chairmanship of 
Colonel Sir Francis Bolton, has been formed to carry out this 
branch of the Exhibition. The water companies have also 
determined to put up in the grounds a large fountain, which will 
be illuminated at night by electricity. This fountain of light will, 
it is anticipated, materially add to the beauty of the illumination 
of the gardens. It is impossible, as yet, to give any definite 
information with regard to foreign countries ; but, sofar as one can 
judge at present, Belgium, China and India will be the best repre- 
sented. A Royal Commission has been appointed in Belgium, and 
the Consul-General in London is their active representative here. 
To China has been allotted the space which it occupied last year at 
the Fisheries Exhibition, and a Chinese tea garden, restaurant, and 
shop will not be the least interesting objects in the Exhibition. 
India is to be adjacent to China, and strenuous exertions are being 
made to secure the united action of many of the principal tea 
planters in India, so as to insure a good and representative show of 
the Indian tea-growing industry. 


BROWN PRISMATIC (COCOA) POWDER. 

WE have received the following account of the com- 
parative trial of cocoa powder and Fossano progressive 
powder at Spezia, which we give in accordance with our 
promise in the last article on this subject :—Some very 
interesting experiments took place at Spezia on the 14th to 
17th January, 1884, with an Armstrong 100-ton breech- 
loading gun, in the presence of Admiral Snasibla: General 


ut forward for experimenting with, which powder 
account of the results it has athioved 
has recently attracted the attention of the highest 
authorities in scientific and military circles. One kind 
was sent from the Diineberg Factory—Director Dutten. 
hofer—and the other kind from the United Rhenish West- 
halian Gunpowder Mills, 
FetAteinn<thet is to say, from their branch factory at 
Hamm-on-the-Sieg. Both manufacturers keep the com. 


Taste I, 
| Weight of powder che Muzzl | | Vit vive or Energy 
| | uzzle | atmospheres | 
| | of powder. | apparatus. Pressu 
Kilogs. | Kilogs. Cubic Metres | Atmospheres. 
1593ft, | 11°35 tons 
i | «(908 1-761 4922 1925 | 11213-97 5828 
January 14th, 1884 pris 5 7 |: tons | 
January 14th, 1884 Cologne (Hamm) brown 275,908 1761 47441850 | 1081540 | 5602 
prismatic | 1556 
N ive | 335 908 1491 185707122) 6-237 
November 27th, 1882 Fossano progressive rigs tb. ny | 
| 
ii is- 325 908 1°491 | 2172 13660°48 
January 16th, 1884 pris 1783 | 
January 16th, 1884 ...| Cologne (Hamm) brown | 325 908 | 2029 12921-48638 
prismatic «1734 18°30 
350 98 138 | S87 2520 | 1444589 5733 
November 28th, 1882 Fossano progressive | | 16°35 
| 
January 17th, 1884 ...| Diineberg brown pris- | 350 98 | 
matic 1460 
January 17th, 1884 ...| Cologne (Hamm) brown | 350 908 1983 BAT] | 1385225 
| prismatic | | | 1795 13°27 


TABLE II.—Results obtained with Rhenish Westphalian Powder made at Cologne. 


| 


kg. kg. mm. jdecim. cubes, | m. m. mkg | mm. 
1 115 | | — —| 575 — '— WH | 2195 2220 
| | 761 Ib. 1731 ft. 1360 | 1440 | 
2 Signi — —| —| mes i-'-| —, | 
53 | | 1738ft. 470 | 
| 2 | Bore. le 345 1770 316 /135°05 1174, 5287 532 4977 43°28 133 2160 | 2220 2220 
se | 1735ft. 1745 1415 | 1460 
> 
4 19 = | 36 — —| 25 — — — — 2485 | 2505 (2280 
1s — | — —| — — — — 2605 | 280 | — 
| ee 761 lb. 1821ft. 1610 1625 
= — 1769 316 134°92 1°079| 558 5483 43°86 2490 (2230 
i 762 Ib. 1817ft. 1831 | 1620 | | 


Rolland, and ten officers. This gun is 26 calibres long, | 
and weighs without the carriage 102,460 kilos.; the | 
carriage weighs 41,000 kilos. The experiments were made | 
in order to ascertain if the brown prismatic powder 
showed greater advantage than the Fossano progressive | 
powder, which had been specially manufactured for the | 
above gun. 


position and manufacture of the brown prismatic powder 

uite secret. Below will be found the results of the 
st experiments, accompanied by those obtained with 
the Fossano powder in November, 1882, so that the three 
kinds of powder can be easily compared one with another. 
On the basis of the generally accepted opinion that, “That 
powder is the best which, with the least tension to the 
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Already in ‘November, 1882, by the desire of Sir W. G. 
Armstrong ani Co., black prismatic was fired against the 
specially mamitfactured Fossano powder, when the two 
kinds of powder gave about equal results, although the 
black prismatic employed was not manufactured with a 
view of being used in such large charges. In January, 
1884, two kincls of brown prismatic (cocoa) powder were 


gun, gives the test live force—vis viva—to the pro- 
ectile,” it is evident from the above figures that the 
oem powder has been decidedly beaten by the brown 
prismatic powder, i.¢., by the Diineberg as well as and 
more especially by the Cologne powder—Hamm-on-the- 
Sieg. This isvery clearly illustrated in the last column of the 
above table of proof results, which shows that the live force 
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is vt one atmosphere pressure of the Fossano powder 
each higher charge, whereas the 
live force of the Diineberg, and more especially of the 
Cologne powder, increases considerably. The diagram will 
illustrate the above — clearly. The results obtained 
with the powder of the United Rhenish Westphalian Gun- 

wder Mills, Cologne, are of still greater interest to 
vilitary circles, as exactly the same kind of powder, “ H,” 
has already been fired in England with splendid results ; 
and when fired at Meppen and Essen by Mr. Fred. Krupp 
from his 28 and 30} cm. guns, of 35 calibre length, it gave 
the best results ever obtained; so that a suitable and 
uniform powder has been found for all guns requiring 
charges of 100 kilos. and over. 

The brown prismatic powder of the Cologne firm was 
fired also from the 26 cm. Krupp gun of 35 calibre length, 


THE FASTEST TRAIN IN GREAT BRITAIN. 
Some articles have lately appeared in the monthly magazines 
respecting the speed of railway trains, and the following infor- 
mation will correct some misunderstanding on the subject :— 
It has been represented that the Great Northern Scotch express 
is the fastest train in Great Britain, whereas the Great Western 
Flying Dutchman runs at a higher speed, and is still, as it 
always has been, the fastest train in the world. It leaves 
Paddington at 11.45 mid-day and runs to Swindon, a distance of 
774 miles, in 87 minutes, an average of 53} miles per hour. 
After stopping at Swindon ten minutes it leaves for Bath at 
1.22, arriving there at two o'clock, thus making a run of 107 
miles in 125 minutes, an average speed of 514 miles per hour. 
The Great Northern ten o'clock express runs without any stop 
from King’s Cross to Grantham, 105 miles, in 2 hours and 
9 minutes, nearly 49 miles an hour. The Great Western Dutch- 


TABLE III.—Results with Rhenish Westphalian Powder made in Cologne. 


| Charge. Projectile. Powder chamber. 3 j Vis viva, or en ie 
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TABLE IV.—Results obtained with Rhenish Westphalian Powder made in Cologne. 


| | | 
Charge. | Projectile. | Powder chamber. . t Vis viva or energy 
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ordered by the Spanish Government, and gave in the 
above-mentioned gun, with a charge of 83 kilos. and a pro- 
jectile of 279 kilos., out of nine rounds a mean muzzle 
velocity of 537°8 metres—1764'48ft.—with a mean devia- 
tion of 08 metre—2ft. 8in.—and a pressure of 2490 atmo- 
spheres—16'34 tons—according to the Rodman apparatus, 
and 2480 atmospheres, according to the crusher gauge. 
A great peculiarity of brown prismatic powder is that if set 
on fire in the open air it will not explode like the black pris- 
matic powder, but will burn quickly away, so that it is much 
safer than other powder for transport and storage. When 
fired from guns there is much less smoke than with ordinary 
powder, and thesmoke is more like thin vapour, which rapidly 
clears away, It is evident that this peculiarity is also of 
t importance, especially for forts and ironclads carrying 
e guns, 


— 


FOR COMBINATION HARVESTER.—In competition for 

» amounting to £300, offered by the Government of Victoria 

or the best combined _— and thrasher, two machines came for- 
ward, one from Joseph Nicholson and Co., of Melbourne, and one 
. Gin, stripper, with winnowing an bagging appliances, was drawn 
by three horses, and bagged a good sample of clean wheat, and 
cut about an acre an hour, The judges awarded £75 to this machine 


man stops at Bath 3 minutes, and gets to Bristol at 2.21, having 
run 118) 1 miles from Paddington in 143 minutes, not including 
the time it stops at Swindon and Bath, which gives an average 
speed of 50 miles per hour. But in reckoning speed for this 
distance it must not be overlooked that the. Flying Dutchman 
loses 4 minutes in reducing speed to stop and start from 
Swindon, and the same at Bath, in addition to the time 
while it is actually standing at the stations, and taking 
this into account, gives an average speed of the train for 
the journey to Bristol of 524 miles per hour, to be compared 
with the 49 miles per hour of the Great Northern express. In 
order, however, to get a more correct average speed further 
allowance should be made for both trains of 2 minutes for each 
start and the same for each stop, as at least this time is lost in 
getting up speed in starting and in reducing speed to come to a 
stand ata station. This gives an average speed of nearly 55 
miles an hour for the Dutchman from London to Bath, 50 miles 
an hour for the Scotchman from King’s Cross to Grantham, and 
54 miles an hour for the Dutchman from London to Bristol. 
Those well acquainted with the road know that such an average 
speed is only obtainable by running at more than the traditional 
mile a minute over a great portion of the journey. The Scotch 
express certainly runs the longest distance, 105 miles, without 
stopping ; but even with this advantage in regard to speed it 


does not travel as fast as the Great Western Railway Dutchman, 
which runs 2 miles more, in 4 minutes’ less time, with an inter- 


and £26 to Rupert Smith. 


mediate stop, than the Great Northern Railway Scotchman 


_ in running a distance shorter by two miles without any 
stop. 
Taking the comparison shown recently in a monthly con- 
temporary—Chambers’ Journal for December 29th—of the run 
of the Scotch express to York, 188 miles in 235 minutes, with an 
average speed of 48 miles per hour including stoppages, and the 
Flying Dutchman’s run to Exeter 194 miles in 255 minutes, 
average speed 454 miles per hour, calculated in the same 
manner. The Scotch express has only one stop of 6 
minutes at Grantham on this journey, whereas the 
Dutchman has four stops, viz., Swindon, 10 minutes; Bath, 
3 minutes; Bristol, 5 minutes; and Taunton, 4 minutes; total 
22 minutes. Deducting the stops only, it gives the average 
speed of the Dutchman to be 50 and the Scotchman 49 miles 
per hour; but also allowing for both trains working up to full 
speed in starting and reducing speed to a stop in every case, the 
average speed is 544 miles for the Dutchman, and for the 
Scotchman 51 miles per hour. The Great Western Railway 
narrow gauge express from Paddington at 4.45 p.m. runs to 
Wolverhampton, 141} miles, in 184 minutes; and deducting five 
minutes stop at Oxford and three at Birmingham, and allowing 
for getting up and reducing speed, the average speed is nearly 
52 miles per hour, or 50$ miles deducting stops only. In 
further proof that the broad gauge Great Western Railway 
trains have run at a higher speed than 60 miles an hour, it is 
known that the Dutchman some time ago ran from Swindon to 
Paddington, 77} miles, in exactly 77 minutes. A special Cape 
mail train also ran the same journey in 76 minutes, and the fast 
Zulu express train ran it in 79 minutes. The fastest, journey 
on record is that made by the Great Western Railway 9.15 p.m. 
express from Paddington on the 11th May, 1848. The train 
consisted of the broad gauge engine Great Britain, four carriages 
and a van, and ran to Didcot, 53} miles, in 47 minutes—an 
average speed of 68 miles an hour. The driver was Michael 
Almond, deceased, and the fireman was Richard Denham, who is 
living at Swindon, a superannuated engineman. 

These instances quoted of Great Western trains running at a 
greater speed than the traditional mile a minute are cases of 
long distances verified by official record, whereas the instances 
of extreme speed referred to in a contemporary are apparently 
only founded on the statement of a writer who says he “has 
acquired some facility in guessing the speed of trains by noting 
the mile posts,” and asserts that in doing this on one occasion 
he noted the speed of a North-Western train as 75 miles per 
hour for four or five miles, or at the rate of a mile in forty-eight 
seconds. The Great Western Railway broad gauge Flying 
Dutchman and Zulu express trains between London and Swin- 
don run daily on portions of the journey—where the line is per- 
fectly level—at more than 80 miles an hour for such short 
distances ; and if it were not for the unavoidable stop of ten 
minutes at Swindon for refreshments, the Great Western 
Railway trains could be accelerated for a longer journey to such 
a speed that the Great Northern express would be left further 
behind the “ Fastest Train in Great Britain.” 


Ir is stated that the Great Eastern steamship has been purchased 
by Messrs. E. D. Mattos and Co, of London and Cardiff, who 
intend to convert her into a coal hulk to lie at Gibraltar. 

REMOVAL OF A BRIDGE.—An interesting engineering work has 

just been accomplished at Bristol, which, so far as we are aware, 
is unique. A large foot-bridge was lifted bodily from its place, 
moved a considerable distance, and dropped down in situ. A 
Bristol contemporary thus describes the work :—‘‘ An engineering 
feat of no small difficulty or i.aportance was successfully accom- 
plished, without hitch or accident, yesterday morning—the removal 
en bloc of the iron foot-bridge crossing the New Cut at the bottom 
of Redcliff-hill, and connecting that district with the Causeway, 
Bedminster, to its permanent position opposite Langton-street. 
The hour fixed for the operation was six o’clock, and although 
somewhat early for the bulk of people, the banks of the New 
Cut were lined with 18,000 or 20,000 persons. The pontoons for 
floating the bridge, which consisted of four 80-ton barges, braced 
together in pairs, with the necessary staging, were floated round 
from the‘harbour to Bedminster Bridge on the previous evening, 
and remained there until morning. When the tide raised thern to 
a sufficient height they were taken up the Cut, a short distance 
beyond the footbridge, and then braced together so as to form one 
strong solid structure 64ft. in width. The value of the stout balks 
of timber was said to be about £200, and about eighteen men had 
been employed for nearly three weeks in its construction. It was 
all done in the floating harbour, near Messrs. Taylor and Low’s 
wharf. The two pontoons, having been braced together, were 
brought back under the bridge, and placed in a most accurate posi- 
tion for balancing the 80-ton iron bridge. By six o’clock the top of 
the staging, which was 24ft. above water line, touched the under 
part of the bridge, and so correctly were the — placed that 
when, a quarter of an hour later, therising tide lifted the bridge, it was 
observed that both ends left the plate beds precisely at the same time. 
No further movement was made for something like twenty 
minutes, during which time the bridge had been raised by the 
tide some 4ft. above the plate beds, so that it was then clear of 
the railings on the Redclifi, and the stone wall on the Bedminster 
side. Now came a most delicate and difficult part of the work. 
It was necessary to float the bridge forward about 6ft.—but that 
was easily done, the tug behind merely allowing the pontoons to 
drift on the rapidly rising tide. The next operation was somewhat 
more difficult, although it was accomplished with amusing ease— 
that was to take the pontoons and bridge 6ft. nearer to the Bed- 
minster than the Redcliff bank in order to allow for the curvature 
of the river at that point. That being done, the tug Sea Bird, 
which followed in the rear to check the too hasty movement of 
the pontoon, stopped her engines, and the great structure floated 
majestically along at a pace of about two miles an hour, the boats 
in front and the tug behind regulating its position in the centre 
of the river with the utmost nicety. As it floated along hearty 
cheers were raised. It reached its destination considerably before 
high tide, and a good proportion of the spectators preferred leaving 
to waiting for another hour before it would descend. As the tide 
fast receded the excitement naturally increased, until at exactly 
8.20 a.m. both ends of the bridge were landed on their plate beds 
within one-sixteenth of an inch of the chalk mark made for them. 
The bridge, which is 134ft. in Jength, was constructed by Messrs. 
E. Finch and Co., Chepstow, from the designs of Mr. Ashmead, 
city engineer, and his assistant, Mr. Yabbicombe. It was 
commenced nearly two years ago, and part of their contract was 
its removal, which they have accomplished in so satisfactory a 
manner. The firm have played a prominent part in the making of 
our city bridges. Some twenty-five years ago, when the old Bath 
bridge was knocked down by a barge, they constructed the new 
iron bridge. The roadway of that comprises about twelve girders, 
and these were all floated from Chepstow in pairs and fixed in their 
places precisely in the same manner as the bridge was floated 
yesterday. Whenever it is practicable, they invariably utilise the 
tide to do their work. They made the new St. Philip’s Bridge, the 
drawbridge and the swing bridge at Cumberland basin. They also 
widened both sides of Bristol Bridge. The work has been carried 
out entirely under the direction of Mr. James Rowe, managing 
director, assisted by his foreman, Mr. D. Davies, of Crumlin, near 
Newport. The piers and the other masonry are the work of Mr. 
Galbraith, contractor, of Bristol. Mr. Superintendent Harris was 
present during the operation with thirty police constables, who 
were judiciously distributed on each side of the New-cut and on 
Bedminster Bridge, and they succeeded in keeping good order.” 
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THEATRICAL MACHINERY IN THE PARIS OPERA HOUSE. 
Fig.2. 


PLAN 
of the framework for the Afrucoune® 


Vessel. 


Scale 1 to 1338. 


Amonost the various branches of engineering, the machinery 
of the stage has hardly yet received a recognised place; never- 
theless, it is an art of great antiquity, as is known to all who 
have studied the arrangements of the Greek theatre. It is also 
an art carried on under very special conditions, owing to the 
n lightness and mobility of all the parts, and the fact 
that their action must be screened from view. For this reason 
the theatrical machinist has hitherto kept himself aloof 
from the employment of iron, which in all other departments of 
engineering has become general if not universal. The stage 
apparatus is still constructed of wood in the lightest and 
cheapest forms, For this reason, if for no other, it is worth 
while to bestow a glance upon some of its features. 

There are three principal conditions under which the art of the 
machinist is compelled to work: (1) He must produce an illusion 
in theeyes of the spectators by the simplestand readiest mechanical 
means which can be devised, (2) His structures must be suffi- 


Shifting rhoverren’ Axcis of shifts 
Fig.8. 


ciently strong and firm never to produce any accident by undue 
deflection or by rupture. Such an accident, if seen from the 
theatre, would at once reduce the performance to a fiasco. (3) 
The parts of the structure must be of small scantling, easily put 
together or taken to pieces; and the whole must be ily 
removed to one side when the scene is over, or taken out of the 
theatre altogether when a new piece is put on the stage. This 
last condition is of great importance in the case of the new Paris 
Opera House, in which the stores for the reception of scenery, 
apparatus, &c., are at a considerable distance from the building 
itself. We shall illustrate these principles by a particular case, 
which has lately been described in our contemporary, the Génie 
Civil. It is that of the mechanical arrangements used at the 
Paris Opera for the construction and mancuvring of the vessel 
which is used in Meyerbeer's Opera, L’Africane. 

This opera was first represented at Paris in 1864, just at the 
time of Meyerbeer’s dea’ In the third act a shipwreck occurs, 
which was announced in the programme as follows ;—(1) The 


scene will represent a large three-masted ship at sea, with the 
stern towards the audience ; this will shift its course towards 
the North. (2) The ship will strike on rocks rising from the 
stage, and sink. (3) The audience will see the interior of the 
vessel and the ladies’ and captain’s cabins upon deck. Here the 
scene will take place. 

It will be obvious how much is here trusted to the effects of 
theatrical illusion ; the ship is supposed to be cut in two by a 
transverse plane a little in front of the mainmast ; thus the 
bowsprit, foremast, &c., exist only in the imagination of the 
spectator, and yet, thanks to the artistic effect, this absurdity 
passes unnoticed. The programme thus indicated was carried 
out by M. Lavastie in so complete a manner, that the whole of 
the chorus and actors, numbering 150 persons, were able to 
move about within the ship just as on the stage, and that the 
deck, bridge, &c., were all of them accessible. 

The following table of dimensions of the vessel as constructed 


Fig.?. 


Fig.6&. 


8 
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Floor oP Stage | 


\. ition before sindang. Position during sinking. 


at the Old and New Opera House will give an idea of its magni- 
tude and weight :— 


Old New Opera. 
Width of deck .. 43° 
Length of deck.. .. .. .. .. .. “oft. 
Level of deck above the stage .. 7 9ft. 8°6ft. 
Height of poop.. .. .. .. .. 16-9ft. 18*7ft. 
Height of masts 33°5ft. 40°5ft. 
Weight tobe moved .. .. 12 tons 7 tons. 


It will seen that whilst the dimensions at the New Opera were 
considerably larger, a more skilful use of the material enabled 
the weight to be very greatly reduced. There were two move- 
ments to be executed. The first, which we may call the 
“ shifting movement,” when the vessel altered her course, and 
the second, or “sinking movement,” when she struck on the 
rocksand went down. We will take these in order, 

The shifting movement.—To accomplish this M. Sacré, chief 
machinist at the Old Opera, employed two large timber platforms 
placed one above the other, and supported by cast iron rollers, 


a large central bolt serving as axis of rotation. This only allowed 
a shifting of about 54ft., and had the following disadvantages: 
—(1) At the end of the movement a large part of the upper 

platform was projecting beyond the lower, and this part carried — 
a considerable portion of the vessel itself and of the weight of 
the performers. (2) The platforms were very heavy, weighing 
about twelve tons, and their movement required forty carpenters 
in addition to the regular staff, together with counter-balanced 
wire ropes, and other expensive adjuncts. (3) The interval 
between the acts took twenty minutes. (4) After the act the 
bad to be Utted to the top of the comes and 


— Sp 


Fig.10. 


The problem has been solved by M. Mataillet, of the New 
Opera, in quite a different manner. He replaced the upper 
platform by a light timber frame, shown in plan Fig. 2. This 
frame is carried on rollers, and can move either forward or side- 
ways on the floor of the stage, which replaces the lower plat- 
form previously used. The vessel is ready mounted on the 
frame before the representation, but is kept at the back of the 


Position after sinking 


8 where it is hidden by the scenery. During the second 
read the whole is aan 5 forward to the front of the stage 
and placed square to the audience in the position shown in 
Fig. 2. In this position the pivot A, is made to fit into a socket 
on the frame. During this motion the first sets of rollers are 
employed, having their axles perpendicular to the centre line of 
the stage. 


As soon as the vessel is in place these rollers are 


Detail of pier B: 
Pig .12. 

replaced by a second set g g, having their axles pointing towards 
the axis AX. of the winches T and T, the 
whole can then be shifted round this axis into the position 
A" A, C, C4, which is the position shown on the rising of the 
curtain, Thus the vessel when first seen is slightly inclined to 
the spectator, and both masts with their rigging, &c., are visible 
at the same time, The axis of rotation A," consists of an oak 
post 6}in, square. It penetrates into the corresponding socket 
in the frame, but its upper part is slightly excentric to the axis 
of this socket, as shown in Fig, 4. This assists the turning of 
the vessel. 

Such is the appearance when the third act commences. A 
few seconds before the shipwreck the order is given to shift the 


helm, and the vessel turns towards the north. This ig effected 
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by hauling on the chain T, and thus bringing the frame back to 
the position AU A CC" in Fig..2. During this motion the side 
scene between C,"! and C™ is made to roll. upon itself, so as to 
contract as the space allowed for it narrows. The result of this 
operation is that the vessel can be shifted through a distance of 
22ft., which is much more satisfactory than the small angle 
previously attained. The interval is also reduced to five 
minutes, and the movement is performed by two men only, 
working the hand winches, shown on plan.. Every part of the 
vessel is easily taken to pieces and replaced in the stores, as soon 
as the opera is taken off the stage. 

The sinking movement.—Here the methods adopted, both 
at the Old and New Opera, were very similar, and we 
need only describe the latter. The vessel is supported 
by three lines of “piers,” A A'A™, B B! BY, CC! CH, 
as shown in the plan, Fig. 2. These piers are small 
vertical frames made of battens, resting on cast iron 
rollers at the bottom. The deck rests on the top of these, and 
the distance between this deck and the flooring represents the 
cabins of the vessel, as shown in Figs. 4,5,and 6. After the 
shifting movement is over the piers A A! A” and B B! B" are 
placed exactly above the supports A, A,’ A,” and B, B, B,», 
which are capable of sinking below the stage, and to these they are 
fastened by small iron dogs. Atthesame time the frames which 
brace the piers A A! A™ together during the previous motion 
are taken away, so that the piers are completely isolated. When 
the movement begins the frame C C! C", which is rigidly 
braced together, remains fixed, but the piers A A? A" and 
B B B" can sink down on the top of their supports, which are 
caused to descend gently by the action of ropes turning on 
crabs placed in the lowest storey of the basement, as shown in 
the general drawing, Fig. 1. The vessel then takes the position 
shown in Figs. 8, 9, and 10; on the right it rests on the floor of 
the stage; in the middle it rests on the piers B B! B,”, which 
will only sink as far as the level, s, 3,), in Fig. 6, and on the left 
it rests on the frame C C! C4, the upper edge of which forms 
the axis of rotation. At this moment, accerding to the order of 
the play, the vessel is attacked by a swarm of savages, and the 
curtain falls on a striking tableau. As the chief part of the 
weight is on the right side of the vessel, and therefore rests on the 
stage, it iseasy to withdraw the frame C C! C™, together with the 
bracing, which, in Fig. 6, still connects the piers B B! BY, and 
to complete the descent of the vessel. It then rests directly on 
the floor of the stage, asin Fig. 11. It is at once taken to 
pieces, the deck alone remaining entire, and this is rolled back- 
ward on its rollers and serves to form part of the stage in the 
following act. The sinking movement thus arranged goes on 
without the slightest noise or shock, and with perfect precision. 

The complex movements required in the framework give rise 
to various devices, of which only one can be dwelt upon. Up 
to the moment of sinking, the horizontal frame of the vessel is 
firmly connected to the piers d d' d™ by knees, and to the piers 
B by three bolts 6, as shown in Fig. 12. Before the 
shipwreck the knees are taken away, and also the bolts d' and 
5%, so that the deck of the vessel may be shifted when required. 
This deck, in fact, is inclined more steeply than the floor of the 
stage, and thus the point P™ in Fig. 7 is that which naturally 
comes first to the floor, and so stops further motion. It is 
not possible to make the piers swerve from the vertical while 
sinking, and nevertheless the line P must be made to coincide 
with the line S S!, representing the floor of the stage; and as the 
axis of rotation N N}NU—Fig. 10—is itself oblique to the 
stage, a double movement is required. In the first place, there 
is a horizontal displacement, which is facilitated by means of 
the rollers shown at PP! P4 and RR'R" in Fig. 10; and 
secondiy, a rotary movement, which takes place round the bolts 
505" in Fig. 12, this being rendered possible by the removal of 
the bolts b, and}, By this means the clearance p p,, shown 
in Fig. 12, disappears, and is replaced by a clearance p' p,’. Thus 
the deck of the vessel is brought fair with the floor of the stage 
in a simple and ingenious manner. 

The vessel itself is constructed of fir planks about 5in. by 1}in., 
solidly fastened togetherand united by small keys and boltsof iron. 
It is strong enough to bear the violent movements of about 150 
persons during the action, and at the same time a few minutes 
only are sufficient to produce its entire disappearance from the 
stage. The mechanical means employed, as we have seen, are 
small counterweights, capstans or crabs, and hempen ropes. It 
might be suggested that hydraulic power could be employed 
with advantage, but theatrical machinists seem to doubt its 
giving them sufficient power. and at the same time all the 
rapidity and regularity which is requisite. It is obvious, how- 
ever, that it would greatly diminish the number of men 
employed, and in the rebuilding of the Ring Theatre at Vienna 
hydraulic power has been actually brought into use. A com- 
parison of its results with those of hand power would present 
features of great interest. 


LETTERS TO THE EDITOR. . 


[We do not hold ourselves responsible for the opinions of our 
correspondents. ] 


STEAM HAMMERS. 

Sir,—In your issue of the 8th inst. we observe an illustration of 
a 10-ton steam hammer, made by Messrs. B. and S. Massey for the 
Mersey Forge, Limited. There are some things, both in the 
hammer and in the description accompanying it, upon which, with 
your permission, we shall make a few observations. 

The illustration, both in general outline and in detail, is a re- 
production of hammers designed by us twenty-three years ago, 
and made in great numbers ever since. The inclosed lithos, thrown 
off many years ago and largely circulated, will show you the general 
appearance of those hammers, and the truth of the foregoing 
remarks. This preface is rendered necessary by the nature of the 

rinted explanation accompanying the illustration of Messrs. 
hammer. 

It is stated that “‘the hammer presents some important improve- 
ments as compared with those usually constru of this form.” 
The explanation then proceeds to state that ‘‘in such hammers the 
opening in the framing under the cylinder through which the 
piston-rod passes below the gland, being larger than the piston-rod, 
of course does nothing to steady it; the result is that in such 
hammers the piston-rod is only guided by the fittings of the piston 
in the cylinder with such aid as can be given by a gland stuffing- 
box, which consists only of castings dressed off by hand.” The 
description then goes on to explain that in Messrs. Massey’s 
hammer the packing gland is fitted accurately into the stuffing-box, 
&c. Now as we are the origina] designers, and, so far as we know, 
the sole makers of “‘ hammers usually constructed of this form,” it 
follows that the graphic description of this rude construction must 
apply toour practice. That being so, we beg to state that when 
we commenced to make double-frame steam hammers on the bridge 
principle, more than twenty-five years ago, we fitted the packing 
glands into the stuffing-boxes for the purpose of forming a guide 
to the hammer piston, precisely as now adopted by Messrs. Massey, 
and pointed out by them as ‘‘an important improvement.” A few 
years’ experience showed us that to fit a large and heavy gland 
tightly into a stuffing-box might make a good guide but a very bad 
packing gland, as it was liable to get fixed, and become a source of 


great trouble. If, on the other hand, it was fitted easy, its efi 
ency as a guide was destroyed. In these circumstances we devis 

a method of. getting over the difficulty and at the same time secu*” 
ing a much more efficient and durable guide. The section o” 
enclosed tracing shows this arrangement, which, curiously enough, 
was first applied to three 6-ton steam hammers made by us twenty- 
two years for the Mersey Forge Company, the very company 
for whom Messrs. Massey have just erected the 10-ton steam 
hammer which has called for our remarks. 

Ye observe that Messrs. Massey have copied with great fidelity 
the general design and even the outward details, to the very 
number and position of brackets on side frames, of those hammers 
erected more than twenty years ago. If they had extended their 
investigation to the interior they would have discovered that the 
hammer pistons are guided precisely as shown on the section we 
have referred to, and which we trust, Sir, you will uce 
when you find a corner for this letter, You will observe that the 


When the Romans visited this country many years ago th 
left behind them a large number of words as well as noses Frey 
, them we get our word friction, which signifies ‘‘ the rubbing of one 
, body against another.” And what is rubbing? this we are told ig 
| from the British word “‘ rhubio,” to move one body upon another 
| This being so, we cannot have statical friction, even Sree two 
| surfaces initially at rest, any more than we can rub two bodies 

together without moving them—but we can and do have adhesion 
| And what is adhesion? In Ganot’s work on “ Physios”—a good 
work with a bad index—we are told: ‘‘ The molecular attraction 
exerted between the surfaces of bodies in contact is called 
adhesion ;” and referring to the adhesion between two pieces of 
, he says: “‘ As the experiment suceeds in vacuo, it cannot be 

ue to atmospheric pressure.” 

Although we cannot have statical friction, it is not necessary for 
two bodies to be at rest, at least actually at rest, to produce 
adhesion, although the attraction increases as the contact is pro. 


~ 


© 
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hammer piston works through oiin or glands at A and B truly 
machined out of the solid metal to fit the section of the piston-rod ; 


longed. Time here is an element, and this induces me to think 
| that adhesion has much to do with what has been classed solely 


those guides are situated at the extreme top and bottom of centre | as “‘ rolling friction.” My impression is that the only real rolling 
piece, and are, therefore, in the very best possible position for the | friction is that which arises from the want of coincidence of the surface 
purpose. The packing glands are also machined inside to fit the | of thecylinderor wheel with the surface it moves u n, and isdescribed 
piston-rod, but are p ly kept }in. clear of the sides of the | by a writer when he says: ‘‘ Conical wheels or bent axles tend by 
stuffing-box. They thus fulfil their true use—that of keeping the | the inequality of the speed at different points in the tire to pro- 
hammer steam and water-tight—while they are preserved from jar | duce a sliding on the road which increases the resistance.” And 


SECTION 


and liability to fracture, which contact with the sides of stuffing-box 
entail. e have said the packing glands keep the hammers steam 
and water-tight ; the upper gland prevents the steam from passing, 
but with rods of large section water will force through. The lower 
gland prevents this condensed water getting down to the anvil; it 
is caught in a tray cast in the centre piece and drawn off through 
a waste-water GLEN AND Ross, 
Greenhead Engine Works, Glasgow, 
February 12th. 


WHAT IS FRICTION ? 

Srr,—Your article of last week on this subject comes when I 
have been for some time studying the special work of horses in 
mines. Into this question friction largely enters, and I have been 
struck with what I think is a mistake on the part of Morin, 

ine, and others, and now of heey A mistake certainly 
in words, and from which has followed an oversight in facts. 
A serious one I think it is, and consists in confusing adhesion and 
friction, They are not the same thing, and the hiding of the 
former under the term ‘“‘statical friction” has led to the 
apparently anomalous results which have given occasion for your 


| Morin, in his work on the “‘ Draught of Carriages,” gives a table of 
| the experiments made by Mr. Cumming upon conical wheels and 
| cylinders. Here, I think, we have the secret of all the rolling 
| friction, and beyond it all is adhesion; and although I do not 
| claim to be a physicist, if time and means were at my disposal 
' I should enjoy, as you suggest, working out this hypothesis. I 
| have only to add that nearly all the observations now given as the 

work of Thurston, Kimball, Tower, and others were forestalled 
by Mr. Nicholas Wood in his work upon ‘ Railways” more than 
fifty years ago, and he gives a sketch of an axle with the oil 
heaped up against it, and he says: ‘‘ Although the axle was well 
oiled, yet unless the oil was kept constantly feeding upon the axle 
as it turned round, a maximum effect did not take place.” He uses 
a more happy expression when he says: “The rolling resistance 
of the wheels is supposed to be equal to y¢yath part of the weight.” 
When a body rolls upon another it is met by the resistance of 
adhesion ; only in so far as it slides do we get friction. 

Durham, February 26th. A. L, STEAVENSON. 


Sr,—I have read with much attention and no small disappoint- 
ment the article entitled, ‘‘ What is Friction?” which appeared in 
the last number of THE ENGINEER. I anticipated that Mr. Towers’ 
researches would have had some practical value; but as far as I 
can see they might just as well never have been undertaken. 


To certain minds I have no doubt that it may prove valuable to 
know that friction between dry surfaces is not the same thing as 
friction between oiled surfaces ; but to ee body of engineers 
the statement is simply useless, It is y a matter of no im- 
“once whatever that frictional coefficients vary with the speed, 

use the fact cannot be usefully applied. Again, we gain abso- 
lutely nothing of any value from the discovery, if such it be, that 
the use of an oil bath diminishes friction enormously. We cannot 
use oil baths, and the fact is therefore of no importance. 


It seems to be the fate of the Institution of Mechanical Engi- 
neers to always carry out investigations of no practical value to 
anyone. If Mr. Towers had told us something about the relative 
values of different materials for bearings he would have done good 
service. For example, cast iron is now being used instead of brass 
in marine crank shaft bearings. I should like to knowif I may put 
it into stationary engine bearings. Again, take the case of foot- 
steps; next to nothing is known about them, yet they give great 
trouble in centrif machines, Vapart’s disintegrator, turbines, 
and centrifugal pumps. Why not let us know something about 
these things ? 

So-called scientific research is rapidly becoming nothing but a 
method by which considerable incomes may be earned in nage | 
out things of no earthly use to any mortal. The Institution o' 
Mechanical Engineers ought to keep clear of this sort of thing, 
and its money ought to be spent on inquiries likely to prove of 
practical value to its members. There is no lack of subjects for 

vestigation. . C,H, 

Birmingham, Feb, 25th, 

|For continuation of Letters see page 171.) 
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THE ENGINEER. 


Fes. 29, 1884. 


RAILWAY MATTERS. 


Governor of Queensland turned the first sod of the Mackay 
amen on December 21st, in the presence of 2000 people. 

Beiciwm had the first railways on the Continent. State prepara- 
tions for the celebration of the fiftieth year on the 1st of May are 
now being made. 

THE Calcutta Tramway Company has now 384 miles of single 
tramway, 150 cars, 800 horses, and 8 engines. Messrs. Parrish and 
Santtar are the contractors, and have also supplied the whole of 
the equipment. The whole of the work has been done under the 
engineer to the company, Mr. J. D. Larsen, Assoc. M.I.C.E 

On Tuesday a number of the directors of the London, Brighton, 
and South Coast Railway, and others, went by special train from 
Victoria over two new routes to Brighton, which are in the form 
of additions to the existing lines, and have been constructed with 
the view to opening up a new tract of country in Surrey and Sussex, 
The routes will be open to public traffic on Monday. 

Tue Town Council of Vienna has formulated 20 conditions upon 
which it makes its consent to the construction of the sy rt 
high-level railway dependent. It declares a double line of rai 
absolutely inadmissible. 1t will not sell the necessary land, but 
only lease it. The general principle of the conditions to be 
insisted upon has been settled by the Cabinet, and the Ministers 
are now elaborating them. 

Ar the meeting of the Bath and West of England Society and 
Southern Counties Association, on the 26th inst., the secretary 
reported that the facilities granted by the Great Western Railway 
and South-Western Railway Companies to members attending 
Council meetings were renewed for the current year; and on the 
motion of Mr. Moore-Stevens, seconded by Mr. Moysey, a vote of 
thanks was passed to the above companies. 

Tue following figures give the production of rails in 1883 as esti- 
mated :—Unite tates, 1,303, tons, about 190,000 tons less 
than in 1882; Great Britain, 1,097,174 tons, about 140,000 tons less 
than in 1882. In looking into these res it has to be borne in 
mind, that the United States absorb the whole of their own pro- 
duce, whereas Great Britain had to find outlets for 773,509 tons, 
the difference for home consumption being 323,665 tons. 

A CORRESPONDENT sends us a card which has been preserved 
since 1848, recording the fact that ‘“‘the Great Western Railway 
broad-gauge engine Great Britain accomplished the fastest 
journey on record, viz., from Paddington to Didcot, 53} miles, in 
forty-seven minutes. The train was the 9,15 express to Bristol, 
and consisted of four carriages and vans, and was driven on 
May 11th, 1848, by J. Michael Almond, driver; Richard Denham, 
fireman.” 


TuE death is announced of Sir Abraham Woodiwiss at Mentone. 
He had been suffering for some months, and on the 19th inst. he 
set out for Mentone, where he arrived on Saturday night. The 
deceased gentleman, who on. or life as a working mason, amassed 
a large fortune by railway and other contracts. He was Mayor of 
Derby in 1881-2, during which years the Royal Agricultural Show 
and the Church Congress visited the town. His great munificence 
and public spirit led her Majesty to confer on him the honour of 
knighthood. 

From the official statement of the Lordon and North-Western 
Railway it appears that the amount paid for Government duty on 
that line in he past half-year was £17,551 less than in the corre- 
sponding — of the preceding year. On the Great Western 

ilway the sum paid for Government duty for the half-year was 
£6255 less than in the corresponding period of the preceding year. 
On the Lancashire and Yorkshire Railway the sum paid for the 
half-year is about £3400 less than the amount paid in the corre- 
sponding half of the preceding year. The Midland Railway Com- 
pany’s saving amounts to about £8500, The Great Northern Rail- 
way saved £3285. 

An American paper says that ‘the west-bound train between 
Green River and Granger on the Union Pacific recently encountered 
a flock of 1200 or 1500 antelopes. The snow was quite deep and 
drifted in places, and the antelopes were running on the road-bed, 
finding that the easiest road to travel in. When they were first 
encountered many of them were killed, and the engineer, seeing at 
once that the train might be derailed unless it were slowed up, 
decreased the speed. The antelopes kept a short distance ahead of 
the engine, and were strung along the road for a quarter of a mile. 
They would occasionally get some distance from the engine, and 
then they would stop, turn round, and watch the headlight until 
the engine was fairly upon them. They delayed the train half or 
three-quarters of an hour.” When we were young caterpillars 
delayed trains. Antelopes are new. Bisons have been utilised in 
this way, but not much. 


THE construction of railways in Canada has been very 
rapid since 1870. In that year there were only 2497 miles 
open for traffic: in June, 1882, this had increased to 8069 
miles, and in the last eighteen months another 1000 miles at 
least have been added. There are now, therefore, over 9000 miles 
in operation. The total amount of capital invested in the con- 
struction and equipment of railways in Canada, to the end of the 
fiscal year, 1882, was 389,285,700 dols. The Canadian Pacific 
Railway is nearly ready for operation from Montreal to Algoma 
Mills, on Georgian Bay, and is now being worked from Port Arthur, 
on Lake Superior, to the Rocky Mountains, a distance of nearly 
1400 miles; and from Winni south to the International 
boundary, where it connects with the United States Railway 
system. It is confidently expected that in 1886 there will be direct 
communication from the maritime provinces to the Pacific coast 
entirely through Canadian territory. There are about 2000 miles 
constructed at the present time, and the track has been laid during 
the past season at the rate of between two or three miles per 
day. The line when plete, will, including branches, be about 
3300 miles long. It has been largely subsidised by the Government, 
and tle work would have been an onerous one for a country with 
a much larger population than that of Canada. 


Ix a lecture delivered to the Lower Rhenish Architects’ and 
Engineers’ Association, Herr Jiittner lately gave some interesti 


particulars on French railway projects for the North-West of 
Africa, The Sahara Railway is intended to connect Algiers with 
Timbuctoo; but the obstacles in the way of its successful accom- 
plishment are serious, the construction of these 1700 miles of rail- 
way being impeded by the climate, the scarcity of water, the 
dangers arising from sand-storms, and the hostility of the natives. 
The temperature of the Sahara is especially trying from the fact 
that the nights are extremely cold. For the purpose of supplying 
water an extensive system of water pipes is spoken of, which would 
cost £1600 a mile; but it. is also remarked that there are in the 
Sahara underground watercourses, which, coming into view at 
certain spots, form oases. It is therefore argued that artesian 
borings would probably be successful, so that the pipe communica- 
tion alluded to could probably be confined to various points. The 
only detailed plans in existence regarding the Sahara line are those 
which affect the portion in Algeria—about 250 miles in length. Of 
the remaining 1450 miles, about one-half would seem to have been 
roughly planned on the information of travellers, while the projects 
for the remainder of the line are of a vague character, being founded 
on unreliable information. The cost is estimated at £16,000,000, 
and the whole scheme is based on the material assistance of the 
French Government in its execution. The calculations of profit 
are partly founded upon the gain to be derived from the importa- 
tion of salt into the Soudan, where it is worth from 9d. to 13d. 

r pound, The company working the line would have a monopoly 
or the sale of salt, and a revenue of £400,000 is looked for from 
this source. The import of various necessaries and the export of 

ducts of the S are relied u; to supplement this return 

an important degree, the rates bei on charges of 14d. 
o—_— most classes of goods, and fd. per passenger 


iting | the bicarbonate of magnesia which is in the water. 


NOTES AND MEMORANDA. 


At the Royal Observatory, Greenwich, the mean temperature 
was 43°4 deg., being 4°1 deg. above the average in the corresponding 
week of twenty years. 

_ ACCORDING to “ May’s.Press Guide” there are now published in 
Great Britain 69 halfpenny periodicals, 351 at 1d., 9 at 1hd., 95 at 
2d., 54 at 3d., 36 at 4d., 125 at 6d., 70 at 1s., 23 at 1s. 6d., 17 at 
28., 25at 2s, Gd., 8 at 3s. 6d., 3 at 4s., Dat 5s., 8 atGs., and 19 gratis. 

In London last week 2538 births and 1552 deaths—15 and 9°2 
respectively per hour, or one in every 4 minutes and 6°5 minutes 
respectively—-were registered, and the annual death rate was 20°2 
per 1000. In twenty-eight great towns in Great Britain the aver- 
age was 21°1 per 1000. 

THE following are the principal scientific societies in Canada, 
and they all publish their transactions :—The Royal Society of 
Canada, the Natural History Society of Montreal, the Canadian 
Institute of Toronto, the Nova Scotia Institute of Science, the 
Natural History Society of St. John, New Brunswick, and the 
Scientific and Historical Society of Winnipeg. 

DvrRinG the week ending February 2nd, in thirty cities of 
the United States, having an aggregate ulation of 7,150,400, 
there died 2863 persons, which is and on to an annual death 
rate of 20°8 per 1000. In the North Atlantic cities the rate was 
19°3; in the Eastern cities, 21°9; in the Lake cities, 15°7 ; in the 
River cities, 18°8 ; and in the Southern cities, for the whites, 22°7, 
and for the coloured 42°0 per 1000. The Sanitary Engincer says 
that of the total number of deaths 34°4 per cent. were under five 
years of age. 

A NuMBER of redeterminations of atomic weights have recently 
been published. Nature gives the most important :—Thorpe, Ti = 
48°0, Berichte xvi. 3014; Daubigny, Ni= 58°75, Compt. Rend. xcvii. 
951; Few sae Cu = 63°46, Compt. Rend. xcvii. 906; Brauner, 
Te = 125°0, abstract in Berichte xvi. 3055 (original in Russian); 
Marignac, Bi = 208°16, Archiv. des Sci. Phys. et Nat. (3) x. 5; 
Marignac, Mn = 55°07, Archiv. des Sci. Phys. et Nat. (3) x. 5; 
Marignac, Zn = 65°29, Archiv. des Sci. Phys. et Nat. (8) x. 5; 
Marignac, Mg = 24°37, Archiv. des Sci. Phys. et Nat. (8) x. 5; 
Léwe, Bi = 207°33, Zeitschr. Anal. Chem. xxii, 489. 

THE Francq system of boilers without furnace has been ogetied 
to the towage of boats on the Rhine and Marne Canal, fora length 
of 9 kilometres = 5} miles, of which more than half is in tunnel. 
In the open, the engine works in the ordinary mauner, that is to 
say, the steam is = by a furnace, which also superheats a 
certain 4 ntity of water in reservoirs to be utilised as steam while 
in tunnel. The tug, made at the Cail works, cost 120,000f. = 
£4800; and the consumption of coal is 9 kilogrammes per cheval- 
vapeur, or about 20 lb. per horse-power per hour. If nothing else 
recommends this tug boat, the fuel consumption would attract 
attention. 

THE French Minister of Marine has caused a return to be pub- 
lished giving the sums disbursed up to the lst of January oo. 
under the law of the 9th of January, 1881, awarding premiums to 
owners of vessels for long voyages. The total sum expended in 
this way by the French Government has been 16,696,067 francs, of 
which rather more than 1,000,000 francs was earned by iron sailing 
vessels, nearly 4,000,000 francs by wooden sailing vessels, and the 
rest, that is to say, over 11,000,000 francs, by iron steamers. The 
total number of vessels earning the grants was 763, of which 529 
were of French construction and 234 from abroad; of the latter 
160 were built in England. 

AT a recent meeting of the Paris Academy of Sciences, a paper was 
read on a new application of the mercurial level suggested by M. 
Renouf for calculating the altitude of the stars at sea when the 
horizon is invisible, by Admiral Mouchez. This ingenious contri- 
vance, which is available on land as well as on sea, almost com- 
pletely removes the difficulties hitherto experienced in obtaining 
altitudes within 4 min. or 5 min. at night or in foggy weather. 
The apparatus, made by M. Hurlimann, mechanician, has been for 
some time in use on board the Transatlantic steamers plying 
between France and the United States. M. Mouchez describes it 
as much simpler and more exact than any other system hitherto 
invented. 

THE Bureau Veritas has issued a list of the marine losses of the 
world for the past year. Summarised, it may be said that the net 
tonnage of the sailing vessels of the world lost was 458,798, and 
that more than one-half of the vessels forming this tonnage were 
lost by stranding. British vessels gave nearly one-half of the loss ; 
then followed American, Norwegian, German, Italian, in the order 
named, and others. Of steamers the losses were to the amount of 
162,217 tons, five-eighths being British, and then following German, 
French, and American; and here again stranding is the cause of a 
large part of the loss—more than half in number. Most of the 
sailing vessels that are lost are of wood; most of the steamers that 
are lost are of iron. This would seem to suggest that the oldest 
vessels of both sorts are those of which most are lost. 

ACCORDING to the Comité des Forges, seventeen works in Europe 
employed the Thomas-Gilchrist process between the 1st October, 
1882, and the 3lst March, 1883, and are thus distributed, with the 
Ss of steel made and the proportion borne to the whole of 
the production in each country :—Germany, nine works, 152,479 tons 
(545 per cent.); England, nine works, 57,900 tons (20°8 per cent.); 
Austria, three works, 37,476 tons (13°4 per cent.); Belgium, one 
works, 12,800 tons (4°6 per cent.); France, two works, 5960 tons 
(2°1 per cent.), The proportion of dephosphorised steel, compared 
with the total make of the steel works in each country, is 28 per 
cent. for Austria, 25 per cent. for Germany, 15 per cent. for 
Belgium, 8 per cent. for Russia, 5 per cent. for England, and 2} per 
cent. for France. 

In some of the dyeing establishments in Germany water contain- 
ing lime has been softened successfully by a new process. The 
principle of the invention is based on the fact that oxide of 
magnesia made red hot easily absorbs, after hydration, the free 
carbonic acid of natural water, and by thus depriving the water of 
the gas dissolved in it causes the carbonate of lime in solution to 
be precipitated. The magnesia itself is then dissolved, and joins 
At first the 
water cleaned in this way was blamed for attacking old boilers 
which were fed with it, and filling them with mud. It was, how- 
ever, found that sulphate of magnesia in the pure water, when 
heated to a high degree, acted upon the carbonate of lime, of 
which the deposit in the boilers consisted, and formed um and 
oxide of magnesia, so that the hard deposit was gradually trans- 
formed into mud. When this was blown off it not unfrequently 
happened that weak parts in the plates were exposed which 
previously were kept tight by the deposit, and this gave rise to the 
opinion that the plates were attacked. How erroneous this 
supposition was is clear from the fact that the always present 
hydrate of magnesia is alkaline, and counteracts the effects of acid, 
which would act corrosively. At first, stirring was considered 
indispensable, but it was found that by taking an excess of a 
mixture of hydrate of magnesia with a proper substratum serving 
as a filtering medium through which the water could pass continu- 
ously, the desired effect was obtained without any trouble. When 
proportionate quantities of finely powdered oxide of magnesia and 
sawdust are mixed with water it will be found that, under the 
action of heat, hydrate of magnesia is formed throughout the whole 
mass. After cooling, the hydrate of magnesia will be discovered so 
firmly united with the sawdust, so to speak crystallised into it, that 
it cannot be removed by mechanical means. This = 
possesses thus the quality of filtering matter in a high degree. By 
tightly filling cylinders of metal with this mixture, and forcing 
dirty water through, the water, it is said, leaves the first cylinder 
not — deprived of all lime, but quite clear, the carbonate of lime 
crystallising directly upon the sawdust. The action is so rapid 
that saturated — with lime or 
gypsum leaves apparatus ese substances perfectly re- 
moved, it is said, after ten minutes’ action, 


MISCELLANEA. 

Ir is stated that a private company will shortly be formed for the 
establishment of a steamship service in the Sea of Aral. 

Mr. F. J. F. FLANNERY, naval architect, announces that he has 
taken Mr. R. Bagallay into partnership with him in London. 

WHILE a steel shaft weighing 24 tons, one of the largest casti 
ever made in Scotland, was - cast in the Parkhead Forge, 
Glasgow, an explosion occurred and eight men were injured. 

TuHE English Illustrated Magazine for March is just published, 
and maintains the high character of previous numbers for excellent 
ere well printed, and supported by articles interesting to 


WE understand that the Town Council of the borough of Notting- 
ham are prepared to open negotiations with any company willing 
to light particular districts of the borough by electricity, Commu- 
nications should be addressed to the town clerk. 

THE Panama correspondent of the Times says: ‘M. Dingler, 
the son of the chief engineer of the Panama Canal Company, has 
died of yellow fever. Twelve fatal cases of the disease have 
occurred here lately, but only among fresh arrivals,” 

THE steamer Zafiero, the first steel vessel built in Aberdeen, 
went on her trial trip a few days ago. The Zafiero is intended 
for the passenger trade between Amoy, Hongkong, and Manila, 
and was built by Messrs. Hall, Russell, and Co. to the order of the 
China and Manila Company. 

THE report of Colonel Sir Francis Bolton on the water supplied 
to the metropolis during January, in the new form, is v 
complete in all the particulars relating to the works, water, a 
extensions. From it it appears that the constant service supply is 
increasing very rapidly in the districts of some companies, and 
there are now no less than 927 miles of mains constantly charged. 

WE have received from Messrs. F. L. May and Co., of Piccadilly, 
a copy of theirnow well-known “‘ British and Irish Press Guide.” As 
usual, it contains not only a complete list, or rather set of lists, of 
every newspaper, journal, or periodical publication issued in the 
United Kingdom, but italso contains a lot of statistics relating to 
the newspaper and periodical press. We have also received a copy 
of ** May’s Press Manual,” which contains a list of all newspapers, 
reviews, and periodicals published in the United Kingdom. 

On Tuesday afternoon Messrs. Raylton Dixon and Co. launched 
from the Cleveland dockyard the steamship Capulet. She is 310ft. 
long, 37ft. beam, and 24ft. Gin. depth of hold, with a carrying 
capacity of 3100 tons, and is built considerably in excess of — 
requirements for the North Atlantic trade, and has water ballast 
throughout in cellular bottom, iron upper and main decks, and 
capable of being arranged for carrying cattle. Her engines, which 
will be of 200 nominal horse-power, are being built by Messrs. T. 
Richardson and Sons. 

At the annual meeting of the North Staffordshire Mining Insti- 
tute on Monday Mr. Treglown showed models of direct-acting 
centrifugal pumping engines, manufactured by Messrs. Tangye. 
Mr. W. Brown, of Rutherford, exhibited a patent safety catch 
for wire rope guides, and Mr. John Ruscoe, of Manchester, had 
on view a patent retort mouth-facing machine, which attracted 
much attention. The importance of thoroughly investigating the 
question of lighting mines was urged before the Institute by Mr. 
Lucas, the president-elect, in his inaugural address. 


ONLY a few years ago our transatlantic, colonial, and even 
European buyers received the greater part of their bulky and heavy 
goods by sailing vessels, on account of lower freight, as compared 
with the high rates charged by steamers. On an average, Messrs. 
Bolling and Lowe say in their “‘ Iron Trade Report,” perhaps 10 per 
cent. of our whole yearly export in iron was then always on 
ship, and the uncertainty of arrival further caused buyers to keep 
considerable quantities in their stores; but every year, and even 
every month, changes the position, and now we calculate the quan- 
tities on the seas do not amount to 5 per cent. of the total export. 
In fact, large stocks afloat and ashore are gradually becoming a 
thing of the past. 

THE four canals which it is intended shall cross the peninsula 
from the Atlantic to the Gulf of Mexico are thus described by 
Captain Gambier:—The Atlantic and Gulf Coast Canal and 
Okeechobee Land Company proposes to make a passage for vessels 
from the navigable waters of the Calooshahatchie through Lake 
Okeechobee to the Atlantic. The second project isa canal from 
Charlotte Harbour, through Manatee and Brevard counties, to St. 
Lucie, on Indian River. ‘The third, still further north, commences 
in Levy County, at the mouth of the Withlacokee, runs through 
the counties of Levy, Marion, and Volusia, to New Britain, on the 
Atlantic; and the fourth, being the one furthest north, and called 
the Florida, Atlantic, and Gulf Ship Canal, is from Cumberland 
Sound in the harbour of Fernandino, through the counties of 
Nassau, Duval, Clay, Bradford, Alachua, and Levy, or the route 
surveyed by General Gilmore from the St. Mary’s River to St. 
Mark’s. 


On Tuesday afternoon Messrs. Schlesinger, Davis, and Co. 
launched the Cymmrodorion screw steamer from their yard at 
Wallsend. Her principal dimensions are:—Length between 
perpendiculars, 260ft.; breadth of beam, 36ft.; depth of hold, 19ft. 
She has been built to class Al in red in the Liverpool Under- 
writers’ Registry, and during construction has been examined by the 
surveyors of that registry. She is of the raised quarter deck type, 
with a short full poop aft, long bridge amidship, and topgallant 
forecastle. Messrs. Donkin and Nichol’s steam steering gear is to 
be used, and powerful steam winches by Messrs. Clark, Chapman, 
and Co. will be placed at each of the four cargo hatchways. One 
of Baxter’s patent vertical windlasses, to work by hand and by 
steam will also be used. The engines, of 180 nominal horse- 
power, have cylinders 33in. and 63in. diameter and 39in. stroke, 
supplied with steam from two steel boilers, all built by Messrs. 

lack, Hawthorn, and Co., of Gateshead. 

On the 15th inst. the members of the Leeds Association of Fore- 
men Engineers and Draughtsmen, in number about 100, 
visited the works of the Leeds Forge Company, at Armley. Mr. 
Sampson Fox and Mr. W. Fox acted as guides. The company 
assembled in the testing house, a building in which all the mate- 
rials are subjected to the mechanical tests. In one case the speci- 
men was exhibited of an old-fashioned flue which had stood a test 
equal to a stress of 2251b. to the square inch, whilst alongside it 
was a flue of exactly the same proportions, but which was 
corrugated. It had stood a test equal to 10201b. to the square 
inch. The plate mill was the next place of interest, and here some 
very large plates were being dealt with, which are intended for 
locomotive boilers, engine frames, also some plates intended for 
boilers for the Cunard Liners, which are being built by Messrs. 
Elder and Co. In the flanging shop the interesting operation of 
welding plates for large marine boilers to steel tubes by a mixture 
of gas and air was witnessed. Passing thence to Fox’s patent 
corrugating mill, the company was able to see the process which 
has made the Leeds Forge so famous. The tube having been heated 
for about seven minutes in a large furnace, it is passed to the mill 
on a special carriage, and run to the corrugating rolls, which are 


worked by engines of 1500-horse power, made by Messrs. Tannett, ‘ 


Walker, and Co., Leeds, who are also the builders of the corruga- 
ting mill. The process of corrugating the tube only occupies two 
minutes, and it is then — on to the flanging shop to be flanged. 
The electric light, which attracted a great deal of attention, has 
been laid down under the superintendence of Mr. Wilson Hartnell, of 
Leeds, and issupplied by Messrs. Crompton and Co., Chelmsford, The 
whole area of the shed—about 14 acres—is lighted with this light, 
which has proved a great success. In fact, the managing director 
stated that, owing to the manner in which the light has been 
spread, this mode of illumination cost less money, all — consi- 
ered, than time. Making by the 
Siemens process was wi with much interest by the visitors, 
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BLOWING ENGINE, IRON AND STEEL WORKS, RESCHITZA, HUNGARY, 


oun LA SOCIETE JOHN COCKERILL, SERAING, ENGINEERS, 
ag (For description see page 85 ante.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


NEW YORK.—Tue Witimer and Roczrs News Company, 
81, Beekman-street, 


TO OORRESPONDENTS. 
*.* In order to avoid trouble and confusion, we find it necessary to 
correspondents that 


letters of inquiry addressed to the 

public, and intended_fov insertion in this column, must, in all 
cases, be conmpnieg by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
received by us may be forwarded to their destination. 

No notice will be taken of communications which do not comply 


with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 
in. G. RicHaRDs.—A letter awaits application by this correspondent 
H. W.—There is no remedy that will not involve relaying all the pipes, It 
is more than probable, however, that by constant flushing for a time the 

ipes will become quite clean, If they do not, then the water must contain 
ee acid. Is your friend quite certain that the colour of the water is due 
? 


rust f 
G. H. P.—Your order was quite too indefinite. If you had taken the trouble 
te send with it such a sketch as you have sent us, there would have been no 
mistake, The makers are clearly wrong in that the boss is not in any way 
it can be measured 12in. , but as to whether the boss was to be all on one 
idg, or half on one side and half on the other, there is nothing in your order 


to show. 
ASupverer.—Your pipes are probably too small. They are certainly 
ly jitted if your sketch is correct. There is not sufficient cir- 
eu and the water boils in the boiler, steam is formed, and 
by coming in contact with cold water in the pipes it is condensed, and 
the water rushing into the vacuum strikes like a hammer, making a loud 
noise, Before you incur expense, alter the attachment of the pipes to the 
upper gistern, coupling the flow pipe near to the top of it and the return 
pipe ta the bottom of it, which arrangement is just the reverse of that 
shown in your drawing—the pipes may go into the side of the cistern—and 
let us know the result, 

D. B. H.—You can obtain from the Post-office a set of Joris, consisting of a 
declaration and an application for provisional protection. The former has 
a £1 stamp on it. You must fill up the declaration according to the 
printed inatructions on it, and then go before some person authorised to take 
oaths, a8, for example, a magistrate, who will sign it and return it to you, 
You must write a short general description of your invention on the appli- 
cation for provisional protection form, and send the whole up by post to 
the Great Seql Patent-office, Southampton-buildings, Chancery-lane, London. 
You will then get in-due course from the office a certificate of allowance, and 
wour invention is then protected for twelve months, 

Ayr Harsour Dock.— tum.—/n our last impression the name of 
Mr. D. Davidgon 
M.LC.E., Glaggow, as engineer of the work, 


MACHINES FOR MOULDING TRAM WHEELS, &c. 
(To the Editor of the Engineer.) 

Sir,—Will some of F mage readers kindly give me the names of the best 
makers of a hine for Iding steel castings, to save manual labour 
and to turn out clean work? H.W. 

Newport, February 25th. 


CONDENSED MILK MACHINERY. 
(To the Editor of The Engineer.) 

Sirn,—A correspondent on the Continent asks us for information 
densation of milk. He would give the preference to the firm who sup- 
ay nery to the Anglo-Swiss © d Milk pany established 
information ? 
26th. G. anp M. 


SUBSORIPTIONS. 


at the various railway stations ; or it can, if be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including dowble numbers)... .. .. £0 14s. 6d, 
Yearly (including two double numbers) ..  .. £1 98. Od, 


If credit occur, an extra ¢ of two shillings and sixpence per annum will 
be made, Tur Enotneer is registered for transmission abroad. 

Cloth cases for binding Tuk Enatneer Volume, price 2s. 6d. each. . 

A complete set of Tak Encinger can be had on application, 

ign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGIngER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if vreferred, at 
increased rates, 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
ng dere Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New wick, Newfoundland, New South Wales, New Zealand, 
Portugal, ia, Switzerland, Tasmania, Turkey, United States, 

West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 


in London, — Aus' Buen 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £20s.6d. Manilla, 


ADVERTISEMENTS. 

*,” The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings 
— advertisements from the country must be accompanied by a Post-office 

ler in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
AU except weekly advertisements are taken subject to this condition, 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tux ENarveer, 163, Strand. 


MEETINGS NEXT WEEK. 
Tue InstrTuTION Tossing, Merch 8 p.m.; 
m ion u r ic Propul- 
by Mr. 8: y W. Bagnaby, inst. C.E. Monthly ballot 
members. 


Tue Society or Excineers.—Monday, March $rd, at 7.30 p.m.: A pa) 
will be read “On the Defects of Steam Boilersand their Remedy,” by Mr. 
A.C. rt, the leading features of which are as follows :—Insufficient 
evaporative power, incrustation, imperfect combustion of fuel, smoke, 
and waste of heat, bad circulation of water, unequal expansion and con- 
traction. Priming, its destructive effect on the engine and loss of power ; 
the cause and prevention. of accumulated gases in ; 
suggested design and construction of boiler.and the prevention of the 
above defects, 

CLEVELAND InstTITUTION oF ENGINEERS. — Monday, March 3rd, at 

7.30 p.m,: (1) List of elections since Jast-meeting. (2) , upon 

‘The Haswell Mechanical Coal-getter,” being pew ay Mr. W. F, 
3 


F.8.4., Fence Houses, and at lust meet; Paper ‘On the 

Wheelock Direct- Steam ine, with Automatic Expansion Gear,” 

7 ba Daniel Adamson, Dukinfield, Manchester. (4) Discussion on the 
paj 


per, 
CHEMICAL ie Rey 6 March 6th, at 8 p.m.: Studies on 
Sulphonic Acids. No. I., ‘On the Hydrolysis of Sulph-compounds and 
on the Recovery of Benzine from their Sulphonic Acids,” by Dr. Arm- 
strong and Dr. Miller. ‘‘ Note on the Behaviour of the Nitrogen of Coal 
during Destructive Distillation, and a. Com: of the Amount of 
Nitrogen left in Cokes of Various Origin,” by Mr. Watson Smith, 
ts to Determine the ‘alue of Ensilage as a 


planned 
5th, at 8 p.m.: Thirteenth ordi meeting. ‘ “ The Progress of Electric 
Lighting,” by Mr, W. H. Preece, F.R.S. 

New Dewal Rent Bull” by W. Selon deer. Sit George Cat 


was incorrectly coupled with that of Mr. John Strain, ge 
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LABOUR AND MACHINERY, 


Ir our readers will turn to page 143 of our last impres- 
sion they will find in the second column a statement 
which deserves very careful perusal. “Last year we 
alluded to the telling effect that labour-saving machinery 
was having on the requirements of firms to manipulate 
their work in place of hand labour. In addition to this, 
all ible means are taken to strengthen of engines 
and machinery by ra rage steel where iron was formerly 
used, This can be done at little extra cost for material ; 
yet the risks of breakages or replacements are reduced to 
the lowest limits, and all with the one object of reducing 
cost, which means loss to the workman. Whilst, however, 
all this dispensing with labour is taking place, we see that 
a far greater — of work is being completed. To 
define a remedy for these grievances would be to solve a 
social problem that is occupying the attention of many 
people at present ; but, as an important factor, we believe 
the production would be best reduced by a general reduc- 
tion in the hours of labour. Our forefathers gained for us 
the ten hours’ limit ; we reduced the hours to fifty-four 
twelve years ago; and if we are combined and united in 
our opinions we can assist to further alleviate the struggles 
of our class, and to hand down to our children that which 
they will appreciate in all its beneficial effects.” This is the 
utterance of a body of men, very influential in their way, on 
question. The Engine Makers’ Society point 
out that the introduction of machinery and of improvements 
in the design and construction of engines and the adoption 
of steel tend daily more and more to diminish the demand 
for labour, and to lower the status, in a commercial sense, 
of the artisan. He is no longer well off, or even mode- 
rately comfortable. It is as much as he can do to keep 
the wolf from the door, and this although our exports 
have enormously increased within the last few years. He 
lacks employment because machinery does what he used 
to do, and also because machinery is now so much better 
made, and of such superior materials, that chances of 
tting repair jobs are small. He can see but one way out 
of the difficulty, which lies in reducing the hours of 
labour—need we add without reducing the rate of wages? 
In this way things can be aan and his condition 
rendered more comfortable. It is more than probable that 
many of our readers will treat the statements of the 
Engine Makers’ Seciety with contempt; in doing so they 
will be wrong. The arguments the leaders of the body 
have put forward deserve, as we have said, attention, not- 
withstanding that they may be very unpalatable. 

It has always been contended by political economists 
that the extension of machinery, and the supercession of 
manual labour by it, must add to the happiness and pros- 
perity of a community. It has always been held, on the 
other hand, that machinery must prove prejudicial to the 
interests of the working man—and the working man has 
done his best, to give him his due, to push his theories 
into practice. The Luddite riots do not stand isolated 
examples of a destructive policy carried to the bitter end. 
In this, as in all other things, truth lies between the two 
parties. The political economist is only right in a sense, 
not in all senses; and the same holds good of the men who 
broke up looms when once they got the chance. When 
the political economist contends that the introduction of 
machinery does good, he means to the community at 
large; and so long as he confines his ent to this 

ve we shall not care to dispute the soundness of 
is teaching. But to argue that the men whose labour is 
no longer wanted are also benefitted by the introduction 
of machinery is to talk nonsense. Everyone who dives 
below the surface knows that the adaptation of machinery 
to new processes has ruined large ies of men. There 
is scarcely an industry in Great Britain which has not 
suffered in this way. The consumer is regarded by a 
certain school as everything; the producer and his interests 
as next to nothing, so long as things are to be had cheap 
all must be well. Thinkers of this class can hardly 
understand how it is that men can pay long prices for that 
which they consume, and yet be — contented, and 
happy. There is an old story which will bear repeatin, 
here, because it puts a 
An emigrant was boasting that in England he could buy a 
loaf for 4d., while he had to pay twice as much for one in 
his new home; thereupon he was asked why he did not stay 
in the land of plenty, and ‘his reply was that it made very 
little matter whether bread was 4d. a loaf or not, 
seeing that he could not earn 4d. to pay for it; while 
the result of his emigration was that he could easily earn 
8d. In like manner it is of little use to assure a carpet 
weaver that boots, and coats, and carpets, and window glass 
are all cheap, because hand labour has been supplanted b 
steam power, if he is unable to earn any money wherewit 
to buy boots and coats, to put a carpet on his floor, or 
mend his windows. The nai ers of Staffordshire are 
vanishing before machinery. The fact is not perhaps to be 
regretted, but the manner of it is deplorable. The next 
generation may be better off. The present generation can 
starve slowly to death. The Engine Makers’ Society have 
more method in their madness than may appear at first sight 
to the political economist. To them machinery has not 
been an unmixed blessing. 

When, however, we come to consider the nature of the re- 
mmedy which they: propose to adopt, we confess we stand 
amazed ‘that any sensible body oF men should advocate a 
policy sofatuous, They apparently entirely forget that the 
artisans of Great Britain do not live in an enchanted isle to 
which the access of aught inimical is strictly forbidden. No 
doubt by reducing the hours of work to, say, six hours a 


sat economic truth in a nutshe 


| day, they might increase the demand for labour. The 


master would then be compelled to keep two gangs of men 
at work instead of one, or else to let his machines stand 


~| idle one-half the day ; but the result would obviously be so 


disastrous that we are astonished that the engine makers 


— 


cannot see that it would mean ruin for the trade by which 
they live. The result would be that the cost of steam engines 
made in England would be so great that purchasers would 
have to go elsewhere for them. They have —— 
forgotten that engines are still running on the Great 
Eastern Railway which were built at Creusot in France. 
In a word, they have taken no thought for foreign com- 
petition; and yet that very competition is at this moment 
threatening every industrial class in Great Britain. A 
Frenchman or a Belgian will work twelve or thirteen hours 
a day; our men grumble at nine hours. A good brick- 
layer is glad to earn a shilling a day in Italian cities, 
and a somewhat similar scale of pay exists in many 
places and in all sorts of trades. It is still assumed 
that an Englishman in nine hours can do as much as a 
Frenchman in thirteen hours. There never was a greater 
mistake. The s at which work is done depends not 
on the man in the present day but on the machine; and 
even if this were not the case, no one who has seen the 
foreign artisan at work will be prepared to underrate him. 
The Englishman will find that shortening hours will not 
improve his position, but will, on the contrary, render it 
much worse. It must never be forgotten that every rise 
in wages is a stimulant to induce the manufacturer to 
dispense with manual labour as much as possible ; and this 
is, of course, just what the artisan does not want. It is said 
that at this moment there are 10,0C0 carpenters starving in 
Paris, and it is added that this is the result of a movement 
by which nters’ wages were raised not long since. This 
stimulated German and Austrian competition. It is 
this matter of foreign competition which really most con- 
cerns the Engine Makers’ Society.: While it exists nothing 
they can do will much improve their position. To restrict 
output, whether of steam engines or anything else, is a 
very ticklish matter. It would present no difficulties at all 
if all men were united all over the world. But it is now a 
two-edged sword. Let us suppose, for example, that the 
engine makers of the world agreed that they would make 
no more engines for two years. Can it be doubted that 
the price of engines would rise enormously? But is it cer- 
tain that upon the whole we should be the better of it? The 
engine ers and the capitalists who employ them would 
find it no easy matter to live for two years without earning 
anything. A reduction of output would come to the same 
thing extended over several, instead of a few, years. 
There is, however, not the least chance of unity on this 
int; and it is scarcely worth while further to discuss it. 
hile, however, we regard restriction of output as a 
delusion, we are opposed to that system of taking orders 
at impossible prices, which has done much harm. To 
supply, and that fully, a proper demand is one thing; 
to flood a market with cheap wares which no one wants is 
uite another thing. If only the engine makers could see 
their way to restrict trade to its legitimate limits they 
would do well perhaps; but in the attempt to do this the 
chanees are all that they would do much mischief, and give 
the foreigner opportunities of which he would not fail to 
avail hi . On the whole we fear that the engine 
makers are not sufficiently powerful to greatly modify the 


march of events. They may console themselves with the . 


reflection that they do not stand alone in this. The whole 
British nation could not achieve what isvirtually an impossi- 
bility. Foreign competition will always settle prices now. 
THE PRESENT PHASE OF FIRE INSURANCE. 

business of fire insurance at the present :time is in 
a very peculiar state, and much anxiety is felt in some 
quarters as to the course which the principal fire offices 
are taking with regard to the insurance of property, 
especially where manufactures and merchandise are con- 
cerned. A few years ago the fire offices were making 
large profits, and ap to be charging premiums in 
excess of the real risk incurred. The prospect was a 
tempting one, and new competitors rushed into the field, 
offering terms that were easier than those demanded by 
the old-established companies. Rather than lose business 
the veteran offices lowered their rates, and thus, in the 
matter of premiums, the public were for a time benefited 
all round. Fire insurance e cheap, and it is a curious 
fact that when insurance is cheap, fires are more abundant. 
Certain it is that during the last two or three years the fire 
offices have suffered severe losses, ially in the dis- 
tricts of the cotton manufacture; and at the same time 
warehouse fires in London have been extremely costly, 
although the “ serious fires ” appear as only 8 or 9 per cent. 
of the total in Captain Shaw’s annual reports. Even the 
quiet and generally profitable business to be done in the 
insurance of dwelling houses~ been  injuriously 
affected, owing to the burning down of numerous 
large country mansions—a species of disaster which 
has ap) almost of late: Altogether the 
effect has been such that some—if not all—the older 
offices have been compelled to draw upon their reserve 
funds: while ‘the younger offices, filled with ambition to 
obtain customers, have been almost crushed, and some of 
them completely so. Those that bear up against the storm 
suffer quite enough, as in the case of one with a balance of 
£50,000 on the wrong side of the book. The days of 
pee have thus been followed by a period in which a 
eeling has been generated well-nigh amounting to panic. 
The companies are now reviewing the situation, and ‘are 
revising their rates. The older offices consider that the 
oung aspirants who have come across their path, have 

th gone astray themselves and led others astray after 
them. The old rates must be revived, and apparently 
there is a tendency to rise to something even higher. 


Extreme caution is being manifested in accepting risks, 


and there is a disposition to decline custom altogether 
where the circumstances are deemed unpropitious. This 
is a very awkward state of things for all parties, and it is 
not certain yet how far the reaction may g°. It is a serious 
matter for a sugar refiner to find that he must pay 1 per 


cent. on a stock of sugar valued at £30,000. It is even 
worse when he has a doubt as to getting insured at all, or 
as to his being permitted to bop & on certain processes 
necessary to the full development of hi ; 

~The settlement of this question; so far as it- can be 


: 
PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers. 
Ga. 
Tne ENGINEER can be had, by order, from any newsagent in town or country 
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settled, naturally rests with what are called the “tariff 
offices.” These are the fire offices which act in concert, 
and agree among themselves as to the rates which they 
shall charge for different classes of risk. The “non- 
tariff” offices act without concert, each taking its own 
course. Practically these companies have studied the 
rates adopted by the tariff offices, and have sought suc- 
cess by going a little below them. To promote the inter- 
change of ideas and facilitate their arrangements, the 
tariff offices formerly had two committees or associations, 
one in the North of England and the other in the South, 
The two committees are now merged in one, and we 
believe this body is now engaged in the careful consideration 
of the circumstances peculiar to the period. Each ‘class 
of property has its own special rate, and the divisions are 
very minute. An office can soon see whether any par- 
ticular class fails to be remunerative at the existing rates, 
and, if necessary, the rates are raised. The rate for the 
insurance of sugar will vary according to the place where 
the sugar is stored. If it is in immediate contiguity to a 
sugar refinery the rate will be high. If the building in 
which the sugar is stored is detached from the refinery, the 
rate of insurance will be lower, and the more so if 
the distance is considerable. A Manchester ware- 
house lined with match-boarding will be charged a 
higher rate than one which dispenses with such decoration. 
Here we may at once observe that changes have come over 
the style of mercantile architecture which are not favour- 
able to economy in the matter of fire insurance. In the 
days of the old Royal Exchange, Mr. Braidwood, then 
director of the Londen Fire Engine establishment, 
declared that if ever that building caught fire no efforts 
of his could save it. Spacious galleries ran round the 
building, and these Mr. Braidwood considered would so 
expedite the progress of the flames as to render all attempts 
at their suppression useless. So the event proved; the 
building caught fire, and was utterly destroyed. The 
internal style of building which characterised the old 
Royal Exchange has unfortunately been adopted to a large 
extent in the warehouses of the City. Safety is thus 
sacrificed to convenience, and the special danger is so 
clearly discerned by the fire offices that a warehouse so 
constructed is subject to a higher rate of insurance. 
Another evil consists in the enormous height to which 
mercantile buildings are now carried. Examples of this 
nature abound in the City, and are also to be met with in 
other parts of London. The value of land induces this 
Alpine style of architecture, and the difficulty of coping 
with a fire at the top of such edifices seems to be disre- 
garded. Even if water be thrown to the summit, there is 
acertainty of great damage being done to the contents of the 
building by the descent of the water to the lower storeys. 

Another element of danger in the construction of 
modern buildings of the commercial type is the great 
amplitude of the windows. Daylight is both precious and 
cheap—that is to say, it is more useful than any other kind 
of light and costs nothing. The tendency now is to make 
all the uncovered walls of a house of business as trans- 
parent as possible. Front and back, all that appears out- 
side is little else than an array of windows, placed as close 
together as possible. When once a fire begins to 
inside the structure the windows are fractured by the heat, 
and an immense draught is set up. Flames also rush forth 
in great volumes, threatening the security of adjacent 
buildings which have windows of the same construction. 
The firemen are likewise embarrassed in their operations 
by the masses of flame which pour out of the burning 
building at all altitudes. A fireman bearing a hose at the 
summit of a ladder suddenly finds his retreat cut off, 
except at the cost of a dash through the flames which 
shoot out from the window below him, and which 
will very soon make havoc of the ladder. The idea 
that fire-proof structures will in all cases lessen the 
amount of the fire risk is eminently fallacious. Under 
some circumstances the system may prove serviceable, 
but very often the results are the reverse of what 
could be desired. Walls, floors, and roofs may be rendered 
incombustible; but the merchandise within is often highly 
inflammable, and the heat of the burning goods will reduce 
a fire-proof structure to a perfect wreck. A_ brick 
building with wood floors may be gutted by a fire, but a 
so-called fire-proof building will often go literally “all to 
smash.” It cannot, therefore, be said that-the fire offices 
are altogether benetited by the introduction of iron and 
stonework into buildings as substitutes for timber. The 
fact that buildings are on the whole much larger than 
formerly makes the case so much the worse. The Metro- 
politan Building Act limits the size to 216,000 cubic feet; 
bat that capacity is sufficient to hold a stock of merchandise 
of immense value. When the late Sir William Tite was 
a member of the Metropolitan Board, he was anxious to 
get an Act passed which should prescribe a narrower limit 
than that which was subsequently adopted for the ware- 
house class of buildings. He also proposed regulations as 
to the height and situation of timber stacks; but he failed 
to get his views accepted; and so far as timber stacks are 
concerned, we see them now in London assuming any 
de of magnitude in area and height. 

e organisation of the Metropolitan Fire Brigade 
naturally forms part of the subject which we are now dis- 
cussing. Here it might be supposed the fire offices would 
find some consolation, so far as the metropolis is concerned. 
‘Things are vastly altered since the days—now rather more 
than fifty years ago—when the London fire offices amal- 

ated their fire-engine ements so as to form one 
establishment, the whole force comprising eighty men and 
nineteen stations, as compared with a © be 0 of 600 men 
in the present day, and steam fire-engines of extraordinary 
power. But even here we meet with objections. In 1866 
the fire offices handed over all their engines and appliances 
to the Metropolitan Board. Down to that date the fire- 
engine arrangements were directed to the saving of pro- 
perty, and in putting out a fire as little damage was done 
as possible. Now it is alleged that the Brigade aim at 
putting out a fire, irrespective of any damage the water 
may do, A fire may be drowned out; wherens the prac- 
tice formerly was rather to “beat it out.” So the fire 


offices say, and to protect themselves they have esta- 
blished the Salvage Corps, who cover up the salvable 
goods with waterproof cloths, and carry off as much as they 
cau from a burning building. On the occasion of the great 
fire in Wooid-street the Salvage Corps carried out of reach 
of the flames some thousands of pounds’ worth of silks and 
other articles of merchandise, which but for their exertions 
would most likely have been sacriticed. The Bill which 
the Metropolitan Board have brought into Parliament this 
session for increasing the revenues of the Fire Brigade will 
be resolutely opposed by the fire offices, unless the contri- 
bution to be furnished by the latter is left without increase, 
except so far as the, existing scale may augment: the actual 
sum, The position of the fire offices is rather singular in 
this respect. They consider that the arrangements for the 
protection of the City against fire are inadequate; but they 
are not disposed to pay on a higher scale to defray the cost 
of a more perfect system. They have arguments on their 
side which deserve attention, and will doubtless receive 
due consideration in Parliament. But pecuniary con- 
siderations would seem to demand that the fire offices 
should consent to an additional burden which must 
be light compared with the enormous loss accruing 
from one destructive fire. Perhaps they are afraic 
lest London should be taken as an example for the 
provincial towns, where as yet the cost of maintaining 
the fire-engine establishment either falls wholly on the 
rates or is met by a voluntary fund. They ask, Why 
should London be made an exception to the general rule 
of the whole country, aud why should those who insure 
their property be made to pay twice over, making one con- 
tribution to the Brigade through the fire offices, and 
another through the rate collector? Whatever contribu- 
tion is paid by the fire offices is, of course, a virtual tax 
on the insured. This tax the uninsured escape. The logic 
on either side may not be very perfect, but the fact that 
the fire offices once tried to put out fires at their own cost 

for something. Putting logic aside, the offices are 
willing to contribute according to the compact made when 
they handed over their plant in 1866; but if anythin 
more than this is pressed upon them, they may be capentel 
to offer a stubborn resistance. 


THE EDUCATION OF DRAUGHTSMEN. 


Tue difficulty of procuring good mechanical draughts- 
meu is often matter of complaint amongst engineers; and 
when a vacancy not very subordinate in its nature occurs 
in adrawing office, it is not easily filled up. satisfactorily. 
On the other hand, manifold are the complaints amongst 
young engineers and their parents that, after the former have 
served a term of four or more years, they find that their own 
time and their fathers’ money has been thrown away,as they 
can obtain no employment. Competition has something to 
do with this, but other things affect the conditions as well. 
The present system of educating young engineers is 
defective. The popular plan with parents who desire to 
make their sons engineers, and especially mechanical engi- 
neers, is to give them a good English education in the first 
instance, at the best school they can afford, and when this 
is completed, they pay a considerable sum, as premium 
to apprentice one either to a civil engineer in good practice 
or else to a firm manufacturing machinery. If the position 
of the young man’s place of business admits of it, 
he lives with his family; if at a distance, his father 
makes him a yearly allowance for his support, and 
is to a great extent justified in the impression 
that he has done his best for his son’s future as an engi- 
neer. As we have said, however, the system is defective, 
one of the defects being the supposition that an engineer's 
office is a school where an actual course of teaching is 
pursued. Such is not the case. The gentleman appren- 
tice has, to a limited extent, opportunities of learning; but 
the number of these opportunities depends greatly on the 
young man himself. For example, if he is industrious, 
isa good time-keeper, and shows a fair amount of apt- 
ness and quickness, whether he is in the drawing-office or 
the shops, he will be given good jobs, and will be shown how 
to dothem. More than this is required; not only must he 
be shown how to doa thing, heshould also be taught why 
it isdone. If the young man be idle, a bad time-keeper, 
coming in late or absenting himself for days, neither he 
nor his parent has any right to complain if he gets 
inferior jobs, while it matters little when or how they are 
done. Premium or no premium, the apprentice goes to a 
place where money is to be made by the manufacture and 
sale of machinery. The heads of the firm have no time to 
do schoolmasters’ duty ; and heads of departments have not 
much, and what little they have will naturally be given to 
those most likely to seek for it and give a return, in the 
shape of useful work. Thus a foreman will give a 
steady ‘yoga a valuable lathe or shaping machine, 
and put him in charge of a good workman to help 
him when he gets into a difficulty; but in any case 
the machine must be kept at work, and if the apprentice be 
not there to run it, he will be quickly superseded. The 
same in the drawing-office. The men in the shops cannot get 
on without drawings, therefore the drawings must 
ready; and if the apprentice wants to get out practical work- 
ing drawings, or to be taught how to make them, he must 
be punctual and quick. 

t is unfortunate that any misunderstanding should 
exist on the part of parents as to what they pay their 
premium for. The premium represents more a character 
or reputation fee than a fee for instruction. Many firms 
will not take premium apprentices, considering that they 
are more trouble than they are worth, and most of the 
firms who do, honourably endeavour, as far as circum- 
stances admit, to teach or see to the instruction of their 

upils; but competition is too keen and business ae too 
ast to admit of engineers’ offices or works being thorough 
schools of instruction. But defective as they are in this 
respect, young men can, and do, learn, because they have 
resolved that they will learn in spite of obstacles ; but a large 
proportion of opprention, having done nothing to win the 
contidence of their employers, are allowed to leave when 
their term expires; they then seek for employment, and 


being, as a rule, delicately nurtured, look for work 


in the drawing-office, but seldom succeed in keepin it, 
owing to their own incompetency, and ‘this is’ “Of the 
causes why good draughtsmen are hard to get. Ex¢ellent 
draughtsmen also rapidly move on to the higher branches 
of the profession, uch 

No men in. the profession are so poorly paid or work 
harder than draughtsmen; they represent the brain of 
the works in which they are employed, if they are not 
the brain itself. They put-into shape the, ideas of their 
employers, and the really first-class head of a drawing. 
office is all but invaluable. On their shoulders rests by far 
the largest share of the responsibility; and they are 
considered by the foremen of the shops as the tit and 
proper persons to bear the blame of all mistakes, those of 
others as well as their own; and hence there is little to 
induce them to remain draughtsmen. To increase the 
supply of good men and to at apprentices proper 
instruction, some species of school is needed; and if 
schools — not night, but day schools — were established 
in our leading manufacturing towns, devoted exclusively 
to practical technical instruction—and it was possible to 
give the apprentices time to attend them one or two days a 
week—it would tend to improve and advance the whole 
profession. Apprentices should attend these schools two 
days a week, attending the works where they are appren- 
ticved the remainder of the time; they should oe be 
encouraged to make notes of any points of difficulty that 
they have encountered in either shop or drawing-oftice, 
and, taking these to the school, receive instruction about 
them. Periodical examinations, both in theory and prac- 
tice, ought also to be held in connection with them, 
The schools which have already been established in most 
of our great manufacturing towns, have done a great deal 
of good, but they are not sufficiently accessible or numerous, 
me their extension in numbers is much to be desired. 


THE CLAYTON BRAKE AGAIN, 


Tue report of Major Marindin on the accident which occurred 
on the 3rd January at Wincobank, on the Midland Railway, has 
just been issued, and some such accident is not at all unlikely to 
be reported pretty often if the Midland Company continues to 
use the automatic vacuum brake. It seems that the 10.5 p.m. 
up night mail from Leeds, consisting of engine, tender, and 
thirteen vehicles, came into collision, when running at consider- 
able speed, with an empty wagon train which was shunting at 
Wincobank, some two miles north of Sheffield, and which was 
fouling the up main line. The engine, tender, and first five 
vehicles left the rails and ran nearly 100 yards before coming to 
astand. It appears that the signals at the north end of the 
station were at danger, and this led the driver to apply the con- 
tinuous brake. The signalman thinking the driver had got his 
train well under control, lowered the home signal when the mail 
train was still some 300 yards away, and the driver thereupon 
released his brakes and put on steam again; but, either not see- 
ing the signals at danger at the south end of the station, or trusting 
that they would be taken off in time, he did not again attempt 
to make full use of his brakes until passing the platform, the 
centre of which is 190 yards from the point of collision. Major 
Marindin says that, judging from the distance which the engine 
ran after leaving the rails, the speed when the collision occurred 
was about twenty-five miles an hour, and that the continuous 
brake, though it seems to have been of service in keeping the 
train in line, “ cannot be said to have acted well or quickly,” 
and adds: “I very much doubt whether after repeated applica- 
tions, and with only llin. of vacuum showing on the dial, as 
stated by the driver, the effect of this brake is very quickly felt 
at the rear of the train.” We should say not. With the 
recollection of the collisions with the buffer stops at Portskewet 
Pier, the Central Station Liverpool, at Northampton, and 
other places, Major Marindin does not speak without 
good reason. We have ourselves repeatedly called attention 
to the vital defect in the automatic vacuum brake in use 
on the Midland and Great Western railways, viz., that it 
is practically of no use in an emergency for a zecond 
or third application. When this brake has been fully applied 
once, the power quickly leaks away without the driver’s control, 
and a further full and effective store of power cannot be created 
under from one and a-half to two minutes, and, as has been fre- 
quently shown, anything under 15in. of vacuum is practically 
useless. Moreover, although perhaps the driver may see this 
amount registered on the gauge pretty quickly, there may at the 
same time be scarcely any power in the reservoirs throughout the 
train, and this is indeed a common and very unpleasant experi- 
ence. The Midland Company has been exceedingly fortunate 
hitherto, but it is clearly only a question of time before a a 
disastrous collision occurs. There are numbers of places, suc 
as crowded junctions or termini where many sets of signals have 
to be obeyed in the last mile or half mile, and given the con- 
ditions which would render several applications and easings of 
the brake necessary, the driver is then utterly powerless to stop 
if emergency arises, It is possible that the new Railway Bill 
about to be introduced by Mr. Chamberlain may put an end to 
this makeshift, and by so doing avoid the terrible calamity which 
otherwise will certainly have that effect later on. 


THE DISTRIBUTION OF CHEAP DRIVING POWER. 


Encineers will await with interest the result of the action 
of the Corporation of Birmingham, touching a compressed- 
air power scheme. Upon the recommendation of their 
Public Works Committee, the Town Council sanctioned the 
proposal of the Birmingham Compressed-Air Power Company to 
supply at certain charges, from a common centre, by mains, to 
users of machinery in three wards in the south-east of the town, 
compressed air in substitution for steam and gas, The Public 
Works Committee had first. obtained the favourable opinion of 
Sir F. Bramwell, and of Mr. H. J. Piercy,of Birmingham. The 
promoters urge that under their system of supply, compressed 
air is, for engines under 30 horse-power, cheaper than steam, 
especially when intermittent power is needed, and they point 
out that the air can afterwards be used for ventilation. They 
also assert that it is 20 per cent. cheaper than gas. Mr. Piercy’s 
calculations, however, lead him to the belief that the cost of gas 
and of compressed air would be about the same. But he cor- 
rectly points out that the compressed air could be applied to 
existing engines, whilst to use gas new engines would have to be 
bought. The scheme will be carried out upon the lines of the 
electric light supplies. As in those cases, so also in this, the 
Corporation will protect themselves touching damage to streets, 
and powers to purchase, by inserting the requisite clauses in the 
Bills for Parliamentary powers which the company is about to 


submit. It is of good augury to the company that out of 270 
power users cons 170 declared themaeives in favour of the 
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trial, We see no reason why the advantages of compressed air, 
hitherto confined chiefly to tunnelling and boring operations, 
should not be supplied, in the form of cheap driving power, by 
the mere turning on of a tap, to our multifarious workshops. 
Ty some extent this has been found practicable enough in the 
United States. It is not without reason that the company pro- 
claims that amongst the subsidiary benefits stand out the 
jessening of the smoke nuisance, and the minimising of boiler 
explosions. It remains to be seen if it can be made to pay, and 
there will be some little difficulties in the way of ice to be got 
over, concerning which the company has not been specially 
demonstrative, 
THE LOAD-LINE COMMITTEE. 


Load-line Committee began its labours at Hull, and 
Poe its members passed to West Hartlepool. In the former 
place, practically no evidence was offered; in the latter, which 
is the headquarters of steamers of the “ well-deck ” type, @ mass 
of evidence bearing on the grievances of the owners of this class 
of vessels was given which must be held to be of a character and 
of a volume sufficient to make its careful consideration needful. 
A very close criticism of the Board of Trade load-line was 
yentured by Mr. Edward Withy, whose opinions were that the 
Joad-line was inconsistent, and that it was unfair to vessels of 
the well-deck type. He was followed by a number of other 
ntlemen interested in well-deck steamers, and in their assurance, 
and the facts they gave as to the results of the working of these 
vessels, and of their assurance, seemed to impress the committee 
considerably. Indeed, this question of the relative load-line of 
the well-deck and of the flush-deck types of vessels occupied the 
attention of the committee for the whole of the sitting at West 
Hartlepool ; and the evidence, alike of the assurers, the owners, 
and the captains there, was in favour of the safety and the sea- 
worthy qualities of a type of vessels that it has been ——— 
that the Board of Trade looked upon with disfavour. It is to 
be borne in mind that the bulk of the time was spent in the 
reception of evidence rather than in its criticism, and that the 
sifting process must follow; but there did seem a prima facie 
case made out against the load-line that now holds good. One 
fact was very clearly brought out—the Well-deck Assurance 
Club—the society for the insurance of well-deck steamers at 
West Hartlepool —has cost far less than a neighbouring 
club that is not so confined to that type of vessel. Indeed, the 
cost of the insurance on the mutual principle of that type of 
vessel was stated by the secretary of the club to be less than 
one-half of that of the general club—a fact that in itself speaks 
much for the safety in working of that type of vessel. It will 
be most interesting to watch the results of the visits of the 
committee, which has now fairly entered upon an arduous work 
from which great good may result. 
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Fuel and Water, with Special Chapters on Heat and Steam 
Boilers: A Manual of the Users of Steam and Water, From the 
German of Franz Schwackhifer, Professor at the Imperial and 
Royal School of Agriculture, Vienna. Edited by Walter R. 
Browne, M.A. London: Charles Griffen and Co. 1884. 

[First Noricg.] 


As Mr. Browne has edited this book, he is no doubt in a 
sense responsible for the statements made in its pages ; but 
as far as can be gathered from it, his work seems to have 
—- consisted in making an excellent free transla- 
tion o! what Professor Schwackhéfer has written. The 
volume contains nothing new, but it is in many re- 
spects a good sound treatise on fuel and water, with, 
we need hardly add, many of their applications to 
the useful arts. It is much to be regretted that Mr. 
Browne has in no case translated into English the metri- 
cal numbers, dimensions and quantities used by Professor 
Schwackhifer. In fact, he could not have taken a more 
certain way to limit the utility of the volume; and we 
must enter our protest against the attempt which is being 
made to force on English engineers a method of measure- 
ment which possesses no real advantage whatever over our 
own, The metre is not more convenient in any way than 
the foot ; the centimetre has no advantage over the inch ; 
Joule’s equivalent, 772 foot-pounds, is at least as eas 
to work with as its metrical analogue ; and the Britis 
heat unit of onedegree Fahrenheit per pound of water is prefer- 
able to the French calorie and kilogramme. If, however, it 
could beshown that the French system possessed the greatest 

ossible advantages, it would be none the less certain that 
its adoption or retention would be wrong in a book intended 
for ordinary English users of steam and water, who are, as 
a body, entirely averse fromthe Frenchsystem, and unable to 
handle it without trouble. To tell such men of 424 calories 
being equal to a kilogramme-metre of work conveys to 
them no idea whatever; and before they can understand 
what is meant they have to translate the figures given into 
the English equivalent, viz., 772 foot-pounds per pound 
degree. In saying this it must be understood that we are 
expressing no opinion for or against a decimal system. 
We only assert that French units are out of place ina 
work intended for English readers who are entirely un- 
trained in the use of Socigs units. Mr. Browne would 
find the crith and the dyne about as acceptable to those 
for whom the volume is stated to be intended. 

The book begins with an introductory chapter in which 
we notice one or twosli It has been written wholly by 
the editor, and we are disposed to agree with a statement 
made in the preface, and say that this is the most succinct 
exposition of the theory of heat ever put into print. The 
explanation given of the nature of heat is, at least, as 
satisfactory as any other yet given to the world, and it has 
the merit of being extremely lucid. Of course, it must be 
understood that we can only guess at the nature of heat ; 
but vibratory is, on whole, an extremely 
satisfactory guess, which ma: regarded with a 
deal of complacency. But the dienculieas conmncted with the 
subjectare too great to be entirely overcome, and Mr. Browne’s 
definition on the second page supplies an example of one 
of the slips to which we have just referred, “A body is 
hot when its constituent particles are in a state of rapid 
vibration, and the quantity of heat is determined by the 
intensity of the vibration and the mass of the body.” This 
definition leaves everything to be desired. In the first 
place, there are numerous forms of vibration which are 
not heat vibrations ; and, secondly, the quantity of heat 
is not determined by the mass of the body and the 


intensity of vibration. Thus, for example, a pound of iron 
at a bright white heat—1900 deg. or thereabouts—only con- 
tains as much heat as a pound of boiling water at 212 deg., 
while it would seem that the intensity of the vibration in 
the iron must be much greater than it is in the water. 
It is not possible that what Mr. Browne meant to 
say is that “intensity of heat is determined by the 
intensity of vibration, &c.;” for in that case he 
would not have alluded to mass. In dealing with 
the specific heat of bodies, it will be found that the sums 
of the quantities and the temperatures always agree. 
Thus the specific heat of iron being one-ninth, in round 
numbers that of water, in order that as great a quan- 
tity of heat may be got into the iron as into the water, 
weight for weight, we have to raise the temperature of the 
iron to nine times that of the water. In this case either 
the range of the vibrations, or their rapidity, or both, must 
be augmented in the iron as compared with the water ; and 
this being the case, Mr. Browne’s definition is apparently 
wrong. letel he gives no satisfactory explanation of the 
meaning of the words “quantity of heat” as distinguished 
from “intensity of heat.” He supplies, it is true, a formula 
for measuring or estimating quantity; but in order that 
any definite idea may be attached to the words, he has to 
bring in something more than the vibratory theory; and 
thus, instead of heat being a mere motion or excursion of 
particles, as in the case of a fiddle-string, we may also have 
a direct motion of the particles themselves further from 
each other, as by expansion. But besides this, if we 
slightly paraphrase Mr. Browne’s definition, we shall find 
that quantity of heat means quantity of vibration; but 
the quantity of vibration can only be expressed in terms of 
range of excursion, or of number of excursions, or of both. 
Yet it would ap) that these are functions of tempera- 
ture, and not of quantity. Thus, it is well known that 
the quantity of heat in a body cannot possibly be increased 
without increasing its temperature at the same time. On 
this point it is but fair that Mr. Browne should be allowed 
to speak for himself, so we reproduce his words :— 
Hitherto, we have merely laid down the general principle that 
heat is due to rapid motion of the particles of a het body ; we 
must now examine more clearly how such heat is to be estimated 
and measured. Since heat is due to motion, it is subject to the 
laws of motion 3 in other words, all we have to do is to apply the 
principles of inary mechanics to the particular case. Now we 
know that any body having a simple motion of translation has 
in virtue of this a power or capacity of doing work upon other bodies 
which may be brought under its action. power of doing work 
is called its kinetic energy, and is measured by the quantity 
™ ¥2 where m is the mass of the body and + its velocity. The 


2 

uantity of heat, therefore, in such a particle, say, of a is or 
should be measured by the product of its mass and half the 
square of its velocity, and the quantity of heat in any weight of 
such a is measured by —_ the sum of the kinetic — 
thus calculated for every particle contained init. This may 
called the absolute mode of measuring heat. 

This means, of course, that the quantity of motion in 
the hot body is the measure of its quantity of heat. While 
we are not disposed in any way to dispute this theory, we 
may point out that if matters began and ended with Mr. 
Browne's definition, it would be impossible to measure 
quantity of heat at all; for it is clear that it would be 
necessary to know the number of particles in the hot body, 
which is simply impossible. 

Temperature Mr. Browne defines to be a function of the 
velocity of the vibrating. molecules or particles. This is 
what he means, but, unfortunately, he again uses the 
word quantity in a very misleading way. Surely it is 
incorrect to speak of “quantity of temperature.” “The 
temperature of a gas,” says Mr. Browne, “is a quantity 
varying with the velocity of its particles independently of 
their mass. The same applies to solids and liquids.” But 
we have already been told that quantity of heat means quan- 
tity of motion. If this be so, when we augment the velocity 
of the particles of a body, we increase the quantity of heat in 
it as well as its temperature; and this being the case, 
quantity and temperature are synonymous terms. We 
cannot think that Mr. Browne means this, but this is the 
legitimate deduction from his statements. It is, perhaps, 
as well to add that Mr. Browne’s is not the only explana- 
tion of temperature which has been given. Another is 
that the thermometer measures nothing but the force with 
which the molecules of a vibrating body strike against its 
bulb. It may, of course, be said that the force depends on 
the velocity, and that the two definitions are alike; but 
there is a difference, and temperature is certainly not a 
measure of quantity of heat. The total quantity of heat 
in 2 lb, of water, at 212 deg., is just twice as great as the 
quantity of heat in 1 lb. of water; but the thermometer 
takes no cognisance of this truth. 

We are sorry to see that Mr. Browne has dug up and 
uses the form “ potential energy.” If he does not like to 
admit that all energy must of necessity be kinetic or 
dynamic, he might at least have contented himself with 
the words “ energy of asap 

We believe that we have now said all that need be said 
in the way of finding fault with Mr. Browne’s introducto: 


chapter, and we have the far pleasanter duty of adding now 
that, even with the blemishes we have pointed out, the 
chapter is an admirable little treatise on heat—one of the 

and, as we have said, most lucid ever written. We 
are sorry that it is so short, because we think Mr. Browne 
has not done himself justice, and that the endeavour to be 
concise has involved a little obscurity of definition. 

We have had so much to say concerning Mr. Browne, 
that we have not left ourselves space to deal with Professor 
Schwackhifer this week. We shall return to the consi- 
deration of his work in an early impression. 


PRIVATE BILLS IN PARLIAMENT. 

In the House of Lords on Tuesday the Standing Orders 
Committee of the House of the Lords sat under-the presidency 
of the Earl of Redesdale to consider the non-compliances reported 
by the Examiners in the cases of several Bills. After hearing 
the explanations tendered by the several agents, their. lordshi 
— to np with the ee Orders in the cases of the 

dinburgh Northern Tramways Bill, the Folkestone, Sandgate, 
and Hythe Tramways Bill, the London, Chatham, and Dover 


Railway (Further Powers) Bill, the M Railway. Bill, the 
Metropolitan District Railway Bill, the Scarborough and. Whitby 
Railway Bill. sty 

In the House of Commons the Select Committee on Standing 
Orders also sat on Tuesday, Sir John Mowbray presiding. Eleven 
cases stood in the list for consideration of the Examiner's report, 
and the first matter which occupied the attention of the Com- 
mittee was the London, Reigate, and Brighton Railway- Bill, 
which had- been adjourned from the last meeting. The 
Examiner had reported non-compliance as regards six points, of 
which the first four related: to the neglect of the promoters to 
enter in the books of reference certain property-holders. As to 
these matters, the promoters submitted that they had spared no 
pains to secure that the books of reference should be correct; 
but they pointed out that in covering such an extent of country 
as.that in the present case it was almost impossible to obtain 
absolute accuracy. The Examiner also found that there had 
been a breach of the Standing Orders, inasmuch as the state- 
ment of persons to be displaced by this line was inaccurate. 
This inaccuracy had arisen in consequence of the reference-taker 
having counted each child under twelve years of age as half an 
adult, with the result that the list showed fifty-eight less persons 
to be affected than would have appeared if the proper course had 
been pursued. The explanation offered by the promoters was 
that, as the intention of the Standing Orders was to discover the 
number of persons who would be inconvenienced in going to 
and from their employment, and as children under twelve were 
usually at school, it had been considered that justice would be 
done by counting two children as one adult. It was further 
stated that the promoters had subsequently presented an 
amended statement in aecordance with the decision of the 
Examiner. The last point of non-compliance consisted in the 
omission from the list of occupiers of the names of certain 
occupying lessees and owners. In their statement, the promoters 
pointed out that no one was injured or deceived by this neglect, 
as all the names were included in one or other of the lists. After 
deliberating for some time on the Examiner’s report and the 
explanations of the promoters, the Committee decided that the 
Bill might proceed. A similar decision was recorded with 
respect to the Tooting, Balham, and Brixton Railway Bill, the 
Plymouth, Devonport, and District Tramways Bill, the Basing- 
stoke, Alton, and Petersfield Railway Bill, the Metropolitan 
Outer Circle Railway Bill, the Manchester, Bury, and Rochdale 
Tramways (Extension) Bill, and the Hendon Railway Bill. 
During the course of the week the Examiner has found that the 
following Bills have complied with the further Standing Orders: 
—Teign Valley Railway Bill, Belfast and Northern Counties 
Railway Bill, Metropolitan District Railway Bill, London and 
South-Western and Metropolitan District Railway Companies’ 
Bill, Golden Valley Railway Bill, West Lancashire Railway 
(Capital) Bill, West Lancashire Railways (Extensions) Bill, 
Metropolitan Railway (Parks Railway and Parliament-street 
Improvement) Bill, Metropolitan Railway (Various Powers) Bill, 
Gravesert Embankment Landing Stage and Railway Bill, Rose- 
bush and Fishguard Railway Bill, Rotherham and Bantry Rail- 
way and Bantry and Trent Dock and Railway Companies’ Bill. 

The time allowed by Standing Order for the deposit of peti- 
tions against private Bills has now expired in many cases, the 
provision of the Standing Order being that all such petitions 
shall be deposited within ten days after the first reading of the 
Bill. Many of the memorialists named below do not object to 
the principles of the measures in respect of which they have 
given notice of opposition, and in most of these cases satisfac- 
tory terms will be arranged either before or in Committee; and 
in other instances petitions have been presented as a matter of 
precaution. In the majority of cases, however, the opposition 
is real, and will lead to fighting in the Committee rooms, As 
usual, the railway companies figure largely in the petition 
list, the Great Western Railway Company being especially 
prominent. 

House of Lords.—Ballyclare, Ligonel, and Belfast Junction 
Railway Bill—Petitioners against: Belfast and Northern Coun- 
ties Railway Company. Colne Valley and Halstead Railway 
Bill—Petitioners against: Colne Valley and Halstead Railway 
Company. Limerick and Kerry Railway Bill— Petitioners 
against: Earl of Listowel, and others. Manchester Ship Canai 
-—Petitioners against: Sir Humphrey de Trafford, Manchester 
Racecourse Company, Garston Land Company, Mersey Docks 
and Harbour Board, Leeds and Liverpool Canal Company, 
Trustees of the Duke of Bridgwater and Earl of Ellesmere, 
Highway Board of the Daresbury Division of the Hundred of 
Bucklow, Runcorn Improvement Commissioners, Runcorn Union 
Rural Sanitary Authority, Upper Mersey Navigation Commis- 
sioners, Mersey and Irwell and Bridgwater Navigation Com- 
panies, London and North-Western Railway Company, London 
and North-Western and Great Western Railway Companies, 
Shropshire Union Railways and Canal Company, Corporation of 
Liverpool, Corporation of Bootle-cum-Linacre, Trustees of the 
River Weaver Navigation, Garston Local Board, Corporation of 
Warrington, Adelaide Watt. 

House of Commons.—Athenry and Ennis Junction, and Mid- 
land Great Western of Ireland Railway Company’s Bill—Peti- 
tioners against: Great Western Railway Company, Waterford 
and Limerick Railway Company. Aldershot, Farnham, and 
Petersfield Railway Bill—Petitioners against: London, Brighton, 
and South Coast Railway Company. Avonmouth and South 
Wales Junction Railway Bill—Petitioners against: Bristol Port 
Railway and Pier Company, Corporation of Bristol, Great Wes- 
tern Railway Company, Midland Railway Company, Charles 
Waring, and others. ill and Kiliwinning Railway Bill— 
Petitioners against: Glasgow and South-Western Railway Com- 
pany. Bishop’s Castle Extension to Montgomery Railway Bill 
—Petitioners against: Cambrian Railway Company, Bailiffs and 


TY | Burgesses of Montgomery, Bishop’s Castle Railway Company. 


Blackpool Railway Bill—Petitioners against:. Wm. Birley, Man- 
chester, Sheffield and Lincolnshire Railway Company, West 
Lancashire Railway Company, Corporation of Preston, Lancashire 
and Yorkshire, and London and North-Western Railway Company. 
Barry Docks and Railway Bill—Petitioners against: Great 
Western Railway Company, Tudor Crawshay, Rhymney Rail- 
way Company, Taff Vale Railway Company, Rhondda Junction 
Welsh Coal Company, Limited, Lewis’s Merthyr Navigation 
Colliery Company, Limited, Pontypridd, Caerphilly, and New- 
port Railway Company, Alexandra (Newport and South Wales) 
Docks and Railway Company, Newport (Alexandra) Dock 
Company, Limited, Marquess of Bute, owners and masters of 
coasting and trading vessels and tugboats, and also of pilots 
trading in the Bristol Channel, Corporation of Cardiff. Cardiff 
and Monmouthshire Valleys Railways. Bill—Petitioners against : 
Brecon and Merthyr Tydfil Junction Railway Company, Lord 
Windsor, Great Western Railway Company, Rhymney Railway 
Company, London and North-Western Railway Company, Taif 
Vale Railway Company, Pontypridd, Caerphilly, and Newport 
Railway Company, Alexandra (Newport and South Wales) 
Docks and Railway Company, and the Newport (Alexandra) 
Dock Company, a of Bute. Cork, Bandon, and Clona- 
kilty Extension Railway Bill—Petitioners against: Reginald 
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Bence Jones and others, Clyde Steamship Company, Steamship 
Owners’ Association, Thos. Douling. Glasgow and South- 
Western Railway Bill—Petitioners against: Sir Michael R. Shaw 
St t, Caledoni Railway Company, Duncan Darnoch, 
‘Trustees of the Port and Harbours of Greenock, Corporation 
Board of Police and Water Trust of G k.  Caledoni 
Railway Bill (No, 2)—Petitioners against: Sir M. R. Shaw 
Stewart, Glasgow and South-Western Railway Company, Cor- 
poration of Police and Water Trust of Greenock, Trustees of 
the Port and Harbours of Greenock, owners of property in 
Greenock, F. D. Morrison. Caledonian Railway (No. 1) Bill— 
Petitioners against: County Road Board of the County of Ren- 
frew, County Road Board of the County of the Lower Ward of 
Lanark, Town Council of Dundee, and other public bodies, 
County Road Trustees of. Stirling. Cleveland Extension 
Mineral Railway Bill—Petitioners against: Loughborough East 
District Highway Board. Dare and Chinley Railway Bill— 
Petitioners against: E. Hall, Manchester, Sheffield, and Lincoln- 
shire Railway Company, E. Firth, Midland Railway Company, 
Duke of Rutland. Central Wales and Caermarthen Junction 
Railway Bill—Petitioners against: S. G. Shappard and others, 
Great Western Railway Company and others, London and 
North-Western Railway Company, Milford Haven Dock and 
Railway Company, Milford Docks Company. Cranbrook and 
Paddock Wood Railway Bill—Petitioners against: Owners, 
léssees, and occupiers, on and near line of railway. Croydon 
ahd Kingston Junction Railway Bill—Petitioners against : 
London, Brighton, and South Coast Railway Company, Kingston 
Highway Board, London and South-Western Railway Company, 
Duke of Cambridge, Jas. Innes,and JohnInnes. Croydon Central 
Station and Railways Bill—Petitioners against: Corporation of 
Croydon, London, Brighton, and South Coast Railway Company, 
South-Eastern Railway Company. Croydon Direct Railway 
Bill—Petitioners against: Corporation of Croydon, Metropolitan 
Board of Works, London, Brighton, and South Coast Railway 
Company, South-Eastern Railway Company, Great Western 
Railway Company, Thos. Sharland, M. A. D. Du Breuil, and 
sthers, Governors of Dulwich College, London, Chatham, and 
Dover Railway Company, promoters of the. Croydon, Norwood, 
Dulwich, and. London Railway Bill, promoters of the Croydon 
Central Station Bill, promoters of London, Reigate, and Brighton 
Bill. Denbighshire and Shropshire Railway Bill—Petitioners 
against: Lord Brownlow, Cambrian Railway Company, Thos. 
€loyd Fitzhugh, Great Western Railway Company, Corporation 
6f Liverpool, owners, &c., on line of proposed railway. Eastern 
and Midlands Railway Bill—Petitioners against: Corporation of 
Nantwich, Great Eastern, Midland, and Great Western Railway 
Companies, Henry Bullard, and others. East London Railway 
Bill—Petitioners against: Metropolitan Board of Works, Metro- 
politan Railway Company, Metropolitan District Railway Com- 
pany. Dundee Suburban Railway Bill—Petitioners against: 
Vice-Admiral Stirling, and others, Provost, Magistrates, and 
Town Council of Dundee, and other public bodies. East of 
London, Crystal Palace, and South-Eastern Junction Railway 
Bill—Petitioners against: John Forster, London, Brighton, and 
South Coast Railway Company, Metropolitan Board of Works, 
South-Eastern Railway Company, Metropolitan Railway Company, 
East London Railway Company, London, Chatham, and Dover Rail- 
way Company, London and Provincial Land Association, Limited. 
Great Western Railway (No. 1) Bill—Petitioners against: John 
Bayly, R. F. Loosemoore, Bristol and North Somerset Railway 
Company, Briton Ferry Local Board, J. C. Hanbury and others, 
London and North-Western Railway Company, Commissioners 
of Sewers for the Levels of Caldicott and Wentlodge, Chas. 
Morrison and James Latham, Alexandra (Newport and South 
Wales) Docks and Railway Company, and Newport (Alexandra) 
Dock Company, Limited, Pontypridd, Caerphilly, and Newport 
Railway Company, Messrs. Crawshay Bros., Birmingham Canal 
Company. Great Western Railway (No. 2) Bill—Petitions 
against: Swindon and Cheltenham Extension Railway Company. 
Great Northern Railway Bill—Petitioners against: Wm. Thomp- 
son, East and West Yorkshire Union Railway Company, London 
and North-Western Railway Company, owners, lessees, and 
occupiers, Trustees of the County Fire Office. Great North of 
Scotland Railway Bill—Petitioners against: Highland Railway 
Company, Earl of Seafield, Hugh Davidson, Arthur Thos. 
Malkin, Jane and John MacCullum, E. W. Mackintosh, Mackin- 
tosh Farr Fund Trustees, Inverness County Local Board, Inver- 
ness District Road Trustees, Inverness Town Council, Naith 
County Road Trustees, the Mackintosh of Mackintosh, Eneas 
Mackintosh, Badenoch District Board Trustees, Heritors of the 
Parishes of Moy and Dalarossie, Great Northern and North- 
Eastern Railway Companies, Duncan Forbes, and Trustees of 
Arthur Forbes. Great Southern and Western Railway Bill— 
Petitioners against: Grand Jury of the County of Kildare, Cork 
Harbour Commissioners. Easton and Church Hope Railway 
Bill—Petitioners against: Portland Railway Company, Stewards 
and Co., limited, Great Western Railway Company, London and 
South-Western Railway Company. Halifax High Level and 
North and South Junction Railway Company’s Bill—Petitioners 
against: Henry Moseley, John Todd, Hull, Barnsley, and West 
Riding Junction Railway and Dock Company, H. E. Rhodes, 
A. Wilson, John Crossley and Sons, Ovenden Worsted Com- 
pany. Hendon Railway Bill—Petitioners against: Vestry of 
St. John, Hampstead, Margaret Pryce, Andover and Wyhill 
Horse Company, Limited H. H. P. Cotton and others, L. H. 
Isaacs, Metropolitan Board of Works, Grand Junction Waterworks 
Company, Londonand North-Western Railway Company, Midland 
Railway Company, London, Hendon, and Harrow Railway Com- 
pony Highland Railway (New Lines) Bill—Petitioners against : 
orth British Railway Company, The Mackintosh of Mackintosh, 
Midland Railway Company, Caledonian Railway Company, 
Glasgow and South-Western Railway Company, Great North of 
Scotland Railway Company, Great Northern and North-Eastern 
Railway Company, Duncan Forbes and trustees of Arthur 
Forbes. Henley in Arden and Great Western Junction Railway 
Bill—Petitioners against: Great Western Railway Company. 
Highland Railway (Northern Lines Amalgamation) Bill— 
Petitioners against: Caledonian, Midland, Great North of Scot- 
land, Great Northern, and North-Eastern Railway Companies. 
Hull, Barnsley, and West Riding Junction Railway and Dock 
Bill—Petitioners against: Dock Company at Kingston-on-Hull, 
North Eston Railway Company, Trustees of the Hessle, &c., 
Inclosure Act. London and South-Western and Metropolitan 
District Railway Companies’ Bill—Petitioners against: Andrew 
Duncan, W. 8. T. Sandiland, Surbiton Improvement Commis- 
sioners, Duke of Cambridge, F. C. and T. H. Bryant, Wimbledon 
and West Metropolitan Junction Railway Company, owners, 
Tessees, and occupiers. London and South-Western Railway 
Bill—Petitioners against: Andrew Duncan, Conservators of 
Barnes Common, Tom Black, Rev. J. T. Jemmett, Metropolitan 
Board of Works, John Brett, Midsomer Norton Local Board, 
Great Western Railway Company, Surbiton Improvement 
Committee, Kingston Highway Board, Radstock Distri 
Board, Duke of Cambridge, Gas Light and Coke Company, 
Wimbledon and West Metropolitan Junction Railway Company, 
H. Doulton, J, H, Hodgson, Kilsyth and Boningtridge Rail- 


way Bill—Petitioners against: Wm. Forbes, North British 
Railway Company, Caledonian Railway Company, Great 
Northern and North-Eastern Railway Companies, Lady 
Elphinstone. _Liverpool, Southport, and Preston Junction 
Railway Bill—Petitioners against: Lancashire and Yorkshire 
Railway Company, Southport Waterworks Company, West 
Lancashire Railway Company, Justices of the Peace for the 
County Palatine of Lancaster, Cheshire Lines Committee, 
Corporation of Southport, Southport District Highway Board, 
Trustees of the will of the late Charles Scarisbrick, South- 
port and Cheshire Lines Extension Railway Company. 
London and North-Western Railway Bill—Petitioners against : 
Salt Chamber of Commerce, Corporation of Liverpool, Henry 
Fraser Curwen and Wm, Alex. Wooler, E. R. Vernon, Corpora- 
tion of Stockport, Wm. Titherington and the Rock Life Assu- 
rance Company, G. W. Brown and others, Vestry of St. Leonard, 
Shoreditch, Metropolitan Board of Works, Justices of the Peace 
for the County of Chester, South Lancashire and Cheshire Coal 
Association, the Traders of Brighton, Manchester, Sheffield, add 
Lincolnshire Railway Company, Cheshire Lines Committee, 
Northwich Local Board, Vestry of St. Pancras, Middlesex, Baron 
Delamere and others, Duke of Beaufort, Usk and Towry Railway 
Company, Great Western Railway Company, Lancashire and 
Yorkshire Railway Company, Great Northern Railway Com- 
pany, &c. | London, Brighton, and South Coast Railway Bill— 
Petitioners against: M. A. Godlee and others, Wandsworth Dis- 
trict Local Board, Corporation of Lewes, Oxted and Groombridge 
Railway Company, Waring Bros., South-Eastern Railway Com- 
pany, East London Railway Company, London, Chatham, and 
Dover Railway Company, Metropolitan Board of Works. 
London, Chatham, and Dover Railway Company’s Bill (Short- 
lands and Nunhead)—Petitioners against: Mary Agnes Drake, 
John Forster, Metropolitan Board of Works, London, Brighton, 
and South Coast Railway Company, Henry Ficher, Beckenham 
Local Board, Land Development Association, Limited, H. Wood, 
owners of property on proposed railway, Jas. Whitehead, Corpo- 
ration of the City of London, South-Eastern Railway Company. 
Leominster and Bromyard Railway Bill—Petitioners against: 
Great Western Railway Company, London and North-Western 
Railway Company. I hire and Yorkshire and London and 
North-Western Railway Company’s (Preston and Ware Railway) 
Bill—Petitioners against: James Sykes, Corporation of Preston, 
Right Hon. Sir R. A. Cross and Rev. J. FE. Cross, J. and J. L. 
Birley, owners and occupiers of property at Medlanwith, Wesham, 
and Kirkham. Lancashire and Yorkshire Railway Bill—Peti- 
tioners against: Corporation of Liverpool, Southport Water- 
works Company, Jonathan Sheard, Joseph Lightowler, R. 
Formby, Duke of Bridgewater’s Trustees’ Corporation of Ashton- 
under-Lyne, Westhoughton Local Board, Southport Highway 
Board, Ashton Gas Company, Corporation of Salford. London, 
Tilbury, and Southend Railway Bill—Petitioners against: West 
Ham Local Board, Lands Allotment Company, . Limited, Great 
Eastern Railway Company, East and West India Dock Com- 
pany, Robert Ingram, John Harris, Metropolitan ‘Board of 
Works, Whitechapel District Board of Works. Milford Dock 
(Junction Railway) Bill—Petitioners against: Great Western 
Railway Company, Milford Haven Railway and Estate Company, 
Milford Haven Dock and Railway Company, Sir Chas. Whetham 
and others, F. Mowatt and F. D. Grey, S. Lake, merchants, 
shipowners, and others of Milford, John Helcon, H. Spain, and 
Geo. A. Cape. North-Eastern Railway Bill—Petitioners 

inst: Corporation of Gateshead, Corporation of Sunder- 
land, Lord Londesborough, promoters of the Searborough 
and East Riding Railway Bill, Bolckow, Vaughan, and Co. 
London Central Electric Railway Bill—Petitioners against : 
Board of Works for the St. Giles’ District, H. Walkley and John 
Milnes, Holborn District Board of Works, Metropolitan Board of 
Works, owners, &c., on line of proposed railway, Corporation 
of the City of London, Commissioners of Sewers for the City of 
London, Credit Company, Limited. Metropolitan Railway 
(Parks Railway Parliament-street Improvement) Bill—Peti- 
tioners against: Vestry of Paddington, Grand Junction Canal 
Company, Receiver for the Metropolitan Police District, Edward 
Lloyd, West Middlesex Water Company, Right Hon. A. J. B. 
Beresford Hope, Grand Junction Waterworks Company, Gas 
Light and Coke Company, Chas. Butler and E. L. Raphael, 
Metropolitan District Railway Company, Vestry of St. Maryle- 
bone, Westminster District Board of Works, Metropolitan Board 
of Works, owners, lessees, and oczupiers of land on proposed rail- 
way. Metropolitan Railway (Various Powers) Bill—Petitioners 
against: Col. Philip Smith, Aylesbury and Buckingham Railway 
Company, C. N. Lewis Nicoll and others, Margaretta, Lady Rose, 
and others, Vestry of St. Pancras, Hendon Rural Sanitary 
Authority, Trustees of Pinners’ Schools, Gas Light and Coke 
Company, Metropolitan District Railway Company, Whitechapel 
District Board of Works, Metropolitan Board of Works, West- 
minster District Board of Works. Metropolitan District Rail- 
way Bill—Petitioners against: Metropolitan Railway and Great 
Western Railway Company, Whitechapel District Board of 
Works. Northampton and Daventry Railway Bill—Petitioners 
against: Grand Junction Canal Company, Corporation of 
Northampton, London and North-Western Railway Company, 
Midland Railway Company. Midland Railway Bill—Petitioners 
against: Vestry of St. John, Hampstead, Thos. Rich. Devereux 
Bingham, H. H. Powell Cotton, and others, Vestry of St. 
Pancras, Bristol Port Railway and Pier Company, Wm. 
Schaverell Coke, Chas. Wering, and others, Lincoln and 
Skegness Railway Bill—Petitioners against: Earl of Scar- 
borough, Manchester, Sheffield, and Lincolnshire Railway Com- 
pany, Bennet Rottes Langton, Great Northern Railway Company. 
Manchester, Sheffield and Lincolnshire Railway (Chester to 
Connah’s Quay) Bill—Petitioners agaist: Earl of Kilmorley, 
Corporation of Chester, River Dee Commissioners, Sir T. G. 
Frost, R. A. Rasbotham, and others; River Dee Company, 
Great Western Railway Company, London and North-Western 
Railway Company, Credit Company, Limited, Shropshire Union 
Railways and Canal Company, Hawarden Embankment Trustees, 
River Dee Commissioners, merchants, shipowners, and others 
trading on the river Dee, G. A. Dickson, and others. | Manches- 
ter, Sheffield, and Lincolnshire Railway (Additional Powers) 
Bill—Petitioners against: Trustees of Clarke’s Charity, Man- 
chester, Baron Lilford, Corporation of Stalybridge, Earl 
Manners, West Lancashire Railway Company, Corporation of 
Ashton-under-Lyne, John Preston, London and North-Western 
Railway Company, Corporation of Preston, Thos. Bayley, Leeds 
and Liverpool Canal Company, London and North-Western and 
Lancashire and Yorkshire Railway Companies, Corporation of 
Manchester. Ruthin and Cerrig-y-Drundion Railway Bill— 
Petitioners against: Rev. J. R. Owen and C. W. Farbridge. 
Scarborough and East Riding Railway Bill—Petitioners against : 
Hull, Barnsley, and West Riding Junction Railway and Dock 
Company, Midland Railway Company, North-Eastern Railway 
Company, and Scarborough and Whitby Railway Company. 
South-Eastern Railway (Various Powers) Bill — Petitioners 
against: Messrs, Measure Bros. and Company, Metropolitan 
Board of Works, Conservators of the River Medway, John Pugh, 
Sir J. R. Fergusson, F. Preston and T, Dance, Conservators of 


the River Thames, Anglo-American Brush Light Corporation 
London, Chatham, and Dover Railway Company, &. South. 
Eastern and Channel Tunnel Railway Bill—Petitioners against ; 
Channel Tunnel Company, Corporation of Dover, London, 
Chatham, and Dover Railway Company. Sutton and 
Willoughby Railway Bill—Petitioners against: Alford and 
Sutton Railway Company, H. 8S. Cropper, H. Mallett, 
Strathspey, Strathdon, and Weeside Junction Railway Bil]— 
Petitioners against: Highland Railway Company, Earl of Sea. 
field, Badenock District Road Trustees, Great North of Scotland 
Railway Company. Stockton Carrs Railway Bill—Petitioners 
against: Messrs. Head, Wrightson, and Co., and others, Swin. 
don and Cheltenham Railway Bill—Petitioners against: Lord 
Elder, Great’ Western Railway Company, Banbury and Chelten- 
ham Direct Railway Company. Taff Vale Railway Bill—Petj. 


 tioners against: Corporation of Cardiff, Marquess of Bute, Great 


Western Railway Company, Rhymney Railway Company, 
Treferig Valley Railway Bill—Petitioners against: Marquess of 
Bute, Great Western Railway Company. Usk and Toway 
Railway Bill—Petitioners against: Neath and Breeon Railway 
Company, Brecon and Merthyr Tydfil Junction Railway Com- 
pany, Llanelly Railway and Dock Company, and Great Western 
Railway Company, London and North-Western Railway Com- 
pany, Midland Railway Company. Uxbridge and Rickmans. 
worth Railway Bill—Petitioner against: Mrs. Mary Anne Lam- 
bert. West Lancashire Railway Bill-—Petitioners against: R, 
Parkinson Treffall, Corporation of Blackpool, Manchester, Shef- 
field, and Lincolnshire Railway Company, Corporation of Preston, 
Leeds and Liverpool Canal Company, Lancashire and Yorkshire 
and London and North-Western Railway Companies, St. Anne’s- 
on-the-Lee Land and Building Company, and owners, lessees, 
and occupiers. | Wisbech Dock and Railways Bill—Petitioners 
against: Arthur W. English and others, Sutton Bridge Dock 
Company, H.M. Commissioners of Sewers for the Hundred of 
Wisbech, Great Eastern Railway Company, Midland Railway 
Company, Eastern and Midlands Railway Company. Wirral 
Railway Bill—Petitioners against: Corporation of Birkenhead. 


ELECTRICAL FITTINGS. 


WE have received from the Consolidated Electrie Company 
samples of several of the electrical apparatus or fittings manu- 
factured by the company, as well as drawings of the 
stands made by it for carrying a complete secondary battery of 
eighteen boxes, each containing eleven electrodes. The secon- 
dary battery and the arrangement of master cell we recently 
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AMMETER, FRONT VIEW. 

described. All these fittings are made at the company's works 
for what is called the B. T. K. system, the works and the con 
struction of the apparatus being under the control of Messrs 
Taylor and King. One of these fittings is a mechanical cut- 
out, capable of being adjusted to any quantity of current up to 
50 ampéres, and serving the purpose of a fusible plug without 
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AMMEIER, INTERNAL ARRANGEMENT. 


their disadvantages. In it an electro-magnet acts upon an 
armature, which controls an arm having fingers which dip into 
two mercury contacts. When the current is too great the arma- 
ture releases the contact piece from a.catch and the current 1s 
cut out. It is claimed that it can be used as a metre under the 
quantity clause of the Provisional Orders; but it must be 
fixed where it will not be subject to vibration. Turning to our 
engravings, Figs. 1 and 2 illustrate a cheap form of ammeter. 
The pointer finger is fixed on the same spindle as the little 
magnet A in the coil. Its action as affected by this coil and the 
magnet M will be obvious, The permanent et M tends 
to keep the magnet A in the position shown, but the cur- 
rent ing through the coil B tends to place it 
normal’ to that position, We have also received @ main 
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ELECTRIC LIGHT FITTINGS. 


THE CONSOLIDATED ELECTRIC COMPANY, LONDON, MAKERS, 


COMBINED SWITCH AND CUT OUT. 


switch, which can be moved in only one direction to take 
heavy currents of high electro-motive force. It possesses the 
special advantage by breaking the current at two points of a 
much larger and powerful switch. It must be either fully on or 
off, and the contacts are self-cleaned. The moving part of the 
contacts, however, leaves the fixed part in such a way thata 
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WALL SWITCH FOR SEVERAL LIGHTS. 


mere edge touches, so that sparking must be damaging. A com- 
bined switch and cut-out, which can be used for controlling 
special groups of lamps, is shown at Fig. 3.. In this the con- 
tact piece is worked by the handle, so that the part B of vulca- 
nite or the brass part are between the surfaces in ‘circuit with 
the wires H, &c. The movement of the contact piece may be 
very quickly made, and with a a to it the sparking may 


be innocent. In the position shown the brass part of the 


SMALL SWITCH. 


contact piece is between the contact faces; but when the handle 
is in the position shown by dotted lines, the vulcanite part B 
cuts off the circuit. The cut out fuse piece E is of foil. The 
piece of insulated wire, Fig. 3, shows the method of fixing a 
short piece of brass tube to the ends of the wires, so that con- 
tact in the boss of any of, the apparatus shall be good, and as 
stipulated by Major Armstrong, for the Board of Trade. Fig. 4 
is a wall switch, the box of which is bedded in the wall, for 
controlling a small number of lights. This is one of the best of 
the switches, as the contact surface of the brass spring piece A is 
fairly lifted off the surface of C, and fairly dropped on again 
by the push or pull of the handle and its spindle carrying the 
Piece of vulcanite B, Fig. 5 is another description of wall 
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LAMP MOUNT. 


switch, which is fixed flush with the wall, a cardboard case 
acting as a mould for the cement to form around. In this 
switch the contact is made by four brass spring pieces A and 
the cylinder D on the end: of the handle spindle, the part C 
being of ebonite. Fig. 6 is a similar switch, but fitted with a 
casing of spun metal to protect the mechanism from damp. 
Fig. 8 represents the terminal poles and fuses as required by the 
regulations of the Board of Trade under the Provisional Orders. 
Fig. 7 shows a new form of lamp mount, which firmly and neatly 


TERMINAL POLES AND FUSES. 


holds the lamp while protecting the connections from dust. 
The . piece provided with hooks, presses against the spring 
within the tube, the bell-mouth of which fits the lamp. This 
makes a very neat fitting and prevents accidents, such as have 


SMALL FLUSH SWITCH. 


happened in drapers’ shops. These fittings, secondary battery, 
&c., are being used by the South-Eastern Brush Company for 
the house-to-house lighting of Colchester. 


ELECTRICAL ENGINEERING.—The seventh of the series of lec- 
tures on ‘‘ Electrical ineering,” by Mr. John C. Fell, was deli- 
vered on the evening of February 25th, in the ing room of the 
Society of Engineers, 6, Westminster-chambers, Victoria-street, 
S.W.; Mr. Jabez Church, past-president, in the chair. The lec- 
turer commenced with the subject of the application of electricity 
to motive power. He dealt with the essential forms of electrical 
motors, illustrated by large diagrams, and by a special model. He 
explained that a motor was only an electrical generator reversed, 
subject to certain refinements and modifications of lead and mass 
to suit the altered conditions. He then proceeded to describe 
some of the different systems of electrical traction which at present 
have been put into experimental effect. Messrs. Siemens’ electri- 
cal railway was explained by the aid of diagrams, and also an 
ingenious overhead system of electric wire railways, as put forward 
by the Telpherage Company, under the patents of Messrs. Ayrton 
and Perry and Professor Fleeming Jenkin. The lecturer laid stress 
upon the importance of electrical traction, and observed that pro- 
bably a few years hence would show a large development of this 
class of industrial enterprise, in the form of light railways for 
colonial and other pioneering purposes, 


LETTERS TO THE EDITOR. 
[Continued from page 164.] 


A NEW STEEL. 
S1r,—Under this ing Messrs. G. Bennet and Co., in your last 
number, tell the world that they too have made a steel that 
requires no hardening to do its work asa cutting material, and that 
therefore there is nothing new in Messrs. Hadfield and Co.’s steel, 
or in their using 7 to.20 per cent. of ferro-manganese. I have, no 
doubt in common with many of your readers, been much in: 
in the peculiar steels now made, and I should like to be allowed to 
say that there is nothing new in such a steel as Messrs. Bennet anil 
Co. describe, that they tell us nothing of the quantity of man- 
gn their 7 to 20 per cent. of ferro-manganese puts into and 
eaves in the mixture; nothing of how the mixture is made; that 
the steel they describe is not a steel which can be cast into adzes 
or other cutting tools and taken from the sand and ground for 
work, and that, hard as their steel may be, there is one thing that 
shows its physical difference from that made by Messrs. Hadfield’s 
process, namely, it has high magnetic capacity, while the Hadfield 
steel has none. M. E. W. 
Sheffield, February 25th. ’ 


THE EFFICIENCY OF FANS, 


S1r,—I have had my attention called to Mr. Aland’s letter 

ing some remarks I made on the performance of a fan at 
Messrs. Haland’s works, the figures given seeming to me incorrect, 
which now seems the case. I see that Mr. Aland’s new fan was 
the one referred to. I was not aware that I had ever met that 
gentleman, but we had some form of correspondence, as he gave 
notice of opposition to a patent of mine last year, and—contrary to 
advice—I wrote a friendly letter saying it was a pity to proceed to 
opposition, as I was acquainted with his complete specification, 
which related to a different matter to that in my patent. I see 
he makes use of this letter. With regard to his remarks about the 
little open fan, which I lent in the experiments at Plaistow, it was 
a very light one with wings in 18 gauge metal. The fan wheel 
weighed about 70lb. It was sent with directions that it was not 
to run over 1000 revolutions. The power required to clear the 
tube 18in. square and 1400ft. long came asa wy ry to all con- 
cerned. Instead of a water gauge of 4in. or 5in. being suffi- 
cient, it required 12in. to 13in. water gauge, and a power in the 
engine which was simply surprising. Mr. Aland’s fan—a fan 
of Lloyd type with eight narrowed tips—was run as high as 1460 
revolutions, or 17,500 blade tip s . I believe I am right in 
saying that three indications of the engine showed over 50-horse 
power exerted on the fan. The useful-effect worked by a 


mine formula was just over 40 per cent.; by the formula * 


about 11 percent. I am not aware my little open fan was ever 
as 1250 revolutions, t even at that speed 
ve been unable to cope with tle drag in the 
tube; had the fan been strong enough to run at high 
velocity, it would have done its work with ease, and with a 
power which would have astonished Mr. Aland. As for his staie- 
ment that 14-horse power was used by the 3ft. fan, I can only 
say he is mistaken. Apart from it being —_ to what was 
communicated to me at the time, such a power would have crushed 
the 18 gauge metal of the fan or torn it to ribbons. He will per- 
a be surprised to hear that it was a 3ft. fan of stronger make, 
16in. wide, of the same o) type. which gave the high air 
speeds and quantities in the trials of November last in Birming- 
ham, which results lave caused so much discussion. The trial of 
a 5ft. fan on February 7th, when made public, will, I fear, not 
settle the controversy. e air tube in this case was 32in. dia- 
meter. A 6ft. fan of my new construction will have a 4ft. inlet and 
cylinder. The collapse of the 2ft. 6in. square-zinc tube by the 6ft. 
fan on which Mr. Aland lays much stress was a matter of cer- 
tainty, if the fan could get up 5in. water gauge. Each foot run 
would haveasurface of 10square feet, the water gauge pressure would 
be 31'21b. on the square foot, or 311 Ib. foot run of tube, a 
pressure which no flat-sided zinc tube could bear. The sum of the 
experiments to which he alludes was the statement made in the 
Parliamen’ Committee on the District Railway ventilators :— 
“* If the ventilation was done by fans, a 6ft. fan would be required 
every quarter of a mile, driven by an 88-horse power engine.” 
This opinion has, I find, since been modified by reference to colliery 
ventilation. The .“‘smash” of the anemometer, to which he 
jokingly alludes, was by no means due to the velocity of the air 
current, which I checked with the stop the moment it happened, 
and which measured about 6000ft. per minute, but to the shower 
of gravel and grit falling into the open air channel made througha 
gravel bank. The frame of the anemometer still bears the scratches 
of the gravel. The 4ft. fan was running over 1400 revolutions atthe 
time. Mr. Aland despises comparative tests—I do not; andI 
if I chose give some comparisons in actual work between faris’ of 
the new construction, 14in. léss diameter than the type he makes, 
running at less blade tip speed, and. doing more work’ with far less 
power. He evidently thinks my fans are merely e: imental. Heis 
mistaken. I have fans working for forced ught in. steam 
vessels burning smokeless coal, fans blowing smiths’ fires, melting 
in cupolas, drying hops with splendid success in Kent, exhausting 
dust, drying grain and cooling stacks in agriculture, and drying by 
eg cones It is an old saying, that Rome was not t in‘a 
day ; but I venture to remark that, considering the patent was first 
connected with agriculture, it is nota bad sign of its vitality that 
in eighteen months after it was first lodged it has, spite of much 


bitter into these various uses. I am not the:least 
concerned about the future of the fans; where they are known, 
their usefulness wi recognised by the practical and unpreju- 


will 
diced. I shall certainly not expect to obtain my credentials from 
fan makers, but from fan users, to whom, after all, the matter will 
be referred. G. M. CapPELL, 
' Passenham Rectory tra’ 
February 19th. : 


THE QUALITY OF SCOTCH G.M.B. IRON, 


Srr,—The committee of the Scotch Pig Iron Trade Association 
has hitherto declined to answer the anonymous articles and letters 
which have appeared in the public journals, attacking the quality 
of certain Scotch g.m.b. irons, but has been more desirous to ascer- 
tain, if possible, 
not come from either those who use the iron or those who buy 
sell it. In this it has been unsuccessful. As representing the pig 
iron merchants of Glasgow, who deal largely in the brands ref: 
to, this committee begs to state that there never have been fewer 
complaints than of late ing the quality of these irons, and it 


e origin of these charges, which have rosters 


is convinced that these recent charges of a depreciation in quality © 


emanate from interested parties, and are unfounded in fact. It is 
insinuated that cinder iron has only lately been introduced into 
the manufacture of g.m.b., but all conversant with the trade are 
aware that it has been in use for the last twenty years—not only 
in Scotland, but also in Cleveland—and that during that period 
changes have been introduced all round in the composition of 
Scotch pig iron, ‘as is evidenced by the i d importations of 
foreign ores. : 

It has never been the custom of merchants and brokers to con- 
cern themselves regarding the process of manufacture, but 0! 
with the quality of the pig iron produced. The iron merchants 
brokers, now incorporated as the Scotch Pig-iron Trade Associa- 
tion, have in times past decided what irons shall be accepted in the 
trade as g.m.b.; and this committee is satisfied that the iron now 
in store, whether received lately or years ago, is equal in quality to 
the iron delivered direct from the makers, at the same time to 
shippers and consumers, and regarding which’ no complaints have 
been made; and the storek 


it their business to’ take stringent ere ag against inferior 
qualities of iron being admitted into their yards. t 


rs, Messrs. Connal and Co., make ° 
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Neither Scotch nor Cleveland iron is sold by analysis. The 
manner of determining the quality, and of assorting the iron into 
its various numbers, has been to break the pig, and to judge it by 
the appearance of the fracture. If it be true, as this committee is 
driven to infer, that the present attacks upon the quality and com- 
position of certain g.m.b. irons originate with a section of the iron- 
masters, who have now appointed themselves a committee to 
inquire into the truthfulness of their own allegations against the 
— of the produce of their competitors in trade, the result of 

eir ery te will not carry much weight. 

It has at all times been open to ae and investors in iron 
warrants, if they wish a particular d, to stipulate for it; but 
such stipulation must be made before purchasing ; otherwise any 
of those brands recognised by this association as g.m.b. must be 

pted in impl t of the contract. In the opinion of this 
committee, none of the brands now in store have forfeited the 
position which they have so long held as g.m.b.’s. 


Rosert Donatpson, Chairman. 
Glasgow, February 22nd. WILLIAM WILSON, Secretary. 
CLIMBING TRICYCLES. 


S1r,—It is not often I trouble you, but seeing an article in THE 
ENGINEER on tricycles, I must protest inst the opinion there 
expressed. Had you given the laurels to the **Monarch” instead 
of the “‘ National,” I should not so much condemn, but surely you 
may have tried other machines for hill climbing that would eclipse 
both. Anyone with the smallest amount of knowledge as to 
stability of wheeled carriages must see that the rider is in 
about the worst possible position on a “ National,” and I think it 
is one of the worst of all tricycles for — or power. Simplicity 
is not everything in a tricycle, neither does extreme lightness mean 
ease of propulsion. 

I cannot prolong my note to demonstrate the best machine, but 
I do say t as a mechanical judgment, the writer of the said 
article needs to look further into the laws and requirements of 
tricycling before he expresses himself in the matter. I can 
add that my own pa experience: leads me to very different 
conclusions, and I certainly expected to find equal or better 
opinions expressed by a paper of such high mechanical repute. 

Oxford-street, Reading, H. A. 

ebruary 23rd. 
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TENDERS. 


For sea defence works at Hove, Sussex. Sir John Coode and 
Mr. Ellice-Clark, engineers. 


Time for completion. 
2°s.@ Months. 

Budden and Co., Gloucester .. $8,639 12 7 18 
W. Webster, London.. .. .. 33,723 0 0 : - @ 
J. Harrison, Brighton .. . 30,966 0 0 . — | 
J.T. Chappell, Pimlico .. . 29,861 0 0 . 24 
C. Dickenson, London .. .. .. .. 27,315 00 . 15 
W. J. Doherty, Dublin .. .. .. .. 27,2961 0 0 . 15 
McCrea and McFarlane, Belfast .. .. 26,65912 7 . 18 
G. Lawson, 26,272 410 . 20 
G. Cheesmarf and Co., Brighton 04 00. 24 
H. Lee and Sons, Westminster .. .. 25,720 0 0 . 24 
J. G. Marshall, Brighton.. .. .. .. 25,671 4 4 . 17 
J. Longley. Crawley « 24 
Co.. Gosport—accepted .. 23,946 0 0 . 12 

and Sharp,London .. .. .. 


For connecting sewers and flushing tanks at Hove. Mr. Ellice- 
Clark, engineer. 


£24 

ibe, as . 4872 0 0 
London .. .. . 4601 0 0 

Dearle, Hasti 4401 0 0 
Marshall, Brighton .. 4330 0 0 
Cowderoy.. .: .. .. 00 
Hill and Co., Gosport .. 4116 0 9 
Peters, Hors oe 00 
Cheesman and Co., Brighton 3840 0 0 
J. H. Etheridge, Croydon 00 
Reynolds, jun., Hove 3497 0 0 
Longley, Crawley .. 3272 9 0 
Ho 3107 0 0 


THE Knrpps VALVE Patent Surts.—It is expected that the old 
Philadelphia, the first steam fire engine, which was recently 
to Boston as evidence in an important patent suit against that 
city, will be returned to its owners, the Insurance Patrol, at once. 
The suit was by Marcus P. Norton and others, assignees of James 
Knibbs, of Troy, New York, who claimed to hold the original 
patent for a relief valve which was extensively used upon its steam 
fire engines by the city of Boston and elsewhere throughout the 
country. In the former city alone the royalties claimed by the 

laintiffs amounted to 450,000 dols. The part taken in the case 
by the old engine, Philadelphia, was interesting. It seems from 

e statement of those who accompanied her to Boston that she 
was wanted to prove that. the valve for which the complainants 
claimed the patent right had been used on her two or more years 
before the patent was issued. During the trial the court and jury 
adjourned to the Boston Common to witnessa practical compari 
of the working of the valve of the old engine with that of one of 
the latest construction. The result, it is said, was amazing, as the 
old engine, which many feared could not stand the strain, threw a 
larger stream with two pieces of hose than the other did with one. 
The valves, it was stated, was shown to be the same, to the satis- 
faction of the jury, and a verdict for the city of Boston was 
rendered. Among those who testified with reference to the valve 
of the Philedelphia was Jacob Neaffie, builder of the engine, and 
member of the firm of Neaffie and Levy ; Joseph L. Parry, the 
designer; Richard Warren, an engineer of the present Fire Depart- 
ment ; and George Kurtz, the original engineer of the Philadelphia, 
who conducted the practical test at the trial, and who managed 
the engine over twenty years ago, when her usefulness was 
exhibited in the city of Boston, near the same spot, and a prize of 
600 dols. won.— Philadelphia Ledger. 

NEWCASTLE STEAM BoILeR INSURANCE COMPANY, LIMITED.— 
The fifth annual ordinary general meeting of the shareholders of 
the Newcastle-on-Tyne Steam Boiler Insurance Company, Limited, 
was held at the offices of the company, 34, Grey-street, Newcastle, 
on Tuesday afternoon, February 19th. The. chairman of the 
company—Mr. Councillor Thomas Gray—presided. The report as 
presented to the shareholders was received and confirmed. Onthe 
motion of the chairman, seconded by Mr. Campbell, a dividend at 
the rate of 10 per cent. on the paid up capital of the company, free 
of income-tax, was carried unanimously. e retiring directors, 
Mr. Robert Fell and Mr. George Davidson, were re-elected. On 
the motion of Mr. G. R. Brewis, seconded by Mr. George David- 
son, Mr. J. A. Baty and Mr. Thomas Gillespie were appointed 
auditors of the company for the ensuing year. The report showed 
that the business of the company had considerably increased during 
the past year, notwithstanding the keen competition which at 
present exists, and that the directors had been able to place a 
substantial balance to the reserve fund. The engineer, Mr. W. B. 
Campbell, reported that accidents had occurred to four of the 
insured boilers. The first was a vertical boiler in a screw wherry, 
the uptake of which collapsed from overheating, caused by short- 
ness of water. The second was a vertical boiler in a screw wherry, 
the uptake of which collapsed from overheating caused by shortness 
of water through priming. The third was a Cornish boiler, the 
flue of which collapsed over its internal furnace from overheating, 
caused by severe scaling. The fourth wasa Lancashire boiler, both 
flues of which partially collapsed over their internal furnaces from 
overheating, caused by shortness of water through a defective feed 
pump. The com tion for the above accidents has been pai 
out of revenue. vote of thanks to the chairman, directors, and 
pfficials terminated the proceedings, 


‘nko blast sorts, 62s. 6d. to 60s. for hot-blast, 50s. to 45s. 


THE IRON, COAL, AND- GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE gradual i pes of the shipping season is bringing out a 
slight increase of orders for manufactured iron. There were sheet 
makers on Change this afternoon—Thursday—in Birmingham, and 
yesterday in Wolverhampton who spoke in a more satisfactory 
manner of the demand, and their remarks had reference to new 
orders from the middlemen and from the galvanisers, and not 
merely to specifications received under old contracts. Prices, how- 
ever, they were unable to report improved. Singles were priced at 
£7 10s. and upwards, doubles at 23 and on, and lattens, £9 to 
£9 5s. If the little improvement already manifest should continue, 
these prices will advance. 

Working up sheets and stamping sheets of iron and of mild steel 
are in very good demand, and makers of these descriptions are 
running full time. A good part of the work is for e .. £10 to 
£11 > wg for working up sorts, and £13 to £13 10s. for stamp- 

oubles. 
late makers did not report any revival this afternoon. The 
mills are only employed part time either in tank, girder, or boiler 
descriptions. £7 10s. to £7 15s. was quoted for tank plates, and 
£8 10s. to £9, and £9 10s. for boiler plates. Chequered plates are 
— ng 15s. to £9 15s.; double best boiler plates, £11; and treble 

t, 

The “‘list” bar makers are, it is understood, very irregularly 
employed. Messrs. Noah Hingley and Sons, of the Netherton 
Ironworks, are believed to be best off for orders, their Australian 
connection providing them with a fairly steady influx of orders. 
The New British Iron Company, of Corngreaves, and the Earl of 
Dudley’s Round Oak Works are believed to be next best off. 
£8 2s. 6d. is the quotation of the Earl of Dudley, and £7 10s. to 
47 that of the other list bar houses. Best marked bars are £9; 
double best, £10; best scrap bars, £8 10s. to £9; best chain bars, 
£9 to £10; and plating bars, £8 to £9 10s. 

Iron of engineering sections are in fairly good call, and the 
demand would be larger but for competition from outside districts. 
Ordinary rivet iron is quoted £7 5s. to £7 10s., marked £9 to 
£9 10s., and double best £10 nominal. Tee iron is quoted £7 to 
£7 10s., and marked sorts £9 to £10. 

Hoops here and there shew a little more life. Export orders 
are coming to hand somewhat better. Ordinary sorts are £6 10s., 
superior sorts £6 15s. to £7s., and marked qualities £8 per ton. 

ittle is heard this week of the suggestion in some quarters of 
two or three weeks back that an attempt should be e to limit 
the output of finished iron by a combination amongst the makers. 
Mr. Benj. Hingley, chairman of the Ironmasters’ Association, at 
the annual meeting of that body last week, showed that such a 

h was impracticable in this district, where the production is 
in so large a number of hands. 

The Coalbrookdale Iron and Engineering Company, of Shrop- 
shire, contemplates closing its Horsehay Ironworks, consequent 
upon the unprofitableness of present business. All the work 

ple, numbering several hundreds, are under notice to leave, and 
am informed that the company states that it is not a matter of 
wages’ reduction which would induce it to continue at work. 
The operatives are, however, willing to accept a drop if it would 
lead to the withdrawal of the notices. Happily, the firm are not 
understood to have yet arrived at a final decision. 

This—Thursday—afternoon the sheet and hi ers met in 
Birmingham to define the meaning of the words ‘“‘ Birmingham 
gauge” in the resolution of last December, when it was determined 
to uniformly work to that gauge in future. Mr. B. Hingley pre- 
sided over a large attendance. It was resolved that the gauge 
adopted should be that drawn up some while ago by the Iron- 
masters’ Association, and submitted to Mr. Chamberlain as a 
desirable legal standard for flat metals. The gauge will be known 
by the initials ““B.G.W.” It was further resolved to apply for an 
Order in Council to legalise the standard. The advocates of a 
mutual arrangement for restricting the make of sheets raised that 

uestion at the close of this meeting; but nothing definite could 
then be determined upon. 

Sales of pig iron are taking place this week in limited lots. 

s are still unprepared to buy forward heavily. Medium 

quality pigs sell most. Native all-mines were — 80s. for cold- 

‘or part-mines, 

and 40s. to 38s. 6d. for cinder qualities. Foreign part-mine pigs 

were an average of 45s. ton, delivered at stations in this 
district. Hematites were 57s. 6d. to 60s. 

Coal of all sorts was in large supply at low prices. The joint 
stock colliery concerns, by throwing great supplies upon the 
market at a time when the demand is limited, are keeping prices 
at an almost profitless level. The Sandwell Park Colliery, for 
instance, is turning out somewhere about 1000 tons a day, and is 
now running four and three-quarter days a week. The list price 
of furnace coal on which wages are being paid is 9s. 6d. to 10s. per 
ton, and rough slack 4s. 6d. to 5s. per ton. 

Manufacturers in this district who contributed exhibits to the 
Calcutta Exhibition are this week receiving cablegrams advising 
them of their success at the hands of the jurors. Amongst the 
iron firms who have secured gold medal awards Messrs. E. P. and 
W. Baldwin, of the Swindon and Wilden Works, are conspicuous. 
Their exhibits were fine sheet iron and tin-plates. During the 
past few years this firm have obtained five other gold medals at 
international exhibitions on the Continent and in the colonies, 
besides diplomas of merit and first awards of merit. 

In the lighter trades of the district certain of the japanners and 
enamellers have obtained gold medals at Calcutta. 

Constructive engineers, although mostly steadily engaged, do 
not report that new contracts are arriving at all freely. Indeed, 
they state that fresh work is scarce and hard to secure, so keen is 
current competition. Engineers upon the seaboard are using the 
considerable advantage which they possess over our inland firms in 
tendering for export work with determination. Certain of them, 
too, are largely advantaged by being established in the centre of 
steel-making districts. An instance is just now mentioned in 
which a contract for a steel bridge for india has passed by our 
manufacturers, and settled in the North of England, where a lower 
price was tendered. The value of the order is mentioned as 
£11,000, which would mean, probably, a 700 or 800 ton job. 

I have this week seen some fine bridge work in the engineering 

rd of Messrs. Cochrane and Co., of the Woodside Ironworks, 

dley, which is under construction for the Government of New 
South Wales in completion of contracts accepted some time back, 
and the largest portion of which has been shipped some months 
since. The contracts embraced a lattice girder bridge to cross the 
Georges River for a single line of railway; four road bridges, one 
of which is to be thrown across the Manilla creek; and a roof for 
the new locomotive shops at Eveleigh, in the Sydney district. The 
whole of the work is of iron, the only steel used being the four sets 
of steel rollers and the cast steel rocker plates which allow for the 
effects of the climate: upon the railway bridge in the matter of 
contraction and expansion. This structure continues over three 
openings, and is made up of six spans, 150ft. each in length by 15ft. 
high by 15ft. wide in the clear. The lattices are set 7ft. apart, and 
each span weighs about 150 tons. Forming part of the bridge are 
twelve large pilasters and caps in cast iron in imitation of moulded 
stone work, which act as sham piers, and will give to the structure 
when erected a handsome a rance. The bridge will be carried 
on cast iron cylinders, made by a firm in the North of England. 

In the road bridge contract there are four bridges, namely, one 
bridge of two spans of about 126ft. each, another of five spans of 
126ft. each and six of about 60ft. each, a third of six spans 
of 126ft. each, and the fourth of two spans of about 90ft. each ; all 
are of the lattice girder type with buckle agen gee tion 

ied on iron cylinder piers. The teldges avo high by 


20ft. wide, and in the longest pa the lattices are set 10ft, apart, 
The total weight is between 1600 and 1800 tons, 

The roof for the locomotive shops, which has already 
despatched in its entirety, is of the arch type in three spans of 100ft, 
aa the length of the building being 300ft. The main arches 
spring from the ground, and rise a clear height of 37ft. from the 
rail level to the crown of the rib on the underside. The weight of 
this contract is between 1000 and 1200 tons. The actual roo: 
will be of galvanised corrugated iron on the — and furrow 
method, filled in with glass, and at the end there will be six special 

ble principals filled in with glass. Mr. Jno, Fowler, ©.E,, 
ndon, is the engineer for the bridges, and the roofing has been 
Pp i by an engi: in the colony. 

The anvil and vice trades are devoid of much activity, and the 
most eager situated firms are not making more than four or 
five days a week. The vice branch has of late been the best, the 
demand from New Zealand and Australia, and on home account, 
having been very fair. The anvil department, that has been 
depressed for some time, and in which heavy stocks have accumu. 
lated in makers’ hands, shows a little revival at the moment, the 
United States demand having improved. The Canadian demand, 
whether for anvils or vices, is unusually tame, but it is hoped that 
with the advance of spring, new orders will arrive from this impor- 
tant market. 

The operative nut, bolt, and spike makers of Black Heath have 
determined to form a branch of the National Amalgamated Asso- 
ciation of Nut and Bolt Makers, with the view of improving their 


tion. 
PeThe Wolverhampton plate-lock makers have given a fortnight’s 
notice for 10 per cent. advance in wages. 

The Institute of Iron and Steel Works’ Managers had a paper 
before them on Saturday, at Dudley, by Mr. John Davies, of 
Wednesbury, on ‘‘The Various Means and Appliances for Indi- 
cating the Water Line or Level in Steam Boilers Generally.” Mr. 
Davies pointed out that shortness of water was, in the great 
majority of cases, the cause of boiler explosions, and showed how 
difficult it was to obtain a really safe guide as to the water line. 

The Hamstead Colliery Company made a profit during the three 
months which ended last year of 6d. per ton, but the chairman at 
the annual meeting on Tuesday rightly intimated that the share. 
holders would not be satisfied with such a profit in the future. 
The output last week was 2700 tons, but the chairman said that 
the directors would not rest until it reached 4000 or 5000 tons a 
week. The two shafts which had been sunk to a depth of 615 
yards, where a seam of coal 24ft. in thickness had been come upon, 
would in the opinion of the directors suffice to enable them to meet 
an extraordinary demand. 

The General Purposes Committee of the Wolverhampton 
Corporation have oP the application to the Board of e of 
the South Staffo: ire Electric Lighting Company, Limited, to 
extend the period of appropriation and deposit of capital upon the 
Wolverhampton Electric Lighting Order for twelve, instead of six, 
months. The opposition is somewhat strange, seeing that similar 
applications by the coat, relating to other towns, have not 
been opposed by other public bodies in the district. The effect has 
been that the rd of Trade announce to the company that they 
will not tion the extensi 

The members of the North Staffordshire Mining Institute have 
this week been favoured with a view of Harrison’s American coal- 
mine machines, which have recently been brought into use in the 
mines in the United States. Mr. Whitcome, of Chicago, the 
inventor and manufacturer, who has just arrived in England, 
brought the machine with him, and it excited much interest. It 
is small in size, and more portable than any of the machines 
hitherto produced, and thereby would secm to have overcome much 
of the difficulty in the way of the adoption of such machines 
hitherto. Experiments with the American cutter are to be made 
at an early date. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is still very little doing in any branch of the 
iron trade in this district. Actual requirements are only small, 
and in addition there is a want of confidence in the future that 
induces consumers to confine their purchases to their barest possible 
wants. As regards the raw material there is not much actual 
pressure to sell, as pig iron makers in most cases are fairly well 
sold for the next few months; but there is no business doing to 
give any real strength to the market, and where orders are wanted 
sellers find it very difficult to get the present full rates. In the 
finished iron trade some of the local makers are also pretty well 
supplied with orders up to the end of the quarter, but there is the 
same absence of new business coming forward which tends towards 
weakness. Taking the iron the prospects, so far as 
the immediate future is concerned, are not at all hopeful, and they 
certainly seem to encourage buyers in their view of the situation 
that they have more to gain by waiting than by giving out orders 
just now, although present prices are now undoubtedly low. 


There was only a very dull market at Manchester on Tuesday, 
with scarcely any business doing in either pig or manufactured 
iron. Quoted CS nominally were unchanged, but so far as 
values could tested, the tendency was towards weakness. 
Lancashire pig iron makers during the week have booked a few 
small orders to local consumers at prices equal to 44s. 6d. and 45s. 
for forge and foundry qualities delivered at Manchester, and for 
district brands, such as Lincolnshire, about the above prices are 
also quoted, but little or no business is reported. 

= — there has been little or nothing doing, with prices 
unchanged. 

For finished iron quotations remain on the basis of £6 per ton 
for good ordinary bars delivered into the Manchester district ; but 
the present extremely low price of Cleveland bar iron is seriously 
interfering with local makers, whilst it is reported that some of the 
North Staffordshire houses are also giving way a little, and all this 
has a tendency to weaken the market here. 

Rather more enquiry for finished iron for shipment is reported, 
chiefly on Indian account, and for delivery at Liverpool ial 
— of bar iron for export are quo‘«d at £6 7s. 6d., with hoops 

or baling purposes at £6 10s. per ton. 

In the engineering trades, most of the works in this district are 
kept fairly employed, and in some special branches they are full 
of orders. Generally, however, work is running out faster than it 
is being replaced, and, except in the locomotive building trade 
there are very few branches that have orders in hand which wi 
see them very far ahead. 

Employment, however, keeps fairly good, and the e rated 
character of the recent agitation in Manchester, with to the 
distress existing amongst the unemployed workmen in the district, 
has this week been fully exposed by the enquiries instituted by the 
authorities. There is no doubt that the long continued.depression 
in the building trades has thrown a large number of men out of 
work, but as regards other branches of industry, there is no really 
exceptional distress existing for want of employment. So far as 
the engineering trades union societies are concerned, they have 
held aloof altogether from the agitation, which has been based 
upon gross misrepresentation as to facts. 

In the coal trade business continues quite as depressed as ever. 
For all classes of round coal the demand is extremely small, and 
not more than sufficient to keep the pits going about three or four 
days a week ; where = are working more time than this stocks 
are being put down. e small quantity of round coal now being 
screened is naturally causing slack to be rather scarce, and this is 
tending to givea steady tone to engine fuel, but the actual demand 
is only moderate. With the close of the month there is a down- 
ward movement in prices. The leading Manchester firms are 
reducing their delivered rates 10d. per ton on house coal and 5d. 
per ton on other classes of fuel, but with the exception of slight 
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‘fcations here and there pit prices are unchanged. | In other 
ae although there is no generally unced 1 , lower 
rices are'in come cases quoted, and there is an absence of any 
Pally fixed rates. At the pit mouth prices average 9s. 6d. to 10s. 
for best coals, 88. for best seconds, 78. 6d. for ordinary seconds, 6s. 
common house coal, 5s. 6d. to 6s. steam and forge coal, 4s. 6d. to 
bs, burgy, 38. 9d. to 4s, 3d, best slack, and 3s. to 3s. 6d. ordinary 
qariov.—The tone of the iron trade of this district is un- 
changed, The improvement noted in the demand a few weeks 
ago is full maintained, and there is still a good request for all 
ualities of Bessemer. I hear that some good contracts have come 
4 the hands of makers during the past few weeks, and that the 
sresent brighter state of affairs is likely to become permanent. 
Preater confidence is put in makers, who consequently maintain a 
firmer attitude. The foreign trade has also seen an appreciable 
improvement. Stocks are still large, and shipments are not heavy; 
but fair deliveries have been made by rail to inland towns. Prices 
are firmer, and large quantities of Bessemer samples have changed 
hands at the following current prices:—No. 1 Bessemer, 49s, per 
ton net at works, prompt delivery ; No. 2, 48s.; and No. 3, 78. 
per ton, while the demand for No. 3 forge is fairly maintained at 
. Gd. per ton. The steel trade has seen a slight improvement, 
and the future looks much brighter. Makers are busy in the 
merchant departments, but there is not a very active state of 
things so far as steel rails are concerned. The present quotations 
for these are very lowand unprofitable, the ruling prices being from 
£4 10s. to £5 per ton. Shipbuilders, it is reported, have booked 
some good contracts, but the rumour wants confirmation. Iron 
ore steady at from 9s. 6d. to 12s, per ton. Stocks heavy. Coal 
and coke quiet, Shipbuilding dull. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


I OBSERVED this week in the Belgian Moniteur that our towns” 
man, Mr. R. Schott, managing partner of Messrs. Seebohm and 
Dieckstahl, Dannemora Steel Works, and Vice-Consul of Sweden 
and Norway, has been appointed Consul of Belgium in Sheffield. 

The honours from Calcutta begin to drop in upon Sheffield exhi- 
bitors. Last week Messrs. James Dixon and Sons, Cornish-place, 
received intimation that they had been awarded a gold medal for 
their splendid exhibit of silver and electro-plated ware. On Tues- 
day Messrs. Brookes and Crookes, of the Atlantic Works, had a 
me to the effect that a gold medal had been awarded to their 
ease of cutlery. Messrs. Brookes and Crookes did not prepare any 
goods for a4 Exhibition, but simply made up their case from the 

is in stock. 

— Edward Lucas and Son, of Dronfield emg near 
Sheffield, who have the sole right of manufacturing Wallace’s 
entrenching tools, have received a large order for their useful 
implements to be used in the Soudan should the war continue. A 
very fine business is now being done in these tools, which are 
highly spoken of in military quarters, and were found of great 
service in the last tian campaign. 

Messrs. Edgar Allen and ., steel manufacturers, Well- 
meadow Works, have taken on a lease the extensive works 
formerly occupied by the Albion Iron and Steel Company, Limited. 
They are now in possession, putting things in order for commencing 
operations at the new place on the 1st of July. 

At the Midland Iron Company’s meeting, on Friday, it was 
stated that the profits were just about the same as last year. Com- 

ition had been felt to be excessively severe, the large sales 

ving only been effected by very great exertion on the part of the 
a py officials, who had to compete with some concerns which 
paid no dividends at all, being practically carried on for the benefit 
of those employed at the place. The chairman, Mr. David Davy, 
spoke of the competition of those concerns as ‘‘absurd.” They 
neither lived themselves nor poe anyone else todoso. He 
explained the reduced profit by the difference in the selling price, 
as compared with 1882, which was 4s. 8d. per ton, which, on 
16,000 tons of iron, was a large item. An advantage in the re- 
duced price of pig iron, and 6d. per ton less in wages, had enabled 
them to make up some of the loss that had otherwise gone in the 
reduced selling =. The output in 1879 was 10,847 .tons; in 
1880, 12,683; in 1881, 13,856; in 1882, 16,524; and in 1883, 16,454. 
Thecompany could turn out from 1000 to 1500 tons more. As to 
the state of trade, the pany was at 7 t turning out more 
iron than in any of the months of last year; but prices kept ex- 
ceedingly low, and competition had not lessened. He-hoped, if 
business continued in something like its present state, the directors 
would be able to meet the shareholders at the next annual meeting 
with quite as satisfactory results. The dividend was 7} per cent. 
This company, on its formation in 1872, paid 625 per cent.; in 1873, 
30 per cent.; in 1874, 15 per cent.; and in 1875, 8 per cent. Then 
for three years there was no dividend. In 1875 the company 
resumed position as a dividend-paying concern, and has paid 74 per 
cent, ever since. 

The coalowners are in no great hurry to comply with Mr. 
Pickard’s request to meet another deputation of himself and 
colleagues, to discuss a scheme of regulating wages, the first article 
of which is that miners shall be paid 10 per cent. more. The 
secretary of the coalowners—Mr. C. 
application that he would bring the matter before the Coalowners’ 
Committee, and he will—when the committee meet to discuss any- 
thing else. It is somewhat aggravating to have such a request 
made when they know the coalowners, though very anxious for an 
amicable method of settling wages’ disputes, have clearly decided 
that they will not grant 10 per cent. or any advance at present. 

Another mining enterprise—the Miners’ National Orphanage—is 
peri gs ed At a meeting held in the park here on Monday 
night Mr. Emerson Bainbridge, the managing director of the 
Nunnery Colliery Company, presided. He said that the total 
number of miners employed in the country was about half a million, 
the exact number for 1882 being 495,477. If only one half of these 
agreed each to have 6d. per quarter, or 2s. per year, taken from his 
wages, a sum of £25,000 per annum would be obtained. If they 
got this amount for three years, one half of the sum could be spent 
in building two or three orphanages, and the other half invested in 
funds and partly in the maintenance of those orphanages. The 
total number of deaths in 1882 from accidents was 960, and for 2s. 
fo head from haif the miners of the country they could provide 

or'all those rendered orphans by those disasters which from time 

to time took place. He counselled Mr. Pickard to turn his atten- 

age to this point rather than to agitations for impossible advances 
wages. 


THE NORTH OF ENGLAND. 

. (From our own Correspondent.) 

THE Cleveland pig iron trade has changed but little during the 
oe week. Prices are well maintained, and are scarcely likely to 

lower, as the threatened blowing out of blast furnaces has been 
commenced in earnest. It is estimated that the reduction of out- 
Mia will be 30,000 tons per month. At the market held at 

dlesbrough on [Tuesday makers were asking 37s. per ton for 

No. 3g.m.b. for prompt delivery, but would not sell very far ahead 
at any price. Merchants, who, however, had but small quantities 
to dispose of, were accepting 36s. 9d. per ton. Forge iron could 
not be had for less than 35s. from producers ; but merchants were 
selling small parcels at 34s. 9d. per ton. 
- Warrants are rarely asked for. The price generally quoted is 
te, 94-5 but there are holders who would probably accept 3d. per 

Messrs. Connal and Co.’s stock of Clevéland pig iron at Middles- 
brough amounted on Monday to 61,285 tons, being a reduction of 
58 tons for the week, . 
» Shipments of pig. iron from the Tees to the 25th were 54,477 


E. Rhodes—replied to their | ?°) 


tons, being about 11,000 tons more than in February, 1883, and 
2000 tons more than in January, 1884, other things being equal. 

It is several years since the manufactured iron trade was in such 
a depressed condition as at present. Several works are idle for 
want of orders, and prices are ruinously low. Ship plates are 
offered at £5 5s. per ton; shipbuilding angles at £4 15s., and com- 
mon bars, £5 2s. 6d., free on trucks at works, cash 10th less 24 per 
cent. 

The directors of Messrs. Boleckow, Vaughan, and Co., Limited, 
recommend that a dividend of 5 per cent. be paid for the year 
ending December 31st last, £40,000 will also be written off capital 
account and £8000 carried forward. 

The strike amongst the Cumberland ironworkers at Maryport, 
Workington, and other places, is now at an end, the men having 
consented to return to work at a reduction of 10 per cent. in wages. 
The strike lasted about seven weeks. 

The Cleveland blast furnace men have to accept their 
employers’ terms, and consequently there will be no strike: The 
sliding scale was signed by the employers and delegates from 
eighteen works on Monday last. It will be in force for another 
pra months, except in so far that the employers will not take 
off the 1} per cent. to which that would a ly entitle them until 
after the expiration of the current quarter. Attwo or three works 
outside the Association the difficulty is still unsettled. 

The iron shipbuilders of Stockton, Middlesbrough, and the 
Hartlepools arranged with their men last week for a reduction of 
10 per cent. on all platers’ and caulkers’ wages, and 74 per cent. on 
those of rivetters. The platers’ helpers, however, refuse to submit 
to a proportionate reduction on their wages, and all work is 

topped in q The helpers are willing to accept a 5 avd 
cent. reduction, which would leave them about 25s. per week; but 
the platers, who are their immediate employers, demand 10 per 
cent., without guaranteeing to find them full employment. 

Messrs. Palmer’s Shipbuilding and Iron Company, Limited, has 

aid off a great number of men at the Howdon and Jarrow yards. 
The rolling mills are only working half time, and fifty “puddlers 
were paid off on Saturday last. 

Messrs. Sadler and Co., Limited, are pushing forward their new 
chemical works buildings at Middlesbrough, and will soon be ready 

commence operati The additions to the old works cover an 
area of orm eight acres, and upwards of 800 more workmen will be 
uired, 
he defendants in the cause ‘‘ Marley v. Jackson and others,” 
have applied to have tion of judgment stayed, as they demand 
a new trial. The case will come on again in the course of a few 
days, and meantime the application is granted. . 

A meeting of the shareholders of Sadler and Co., Limited, was 
held on Tuesday at Middlesbrough. The directors announced that 
they desired power to amalgamate their works with those of 
Messrs. Forbes and Abbott, of Old Ford; of Forbes, Abbott, and 
Co., of East Greenwich; and of the Sussex Chemical Company, 
of East Greenwich and Shoreham. They desired to increase the 
total capital to half-a-million, and to change the present name to 
Sadler, Forbes, Abbott, and Co., Limited. The power sought for was 
unanimously given. This isheld tobean attempt to make the manu- 
facture of Turkey red and: other dyes from tar products into a 
gigantic monopoly. It is said that the new yeaa | ill possess 
contracts entitling it to obtain, at a low price too, almost all the 
tar and other suitable materials for dye-making produced in the 
whole country. If, however, any competitor should arise notwith- 


standing, and get hold of an undiscovered supply, he would | acre of coal 


probably be able to make a. big fortune, either by competing with 
or selling his venture to the new Sadler monopoly. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been depressed since last rt, and the 
rices have shown a tendency to decline still further, warrants 
ving been down to 42s. per ton. The controversy as to the 
quality of the pig iron sent into store still goes on, and until a 
thorough understanding is arrived at on the subject the market 
will continue to be affected by it. At the close of last week the 
committee of the Scotch Pig Iron Trade Association issued a 
manifesto on the question, in which they declared that the iron 
sent into store was of good quality. They have since made the 
further official intimation that of the only three brands of 
which any part went into store during 1883 the aggregate pro- 
duction was in that year 169,000 tons. Of this quantity 131,000 
tons were consumed locally or shipped, and only 31,000 
tons stored, the balance of 7000 tons having accumulated 
in the hands of the makers. The committee add that the iron 
stored is identical with that delivered for consumption, and the 
whole of the above 131,000 tons has been received by consumers or 
sent abroad as g.m.b. This is a very important statement, and it 
must be admitted that it disposes of much of the opposition that 
has been raised. It only requires a declaration as to the precise 
quality of the iron sent into store to set the matter at rest. The 
past week’s shipments were rather heavier than those of the pre- 
ceding week, and there is a fair enquiry from abroad, but the 
demand for home consumption is at the moment comparatively 


r. 
Business was done in the warrant market on Friday at 42s. 34d. 
to 42s. 5d. cash. On Monday forenoon the market was flat at 
42s, 4d. to 42s. 14d. cash, 42s. being quoted in the afternoon. The 
transactions on Tuesday were at 42s. to 42s. 14d. cash. Business 
was done on Wednesday at 42s. 14d. to 42s. 54d. cash, and 42s, 4d. 
to 42s. 74d. one month. The market was dull to-day, the quota- 
tions being 42s. 4d. to 42s. 34d. cash, and 42s. 54d. one month. 
The values of makers’ iron are quiet, as follow :—Gartsherrie, 
f.o.b., at Glasgow, per ton, No. 1, 53s. 6d.; No. 3, 51s.; Coltness, 
57s. 6d. and 51s.; Langloan, 54s. 6d. and 51s.; Summerlee, 52s. 6d. 
and 48s. 6d.; Calder, 54s. and 48s.; Carnbroe, 52s. 6d. and 
48s. Gd.; Clyde, 48s. and 45s. 6d.; Monkland, 44s. and 41s. 6d.; 
Quarter, 43s. 6d. and 41s.; Govan, at Broomielaw, 44s. and 
41s. 6d.; Shotts, at Leith, 53s. 6d. and 52s.; Carron, at Grange- 
mouth, 48s, 6d.— weley selected, 54s.—and 47s. 6d.; Kinneil, 
at Bo'ness, 46s. and 45s. 6d.; Glengarnock, at Ardrossan, 52s. 6d. 
= 46s, 6d.; Eglinton, 46s. 6d. and 46s.; Dalmellington, 49s. and 


Nearly every branch of the manufactured iron trade continu 
dull, and inquirers among hardware makers and merchants discern’ 
the fact that business has sunk into a backward condition. Amoi 
the shipments of iron manufactures from Glasgow in the past weeki 
were £32,550 worth. of = £2700 sewing machines, and 
£33,000 iron and steel goods. These shipments are considerably 
below the average in amount, and would of themselves be sufficien 
to indicate that the different branches of the manufacturing trad 
are not at present in a very satisfactory state. 

The coal trade in the West of Scotland is inactive just now; bu 
some merchants have been, nevertheless, securing fair order: 
within the past week or two. A number of contracts are in cours, 
of being fixed, and it is reported that for annual bargains th 
figures do not materially differ from those current at this time las} 
year. There have been some fair shipments from Glasgow in th 
course of the week for the Continent. Full time is not obtained af 
a number of the Lanarkshire collieries, At Troon 4757 tons of 
coals were shipped, and there have also been good cargoes 
despatched from some other ports. 3 : 

he Monkland Iron Company has begun to make pig iron with 
coke at the Calderbank works, and it is stated that by the prq- 
cess, which is patented, it effects a saving of from 2s. to 4s. p¢r 
ton on the iron produced. 

The men employed in many of the foundries in the neighboug- 
hood of Glasgow are now having their es reduced, in sonfe 


2s. per in ‘others more, and less. all 
e uctions of miners’ wages are proceeding over 
mining districts, some places—as at Maryhill, for exampl 


the men came out on strike, but they are now returning, and 
submitting to reductions varying from 10 to 25 per cent. 

The Bathgate Oil Company has made arrangements for sinking 
two mines for working the shale on the Seafield estate. The sha'e 
is said to be of excellent quality and ample extent. 3 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

CONSIDERABLE feeling was expressed at Swansea this week con- 
sequent on the rumour that the London and North-Western 
Railway Company was going to abandon its Mumbles Bill. For 
the interests of the port I hope that the rumour is unfounded. 
The foreshore belongs to the Duke of Beaufort, but though little 
has been done in the past in improvement of the Mumbles, such 
a movement as this, which would enhance the importance of 
Swansea as a port, would surely not be opposed by the lord of the 
manor. 

Good work is being done by the Rhymney Railway Company at the 
new line connecting Cyfarthfa with the Rhymney Western 
sections, and, judging from the progress made, this year will see 
its completion. arthfa has entered into arrangements with 
this line for the conveyance of its traffic, coal from No. 3 seam, 
Rhondda to Cyfarthfa, and steel rails and irou bars to Cardiff. 

The translation of Cyfarthfa from an old-fashioned bar and rail 
works, with not even the change to loftier furnaces, which was gene- 
rally adopted before the steel era, is now fast approaching com- 
pletion, and I confidently expect the blowing-in of some portion 
during March. The arrangements are upon a large and most com- 

lete scale, and there has been no faltering, even though the out- 
look is discouraging. 

A slightly better tone, it is true, prevails in the iron and steel 
trade, and the association of England, France, and Germany may 
be expected to do some good. Only one important firm, 1 hear, 
has refused to combine in this effort to bring about a higher and 
better standard of price for all rails above 301b. per yard. At the 
same time the low rate of Cleveland iron and the depreciation of 
Glasgow g.m.b. pig are not enco i The total quantity of 
manufactured iron sent away fro’ Newport last week was 
2600 tons; destination principally New York, Gothenburg, Smyrna, 
and Toulon. There are still some fair orders to be executed. 

The sister industry—coal—continues to flourish, and there is no 
abatement in enterprise at Cardiff. 

The Dumfries Dock, promoted by Messrs. Clark and Stand- 
field, is one of the last. The site is on the eastern side of the 
harbour, on the fairway of the channel, between the pier 
head and the Bute Docks. The slipway is on a pontoon, 
which is sunk by the introduction of water; the vessel is 
then hauled into position broadside on, which is only one side to 
the dry dock, and the water being pumped out, the vessel is then 
high and oT and open to the severest scrutiny. There are also 
mechanical shores for effectually gripping the wooden or iron ship. 

The steam coal trade is now so strongly established and -pro- 
gressive that Cardiff has taken the honourable position of excelli 
even Newcastle, and now stands at. the head .of the ports of the 
world. Mr. Cory—Alderman—states that it is his confident 
opinion that in the next three years there will be an increase of 
five million tons in the coal business of the port.. The coal trade 
of Cardiff ty ey time will have reached its maximum, for every 

nd in the Rhondda is taken, and the Swansea Bay, 
Caerphilly, and other lines will come into practical operation. While 
the state of things is thus so satisfactory in the steam coal districts 
I am sorry to state that in the house coal neighbourhoods a con- 
siderable degree of slackness prevails, and prices are vacillating. 
Coke and small coal are dull, but pitwood is in good demand, and 
market firm. Tin-plate remains about the same, prices ruling 
rather low. Orders, for instance, have been booked for as low as 
14s. 6d. —- coke and 14s. 9d. and 15s. are average prices. 

I am informed that Mr. H. Martin, formerly of Japan, succeeds 
Mr. Abraham as coal manager at Dowlais. Messrs. Mattos, a 
Cardiff firm, have purchased the Great Eastern, I hear, in order to 
use it as a coal hulk at Gibraltar. 

The annual meeting of the South Wales Colliery Company was 
satisfactory, and a dividend of 3 per cent. would have been made 
but for the resolution to build a number of cottages and form a 
fund for contingencies. 

Mr. C. D. Phillips, of Newport, has carried out some most 
successful experiments with his fire extinguisher. 

Things were not so brisk at this port as one could wish, and the 
new line, which was to give the place the advantage of Rhondda 
coal, is still incomplete. 

One of the Plymouth collieries is on stop this week. 

I saw the returns of a week’s good work at Clydach Vale last 
week—some days as much as 1400 tonsof coal. One singular fact 
is to be noted—that, on account of a funeral held one day, work 
was ended earlier, and the result was 400 tons less coal sent to bank; 
a rather costly matter for men and masters. 


NoMoRECATSOR FERRETS.—The examination system atthe United 
States Patent-office does not appear to deserve unmitigated praise. 
At all events Mr. D. L. Johnson, of Kalamazoo, has been per- 
mitted to get a patent for a ‘“‘process of exterminating under- 
ground animals,” which seems to us not to be quite new. Mr. 
Johnson’s claim is for ‘‘ the process of exterminating ground-burrow- 
ing animals, which consists in firmly plugging up the mouth of the 
branch holes to the burrow, excavating the earth at the main 
entrance for a suitable distance on a line with the burrow, inserting 
a torpedo with fuse into the burrow beyond the terminus of the 
excavation, carrying the fuse to the ‘ace of the earth, mating 
the excavation, an ek down the replaced earth, an 
in igniting the fuse, all substantially as set forth. Nomodel.” We 
shouldimagine that Mr. Johnsonand the Patent-officeexaminers have 
lived all their lives in cities and never dealt with a —— nest, We 
can answer for it that wasps’ nests have been proceeded against pre- 
cisely as Mr. Johnson directs, and it would be a nice point to argue 
whether insects could be taken to cover the word animal in an 
argument on priority and prior user. We can, however, admit that 
the way to blow up a rat hole has never been recisel 


’ THE INVENTOR OF THE LocoMoTIvVE.—A beautiful memorial 
window has just been erected in Newburn Church to the memory. 
of the late William and Thomas Hedley, the one the inventor of 
the locomotive engine, who was born at Newburn, and the other 
his son, the practical founder of the Bishopric of Newcastle. The 
subjects chosen by the artist are ‘“‘ Noah and his three sons build- 
ing the ark,” illustrating the genius given by God to man, and the 
parable of the talents, tipifying the good use of the genius and 
wealth that man is blessed with. Above the first group is a scroll 
with the text, ‘‘ And thus did Noah according to all that God com- 
manded him,” and above the other, “‘Well done, thou good and 
faithful servant.” The work nm executed by Mr. W. H. 
Atkinson, of this city. At the base of the window is a large 
brass plate, engraved by Mr. A. Reid, of this city, bearing the fol- 
lowing inscription :—‘‘ The above window is dedicated by William 
Hedley, of Newton, in this county, to the glory of God, and in 
loving remembrance of his relatives interred in the scaine 
churchyard, amongst whom are his father, William Hedley, 

Newton and of Burnopside Hall, near Lanchester, Esquire; and 
his brother, Thomas Hedley, barrister-at-law, also of Newton, 
Esquire. By the inventive genius of the former, the locomotive 
engine was first brought into successful operation, A.D. 1812 and 
1813, at Wylam; and chiefly through the munificent bequest of the 
latter the Bishopric of Newcastle-on-Tyne was created in 1882.” 


At the bottom of the plate is the representation of a railway 
engine, and underneath are the words, ‘* Drawing of the first loco- 
motive invented by William Hedley, originally placed in Kensing- 
ton Museum.”—Northern Evening Express. 
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*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent ions, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is to, instead of 
— the proper number of the Specification. The 

take has been made by looking at Tre ENGINEER 
aan and giving the numbers there found, which only 
refer to the pages, ee to those pages and 
finding the numbers of the Specisication. 


Applications for Letters Patent. 
have been “communicated,” the 
and address of the communicating party are 
printed in italics. 


19th February, 1884. 


8539. Mecnanicat Horses, 8. Pollard, 
3540. Mecuanicat Horse Toys, 8. Pollard, Notting- 


3541. Hanarxe Coats, H. C. Macdonald, Southsea. 

3542. Preventinc Corrosion, J. Clark, Glasgow. 

3543. Pruyvtiyc Woven Fasrics, R. Ritchie and J. 
Grant, Renton, 

3544. Compounp Steam Enorne, W. K. Swaddle, Gates- 
head-on- 

3545. Dums- BELLS, J. Southall, Worcester. 

3546. Apparatus, J. Deeley, 


Birming! 

3547. BREECH-LOADING Frre-arms, W. J. Matthews, 
near Birmingham. 

ArmosPHERIC Etecrricity, E. A. 

jams, near Lymington. 

3549. Fastesinc Saprxes, &c., W. P. Thomp- 
son.—{C. E. Duryea, St. Louis, U.S.) 

3550. Cueckine Apparatus, J. N. Deiner, Austria. 

ELEcTRIC A. A. Campbell-Swinton, 


-Tyne. 
Prope.iers, G. T. Dickinson, Newcastle-upon- 


3553. DirFusixc Gases through Liquips, &c., H. 
McGillivray, Clayton. 

3554. Tor Horses, T. Wigan. 

3555. Parine LINsEED, &c. Liv 

Carpine Exorxes, T. Whi itworth, chester. 

Enorxss, 8. Robinson, West Bromwich. 

3558. Extractine Nicket from Orgs, J. Clark, Glasgow. 

3559. Fioat Vatves, A. Waters, Croydon. 

3560. TRaNsMITTinc ELECTRIC F. Bosshardt. 
Messrs. Hermitte and Payroulou, France.) 

3561. Spray Dirrusers, H. Gumtow, Berlin. 

3562. Surps’ Bertus, C. J. Fox, Birkenhead. 

3563. Brakes for Tram-cars, F. R. tag) Liverpool. 

3564. SoaP-SLABBING Macurxe, W. War- 
rington. 

3565. a Singleton, Over Darwen. 

3566. Ho Gas Burners, T. Singleton, Over 


mrmmnc Motive Power, B. 
Dodd, Bearpark, 

3570. Dywamo-ELectric Macurves, J. H. Greenhill, 

3571. Dywamo-ELEcTRIC Macutves, J. H. Greenhill, 
Belfast. 


8572. Rarmway for Aspsorsinc Socks in 
Coxuisions, R. Hill and J. 

3573. ABSORBING SHocKs in RaILway VEHICLES during 
Cou.ision, R. Hill and J. Darling, G Ww. 

3574. Fosisuinc Hexacon Nuts, J. Ley Ather- 
stone, and W. Leyland, Bolton. 

3575. Strrrvups, J 5. 

3576. OurwaRpD Fors of SxHps, 

77. Satve or Orvrment, H. Killick, London. 

3578. Fitters, F. B. Hill, London. 

3579. Castine Piates for Seconpary Batrerigs, H. J. 
Haddan.—(C. F. Brush, Cleveland, U.S.) 


3581. H. J. Haddan.— 


0.8. 

3582. Srrips, H. J. Haddan.—(J. #. Hummel, 
New York.) 

3583. FLEECE-DIVIDING AtracHMENT to CaRDING Ma- 
curves, H. J. Haddan.—{H. F. and L. A. Letalle, 
Beauvais, France.) 

3584. AnTI-FRicTION Bearrnes, H. J. Haddan.—(M. 
Sar, Bayonne.) 

3585. WaTER-HEATING Apparatus, G. Shrewsbury, 
London. 

3586. Puncninc and Riverrinc Macuine, W. F. 
Gilmer, Gosforth. 

3587. HorsesHoes, D. A. 


Lowthime, London. 
.3588. Jorsrnc Leap Pires without’ Souper, A. Ince, 


London. 
3589. MEasuREMENTs of the Human Bopy, J. 
Pratt, Maidstone. 

3590. Bopsrxs for Lace Macuines, &c., J. Jardine, 
Nottingham. 

3591. Comprxation Locks, B. J. B. Mills, London.— 
(J. Guyot, Lyons. 

3592. Fivrers, A. and R. London. 

3593. Purirication of Water, W. R. Lake.—(J. W. 
Hyatt, Newark, U.S.) 

3594. Or 


3596. 
3597. Motors, &c. 
RILLING, M. an ‘oore, Ni 
3599. Repucrnc Ores, A. J. Boult.—(G. and A. Ray- 
mond, Chicago, U.S.) 
3600. Packixc Frovr, &c., A. M. Clark.—{(J. and B. C. 
Frysinger, Rock Island. U.8.) 
3601. J. Mitchell, 
AMPING OLEs, J. 


Wicksteed, Leeds. 
t.—{P. B. G. Jacomy, 


8604. Krrcneners, A. Hohlhofer and P. 
on. 
3605. FARE-REGISTERING Apparatus, W.R. Lake.—(M. 
Hoefler, Madrid.) 
3606. Locks of DovuBLE-BarRREL Guns, J. H. Apted, 
Lower N: 


orwood. 

3607. Hansom Cans, A. C. Argies, Lond 

3608. Apparatus for ConTAINING &c., G. A. 
Weston and H. R. Prockter, Croydon. 

3609. Frrrmsc Rooms Occurtep by Poor Fami.ies, A. 
W. Blyth, London, and R. Greene, Wi 

3610. Propucinc ORNAMENTAL DesicNs, F. Bauder, 
London. 

3611. Currmse Tosacco Leaves, A. M. Clark.—(0. 
Hammerstein, New York, U.S.) 


20th February, 1884, 


8612. Macutxes, T. Coltman, Leicester. 

3613. Cneckrnc Apparatus, A. Horne, Walton, and J. 
Mancor, Kirkdale. 

3614. APPLIANCES USED by Compositors for Setrinc uP 
7 G. Middleton, Ambleside. 

3615. Treatinc Corton SEED, &c:, O1Ls, R. Baynes and 
A. Bigland, Liverpool. 

Sream Encrves and Pumps, G. Weston, 

3617. Fastextxes for Boots, A. Watkins and C. 
Hatton, Hereford. 

9. Founn! DI Cc. jun, 
Park, Renfrew. van jun., 

3620. &c Plymouth. 


3621. DRIVING-GEAR TRICYCLES, 8. Collier, Bolton. 
3622. Pickpocket Proor Watcu Protector, é. Howitt, 
sors. W Copas, Egham. 

ICYCLES, 
3624. Fo_pine Steps, C. Tarling, Swansea. 


$625. PERAMBULATOR Heap Rests, J. W. Saunders, D. 
T. Davies, and J. A. Macdonald, 1 
3626. CLEANING fens INTESTINES, Husnik, 


Derby. 
Sweeprxe the Surraces of Lawns, J. Davis, 


3628. Pocket Knives, A. B. Ball, Sheffield. 
Gassino Frames, J, T. Fletcher and T. Quinn, 


3630. Ree INTERMEDIATE and SLUBBING FRaMEs, F’. 
Rosskothen, Accri 
3631, THROSTLE and RING SPINNING Frames, G. Tatter- 
Gee Cross, Chester. 
ComPrEssING GREEN Crops, &c., T. Potter, Alres- 


3633. Suarpener, &c., A. F. Durward, Bir- 


mingham. 
3634. Broocues, &c., A. E. Parkes, Birmingham. 
$635. Drivine VeELocirepes, W. jun., Becken- 


my VALVE Gear, A. E. Marston, Enderley. 
Hoistine Apparatus, T. Sudron, H 

FasTentnc &c., J. Hicks, London. 

$639. Gatvanic Ceits, 8. H. Emmens, O. March, and 
the United Patents Corporation, Limited, London. 

3640. Revrer Decorations for WaALLs, E. Surr, London. 

$641. Cranks for VeLocirepes, H. W. Godfrey, Staines. 

3642. Furnaces for Caucinina, &c., Cement, P. M. 
Justice.—(C. Dietzsch, Malstatt, Germany.) 

3643. GroomING BRUSHES, P. M. Justice.(4. Harvey, 
Ottarwa, Ontario.) 

$644. PREVENTING IncrUSTATION in STEAM Borers, M. 
A. F. Mennons.—(R. de Martino, Meta, Italy.) 

3645. WasHinc Woot, G. Meyer, Switzerland. 

3646. GENERATING Steam, J. C. Williams-Ellis, Blis- 


worth. 

Macurnes, 8. and A. H. Mitchell, Roch- 

3648. PranororteE SILENciNG Stop, A. Dimoline, South 
Clifton, Bristol. 

3649. Carrrinces, J. H. Dunn and J. R. Shearer, 
London. 

3650. Removinec SHorT in Seat, &c., Skivs, H 


esney, Dundee, N.B. 

3652. Frrinc orr Guns, C. Middles' 

3653. Cake for Fexpinc CaTTLe, "F.C. Matthews, Drif- 
field, and G. H. m, London. 

3654. Marntarninc Torprpors, &c., at a ConsTANT 
Betow tho Surrace of the Water, R. M. 
Ruck, Chatham, and E. Jones, W: " 

3655, PREVENTING Fiow of Water, H. T. Crewe, 
Lewisham. 

$656. TrEaTING Ligcrp, J. B. Alliott, London. 

3657. AnTIPHONE, J. M. Plessner, Stuttgart, Germany, 

3658. Sups, &c., E. H. Clark, Devon. 

3659. ABDOMINAL SupportER, J. Glendening, London. 

3660. Non-conpuctine Composition, J. Buser, France. 

3661. Raistnc Rats, C. D. Abel.—{F. Westmeyer, Ger- 


man 
F. Clayton, London. 
Necktie Supporters, H. H. Lake.—(B. B. Scully 
and J. F. "Vella, Lynn, U. US) 


3066, Execrric Loe, P. and A. T. H. 
3667. Curtinc Coat, T. Nicholson, Hexham, and J. 
Sunderland. 


2lst February, 1884. 


3668. Grvine InprvipvaL J. Stephen, Edinburgh. 
3669. Grvinc Frre ALarms by Etectric CURRENT, J. 


Stephen, 
3670. STEEL-PINNED Lacatne for Jute and other Carps, 
T. W. Harding, Leeds. 
3671. Giass TaBLets, 8. Pollard, 
3673. Sopa an RINE, C. 
Bi H. Collins, Birmingham. 
4 ROOCHES, . A. 
3675. Steam WasHING Macurxe, R. Foxcroft, Mytholm- 


royd. 
3676. Ovens, W. F. Mason, Manchester. 
3677. SELF-apsUSTING METAL Hex, J. Perry and J. 
Aldous, Colchester. 
3678. Scorch Bonnets, A. Goold, Hawick, and W. 
Wylie, Stewarton, N.B. 
3679. Stipe STEELS for Stays, A. Hartnell, Bristol. 
3680. ABATEMENT of Foo, T. W. Rossiter, Dublin. 
3681. DeracnaB_Le Drive Cuarns, J. Harrison, Thirsk. 
3682. Prope.iinc Boats, L. Bellefonds, London. 
3683. Frre and ALARM THER- 
MOMETER, C. enry, Kingstown, 
3684. Furnaces, J. E. Stafford and J. T. Pearson, 


ley. 
3685. CuTrmsc Cuampacne Wires, H. H. and G. H. 
Taylor, Sheffield. 
Liqueur out of Mitx, H. 


3687. BELTS or Bas, 8. Rowbottom, Glossop. 

W. E. Hurrell and D. Hammond, 

3689. Stup Eveets for Braces, &c., H. Dowler, Aston. 

3690. Vessets for Contarninc Liquips, H. Hatch, 
Oxford. 

3691. Open Frrepiaces, W. Rocke, Manchester. 

3692. TRAWLING Kemp, London. 

3693. GAS-BURNERS, - and Goodson, London. 

3694. Tapiets, J. and don. 

3695. APPARATUS to with &c., 
J. 


MS, . Hanson, Cimaberworth. 
3697. POLISHING Powper, J. Miles, Lond 
3698. RuBBER CovERINGs, A. Browne. (WV. D. Hutchin- 


son, Germany 
3699. SockING &e., T. 
3700. OpEeNtNG, &c., CaB ey Cc. 
8701. Barrets, F. Andrew, Burnt Ash. 
3702. Motive Power, R. D: Sanders, London. 
T. J. Taylor and W. 
pe: 
3704. Ano Lamps, H. J. Haddan.—{£. Boett- 


3705. Ne a Apparatus for Loom Beams, J. Imray. 
P. Paris, France.) 

3706. Lamps, B. London. 

3707. Gas-BuRNERs, D. W. Sugg, London. 

3708. Twixe and Roper, A. V. Newton.—(J. Good, U.S.) 

3709. Sarps’ Capstan, L. G. N pton. 

3710. Friction Joints, H. W. Fi Merton. 

3711. ORNAMENTING Wire Gauze, &c., J. C. Mewburn. 
—(¥. du Caurroy, Paris.) 

3712. Fumicatinc Puiants, W. 8S. Simpson and G. 


8 don. 
8713. PORTABLE Raitways, W. E. Gedge.—({A. Haar- 
mann, Osnabriick.) 
a Sounps, &c., J. K. D. Mackenzie, 
don. 
$715. Joustnc Rattway, &c., J. M. Burke, 
OUPLINGS, 
3717, Sirtinc Macuryes, J. T. Si ‘bourne. 
8718. Hotpers for Use in Carvine "Meat, , W. R. 
Lake.—(L. Chevalier and L. Graillot, Paris.) 
3719. AppLyInc MovaBLE HaNDLEs to Saucepans, &c., 


‘arr, don. 
3720, MARKING, &c., Games, J. Harper and T. McLean, 


mdon. 

3721. Reocisterinc Apparatus, F. H. F. Engel.—(W. 
F. Nedler, Hamburg.) 

Cuancine Sensitive Piates in PHoTocRaPHic 


MERAS, J. Sturrock, 
Actp, W. L. Fabrik 
3724. F. A. L. de Gruyter.—(G. Wintermantel, 


3725. G. 

8726. Preparine for 

$727. Carts, J. Gledhill, I London. 
3728. BRACES, F. Tew, London. 
729. Srorrens made Cork, &c., C. T. Kingzett, 


Muchalls, 


$730. Steam Borers, W. , Belfast. 

$731. Brace Wess, &c., J. Wrig) t, Loughborough. 
3782. HypR0-PNEUMATIC 8. Starnes, London. 
3733. SepaRaTiING Mrxep Gases, A. K. Huntington, 


London, 
22nd 1884. 

3734. Comps for Looms, &c., W. Carruthers, Heywood. 

3735. Dippinc Matcues, E. Fitch.(6. a. Millen, JH. 
Mantion, F. La Belle, and T. A. Cook, Ottawa, Quebec.) 

$736. TaKiING the VoLaTILE Propucts from Coa, 
A. Wigan, and J. B. Bennett, 

Frttrnes and Brxs for -DEALERS, Parnall, 

ito 
8739. Om Can, J. and H. Lucas, Bi 

3740 Giass Corrins, G. H. Hirst, Staincliffe, W. 
Pickles, Batley Carr, and C. Horsfield, Salama 
741. Door-Locks, J. Parker, — 

$742. TickET- -HOLDERS, J x 

743. CurLpREn’s CHarrs, W. 

3744, AccommopaTion LappeErs for McCallum, 
Lemington-on-Tyne. 

$745. Stream Drarnina, A. Achurch, Great Stukely. 

3746. Nut Crackers, T. White, ham, 

8747. Dappine Brusues, H. Priestman and J, Robert- 
w, Bradford. 

8748. Operatine Brusnes, H. Priestman and 
J. Robertshaw, ord. 

8749. Rorary Prixtinc Macuryes, G. A. Wilson, 
Liverpool. 

$750. THeRMomeEtRY, G. T. Beilby, Midcalder. 

8751. Currne Purnisis, A. McGuflie, G! Ww. 

8752. Loom Dosatss, J. and J. Ward, burn. 

8758. PoLisuina REED Wire, J. Noble and W. Jackson, 
Rochdale. 

$754. ATTACHING WaTER-CLOsET Basins to their Traps, 
H. Conolly, London. 

8755. WATER-WASTE PREVENTERS, H. Conolly, London. 

up VENETIAN Buiinps, W. Johnson, 


Sroprers for Borries, E. L. Tasker, 

on. 

$758. Gas Motor Enornss, 8. Griffin, Bath. 

$759. Scissors and SHears, C. Ibbotson, Sheffield. 

8760. WaTerPRoor I. Franken , Salford. 

8761. Strrcuinc Macnines, J. Watson, 

$762. Doxstes for Looms, R. Lowcock, Salford, and W. 
Skerratt, Lower ton. 

376%, C. and W. Allen, 
Chester. 

$764. Lock Nuts for Screw Botts, &c., G. Brown, 
Dukinfield. 

8765. of Or. Lamps, &c., E. C. Bellamy, Bir- 


™ 

of the Propucts of Compustion 
of Coat Gas, &c., H. H. 

8767. Steam EnGine VALVE APPARATUS, H. Tipping, 
Greenwich. 

$768. Service Vatves, W. Carr, London. 

~ Accrpents from CrncuLaR Saws, E. 

Pass.—(@. Peliny, 

3770. Exectric Coupe for DUGING ELECTRICITY, 
G. Przibram, Vienna. 

8771. Jer Paorometers, A. Thomas, West Cowes. 

of W. Sapte, jun., and J. Oakley, 


8773. Grass, Sxips, &c., W. Pitt, Bath, and J. H. 
B Di of Correr, E. A. Brydges. 
'REPARING DECOCTIONS 
—{W. Fischbach, Berlin. 
8775. Sarery Rartway 


S776. a F. Pichler, London. 
IRE Fences, *J. and T. Kennon, 


8778. Gas Motor Enorves, A. Davy, jun. 
3779. Horstinec and Sreerinc Gear, 


1 France, F. Taylor, 


Clark.—(J. 


3782. GaLvaNic BaTreries, T. Rowan » London. 
3783. Rouiers, W. T. Garnett, Bradford. 
8784. Buoyant Fasric, J. Sexton, 
Deck Seat for VESSELS, J. Sexton, London. 
3786. Renperinc Osyects L. M. 
Dulfus.—{J. Ponty, Brussels.) 
8787. Sewinc MacHINE AppLiANces, &c., H. 8. Paget, 
Borrses, J.J. H. Schult, burg. 
8788. CorKING Ham! 
3789. M11s, E. L. H. Bauermeister, 
3790. PrREseRVING Fiprovs MATERIALS, &e., 
Knemeyer, Germany. 
$791. Foop for Cattie, &c., W. Linden, London. 
3792. Lacatne for Coverinc Borxns, Ww. L. 
pson and J. C. W. Stanley, 
3798. Eyes for Hook-aNnD-EYE H. H. Lake. 
Peyrard, Paris.) 
$794. Furnaces for Bakers’ Ovens, G. Dilliway and 
E.N Burnham. 
$795. TeELPHERAGE, F, Jenkin, Edinburgh. 
and Locomorives for TELPHER F. 
en 
8797. ELECTRICAL ELT, J. E. Spratt, London. 
3798. Puriryine the Components of the Wasutnes of 
Woon, A. M. Clark.—(A. M. Hall, New York.) 
23rd February, 1884. 
3799. PeramBuLators, &c., T. Jefferies, 
Birmingham. 
3801. DestROYING WEEDs, C. Coventry. 
3802. Or, Laps, T. Taylor, Hanley. 
3803. PERFORATING Patrern Carps, W. P. Thompson. 
‘J. Togitin, France.) 
3804, Expansion Jornts, A. McD. B. Fg 
3805. Foresicut of Fire-arms, W. J. Tooley, 
sins &c., W. Pa: Birmingham. 
Cookine PoTaTOoESs, yne, 
3807. Biack Leap, F. Pidduck, = 
. ARTIFICIAL Srongs, F, Wirth.—(Z. Rosenthal, 
3809. Buttons, ermeyer, near Magde 
3810, CyctomerTers, C. V. Boys, London. 
8811. CatrLe Foon, J. A. Fawcett, Wakefield. 
Framework of Bags, J. Brown, Man- 


ester. 
3813. Fastentncs for Groves, &c., P. Ockenden, 
Walthamstow. 


8814. Drain Traps, W. H. Tylor, London. 

3815. Tip Wacons, P. Dietrich, Berlin. 

3816. Looms, G. H. Hodgson, 

3817. Paper Makers’ Cotton Dryino Fe ts, J. Cross- 


le 
Razor Ibbotson, Sheffield. 
3819. WATERING Cans, &c., J. Ludlow, Bir- 
3820. ING CaRTRI L. R. Bodmer, London. 


3821. Gas Enornz, T. H. J 

= Toots for Srrarsine Fence Wires, &e., J. Dick, 
iw. 

3823. Diviprne T. Stevens, Bristol. 

3824. PELLING NAVIGABLE VESSELS, P. M. Crause, 


te. 
a a Pens, J. Hodges and W. B. Warren, 


sa. Brake ATTacuMeENt, J. Dewrance, London. 
PACKED Cocks, J. Dewrance and G. H. 


London. 
< ag J. Brendon, jun., G. D. Brendon, and J. 


3829. ORTABLE SHEPHERD’s Hut, W. Allen, Newport. 

3830. Flower T. Woodcock, Birmingham. 

3831. Spapes, &c., R. Ww. Cowen, near Carlisle. 

3832. Frames for Suspenpep Lamps, C. Quitmann.— 
(T. Herrmann, Dreaden. 

3833. Low-PREssURE STEAM Moror, H. Da 


3834. Braxes, J. I P. A. Gamba 
3885. TELEPHONES, G. Nawrockl J. W. 
Miinch, Berlin.) 
3836. Oxipisinc and J. 
ETAL CYLINDERS HAVING |URFACES, 
Edwards,—(H. Crowan, Paris.) 


8838. Conkine Macuines, F. G. Riley, London, 
8839. Bricks, &c., G, 
Tees, kelton-in-Cleveland 
and R Davi ‘lin 
3840. M. M. Fuchs, ly 
3841. ALarM Cocks, F. Wirth.—(4, Winterhalder, 


nm, Germany.) 
3842. Maur Husks, F, Wirth.—(P. Ammann, 
Munich, Germany. 
$843. Preservino Beer, W. T. Read, London. 
8844, Macntne or Barrery Guns, H. Maxim, London, 
3845, CLEANING Suips’ Huis, A. M. Clark.—(J, 
Cooper, Portland, U.S.) 
$846. AlR-HEATING ApraRaTus, W. J. Mason and 
Swann, London. 
$847. Casinos for ELecrric Wires, A. M. Clark.—(R, 
Wylie, Napa, Cali roe, U.S.) 
3848. Exrractine Juice, &c. AM. 
Clark.—(T. B. Yale, 8.) 
3849, CoLLECTING, &c., from Ma. 
A.M. Clark. C. A. Delmage, U.8.) 
. _Hoistine and STEERING GEaR, A, M. Clark,—(/ 
“Maynard, Brooklyn, U.S.) 
25th February, 1884, 
$851. Tea-pots, &c., J. Hall, Sheffield. 
3852. CoMPAssEs, T. W. Bruce, Live: 
3853. Pivas, J. Dewrance, 
3854. Secure Lerrer-Box, F. J. Candy, po 
$855. Takino-orr Gas from Gas Rerorts, J, 
for Borries, H. Benson, 
NTERNAL PPERS Es, 
Nottingham. 
8857. Hanarne Lamps, W. 8. McLewee, New York, 
3858, Kerrie Sranp, C. Darrah, Manchester. 
3859. Swimmrno Guoves, Williamson Pollokshields, 
3860, FuRNiTURE Castors, E, Wright, Han worth, 
PortaBLe Evevators, F. and A. G. Lyster, 
verpoo! 
$862. Lapies’ Sappue, E. C. L. Close, Clitheroe. 
3863. Buckies, F, J. Candy, Cambridge. 
3864. Puncuine, &c., Macuine, J. Binns, Rawdon 
3865. Pnotroryre Biocks, T. James, Liverpool, 
3866. Heap Rests, J. W. Saunders, D. T. vies, and 
J. A. Macdonald, 
$867, Bearinos for icyciEs, &c., J. D. Smith, 


8870. Puriryine Coat Gas, J. F. Belfield, Exeter. 

8871. Trousers Presser, J. Walsh, London. 

3872. SELF-THREADING NEEDLE, H. 'G. James, Bristol. 

3873. Concrete Mixine J. Powell, 

3874. TRAWL Heaps, J. P. Hall, Sheffield. 

$875. PReveNTING Expiosions in SteaM Borvers, G. 
Brockelbank, Anerley. 

8876. UmBRELLas, J. K: 

3877. Apparatus, E. Capitaine.—(Dr. Moel- 
ler, Kupferhammer, Germany. 
78. WATER-CLOsETS, J. Smeaton, London. 

3879. Specrac.es, N. Korshunoff, Paris. 

8880, Ancuors, J. H. Barry, London. 

3881. REGISTERING Apparatvs, J. H. Barry, London. 

3882. Starcu, E. Capitaine.—(Drumm & 

3883. CARRIAGE Door Sprino Lock, E. T Murphy, 

E H. Li London, 

ARBON Evecrropes, H. 

3885. Execrric Arc Lamps, W. London, 

3886, Gas Puririer, F. A. Walker, Milton. 

$887. Pranororte Actions, A. Squire, London. 

and SHor Maker's SHAVE, R. Dawkins, 

and Maker's Toor, R. Dawkins, 

mdon. 
and Reneatine Fcorxaces, J. W. Ellis, 


t 
8891. Srretcuisc Warp in Weavino, G. A. M. Malle- 


val, ce. 

3892, Rat, W. Smeaton, jun., London. 

3893. Gas Motor Enaixes, H. P. Holt, Openshaw. 

3804. PuppLine Furnaces, H. H. Lake.—({K. Kuepper, 
Duisburg, Germany.) 

3895. Canpies, W. H. Beck. —(L. 
Cordier-Pinel, Paris.) 

3896. Button FASTENERS, H. J. Haddan. —(D. F. 
Baxter, Rochester, 
3897, Piovan, . J. Haddan.—(A. Chardin, 

France. 
Sprinnine Jute, &c., A. Carrie, J. Weekison, and 


e, jee. 
3899, Foon for ANIMA R. Griffiths, Aston. 
3900. Stockrnes, J. H. , Leicester. 
3901. Execrric Arc Lamps, Thornton and 0. 
Romanze, London. 
3902, Raiuway H. Lake.{(C. U.8.) 
3903, Surps’ ANCHORS, H. Gales, London 
3904, OIL-LAMP SUSPENSIONS, A. M 
3905. Buttons, E. F. Lulham, London. 
3906. Fitters, G. Ha , Dorset. 
3907. the of Drivinc Bexts, J. Moxon, 
Sheffield. 


3908, Asu-Pan, J. Leedham, Sheffield. 
ay F. Wirth.—{J. Detleyer 


mes, Germany. 
Mega &e., G. ‘Rockiiffe, Sunderland. 


ABSTRAOTS OF SPEOIFIOATIONS. 


2543. Ixcanpescert Evecrric Lamps ror ARTISTIC 
B. Keeling and J. Mucklow, Lon- 

A semi- ¢ er, same tin 
eee surmounted by a small 
incandescent Pp. 

2609. Necxtirs H. 8. Stiffe, London.— 
25th May, 1883.—( Provisional protection not allowed.) 


2d, 
This consists in contining with a collar a necktie, 
which when the collar is secured to the shirt can tie 
in a bow or knot. 


fit over such stem, and having springs projecting 
inwards to engage the notches in stem. 


83067. Tricycies, W. Jackson, London.—20th June, 
1888. 6d. 


This relates to the construction of the frame and 

also . Two 

wheels employed, and their are erably 

ith of the 
when necessary. 

3084. TREATMENT OF THE PRopUCTs oF CoMBUSTION 
or Destructive oF CoAL, &c., For 
THE PuRPOsE OF UTILISING THE AMMONIA CONTAINED 
(void) A, Darby, Denbigh.—21st June, 1883.— 

The P biect is to condense the ammonia in furnace 
and coke oven gases by introducing a mixture of sul- 

—— anhydride gas and gaseous oxides of nitrogen, 

d also steam into a fiue } a 


ae, The su le is converted into 
sulphuric ~ eo or acid, which combines with the 
ammonia and water, and densing on the coke 
trickles to the bottom. 


$108. GrinpINc APPARATUS HAVING TRAVERSING 
Grinvers, J. & Dronafield, Oldham.—22nd June, 


This relates to the apparatus for grinding card cylin- 


sists in the use of two or more grinding rollers on one 
- oe which engages with the acrew to traverse the 


Arr APPARATUS FOR y AND H. 
t, London.—22nd June, 1883.—(Void.) 2d. 


= 
/ 
8868. Hees of Boots, T. Consterdine, Worksop. 
$869. Lamps, W. 8. McLewee, New York, U.S. 
3004. UMBRELLA FRAMES, J. D. A. 
Teste pere fils et Pichat, Lyons, France.) 
Junction. 
Q. Maynard, tlyn, 
3780. UNINFLAMMABLE Paper L. M. Dulfus.— 
(J. Ponty, Brussels.) 
8781. Coat Receprac.es, J. Peddie, Brixton. 
3580. EXTRACTING CASTINGS m Movuips, H. J. 
F. | 
3595. Automatic WinpeR for Sewrxc Macatnegs, A. J. 
2072. Fastenincs ror SHirts anp CoLiar Srups, 
&c., H. Owen, Birmingham.—15th June, 1883. 6d. 
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jointed platforms, means being pro- | one place is depicted on its own what is the right | 3266. Arrararus Emp.oyep 1x Sprnnina, Dovsiine, | released the other cup is raised, and a similar action 

vided to heany or lower latter by expanding or con- | time for all the other places for wl the apparatus AND ‘Fwistina Fisrous Supstances, J. H. Clapham, | produces the after flush. 

tracting the levers. isd , on their resp dials. T. R. Whitehead, and T. W. piarepesse , Bradford, 


GENERATING AND STORING CERTAIN GASES AS A 
8122, ror Stream, &c., C, Pollak, London. 
—23rd June, 1883.—{ Not proceeded with.) 2a. 
Water is used to absorb certain gases, which, when 
the water is heated, are again liberated and can be 
used to produce motive pros or pressure, Special 
apparatus is described to free the gases by heat and to 
cool the liquid which has given up its gas, and then 
re-absorbed the gas after it has y re its work, 


3124. Borrne Macuines anp Borris 
Sroprers, C. A. Day, London.—28rd June, 1883.— 
(A from L. Lloyd and CC. Joly, 
Philadelphia.) ‘6d. 

The improvement in the filling machin 
forming the plunger so that the cork or “lg capry the 
bottle can be.applied while the lower end of the 
plunger is is above the mouth of the filling tube. The 
stopper is gras by the end of the plunger which 
forces it through the filling tube. The stopper can be 
detached from the bottle, ans yet when opening the 
latter remains secured to its neck. 

3126. APPLICATION OF cds OR APPARATUS FOR 
MAKING AND BREAKING CONTACT BETWEEN ELECc- 
ro-MoTORS, &c., Sir D. Solomons, Bart., Tunbridge 
Wells,—23rd June, 1883. 6d, 

This relates to a governor for completing the So wr 
to an accumulator when the generator has reached 
predetermined speed. 6 governor may also be poe 

loyed “to vary the resistance in a current,” either 
kr purposes or for motors having varying 


wers’ Sarety Lamps, J. Wetter, New Wands- 
—28rd June, 1883. rs communication trom 
H. Germany.) 

To prevent explosion of light hydrocarbons when 
used in safety lamps, the whole oil paeroe is filled 
with absorbent material, and into it extends a wick- 
tube of wire gauze, its height being adjustable. = 
igniting mechanism operated by an external ae 
piece is arranged to explode acharge carried by a band 
Which i is automatically fed to a position over the wick. 
A lock for preventing the lamp being improperly 
opened can only be actuated by approacning a strong 
magnet to the case so as to move a lever, and thereby 
allow a pawl to be disengaged by means of a key from 
a ratchet wheel secured to the case, after which the 
cap closing such case can be unscrewed. 

3161. Firnerroor Vautts, anp Sares, AND 
COMBINATION OF RS THEREWITH, &., W. 
Corliss, Providence, U.S.—26th June, 1883. 6d. 

The door is formed with plates which, when the 
door is shut, are moved so as to extend across the 


such plates being the 
double toggles. 
TiLes, SLABS, AND PLATES FOR Wises, 
EARTHS, &c., 7. H. Rees, London. 
‘une, 1 


This relates to slabs of 4 om to which designs are 
transferred from paper, and then varnished. A back- 
ing of slate, glass, wood, or paint is then Saas and 
covered with a cement, thus completing the tile, slab, 
panel, or plate. 

3170. ApPLiaNces ror StarTING Tramway Cars, &c., 
J. Gemmell 26th Tune, 
1883.—{ Not wit 

The first pull of the horses is caused through the 
draw bar to actuate a lever which acts on the wheel 
axle to turn the wheels and so give motion to the car. 

3171. CovrLines ror AUTOMATICALLY COUPLING AND 
Uncourtine Raitway Stock, &c., J. 7. 
Roe, London.— 26th June, 1883, 6d. 

‘The automatic working of the coupling consists in 
of the shackle of each half coupling into the 
nding jaw or hook of the other half 


3256. TRIcycLEs, C. Mather, 
June, 1883,—( Not ‘proceeded. with.) 2 
to of driving r for 
of o req power 
or velocity between the es, and the driving wheel, 
and thus e gaining either power or speed as may be 
found ad 
3260. TRIcYCLES AND OTHER VELOCIPEDES, W. 7. 
Birmingham.—2nd July, 1888. Not pro- 
Consists of ithe construction and of bans 
parts connected with the main driving 
pelling mechanism, whereby_ordinary too’ ed whesls 
motion genera‘ rom the pedals ving w 
are dispensed with. 
3265. Apparatus ror WINDING 
SLIVERS FoR ComBING MacHIN. 
J. .—2nd July, 1883.. Bere 
wit 
Relates to apparatus for winding the wool upon a 


cylindrical core, so as'to form the same into a ball or 


bobbin ready for feeding the combing machine. 


32'70. Bassinetre on Bopies, M. R. 
and R. F. Cook, London.—2nd July, 1883.—{ Not pro- 
ceeded with.) 4d. 

Relates to the general construction of the bodies. 


32°71. TeLerHonic Apparatus, A. J. Boult, London. 
—2nd July, 1883.—(A communication 
Steele, Washington, D.C., U.S.A.) 6d. 

The vibrating plate , placed at an angle with the axis 
of the electro-magnet, is secured at one point on its 
periphery only, and rests on two or more fixed 
supports. In a microphone the penis are given the 
form of paddle wheels, or that of a propeller, and are 
constructed so as to rotate easily when the air waves 
impinge on them. 


3272. Gas Moror G. J. Kirchenpauer and 
L. H. Philippi, Hamburg.—2nd July, 1883. 6d. 
tk... Repay or cylinders are joined with their back 
to a receiver containing compressed air or other 
which, on the opening of the valves at the 
fase, of the upstroke, enters the cylinder 
through a canal containing apparatus to mix the air 
with gaseous or liquid hydrocarbon, whereby it is 
rendered e: and the Piston until the 
admission valve is closed, when the charge is exploded 
and completes the stroke. The momentum of the fly- 
wheel effects the down stroke, during which air is 
drawn into the fore part of the cylinder, and is com- 
pressed at the next upstroke, for use behind the piston 
Mt the next upstroke. 
32°73. Corsets, &., J. H. Johnson, 
July, 1883.—(A communication Jrom 
Paris.) 6d. 
This consists in enclosing ribs in a casing of fabric, 
which is then sewn to the corset. 


32'74. CLasps on FasTeners ror Corsets, &., H. M. 
Dyson, London.—2nd July, 1883.—(Not proceeded 
with.) 2d. 

The opening in one busk to receive the rivet secured 
to the other consists of two holes of different diameter 
connected by a slot of a width just sufficient to allow 

e enough to allow e free passage of the ead 
of the = and the other prevents the same passing 
through it. 


32765. ELECTRICAL Raltways anp Tramways, W. A. 


ductor is alongside the it is 


by the force of the railway wagons in motion 
owe each other. The jaws or hooks are formed so 
as to facilitate the entry of either shackle. 

3174. Saws, J. H. Johnson, London.—26th June, 1883, 

4 communication from F. A. Froemé-Becker, 
Paris.)—(Not proceeded with.) 2d. 

Consists in combining saws with means for planing 
or smoothing the surface of the wood. 

3180. MaNnuractTuRE oF W. Birks, Nottingham. 
—26th June, 1883. 

The object is to ~ Pi an imitation ‘“‘ pusher” lace. 
3183. ORNAMENTATION OF PoTTERY OR EARTHENWARE, 

J. oe Hanley.—27th June, 1883.—( Not pro- 
ceeded with.) 2d. 

Relates to treating the moulded articles with felspar, 
and firing them, and to applying gold or bronze or 
other ornamentation. 

TELEPHONIC TRANsMITTERS, C. Pollak, Lon- 

don, —27th June, 1883.—{ Not proceeded with.) 2d, 

The platinum and carbon points of the “ Black 
system” are fixed in such a manner that they can 
only press on, and not rub against each other. 

3187. Macuine ror Manuracturino Canpies, W. 
Beck, London.—27th June, 1883.—(A communication 
Jrom La Société Anonyme des Bougues et 
— Systeme Royau, Paris.) 6d. 

tes partly to the construction of the box, the 
moulds, and the means of cooling. 

3192. Vatves anp VaLve Gear For Motive 
Enornes, A. F. and R. F, Craig, and R. Motion, 
Paisley.—27th June, 1883. —(Not proceeded with.) 2d. 

Relates to imp in the ar of 
admission nd exhaust valves of motive power engines, 
and in the construction of valve gear for operating the 
admission or expansion valves of such engines, to cut 
off the steam or motive fluid at any part of the stroke. 
8203. Faciuiratine THE LoaDING OF OCEAN-GOING 

— G. Taylor, Penarth.—2ith June, 1888. 


Relates partly to machinery or apparatus consisting 
of portable staiths travelling on an elevated staging, 
having railways laid on it on a twisting and lowerin; 
apparatus for transferring the wagons to and from said 
staging, whereby one hoist is able to serve for more 
than one staith. 

3215. Warpinc Macuines, W. Marshall and J. Holt, 
Kavensthorpe.—28th June, 1883, — (Not proceeded 
with.) 2d. 

The object is to keep each length of thread at the 
same tension, and prevent the formation of “ slack” 
when the machine stops. 

3219. Distrisution or Currents, H. 
Newton, London.—28th June, 1883.—(A communica- 
tion from J. Warsaw, Poland.)—{Not 


The object is to charge a network of distribution 

high potential currents, and — these 

into “‘ currents of low ure thro the expansion 

of the electricity.” The inventor ex, the system 
by aid of mathematical formule. 


Lempriere, Balsall Heath.—29th June, 
Relates to the arrangement of a spring fastening. 
3258. Macnines ror WASHING, WRINGING, AND 

Manouino Fasrics, J. Kenyon, J. Barnes, R. 
W. Kenyon, Accrington.—30th June, 1883. 
principally to the construction of the 
wor! 


$231. Invicators For SHOWING THE CORRFSPONDING 
Time or Day at VARIOUS PRINCIPAL oo 8. 
Goodacre, Liverpool.—20th June, 1883. 

The inventor claims the indicators for ane what 
is the correspond: time of os various cipal 
pines, a series of together, 

having a hand or hands worked from a common 
pot or centres of motion by means of one or two 
knobs, keys, handles, or their equivalent, so as to 
travel with each other, but set at 
different angles so as to show, when the right time for 


the und ani 

contact maker being caused to press upwards a; harmed it. 

32°76. Crocks, A. M. Clark, London.—2nd July, 1883. 
> communication from V. B. Versepuy, Paris.) 


This relates to a clock in which the gong, or both 
the gong and striking barrels, are wound up by one 
and the same arbor situated at the centre of the dial, 
and about which | the hour and minute hands revolve 
without being affected by the this arbor in 
winding up. 

3277. Evecrrica, Rattways anp Tramways, W. A. 

Traill, Portrush, Antrim.—2nd July, 1883. 6d. 

The conductors are carried on internal bridge Lara 
in a tubular case by having an rey projecting 
longitudinal flanged mouth, which reaches to the sur- 
face of the ground. The contact makes one of the 
elliptic spring form, and are protected by sheathing. 
32°78. Evecrric Conpuctor For TELEGRAPHIC, TELE- 

PHONIC, OR SIMILAR Purposes, H. H. Lake, 
—8rd July, 1883.—(A communication from T. H. 
Dunham, Boston, Maas., U.S.) 6d. 

The wires are placed between two laps of raw cotton, 
the fibres of which are cemented together by tar, the 
mee being compressed around the wires by suitable 
rollers, 


$32'79. Macuinery aND APPARATUS FOR COATING 
AND FrnisHinc Tix, TERNE, OR OTHER METALLIC 
gee &c., C. Stuart, Fenny Stratford.—3rd July, 
1883. 


The claims, First, the fitting a metal bath 
with the switches for the apt aie automatically 
controlling the travel of the tes; Secondly, the 


employment of asbestos p! Rome and rollers in the 
manufacture of tin, terne, and other metal plates ; 
Thirdly, the combination, in a metal bath, of the 
switches, planishers, finishers, and indicator. 


S390. Gas Enaines, W. Foulis, Glasgow.—3rd July, 
8d. 


1883. 
Relates, First, to an apparatus for mixing in 
measured quan tities the air and gas which are burned 
in the cylinders of such engines; Secondly, to the 
burner or igniter. Several other Smgvovessente of 
details are described. 


$281. Movtps ror Propuctnac Iron anp STEEL 
J. MeLaren, Stenhousemuir.—3rd July, 


Consists for hollow in the sand of the 
jp so as to to circulate through 
mo 


3282. Transportinc Boxes or Fish FRoM FisHinc 
VESSELS TO VESSELS BY WHICH THE SAME ARE TO BE 
Carriep TO Harpour, &c., J. Scott, Granton, N.B. 
—8rd July, 1882. 6d. 

Boxes loaded with fish will float, and this fact is 
utilised to enable such boxes to be taken from one 
vessel to another without the vessels having to 
a) vee near to each other. The boxes are attached 

tervals to a rope ~ thrown into the sea, when 
the rope is seized and attached toa derrick on the 
vessel to transport ae boxes to harbour, and then 
drawn on board. 

3288. Sarery Vatves, 4. Turnbull, Glasgow.—8rd 
July, 1888. 5d. 
Consists in connection with a safety valve directly 
loaded by a helical steel of the application pom 
use of an elastic protector between the bottom of the 
opring and the or horizontal ition, 
ugh which the spindle passes down to the valve. 

$8284. Construction or VesseLts EMPLOYED FOR 
Dyrinc, Miniinc, Scovrinc, WasHING, AND 
Brewine Purposes, J. Woodcock, Huddersfield, and 
J. Coulter, Batley.—3rd July, 1883. 6d. 

Relates to the construction of vessels 
inner surfaces p of ks. 
$3285. Sroprerine Borties, Jars, A. Kempson, 

Wells.—8rd July, 1883. 6d. 
— per consists essentially of a coarse screw (or 
its equi ent) for fitting into a coi 


July, 1883. 
This to in con- 
caps with bottom surfaces and 
Over the bottom — of. each 
cap an on the top of the p 
ich is kept in working y the en 
of a tube which is aes ater the cap, The 
passes from the cap to the Pa eye or twirl of the 
wire ring, and over edge of the flange to the bobbin 
or spool, 

3287. Borter or DicesterR ror Errective CHEMICAL 
OR OTHER OPERATIONS, G. Knowles, London.—8rd 
July, 1883. 

The boiler or is constructed with an inner 
and an outer vessel, having water or other liquid 
in the space between them, the upper part of the 
outer vessel forming a steam dome with which the 
inner vessel freely communicates, and the inner vessel 
ovided with means for heating the contents 


OTHER Fastentnos, H. 4. Lyman, 
1888. —{A communication from 
A. Nettleton, Bridgeport, U.S.) 6d. 
Relates to the employment of a snap plate so as to 
a aaa rom opening by the flexure of the 


. CAPS FOR AXLE-BOXES, &c., E. pugiale Liver- 
‘pool.—8rd July, 1883.—(Not 2d. 
This consists in fitting caps 0: pir &e., with 
a nipple valve, p! plug, or equivalent device, 
which lubricating oil can be supplied without remov- 
ing the cap. 
3291. Manuracrure or Arsenic or Sopa, F. C. 
Blythe, Accrington.—3rd July, 1883. 2d. 
This ists in d i salt with 


arsenic acid by means of heat. — 


3292. Dancer Major D. Porter, 
Boston, U.S.—3rd July, 1883.—{Complete.) 6d. 
This relates to apparatus for producing audible 
—_ by currents of steam or on fluid through a 
whistle or fog siren, and it consists in the use of a 
steam engine and suitable meen for regulating 
the position of a valve, whereby the passage of the 
fluid, and consequently the sound produced and nod 
duration, are regulated as , 80 as to p 
code of signals. 
3298. Se.r-actinc Pyevmatic Inpicator For RalL- 
way TRAINS, APPLICABLE TO ADVERTISING, &c., F. 
G. G. Lines and J. Kendall, London.—8rd July, 1888. 
—(Not proceeded with.) 2d. 
The object is to afford means whereby 


3312. Consravorion oF J. White 


and J. Asbury, Coventry, and F. G. Francis, 
stone.—4th July, 1888. 
Relates, , to means for retaining back 
wheels velocipedes in contest with ‘the 
ground, ensuring their proper as 
a rim heels ; Secondly, to the construction of the 


3313. Countina anp REGISTERING APPARATUS FOR 
Titus, J. Imray, London.—4th 18 1883.—(4 com- 
munication from H. Pottin, Paris.) 8d. 

Relates to improvements in th 
and arrangements of the parts 
amounts paid. 

3814. Manuracrure oF Waps ror CarTripces, C. 
Berlin.—4th July, 1883.—({Not proceeded 
wit, 2 

. The inventor dispenses with the loose discs of card 
usually employed, and covers both sides of the felt 
wad with saturated paper or other gas-tight materials 
3315. Fire Grates, Kircnen Races, &., W. Wete, 

Crewe.—4th July, 1888.—(Not proceeded with. ) 

Consists in an arrangement of fire-place with a 
bottom capable of being and lowered 
an enclosed space or cles shaft below, and in other 
apparatus connected therewith. 

3316. Macuives ror TURNING AND SHAPING THE 

or Boxts, Srups, &&., W. R. Lake, London. 
—4th July, 1883.—(A communication from G. W. 
Bruce, New York.) 

The object is to provide devices os liances for 

ae bolts or other articles, hi 
ends are being turned, “aad delivering 
pan and for applying and withdrawing the cutting 
pool APPARATUS FOR THE SEPARATION OF IMPURITIES 
FROM CLAY, UMBER, &e., A. 
Chinnock, St. Austell, Cornwall. —4th July, 1883. 6d. 
Relates to th of rollers, over which an 
uze passes, and also to the 

arrangement for a supply of water. 

3318. Horse Gratus anp Rotter Banps, J. C. Odell, 
Coventry.—4th July, 1883. 6d. 

Relates to the employment of elastic web. 

3319. Apparatus ror Savina Lire at Sea, J. H. 
Johnson, London.—4th July, 1883.—(A communica- 

| Ab 4 and F. X. Nyer, Paris.)— 

(Not proceeded with. 

t 


) 2d. 
apparatus consists of a float or buo; 
an air 
or chambers combined with a belt or girdle. 


may be kept informed as to rt tke next “station, 1 the 
name being indicated inside the carriage, and attached 
to the indicators, advertisements may be displayed. 
3295. Packrsc aND PRESERVATION oF Fats, W. 
—8rd July, 1883.—{Not pro- 


Relates to A pulping, and packing of 


fats. 
Wixpow Fasrentnos, EF. M. Loe, London.—3rd 
a 1883.—(A communication from W. C. Loe, 
aris, 

Relates to the construction of window fastenings, 
so arranged as to draw aches of and hold securely 
without shake the two of a window, and to 
prevent the fast to be itened by a blade in- 
serted from without through the d of the 
sashes. 


8207. &c., D. Abel, 
July, 1883.—(A communication 
Urban und Sohne, Veenna.) 6d. 

Rélates to forging the spikes, &c., by aiding the 
blanks to the successive action of a le and 
lateral dies operating thereon in coubinstion's with a 
hollow die and man 


3298. Sicnatiinc Devices ror Barometers, H. 0. 
Christensen, Isle of Wight.—3rd July, 1883,—(Not 
proceeded with.) 2d. 

As applied for nautical purposes a mercurial baro- 
meter is hung in gimbals, the tube being enclosed in 
a case with an opening near the top, through which is 
seen the usual scale and the top of the mercury 
column. Lower down the case is another scale, 
and an index can be adjusted to any position 
thereon. When the merc an electric circuit is 
completed by the rise of the mercury in the return 
portion of the tube, and a bell is sounded. 

8300. AppaRATUS AND MACHINERY FoR USE IN THE 
MANUFACTURE OF SPRINGS, W. 2. London.— 
3rd July, 1883. — communication from C. Mace, 
Philadelphia.) 8d. 

This relates to a machine provided with cam wheels 
in combination with feed rollers and other devices, 
whereby sheets or strips of steel are brought each into 
a continuous coil, being softened by passing through a 
heating chamber’ preparatory to the coiling operation, 
and afterwards the machine and 
heating and c gz d to 
proper heat for them. 

8801. Furnace Doors anv Fronts, W. Douglass, 
Blaydon-on-Tyne.—3rd July, 1883. 6d. 

Relates, First, to an improved mode of manufacture 
of the doors and fronts of furnaces; and, Secondly, to 
certain mechanical appliances for closing the doors or 
setting them open to any required exten 
3304. Macuinery ror Spinninc DovsBLING 

J. Farran, Manchester.—4th 
uly, 1883. 
Pa relates to and consists in combination and 
of for spinning and doubling, 
= y ——— for spinning yarn or thread in the 
form on to the “bare” spindle, though also 
for and winding the yarn or thread 
to bobbins or spools. 


3806. THropo.ites, A. L. EF. H. Holmes, Bengal.—4th 
July, 1883.—(Not proceeded with.) 2d. 

The object is to render the graduation of the instru- 
ment independent of its circumference. 

8808. Avromatic Switch For Execrric LicuTine, 
C. F. Pollak, London,.—4th July, 1883.—( Not pro- 

relate switch f itomatically bringing 
tes to a s' lor automa’ 

— into circuit as the © preceding on: 

arnt. 

83809. Apraratus FOR PREVENTING WASTE OF WATER 
CLosets, URINALS, A, Tylor, Lon- 
don.—4th July, 1888.—(Void.) 2d. 

Relates to the construction and arrangement of 
syphon cisterns. 


$310. Macurvery ror CuTTING BY MEANS OF CIRCULAR 


A. W. McMurdo, Carlisle.—4th July, 1883. 
Relates to the combination of an oscilla‘ fume, 
a longitud and driving 
mitting ile and ban 


$311. Fiusnine D. G. Cameron, Lambeth. 
—4th July, 1883. 6d. 

Two upper chambers are vided in a tank and 
supplied with water by a ball valve. Each chamber 
communicates with a lower one by a Pipe whose ted 
end is sealed by water in the lower chamber, whils 
ped A r end rises some distance up within the Upper 

r. An inverted big its 
san fits over, and when in its lowest position ad 
the pipe in each upper chamber. The two cups are 
connected to a lever fulcrummed between them, and 
one arm of which is connected to a pull, so + when 


fe’ 
‘or its age in the mouth of the bottle, 
tnd ine screw for ving @ screw cap or cover 
provided with an elastic washer. 


d the cup that is raised causes ~~ Sep water in the 


corresponding tank to flow by a syphon action up in- 
side the ap nd down the the tube 4 
thus producing 


to lower chamber, 
pull is 


the flush, while ths 


is‘! and 


The a) 
of cork or other equivalent material con’ 
3320. Manuracture of ANTI-FOULING Paints. on 
ComPosiTI0 A. M. Clark, London.—4th 
1883.—(4 communication frome. . Dubois, Marseities.) 


2d. 
Consists in the combined employment of the sulpho- 
cyanides of copper, and the arseniates of mercury in 
any kind of paint or composition for marine purposes. 
3821. Promorine AND IMPROVING THE FERMENTATION 
or Wine, Beer, &c., F. Wirth, Frantfort.—4th 
July, 1883. communication A. Reiblen, 
Stuttgart.) 4d. 
Relates to the employment of vegetable fibres as 
ferments. 


3322. Rorary Reonems, G. W. von Nawrocki, Berlin. 


The engine is mounted on a bed-plate, and cunsists 
mainly of a steam cylinder in which the piston is 
keyed excentrically on to the revolving horizontal 
shaft. The piston is provided with a port entering it 
from one a and which in the interior opens into a 
steam passage passing to the circular circumference. 
3323. Macuixe ror Curtine Corks, J. Hix, London. 

—4th July, 1883.—{ Not proceeeed -) 2d. 
relates to the construction and arrangement of 
the cutting knives and to the means of sharpening the 
same. 


3324. SicNaLLINc APPARATUS FOR USE ON Raliways, 


t proceeded wii 
pal object is to construct the traction 
aux ploughing engines, and steam road rollers in 
such a manner that no water can enter the cylinder or 


cylinders when d ding steep i 
3827. Toy Pistot ror PLayinc 4 GAME AT NUMERICAL 
Hazarp, Hender: London 


eral construction of a toy 1, 
which when Seed’ ange a bell and displays a 
figure or number. 

83328. Frames ror PRESERVING THE EDGES oF Boots, 
&c., A. C. Henderson, London.—ith July, 
communication from H. T. Brunet and J. C. 

Paris.) 6d. 

Relates to the construction of a metallic frame. 

3329. Apparatus ror Borne Hoes 1x 
CoaL anp LienitE, G. FE. Vaughan, London.—ith 
July, 1883.—(4 communication from J. Werndl, 
Steyr.) 8d. 

Consists partly of: a hollow column with a movable 
bracket arranged thereon. 

38332. PortaBLe or Corts or 
&c., G. H. Needham, London —5th July, 1883. 6d. 

Relates to the construction of cots, &c., so that they 
may be folded up without taking them to to pieces. 
$833. Exrecrric Arc Lamps, A. L. Lineff.—ith July, 

1883.—( Not eded with.) 2d. 

work. The armature of an electro-magnet in the 
lamp circuit one of wheels, on 
the circuit, an rack and upper 
carbon. The last or escape aha of the train is con- 
trolled by the brake armature of a high resistance 
shunt magnet. 

3884. Rock Perroratinc Macuines, M. Macdermott 
and W. Glover, London.—5th July, 1883. 6d. 

to means of rotating the drill and 


FOR THE COLLECTION AND CoNDEN- 
SATION OF VAPOURS EVOLVED IN THE MANUFACTURE 
oF InDIA-RUBBER Goons, &c., C. A. Burghardt, 
— 5th July, 1883. 6d. 

Relates to of ti or 
shells united together by means of ‘pasate, each 
composed of two, three, or more sheets of wire gauze 
larger than the said sections or shells, so that when 
the eondenser is in action the said partitions extend 
into the surrounding water. 


H. Holden, Manchester,—5th July, 


Relates to the arrangement of gas and air inlet ports 
and mixing chamber, , explosion cham- 
slide for of insuring a greater certain’ 
firing, and 4 iting a combustible mixture of gas and 
air in the cylinders at the right moment. 

883'7. MANUFACTURE AND ConsTRUCTION oF HoRsE- 
&e., T. H. Heard, Shefield.—5th July, 1883. 


Relates partly to rolling a bar of iron with a rib or 
projection to form the heel or toe, and also to the 
means of forming the shoe. 

8389. Avromatic Frep ror ROLLERS AND PURIFIERS, 
&., J. Shackleton, Blackburn.—5th July, 1883.— 

tted adjusted by a 


thumbserew, en and regulated by bya stud or lever 


nereo!, 
André, Higa, and L. Loewe ond Berlin.) 6d. 
Contact is made by an elliptic spring furnished with 
a shoe or wearing piece, on its convex side, adapted to é 
R. Chidtey, London.—5th July, 1883. 6d. 
An arm on the engine in passing over the apparatus 
strikes a lever which causes a bell or gong to be 
sounded. 
3325. Traction Enoines, ENGINEs, AND 
Sream Roap Rouuers, R. H. Abbott, Dewsbury.— 
| 
3305. Foc Horns, &c., F. G. Fleury and T. J. Noakes, 
London.—4th July, 1883.—( Not proceeded with.) 2d. 
Relates to fog horns and similar instruments con- 
| 
3 
actuate 
/ 
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S338. Aprararvs ror Puriryrnc Water, A. Gold- 
July, 1883.—{Not proceeded 
with. 

— to an apparatus for heating the water by 

8 

3340. ExecrricaL AccuMULATORS OR SECONDARY 
Barreries, &c., Lake, London.—5th July, 
1883.—(4 communication from C. Dion, Montreal, 
Canada.)}—{ Not proceeded with.) 4d. 

The acting ingredient is chloride of sodium, which is 
used in connection with am ted zinc plates. The 
electrolytic fluid is protochloride of iron. 

3341. Manvuracture or METAL Casks oR DRUMS FOR 
O1ts, &c., 4. Dunn and A. Liddell, London.—5dth 
July, 1883. 4d. 

Relates to the particular formation of the head and 
end, or one of them only, recessed and flanged, within 
which the ends or edges of the barrel are secured. 
3342. Exrractine FERRO-CYANIDES FROM SUBSTANCES 

ConTAINING saME, Dr. H. Kunheim, Berlin, and 
H. Zimmerman, Werseling.—5th July, 1883. 4d. 

The inventors claim, First, the extraction of ferro- 
cyanide of calcium and ammonia by boiling and 
moutralicing the lyes ti ferro- 
cyanide of calcium which result from the treatment 

the mass containing ferro-cyanide with caustic 
lime or with milk of lime; Secondly, the an of 
ferro-cyanide of calcium and ipi 
tion in ferro-cyanide of calcium lyes “f means of 
chloride of potassium. 

3343. Manvracture or ARTIFICIAL FERTILISERS, 7. 
W. B. Mumford, London.—ith July, 1883. 4d. 
Relates to the production of a superphosphate con- 
taining a high percentage of soluble phosphoric acid. 
3345. Boots anp Suoes, J. B. Rogers, Leicester.—5th 

July, 1883.—{ Not proceeded with.) 2d. 

The is to defects caused by the 
seams e and becoming un- 
stitched. 


3346. Hotpers ror Kyire Biapes, Fives, Toora 
Picks, &c., J. H. Johnson, London.—5th July, 
1883.—(A communication from J. Reckendorfer, New 
Fork.) 6d. 

Consists of a handle, a slotted and notched tubular 
receiver fixed to the said handle, a slotted guide tube 
free to turn in the said receiver, and a follower free to 
slide therein or thereon, which follower is in some 
cases solid and really the tang of a knife, toothpick, 
or file, or the like, and scaetimes tubular, so as to re- 
ceive a lead or the like, and the said follower is pro- 
vided with a tooth or detent —— thereto and pro- 
jecting from the follower through the slots both in 
the palde tube and the receiver. 

3347. DirrerenTiaL VaLvE GEAR FOR PUMPING 
Enomes, &c., H. Lawrence and R. M. Ogle, Durham. 
—5th July, 1883. 6d. 

Relates to the combination of three or more 
bevelled toothed wheels geared together and revolving 
freely upon the cross-shaft and rocker lever. 

3348. Looms ror Weavine, R. L. te and J. 
Hill, Keighley.—6th July, 1883. 8d. 

The inventors employ a double set of toothed 
wheels and levers at each end of the loom, when 
operating the shuttle-boxes at each end of the loom 
independently or at one end only when working the 
said shuttle-boxes connected, one lever being mounted 
upon a stationary stud or fulcrum, whilst the other one, 
which is the proper shuttle-box lever, is mounted 
— a stud or fulcrum fixed upon the first-mentioned 
ever. 

3349. Macurxery ror Curtixc Pare, T. G. and J. 
Dawson, Otley.-—6th July, 1883. 

This relates to a clamping caiionte whereby any 
thickness of paper or other material is held whilst 
being cut, and a considerable amount of the power 
exerted for clamping and raising the knife bar is 
partly utllised for the cutting of the paper. 

3353. Reets ror Sips’ Hawsers, H. Cheesman, 
a July, 1883.—{ Not proceeded with.) 


Retstes to improvements in a the construction of reels 
for stowing or holding so as tod 
with the usual crank handi 


3354. Apparatus FoR PREVENTING 
Waste or Gas ry Gas Burners ror &c., 
NV. Stevenson, London.—6th July, 1883.—{ Not pro- 
ceeded with.) 2d. 

Consists in attaching to the supply tap a lever, in 
such a way that when the pot or vessel is put on the 
burner, it turns on the gas supply, and keeps it so 
turned on as long as it remains in situ. 

3355. Arparatvus FoR AND MopE oF MANUFACTURING 
Mrrror, WINDOW, OR OTHER FORMS OF Glass, W. 
P. Thompson, Liverpool.—6th July, 1883.—{A com- 
Baron F. del Marmol, Bruzxelies.) 


Relates toan apparatus and process for poet eee 

tion direct of mirrors, window glass, a other 

articles of polished glass, by the aid of a new system 
of melting. 

3357. Macurves ror Fivutinc or Groovine 
DRICAL SurFaces, W. Robertson, Johnstone.—6th 
July, 1883. 

The fluting or grooving is effected by imparting a 
slow motion of rotation to the roller or other body being 
pera upon, while the cutting tool is cuoneuall longi- 

inally. 


sees. CorresE-pors, E. Boyes, London.—6th July, 1883. 


Reites to the construction of a coffee-pot in which 
the liquid is boiled in one vessel by steam generated 
in and conducted thereinto from another vessel. 
3365. Curtine Out anp oF STAYS AND 

Corsets, A. Whitehorn, Bristol.—tth July, 1883. 
6d. 


The stays and corsets are cut in a series or number 
of lateral pieces or belts in such a manner as to encircle 
or run round the figure, and joined together by lateral 
seams, which also encircle the figure in the same way 
as the pieces or belts. 


3367. Lire Betts, &c., M. Bauer, Paris.—6th July, 
1883.—(A com munication A. Harivel, Lisieux, 
France.) Not proceeded with.) 2d. 

The belt is made of india-rubber cloth and can be 
infigted. 

3368. Seraratinc or ScrEENING GRAIN AND OTHER 
Seeps, C. Cadle, Dublin.—6th July, 1883.—(Partly 
a communication from J. T. La Du, Rochester, U.8&. 
—{Not proceeded with.) 2d. 

Relates to a peculiar construction and arrangement 
of double separator or screen. 

3371. CHILLED Routers, &c., 7. Miller, Edin- 
burgh.—6th July, 1883. 6d. 

The inventor claims, First, the method of casting 
chilled iron rollers in moulds of a 
number of cylindrical chills, each equal in Sonat toa 
single cylinder, the chills being separated by narrow 
cylindrical moulds of sand or other non-condu 
material; Secondly, also in combination with s 
method of casting chilled iron rollers, the use a 
parallel or chambered central cores. 

3372. SecMENT AND StaR TEMPLES AND THEIR FIXINGS, 
F. Oddy, Bradford —ith July, 1883. 6d. 

Consists partly in the construction of a segment 
temple barrel combining parallel segments and rings 
and tapering segments and rings, in combination with 
the placing of the rings in the tapering part of the 
temple barrel at reducing angles Loy wo the centre of 
the cloth. Other impr 
3374. Tre Wacons anp Tip ey A. G. Margetson 

nsists, Firs effec e tipping of the wagon 
or cart by means of a aed pping and in so 
arranging this screw that it ad justs itself to the curve 
in which the wagon body moves as it is tipped; 

Secondly, in hinging the tailboard at the bottom and 

connecting thereto a lever, which extends along the 


side of =: m, and terminates in a handle within 

reach of th ver, so that he can by means of the 

lever, ‘and pong the front of the wagon, unfasten 

the tailboard, and draw it close up under the bottom 

of the wagon. 

33°77. Consrruction or Rartway SLEEPERS, TANKS, 
&c., J. Imray, London.—ith July, com- 
munication from J. Monier, Paris.) 6d. 

Consists in constructing railway sleepers, tanks, 
and other vessels, bridges, floors, drains, and other 
structures by wiring together longitudinal and trans- 
verse rods or wires, so as to form a skeleton, which is 
filled in and covered with cement. 
33°78. Feep Apparatus For STEAM Borers, J. Imray, 

London.—ith July, 1883 —{A communication 
pemrt de Dion, G. T. Bouton, and C. Trepardoux, 
Paris. 

Relates to the use of a feeding vessel arranged ver- 

against the steam boiler, with which it com- 

municates at water-line bya cock so arranged with 
passages as in one position to establish the communi- 
cation between the feeding vessel and the boiler, and 
in another position to estal the communica‘ 
between the feeding vessel and a supply cistern at a 
higher level. 
$3381. Lire-rart, G. F. Redfern, London.— 
7th July, 1883.—({A A. Hayes, 
New York.)—(Not proceeded with.) 

Consists in the use of two or more - or buo; 
constructed preferably with air chambers; in the 
use of devices to connect the same ther ; in the 
combination with the same of a metallic float, pro- 
vided with devices suitable for the storage and distri- 
bution of oil. 

3394. Woop Workinc orn Moutprnc Macurnery, 4. 
A. Cook, Eastbourne.—9th July, 1883. 6d. 

The object is to enable inside py: mouldings to 
be cut as well as outside curved and straight work. 
On a table a carrier is fixed, and in adjustable bearings 
therein works a spindle carrying ~ cutters, Under 
the table in adjustable eo > vertical spindle 
which can be raised through a hole in the table when 
required. 
$3396. Door Sprixas, D. and S. Timings, Birmingham, 

—9th July, 1883. 6d. 

The object is to enable the tension of barrel springs 
to be regulated as desired, and it consists in mounting 
the spindle in the barrel so that it can be turned to 
tighten or loosen the spring, and then fixed in 
position. 

. Processes FOR DEFECATING OR CLARIFYING 
SaccHARINE Liquors, &c., H. H. Lake, London.— 
9th Julv, 1883.—{A communication from H. A 
Hughes, “Rew Jersey, U.S.}{Complete.) 4d. 

This consists in providing a mixture of sulphurous 
acid gas and cream of lime for treating saccharine 
liquors, and subsequently treating such liquors with 
an aqueous solution of aci 
3402. Steam Borters on Generators, 4. H. B. 

Sharpe, ~ July, 1883.-(Not proceeded 


This consists in arranging in steam boilers a hori- 
zontal, cylindrical, conical, or elliptical water tube 
containing fire tubes. 

3405. Tricycies, &c., J. M. M. Viney, Birming- 
ham.—1l0th July, 1883.—{ Not proceeded with.) 2d. 

The treadles are fixed to aged bottom of pendulum 
rods, and on discs on these rods spring catches or 
pawls are placed and engage toothed wheels. 

3407. Grispixc Giass TumBLERs, Beer Muss, &c., 
W. R. Lake, London.—l0th July, 1883.(4 commu- 
nication from 0. W. Minard, Johnsville, U.S. 6d. 

The object is to ensure a uniform pressure of all 
parts of the article upon the grinding disc, and it 
consists in the uce of a weight which rests inside and 
on the bottom of the article to be ground. 

3408. PortaBLe Ovens For Bakinc Brean, &c., J. 
H. Johnson, London.—10th July, 1883.—(A commu- 
L. Dathis, Paris.)}—(Not proceeded 
wit 


ment of defi 

buting heat equally over the articles to be baked. 

3410. Sprixcs FoR RalLway AND 
Tramway ENGINES AND CARRIAGES, G. Spencer, 
London.—10th July, 1883. 6d. 

This relates to the combination of metal rings with 
india-rubber to form springs, and consists in the use 
of cup or surrounding rings in conjunction with nozzle 
or inner rings, all parallel to one another, but arranged 
in different planes of the rubber spring. 

3413. ManuracrvuRE oF MATERIAL FoR ELECTRIC 
Insutation, W. V. Wilson, London.—llth July, 
1883, 4d. 


Consists of wood or vegetable tar consolidated by 
nitrocellulose and one of its solvents, such as methylic 
alcohol. 

3416. Ports anp Crossines For Tramways, &c., P. 
U. Askham, Sheffield.—1lth July, 1883.—(Not pro- 
ceeded with.) 2d. 

This consists, First, of a pawl fitted to the point so 
as to form a locking arrangement; and Secondly, in 
forming points with movable faces where they are 
most likely to wear. 

3418. Desks anp Bencues For &c., 7. 
July, 1883.—( Not proceeded 
wit 

A metal standard at each end forms supports for a 
desk and bench, the desk being swivelled to the 
standards, so that it may be turned back and form the 
back of the next bench. 

3419. Carpets, 7. Radford, Kidderminster.— 
11th July, 1883, 

This apy bination of parti-coloured 


warp printed or ‘ved in sections, and of dyed or self- 
coloured warp in the SS A the pile or other 


wearing or ornamental carpets and other 
fabrics. 
3421. ALLovs or M. Martino, Sheffield.— 
llth July, 1883. 
This relates to mean uction of alloys of tungsten 


in the use for 
this purpose o! made either by 
the fusion of phosphide of calcium or other earthy or 

kaline ——e with metallic eee. or by the 
fusion of red - — amorphous phosphorus with 


with copper, tin, 4 an zinc, and co! 


metallic the tungstic acid 
with am orus In presence of carbon- 
aceous matter. 


3422. CoLours ON Faprics AND APPARA- 
TUS CONNECTED THEREWITH, A. W. Kirk, Halifax. 
—llth July, 1883. 6d. 


The colours are fixed on fabrics and prevented from 
fading by taking them after they have dyed and 
washed into a drying chamber, where they are 
upon bya current of cold air while moved slowly 

kward and forward over ro 


3422. APPARATUS FOR Abuse ELECTRICITY FOR 
CURATIVE AND OTHER Purposes, J. N. Aronson, 


London.—11th July, 1883. 6d. 

Relates to a hair brush and battery, the circuit of 
which is completed by a small contact piece held in 
the hand. Other appliances are descri' 

3434. Means on APPLIANCE FoR ATTACHING LABELS 
To Enps oF or Drawinas, &c., H. N. May- 
_ and H. J. Cooke, Westminster.—12th July, 1883. 


cee band is attached to a disc by cords (prefer- 
Uastic), and when the band is sli 
the disc which forms the label will be held firmly 
ou the end thereof. 
3435. Bieacuinc OZOKERIT AND OTHER SOLID 
HYDROCARBONS AND RENDERING THEM AVAILABLE 
As SuBsTITUTEs For Wax, J. Imray, London.—12th 
— a communication from G. C. 0. Chemin, 
aris. 


consists in bleaching ozokerit by melting in hot ! stan 


distilling with sulphur, separating 


ressure or washii ents, casting 
addition of amylic alcohol, and finall; 
filtering wi 


me product and digesting and 


Apparatus ror Conveyino CasH, PAPERS, OR 
Goops BETWEEN THE COUNTERS AND DESKS OF A 
Srore or Orrice, H. J. Haddan, Kensington.—18th 
July, 1883.—(A communication from H. H. Hayden, 
New York.) 1s. 2d. 

This relates to a system in which cars or carriers 

travel between the different Fay of the store, and it 
ts in impr ts in the supports ae the 
carriers, in means for directing their and 
in the construction of the carriers. 
3553. Execrric Meters, G. Hammersley and C. H. 
Worsey, London.—19th July, 1883. 6d. 

Clockwork, mo’ at a uniform speed, has con- 
nected to ita pair of levers for working the — 
cating pawl of a counter. A pin, movable along slots 
in the two levers, so as to a) h the fulcrum of the 
one as it recedes from that of the other, is moved by 
the core of a ae ey lenoid excited by the 
current to be measured. e one lever being caused 
to reci te by the clockwork, causes the other 
lever to give to the counter at each stroke an =e 
of feed pro cr to the current passing thro 
the solenoi: 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


201,654. Rotter ror Grinpine MILLs, George Van 
Name, St. Lowis, Mo.—Filed April 26th, 1883. 
Claim.—A grinding roller for mills, the surface of 
which is com: of alternate series of thin steel 
blades and softer material, secured in the cylinder 


by dovetailed grooves in the surface of the cylinder, 
and keyed together by key blades lengthwise of the 
roller, substantially as and for the purpose described. 


291,720. Crank Pin Stipe or Direct-actinc 
Sream Pum Jno. P. Griscom, Pottsville, Pa.— 
Filed November 16th, 1883. 

Claim.—{1) A crosshead slide in which the body M 
and block N are combined with the follower P, and 
with bolts for confining the follower to the body and 
for adjusting the said block N, substantially as set 
forth. (2) The combination of the body M, the plates 
R RI, the taper keys T T!, with devices for the 
adjustment of the said keys substantially as specified. 


SSS hal 


(3) The combination of the body M of the slide and 
the plates R Rl, with the taper keys T T!, having 
heads ¢t, that of one key se the other, and 
with a stud bolt U, substanti 4) 
The combination of the body M of of = side, e 
adjustable taper keys adapted to grooves in the edges 
of the body, and the plates R R!, having lugs between 
which fit the said keys, substantially as set forth. 


291,775. Compouyp Mera Workinc MAcnINE, 
Nicholas J. Rice, Vernon, Crawford County, Pa.— 
Filed May 9th, 1883. 

Claim.—{1) The ‘combination, with the frame havin 
suitable fixed die or tool, of the excentric B, poh 
with a handle, the excentric C, pivotted on slidi 
bolt, the tool holder connected also to said bolt, an 
suitable connecting devices, whereby the holder and 


[291 775 | 


excentric C are drawn all substantially as 
described. (2) The ting with the frame 
pond suitable die or tool G, of the excentric B, 

g handle, excentric C pivotted with holder D on 
hiding bolt, the levers E and connecting bar F, all 
substantially as described. 


291,861. Smarr ror TRAVELLING CRANES, 
Chas. James Appleby, Southwark, — of Surrey, 

Claim. 

for a rotary or other shaft, a counbestnhenend rocker 

arm supporting said bearing, and a rod or bar con- 

nected to said rocker arm for actua’ the same, sub- 
stantially as and for the purposes set forth. (2) The 


combination of a pivotted bearing for a rotary or other 
shaft, a rocker arm supporting said bearing, a rod or 
bar connected to said rocker arm, and a moving or 
cam operating said rod, said 
prover A automatically depressed and elevated, sub- 

ly as and for the purposes set forth, 


291,973. Macnine, Charles 
Ball, Philadelphia, Pa,—Filed October 9th, 1883, 
Claim. 4) The combination, in a dynamo-electric 
machine, of two armatures, one of which is wound for 
quantity and the other for intensity may ay 
armature being in circuit with he the 
intensity armature not being in circuit wit’ such 
field, though designed and ad d to be energised 
inductivel thereby, uae as set forth. (2) 
The combination, with a dynamo-electric machine 
ng two armatures, one of which is wound for 
quantity and the other for intensity, the former bein, 
in circuit with the field and the latter not in pan | 
circuit, of two external circuits, which include, 
respectively incandescent J and are lights, tho 
former y armature and the 
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mu) 


a = 
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latter the intensity armature, substantially as set 
forth. (8) A dynamo-electric machine having two 
field poles and two armatures, each of which is located 
and adapted to be rotated in the field of force of only 
one of said poles, one of said armatures being wound 
for quantity and the other for intensity, the quantity 
armature being in circuit with the field an having 
connections for an external incandescent circuit, 
and the intensity armature not being in circuit with 
the field, but having connections for an external arc 
circuit, substantially as set forth. 


292,079. Dynamo-ELecrric Macuine, Jonas Wen- 
strom, Sweden.—Filed December 7th, 1882. 

Claim.—(1) In dynamo-electric machines, the field. 
magnets arran, on both sides of the armature, 
enveloping the two energising helices « w by iron 
housings, whereby all the excited magnetism may be 
collected and transmitted, the magnetic field online’ 
within the machine, and a firm connection obtained 
between the pole pieces and bearings. (2) The field- 
magnets of a dynamo-electric machine, composed of 
one or more annular energising helices w «, arranged 
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the machine, as described. (3) In dynamo-electric 
machines, an armature provided with grooves in the 
core of the armature, for receiving the electrical con- 
ductors, which grooves are arranged in such a manner 
that narrow slits are formed in the surface of the 
core, which slits are filled with diamagnetic material, 
substantially as herein shown and described, and for 
the purpose set forth. 
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OR THE ART OF MAKING CALCU- 
GRAPHS SIONS BY DRAWING LINES. 
By Proressor R. H. 
No. V. 
-trigonometry.—We will deal here only with 

We have to make calculations 
t ing plane figures bounded by straight lines. In 
doing so we must frequently plot off angles, The instru- 
ments called “ protractors” are nearly all of them very rou h 
devices at the best, and are far too untrustworthy for 
accurate work, The vernier protractor made by Stanley 
with a silvered divided circle and two opposite arms is a 
trustworthy and accurate instrument, but it is costly. The 
cardboard protractor of 12in, diameter made by the same 
maker is also useful, although not so good as the other. 
But as any angle can be set off very easily with ordinary 
instruments with any desired degree of accuracy, the use 
of protractors is best wholly avoided. The method is the 
following, and requires the use of a table of natural 
sines, such as one finds in Chambers’ or in most other 
mathematical tables. The table found in Molesworth 
is not sufficient for the plotting of angles taken in surveys, 
because it gives the sines for every degree only; whereas 
the angle is read in the field to minutes. First draw from 
the centre from which the angle is to be plotted a circle of, 
say, Sin. radius. On this circle the chord of the desired 
angle is evidently 5in. multiplied by double the sine of 
half the angle—that is, 10in. multiplied by the sine of half 
the angle. The angle can be halved mentally. This half 
angle is looked up in the table of natural sines; its sine is 
multiplied by 10, ze. the point removed one place, and 
this quantity in inches, taken in the dividers, is set off as 
the duut of the desired angle. For example, suppose 
the angle to be plotted is 94 deg. 48 min. We find 
10 sin. 47 deg. 24 min. =7°36, and set this off as the chord 
of 94deg. 48 min. ona circle of 5in, diameter. Now, from 
the table we find that 7°37=10 sin. 47 deg. 29 min., and 
2x 47 deg. 29min. =94deg. 58min. Again, 7°35=10 sin. 
47 deg. 19 min., and 2x47 deg. 19 min.=94 deg. 38 min. 
Now, it is possible with ordinary care to set the com- 

asses to ;}5in., but much greater accuracy than this 
is not easily possible. Thus we cannot pretend to set off 
very accurately as a chord anything between 7°35 and 7°36, 
or toewem 7°36 and 7°37. These, as we have seen, cor- 
respond on a circle of 5in. radius to angles differing by 
Odeg. 10 min. With this size of circle, then, we cannot 
retend to plot angles to any greater accuracy than 10 min. 
ith very small angles, indeed, the accuracy is increased 
to7 min., but with angles larger than the above—94 deg. 
—it is considerably reduced. Thus it is advisable never 
to plot off by this method angles greater than 90 deg. The 
supplement of the angle—for instance, 180 deg. —- 94 er j 
48 min. = 85 deg. 12 min.—should be plotted off instead. 
This is also the degree of accuracy obtainable with a 
circular protractor without vernier, with a divided circle 
of 10in. diameter. If a circle of 10in. radius is used, the 
sine of the half angle must be multiplied by 20, and an 
accuracy of 5 min. is obtainable. If 25in. is used as the 
radius, the sine of the half angle is multiplied by 50, or 
~ and an accuracy of 2 min. is obtainable in plotting. 
To make the construction on this large scale requires 
beam-com and, of course, to maintain this accuracy 
throughout the diagram it requires to be drawn to a 
correspondingly large scale. 

The “solution ” of any triangle or other plane rectilinear 
figure is accomplished graphically by plotting it off 
accurately to scale, and measuring the quantities desired. 
If it isa length that is to be found, it is measured in the 
ordinary way ; an angle is to be measured by a reversal of 
the above > pyc rocess ; and the measurement of 
areas we will immediately proceed to explain. But it 
should first be observed that in plotting off, all the angles 
required should be set off in the first place upon one and 
the same circle, and the directions so psvard then trans- 
ferred by the sliding set squares upon straight edges into 
the positions required in the drawing. That is, we are not 
to draw a new din. circle at each new point of the draw- 
ing where an angle is to be set off, because such a proceed- 
ing would involve the waste of time and labour, because 
it would cover the paper with unnecessary and confusing 
lines, and because at several of thes points it will usually 
be found that there is not room inside the limits of the 
paper to use a good sized circle—such as 5in. radius. The 
centre of the marking-off circle is conveniently chosen near 
the middle of the height of the paper and about lin. or so 
from the left-hand side. A vertical line being drawn 
through this and a semicircle drawn, it is clear that this 
semicircle will suffice for the marking off of all possible 
angles. Thus in Fig. 13 let it be required to mark off 

YC Fier from the line O A downwards the 

angle 140 aeg. Instead of doing 
this directly, we mark off upwards 
180 deg. — 140 deg. = 40 deg. from 
A to B, and thus get BO as the 
desired direction, which can now 
be transferred to any of the 
drawing. Again, let it be required 
to mark off 70 deg. downwards from 
O A, the angle AOV' being less 
than 70 deg. We first mark off 
70 deg. from V' to C', then take 
the chord A C! in the dividers and 
set it off from V to C. We thus 
obtain C O as the direction wanted. 
We now give two examples 
a of plotting off. In Fig. 14 is 

; shown the calculation of the 
height of a church spire from theodolite measurements. 
The theodolite is first placed ata station A. The height of 
its axis from the ground is measured 4°12ft. The angle of 
elevation to top of spire is measured 43 deg.25min. Another 
station B is chosen in line with A and top of spire. Dis 
tance A Bon ground is measured 120ft. Difference of level 
of ground at B and A is measured by reading with theodolite 
at A placed with telescope level on surveyor’s levelling staff 


held at B, 2°34ft. Theodolite is now placed at B, and height 
of its axis above ground measured 4'47ft. The angle of ele- 
vation to top of spire is measured 25 deg. 15 min. The con- 
struction is so simpleand so easily understood from the figure 
that no explanation is needed. The marking off circle is 
struck from O, the position of the theodolite axis at station B 


FIC.14 


with radius O H = 5in. The line a' is drawn parallel to 
Oa, the angle H Ow being made 43 deg. 25 min. From x 
the intersection of a' with Ob is measured X down to the 
oe line through station A. Thisis the height required. 
he distance Y from station A to centre of base of spire 
may also be directly measured from the diagram. The 
calculation of X by ordinary trigonometry involves the 
solution of the two following equations :— 
(120 + Y) tan. 25° 15’+ 4°47 —2°34= Y tan. 43° 25’ 
X = Y tan. 43° 25’ + 4°12. 
The solution of these equations gives X = 121°207 and Y = 
123°744, In Fig. 15 is shown the plotting of a piece of ground 


EXTERNAL ANGLES 
DEF=i23% EFG—2e1" 
FCA=237°, GAB=205" 

ABO=283, BOD —203 

coe 


= 308 
212 F 


m 


C.D FOUND =428 
AG » =319 


surveyed with the theodolite, and through which flows a 
river, preventing the direct measurement of the two sides 
CDand AG. All the other five sides are measured in 
the field, and the external angles between each contiguous 
pair of sides are also meas’ The sum of these external 
angles measured in semicircles is two more than the 
number of sides, so that, except as a check on the accuracy 
of the work, the measurement of one of these angles may 
be omitted. The sides C D and AG are measured on the 
plot and stated below the di In plotting off the 
angles at the left-hand of the diagram, always the dif- 
ference between the given angle and the nearest greater or 
less multiple of one right angles is made use of. After 
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plotting DEF G, from G is drawn Gd parallel to the direc- 
tion of A B and equal to the known length of B A, namely, 
230ft. Then bc is drawn el to the direction of and 
equal in length to BC. Then cC is drawn||G A, and DC 
in the known direction to meet cCinC. Finally CB is 
drawn ||cb to meet AG, and from the intersection B 
there is drawn B A||to the known direction to meet GA 
in A. To find CD and AG by ordinary trigonometry in- 
volves a considerable amount of tedious preliminary trigo- 
nometrical calculation, and the solution of two not very 
easily formed equations. 

Areas.—The areas of rectilinear figures already plotted 
can easily be calculated by taking one side as a base and 


multiplying it by the mean height of the area above that 


base. The following are amongst the most convenient 
constructions for this purpose. The proofs of the con- 
structions are easily recognised and do not need formal 
demonstration here. 


Fig. 16. Area of Triangle= A = Base x} Height=B 


A 


rs te Calculate A. Mark off 2 or 20 or 200 or 


2000 along B to scale of figure. Draw m, and m, |lm,. The 
height of intersection of m, with opposite side measure 
the area; that is, Ax1, or Ax 10, or Ax 100, or Ax 1000 
=area of triangle=4 H B. 

Fig. 17. Area of Parallelogram=A=HB. Mark off 1 
or 10 or 100, &c. &c., along one side. A=height of inter- 
section of m, and m,, or of m, and m,. Area = A, or 10 
A, or 100 A, &e. &e. 

Fig. 18. Area of Quadrilateral with unequal sides=A.— 
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The given quadrilateral is indicated by heavy black lines. 
It is split into two triangles by the diagonal m, along 
which is marked off 2, or 20, or 200, &c. &. m, and m 
are drawn from end of 2 on m, ; m, is drawn || m, and 
m, ||m, to meet the two sides of the quadrilateral meeting 
at corner from which 2 was marked off; m, is drawn ||m,. 
A is measured perpendicularly to m, or m,. This line 
is incorrectly given in the diagram; it should extend from 
the point ~ in line m,;. The construction is equally good 
whether the diagonal m, is > or <2. The area = A, or 
10 A, or 100 A, &e. &e. 

Another good construction is the following. The quadri- 
lateral is divided into two triangles by the diagonal m,, from 
one end of which a circular arc is struck with radius 2, or 


20, or 200, &c. &c. A tangent m, to this arc is drawn from 
other end of m,,and m, and m, are drawn ||m,. They cut 
off Aon m,. The radius 2 in this construction must be 
less than the diagonal m,. The area = A, or 10 A, or 
100 A, &e. &e. 


Fig. 20.—Areas of irregular polygons.—Reduce to a 
triangle, and proceed as in Fig. 16, or to a quadrilateral, 
and proceed as in Fig. 18 or Fig. 19. The given polygon 
is indicated by the heavy lines. The extension of the side 
09 is chosen as base because it is the longest. Draw 
12'||20. Then the triangular area 92’29 equals the quadri- 
lateral area 90129. Similarly draw 23’ |/32’ and 34’ || 43’. 
The triangular area 94’49 equals the area of the polygon 
9012349, Also draw 87’ || 79, and 76’ || 67’, and 65’ || 56’, and 
54” Then the triangular area 4 4” equals the 
polygonal area to be calculated, namely, 90123456789. 
From 4’ mark off 2 or 20 or 2000, &c. &c., and from the end 
of this to 4 draw m, and draw m, from 4"||to m, to inter- 
sect 4’ 4 produced, The length of m, from 4" to this 


j 
| 
| 
2 
BK — 
2154 
\ 
\ 
\ 
\ 
\ 
\ 
[> 
2 D 
\ 
FIg.tS \ \ 
| 
x 
NY 
182 
EF 
196 
K 
I 
| 
| 
nv, 
/ 
| 
Fic.20 
4 
A 
3 iN 
“a H 
ik ™m 
2 
1 
1 
im, 


178 


THE ENGINEER. 


Marcu 7, 1884, 


intersection measures the area; that is, the area equals A 
or 10 A or 100 A, &c. &e. 

Fig. 21 shows the method of applying the construc- 
tion of Fig. 19 to the polygon. It is somewhat shorter 
and neater than that of Fig. 20. 
tially in reducing the area to a triangle whose height 
is 2, the base of which therefore, of course, measures 
numerically the area. From any corner 6 describe are m, 
with radius 2 or 20 or 200, &. &. To this arc draw a 
tangent m, from any other corner, such as O. Use m, as 
a base on which to-reduce the polygon, in same manner as 
in Fig. 20._ The polygonal area equals the triangular area 
7’ 6 67’, of which the height is 2. Therefore the area = 
A or 10A or 100 A, &e. Ke. 

Areas with curvilinear boundaries.—These are best calcu- 
lated by dividing them into parallel strips, each of a width 
easy to deal-with as-a multiplier of the mean length or 
height of the strip. If there is no inconvenience in making 
them so, all the strips are made of equal width. In this 
case all the mean heights are first added together and their 
sum then multiplied by the common width. But trouble 
and time are often saved by taking the widths unequal. 
The sharper the curvature of the boundary the narrower 
ought the strips to be taken. The mean height is obtained 
in all cases with sufficient accuracy upon the supposition 
that each small portion of the 
curve belonging to one strip 
is parabolic. e approxi- 
mation shown in Fig. 22 does 
not imply the supposition that 
the whole curve from end to 
end is a = of the same 
parabola. e different small 
portions are sup’ to be 
parts off different parabolas, 
such as most nearly coincide 
with them throughout the 
small length. 

In Fig. 22 the strips are 
ruled off in direction of the 
greatest length of the figure in order to have as few stri 
as pouiie, and in order to make the small areas at the 
ends of the strips between the boundary and the chords as 
small as possible in proportion to the areas of the strips. 
The full lines indicate the dividing lines between the strips 
taken, and the dotted lines are midway between the full 
lines, <e., they are the centre lines on which the mean 
lengths of the strips are to be measured. The first two 
strips are taken ;;in. wide, the next two ;4;in. wide, the 
next two ;3;in. wide, and this leaves a portion of width r X, 
which is an odd fraction of an inch. The mean length of 
this last portion is x y, and it is reduced to a strip of 
width 4;in. (=67), and of length X Y by the construction 
shown—z.e., by drawing the line x Y. The mean lengths 


It consists essen- 


taken on the dotted lines are not measured to the curve , 
itself, but are taken as the lengths between the chords | 


plus two-thirds the distances between the chords and the 
curve. This is shown on the small diagram to the right 


hand. Instead of measuring to 7 on the curve, or to m on | 


THE ELECTRIC RAILWAY AT BRIGHTON. 

Tue application of electricity to the working of light 
railways has now been a subject of attraction to many for 
some years, and everyone has from time to time since the 
running of the toy railway in the Dusseldorf Exhibition 
in. 1880 been made familiar with the practicability of 
working small lines by this means. There are now three 
or four such railways or tramways at work, including the 
Giant’s Causeway line; but the experience so far gained 
has not indicated results so far superior in economy or 
other advantages to the more usual systems of traction, as 
to make the light railway or tramway companies of this 
country eager to take it u They fear to make any 
extensive venture in providing a whole line with the 
necessary plant, and they are not inclined to make experi- 
ments. Knowledge of the merits of the system must, 
however, come in the first instance from the working of 
short lines, just as it did in the early days of steam rail- 
ways. Although it might be dangerous to estimate the 
working expenses and advantages of an electric rail- 
way many miles in length by reference to the results 
obtained from a line a quarter of a mile long, 
these results must, nevertheless, be taken as afford. 
ing an indication of what may be done on a line 


more than a quarter of a mile in length. There are 


many places in this country. where tramways or light 
railways of under half a mile, or in sections of * 


that 


the chord, the mean length is measured to r, mr being 
two-thirds of mn. The division of mn into three 
can be accurately enough performed by the eye, and the 
ints r need not actually be marked as in Fig. 22; the 
ee h can be read off on applying the scale to the line 
without the point r being actually marked on the paper, 
in fact the small divisions on the scale assist in the accurate 
taking of the of the small length mz. Theconstructions 
lines need not be drawn in fully as shown in the diagram ; 
it is sufficient to mark their intersections with the curve 
and with the chords. 

It must be understood that in all the constructions 
from Fig. 16 to Fig. 22, the dotted lines represent lines 
which are not to be actually drawn but only “ formed” 
by laying the edge of the set-square along them and 
making the required intersections. e practical draughts- 
man avoids drawing in as many lines as_ possible, 
because unnecessary lines not only dirty the paper when 
in pencil but they also make the diagram fis well and 
obscure, and render the useful result less readily perceived 
by the eye. 

Frequently the number of measurements taken, from 
which figure has to be plotted, is in excess of the num- 
ber absolutely required, There is then an embarras 
de richesse of data for the calculation, and the results cal- 

‘ culated from different sets of data may not exactly agree. 
The disagreement shows that small errors have been made 
in the measurements. In the beginning of our next article 
we will show how these errors are most equally distributed 
in the graphic constructions. 


SovutH KEnsIncTon during the week ending 
March Ist, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,696; mercantile marine, Indian 
section, and other collections, 3307. On Wednesday, Thursday, 


and Friday, admission 6d., from 10 a.m. to 5 p.m., Museum, 1545; 
mercantile marine, Indian section, and other collections, 164. 


Total, 15,712. Average of co’ mding 
15,137. Tota] from the opening of the 


ing week in former years, 
Museum, 20,810,747, 


length, would be well supported by the public, and where 
they could not be so well worked by other means. This is 
the case with the little railway which was laid last year 
by Mr. Magnus Volk along the beach at Brighton, and 

orked by him at a — In some respects the 
circumstances under which this line was made and worked 
were exceptional; but as the line is now being extended 
and new permanent way and plant put down, afew words 
may be said about it. 

To begin with, it may at once be observed that if this 
had been in the hands of any company promoter, or in 
those of a limited company, it certainly would have failed 
to have earned the profit which Mr. Volk booked to its 
credit, or any profit. It required but small capital, only a 
little of the time of a manager, few servants, and no offices 
or officers. In July last year the Brighton Corporation 

ve Mr. Volk permission to lay a small line along the 

h from the Aquarium to the chain pier. This was 
done, and the little line of 24in. gauge carried nearly 
300,000 passengers between the commencement of August 
and the 4th of January last. The rails were of the flat foot 
section, weighing 20 lb. per yard, and spiked to longitudinal 
sleepers of 9in. by 3in. deals, coated with tar, the sleepers be- 
ing in 10ft. lengths, and ce two cross pieces in each. 
These were laid on and packed by the shingle of the beach, 
close under the foot-path. To provide a current a 2-horse 
power gas engine was fixed in an arch under the roadway 
opposite the Aquarium, and this, working up to nearly or 
about 3-horse power, drove a Siemens D5 self-regulating 
generator, giving a current of 25 ampéres and 50 volts, or 
about 1250 volt-ampéres. Most of the time a machine of 
the same size, but with magnets and armature arranged in 
series, was used as a motor in the car. The resistance of 
the rails in the quarter mile of line was one-nineteenth, or 
about 0°05 of an ohm.;the whole resistance in the circuit— 
namely, along one rail—through the motor and through 
the return rail being 0°55 ohm. This would probably have 
been less if the rails had been more efficiently fished 
together. The loss by leakage was very small indeed—not 


more than 5 per cent., or about 1 ampére in the wettest 
weather. This seems very little; but the fact may be 
accounted for when it is remembered that the line rested 
on the shingle, which afforded the most perfect drainage, 
One car only was employed, and this carried ten ngers, 
the speed being about six miles per hour. Ihe whole 
thing was, then, very small indeed asa railway ; but small as 
it was, it was large enough to carry numbers of passengers, 
and to earn money in doing it. It was also enough tos 10W 
that an electric railway may be a very simple thing. Thus 
encouraged, the Brighton Corporation gave Mr. Volk a 
farther concession, and he is now relaying and extending 
the line on a 2ft. 9in. gauge, but with the same size of rails, 
The latter will, however, be laid on creosoted transverse 
instead of longitudinal sleepers. They will be 4ft. Gin. in 
length, 9in. wide, and 3in. thick, placed 3ft. from centre to 
centre. The new car will be much larger than that used 
last year. It will carry thirty passengers, and will 
run on 24in. wheels. It will be fitted with a Siemens 
D2 motor, which will be the same size as the gene- 
rator, which will be of the same mark. ‘lhe generator 
will be driven by an 8-horse Otto gas engine, which 
will be fixed in an arch in the high sea wall under Madeira. 
road, and opposite the pier at Pastor-place. The engine 
will run continuously, as it will also have to drive a small 
centrifugal pump, by which a tank at the top of the sea 
wall, about ay high, will be filled, for operating an 
inclined railway, which Mr. Volk is also erecting up the 
flight of steps between the Madeira-road at this place and 
the Marine Parade. The new railway is 1400 yards in 
length, or over three-fourths of a mile, and the calculated 
resistance of the rail circuit is only 0°25 ohms. The 
generator will be capable of giving about 3600 volt- 
ampéres with about 7}-horse power. At the Pastor-place 
pier an excellent waiting room is being built. In passing 
the Chain Pier the line dips and rises by a gradient of 1 
in 45. 

There seems to be no reason to think that this line will 
not be as popular, and probably it will be much more 
popular, than that of last year. 1t will accommodate many 
more, and will ply between two well-known places. 

Things of this kind must have a small beginning, and 
the experiment which is being made by Mr. Volk has 
this feature of interest, namely, that though a small affair, 
it is being constructed and conducted with the view to the 
profit it will earn. Last year’s experiment proved to him 
that an electric railway might be worked at a profit which 
was worth obtaining. t has, therefore, what 
capitalists want to know ; but it must be remarked that 
Mr. Volk has worked under conditions which have been 
favourable in every way to the railway. He has not had 
to buy land. He has not had to earn a dividend on a 
large capital, but has only had to get a profit on as many 
pounds, shillings, and pence as to be paid for a very 
economical set of plant. The working staff was very . 
small, and the charge for management was. nil. The 
= earned, however, was as — 4 as would have paid a 

igh rate of dividend, and, therefore, with similar relative 
receipts and capital on a much larger railway, a con- 
siderable dividend could be paid with a higher rate of 
working expenses. But it has to be remembered that only 
one set of plant—that is to say, only one engine and one 
generator—was employed. In a larger railway a double 
set would probably be thought necessary, though there 
was not a single hitch on the little line during its time of 
running, and we could point to several electric lighting 
stations whereat only one set of generating plant is in use. 
This one set, however, is relied upon just as is the one 
engine in a mill or ‘a steamship; and with proper care and 
attention there is no reason why this should not be the case 
with light railways. Engine and machine can be looked 
to when trains have ceased running, and thus kept in 
repair. Under these conditions light railways may be very 
economically worked by electricity, and there is no doubt 
the experiment at Brighton will lead to many more under 
similar conditions. 


Tuer Enp or AN OLD Suip.—Between ten and eleven o'clock 
on Saturday morning, the 9th ult., says the Nautical Gazette, the 
old line-of-battle ship New Orleans, which has been on the stocks 
in Sackett’s Harbour since 1815, and has been undergoing demoli- 
tion the past three weeks, parted directly in the centre and fell to 
the ground, instantly killing a workman named John Oates, and 
seriously injuring Ralph Godfrey, M. Jeffrey, and a man named 
Hemens. Eight other workmen narrowly escaped. Oates was 
terribly mutilated, a spike being forced entirely through his head 
and a bolt through his back. The New Orleans was begun by 
Henry Eckford, of New York, about the 1st of January, 1815, 
under contract with the Government. Her name was fixed by 
the authorities after General Jackson’s victory at New Orleans on 
January 8th, the same year. She was to be 3200 tons burden, 
187ft. length of keel, 56ft. beam, and 40ft. depth of hold, pierced 
for 110 guns, but could carry 120. When Eckford was awarded 
the contract a large force of men was secured and timber was 
gathered from the surrounding forests. Nails, spikes, and bolts 
were forged on the ground, the bolts being entirely of copper. 
The timber was mostly cedar and oak, and beams in the keel 
being of an extraordinary size. The gun carriages were carted 
across the country from the Mohawk Valley, and were composed 
of mahogany and lignum vite, and are still in the storehouse at 
Sackett’s Harbour. The Peace Commissioners from England and 
the United States met at Ghent, Belgium, and declared peace on 
December 24th, 1814. The news did not reach Washington till 
the February following, and it was not until two weeks later that 
Eckford received orders to cease work, which he did about 
March 1st. During sixty days the immense ship had been nearly 
finished, the main deck was laid and supports for the bulwarks 
raised. The New Orleans was intended to be used as a sort of 
floating battery, to be stationed at the head of St. Lawrence rivet 
to prevent the British fleet from entering the lake. As she was 
constructed entirely of green wood, it is an open question whether 
she could ever have been navigated. Eckford some years later 
accepted the position of superintendent of naval construction 
under the Turkish Government, and he died abroad. Ii 1828-4 
he built several vessels for the United States, among others the 
Jefferson, whose hulk may now be seen during low water at 
Sackett’s Harbour. The Government caused a house to be erected 
over the New Orleans several years ago, but that was finally 
destroyed, although the place was visited by hundreds of tourists 
and curiosity seekers each season. In 1882 Congress ordered the 
sale of the New Orleans at auction. Last August Alfred Wilkir- 
son, of Syracuse, bid her in for 400 dols. While being demolished 
under his orders the accident occurred. Wilkinson, it is sa‘d, 
will net about 4000 dols, from his investment, 
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THE SCHUCKERT DYNAMO ELECTRIC MACHINE. 


Fig. 


Fig. 2. 


DYNAMO ELECTRIC MACHINES AT THE 
VIENNA EXHIBITION. 
No. II. 

Ar the Vienna Electrical Exhibition few firms showed 
greater vigour and enterprise in their exhibits than did 
Messrs. S. Schuckert, of Niirnberg. Their display attracted 
as much attention as any in the machine hall. It was parti- 
cularly rich in dynamos, a considerable number of which 
were always to be found at work. No fewer than ten 
machines were running at various periods, and a still larger 
number, although not driven, were there to be examined. 
There were several different types exhibited, and two or 
three sizes of each of most of these types. There has been 
at different dates very considerable modification in the 
designs adopted by Schuckert, and we understand that 
great attention has been paid to the various requirements 
of different trades using current electricity. It is to these 
varied needs that the numerous styles of design are due. 
In Figs. 1, 2, and 3 we illustrate by per- 
spective views three of the most commonly 
used for electric lighting, charging accu- 
mulators, and transmission of power. Fig. 1 
shows the older form. The cheeks of the 
frame are bound together at top by a stout 
cross-bar. In side view they have a pecu- 
liar curved and unsymmetrical shape, 
which leaves one side open, as in the letter 
C. In the recess are placed the main 

i The shape of the standards 
makes these bearings especially accessible. 
The caps can be readily removed, the jour- 
nals examined, and even the whole shaft 
and armature removed with great ease and 
without the necessity of disturbing any of 
the magnets, or in any way throwing the 
frame out of adjustment. No doubt this 
isa decided advantage ; but we do not think 
it at all counterbalances the disadvan 
of the want of steadiness it gives to the 
upper pet of the machine where the upper 
pair of magnets are supported. It is too 
often not considered that there is a real 
mechanical force between the rotating ar- 
mature and the magnet poles tending to 
drag the magnet along with the armature. 
This force is not a constant force; it oscil- 
lates rapidly between maxima and minima. 
To estimate roughly the magnitude of this 
force it is only necessary to remember that the whole 
horse-power delivered to the machine is expended in over- 
coming it with the exception of the very trifling amount 
- in overcoming the friction of the bearin Now 

is whole force in this machine is exerted half at the 
upper and half at the lower pair of ets. The oscilla- 
tion of the intensity of the force takes place as many 


times per revolution as there are segments in the commu- | 


tator. It is only necessary to keep these facts in view to 
recognise the great importance of having every of the 
frame that supports the magnets massive and stiffly designed 
in order to prevent vibration. That part of the frame that 


carries the main bearings is not the only part that requires | 
solidity ; in fact, so far as the internal stresses in the machine | 


are concerned, this is the part that requires least a 
use the internal forces on the ae are pretty evenly 


balanced, and it is only the side pull of the belt and its 


variations that seriously strain these main journals, We | 


cannot help thinking, therefore, that this most common of 
Schuckert’s frame designs could be very simply improved 
ina large degree by extra front plates bolted on, which, 
when semived, as they could be removed without disturb- 
ing the rest of the frame or the magnets, would leave the 
armature free to be drawn out to one side as it is at 
— We also fail to see any good reason why the 

rings should not be put considerably closer together, 
which would further greatly promote steadiness in running. 


Tt seems to us that at least one decided advantage of the 

“flat ring armature” consists in its permitting the bearings 

to be brought much nearer each other than in any other 

style of dynamo. This apparent advantage is wholly 
ractically” th design of ja shown: 

e same design o o is shown in 

Fig. 2. It 2 here shown oupied to, and driven by, a four- 


‘cylinder steam engine of the Abraham patent. This | brushes are mounted on a pair of cast iron bri firmly 
| engine ran very quietly at the Exhibition, notwithstanding | bolted to the side frames, and so arranged that they can be 
its —_ speed, and no doubt four-cylinder as well as three- | rotated into the position giving the maximum electrical 
cylinder engines have a large future before them for | efficiency. There are four brushes, and the currents 
dynamo driving. We have not seen as yet any engines of | between the two pairs can by suitable connections be com- 
this class compounded, but we expect that it will not be | bined either for quantity or for tension. The machine is 
long before we do see them so built, because the system | intended to f 500 Edison lamps. The annexed 
offers special facilities for compounding. | table gives the measured electro-motive force for dif- 
Fig. 3 shows the latest design that Se Schuckert had | ferent numbers of Edison A—16-candle—lamps put in 
brought out at the date of last year’s exhibition, but we | circuit, the speed being taken as constant at 500 revolutions 
believe he is now engaged in elaborating still further | per minute. 
developments. In the machine shown in Fig. 3 there are| The last three columnswe have calculated on the approxi- 
four pairs of magnets. They are supported on side | mate assumption that the resistance of the leads is inappre- 
frames, in which the open side style is of necessity | ciable in comparison with the other resistances, and that 
abandoned. These magnets, like those of the other | the resistance of one lamp is 140 ohms. This machine is 
machines, have cylindrical cast iron cores, the winding also | catalogued as F. L. 7. 
being of cylindrical shape. These are bolted in the usual | The diagram, Fig. 4, gives in a series of curves the 
way to the frames. The pole piece of each extends cir- results of experiments on a smaller size of machine of the 
‘cumferentially through a considerable arc, covering the ' style shown in Fig. 1 running at 1200 revolutions — 
minute. It is catalogued as T. L. 3. e 
coil resistance of the armature when it is 
warm is 0°202 ohm. In the followin 
formula this is called p. The resistance o 
the main current coils on the field mag- 
nets is 0°504 ohm and is called r, below. 
That of the shunt current coils on mag- 
nets is 75°5 ohms, and is called r, in the 
formula. The shunt is from brush to 
brush. Thus, if R represent the external 
resistance between the terminals of the 
machine beyond the magnets, the total 
resistance of the circuit is 


1 
75°5 (R + 

r, Retr, 


_ 5344+ 757R 


There are seven curves drawn in the dia- 
gram. In all of these the horizontal dis- 
tances represent external resistance in- 
serted between the terminals of the ma- 
chine, measured to scale, 10 mm. = 1 ohm. 
The range of external resistance covered 
by the curves is from 5 to 33 ohms. 
There are three curves marked C, ¢, 
and ¢, giving (1) the current through 
sides as well as the outer cylindric surface of the armature. | the armature; (2) the current through the external 
| All the pole pieces are bound together by brass bands, and | resistance and through the main coils of magnets; and 
| through these derive extra support from the two heavy | (3) the shunt current round the magnets. All these are 
| binding and stiffening bolts that pass from end to end of | plotted to a vertical scale of 10mm. = 1 ampére. The 


EIGHT MAGNET SCHUCKERT DYNAMO. 


the machine between the side frames. The shaft bearings 
are globular swivel brasses, according to Seller’s system. | No. of Edison| E.M.F. Calculated | calculated | Calculated 
| These bearings are in separate plummer blocks, | 4 lamps (16 
partly, we presume, for convenience in manufacture, the a. ohms. | ®mperes. | 1crse-power. 
complicated and requiring more handling than the simpler ; , 
style, but chiefly in order to allow the shaft to be set so be to po = f pi te 
get the armature to run true with respect to the pole pieces 340 100 “412 243 32°6 
of the ets. The plummer blocks are set in position by 320 100 +437 228 30°5 
keys, wad bolted down to the frame in the ordinary 300 101 *453 216 29°2 
manner. A large brass boss keyed about the middle of 280 101 “500 202 27°3 
the length of the shaft carries the armature, the two = = — # 
being bound ther by brass clamps and screws. The 220 101 “636 159 21°5 
armature, like all those of Schuckert’s various machines, 200 100 700 143 19°1 
of the ring” t The core is made = 
number of thin annular plates, round which the : O° 
is coiled in the ordinary style. There are = 
| eight pape altogether. All of them are wound com- 00 99 1-400 71 9°42 
| pound—that is, they are each traversed by the main cur- 80 98 1°750 56 7°36 
/rent through a coil of thick wire, and also by a shunt 60 7 2°333 42 5°46 
| current through a coil of fine wire. The main current 40 96 3°500 27 3°47 


| traverses the coils of each pair of opposite magnets in ; ; 
| series, but the four such pairs are coupled in parallel cir- | height of the first (C) is at any point equal to the sum of 
‘cuit for the main current. The shunt current, on the other | the heights of the other two (c, + c,). Thereare also two 
| hand, traverses all eight magnets one after the other, i.c., | curves marked E, and E showing the electro-motive force 
| in series, The commutator is divided into sixty-four seg- | between the brushes and the electro-motive force between 

ments, the armature coil being divided into the same | th i These two are plotted to the scale 10 mm. 


e 
number of sections, each of which is joined to a corre- | = 10 volts, The difference of height between these two 

nding commutator segment by a wire led el to | curves is, of course, Cp, which varies with C, but is always 
the st The curve marked 


t at a short distance from its surface. ° The | small because p = ‘202 ohm only. 
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Ec,, gives the electrical work done in the external circuit, 
being the product of the electro-motive force between the 


tions to the practical results, the lecturer found a similar agree- 
ment. Both makers produced engines giving 1 indicated horse- 


terminals and the external current. The vertical scale of | P°" for 20 cubic feet of gas. This result corresponded to one- 


this curve is 10mm. = 100 volt-ampéres. The whole 
electrical work done is the sum of four parts—(1) that 
done in coils of armature; (2) that done in shunt circuit; 
(3) that in main current coils of magnets; and (4) that in 
external circuit. The last alone is called the “useful” 
work done, and its ratio to the sum of the four amounts is 
called the “elegtrical efficiency” of the dynamo. Adding 
the four parts in the above order, their sum equals— 
+e, E. 
The electrical efficiency stated as a percentage is, therefore, 
100 E. 
te, E. 
This curve is plotted off and marked by the above formula. 
Its vertical scale is 10 mm. = 10 per cent.; it shows that 


third, or one-fourth, of the consumption recorded for the early 
gas engines made by Lenoir. Moreover, they showed that from 
16 to 24 per cent. of the whole of the heat generated was 
actually converted into indicated horse-power, notwithstanding the 
enormous waste of one-half by conduction across the walls. In 
absolute heat efficiency, therefore, the gas engine was already 100 
per cent. better than the steam engine. When, however, what 
might be termed the relative efficiency was compared, that was to 
say, the relation between the theoretical achievement which was 
— and the actual achievement, the steam engine would be 
ound nearly to have reached the limit of what was possible or 
probable, whereas the gas engine was very imperfect, and therefore 
gave hopes of great improvement. Taking the range of tempera- 
tures as the highest and lowest used in a engine, the ideal 
efficiency might,be spoken of as77 per_cent., but no real gas engine 
could reach this figure, because the heat was not wholly given at 
the higher nor wholly rejected at the lower temperature. If the 
indicator diagram were treated as bounded by two adiabatic curves 
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FRICTION OF LUBRICATED BEARINGS, 


THE following is the first report on friction experimen 
under the auspices of the Institution of Mechanical Engineens 
scription of machine.—In experimenting on the fricti 

lubricated ings, and on the different 
the difficulties which is first met with is the want of a method of 
applying the lubricant, which can be relied upon as sufficient} 

uniform in its action. All the common methods of lubrication 
so irregular in their action that the friction of a bearing often 
varies considerably. This variation, though small enough to be of 
no practical importance, and to pass unnoticed, in the working of 
an ordinary machine, would be large enough utterly to destroy the 
value of a set of experiments, say, on the relative values of various 
lubricants ; for it would be impossible to know whether an observed 
variation was due to a difference in the quality of the oil, or in its 
rate of application. The first problem therefore which presented 
itself, in the present experiments, was to devise a method of 
lubrication such as would be perfectly uniform in its action, and 
would form an easily reproducible standard with which to compare 
other methods. These conditions were best fulfilled by making the 
bearing run immersed in a bath of oil. By this method the bear. 
ing is always supplied with as much oil as it can possibly take ; so 
that it represents the most perfect lubrication possible, and is a 
good standard with which to pare other methods. It is at alj 
times perfectly uniform in its action. It is very easily defined 
re and it advantage the tempera- 

of the bearing can ly regula jets un 

full; the ‘results obtained were the same when it was so near 

empty that the bottom of the journal only just touched the oi, 
The journal experimented on—see Figs. 1 and 2—was of steel, din, 

TABLE I. 
Bath of Olive Oil. Temperature 90 dey. F. 4in. Journal, bin, 
long. Chord of the Arc of Contact = 3°92in. 
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the electrical efficiency varies from 83 per cent. for R = 
5 ohms to 67 per cent. for R= 33 ohms. The electro- 
motive force between the terminals keeps very constan 
being 98 volts when R=5 ohms, and 90 volts when 
R = 40 ohms. 


THE INSTITUTION OF CIVIL ENGINEERS. 


GAS AND CALORIC ENGINES. 

THE fourth of the six lectures on “‘Heat in its Mechanical 
Applications” was delivered on Thursday evening, the 21st of 
February, by Professor Fleeming Jenkin, D., F.R.SS., L. and 
E., M. Inst. C.E., the subject being “‘ Gas and Caloric Engines.” 


The lecturer began by defining what he meant by the efficiency | 
of an engine, and stated that the steam engine converted about | 


10 per cent. of the total heat generated by the coal into mechanical 
work, or, in other words, had an absolute efficiency of 10 per cent. 
It was his duty to compare hot air and gas engines with the 
results achieved by steam. The first important hot air engine 
was that devised by Sir George Cayley in 1807, which was 
fully described in his patent of 1837. A di m of an 
engine, made by Buckett, was referred to as closely re- 
sembling Cayley’s engine. Details were given of the theory 
of the Cayley-Buckett engine, which showed that the results 
so far were comparable with those obtained by steam, 
but that there was no great promise of improvement for the 
future. Gas engines were next treated of, being also a form of 
internal bustion engine. The engine designed by Otto, and 
improved by Crossley, was described as one typical example, and 
the other chosen was that made by Thomson and Sterne 
according to Mr. Dugald Clerk’s plan. The following points 
were named as those of chief interest:—The limitation to the 
higher and lower limits of temperature; the rate at which 


a 


pr d inside the cylinder; whether dissociation | 


was a sure course of the limit to the higher temperature; the 
loss of heat by the cooling of the walls of the cylinder, and the 
loss of heat in the residual products rejected. Experiments 
ially made by Messrs. rece | were described, showing that a 
change in speed with a constant charge had caused an alteration in 
the maximum pressure and maximum temperature; but that this 
change did not extend between wide limits. A change in the 
richness of the mixture produced a much greater change in pressure 
and temperature. A diagram was shown in which the pressure was 
almost uniform throughout the stroke, and another showing the 
modification produced in the indicator diagram when the charge 
introduced was not allowed to mix with the residual product 


25 30 35 Ohm 

and two vertical lines, the theoretical efficiency of the gas engine 
with the temperature described would be about 48 per cent., and 
one-half of this had been attained, the other half being accounted 
for by the cooling of the walls. The lecturer then passed on 
to consider what possible means might be suggested for improve- 
ment, and divided these into two clases—those in which it was 
| intended to lower the practical temperature of rejection, and 
| those in which it was intended to diminish the loss by cooling. 
As regarded the first of these—increasing the pressure of com- 
pression produced good results by increasing the expansion ; but 
| the advance to be made in this direction was not expected to be 
| great, as the pressures used were already large. 

| The lecturer next proceeded to describe the Stirling engine, 
| invented in 1827, pointing out that Robert Stirling was the 
| first inventor of the regenerator—a device which had not been 
fertile so far as heat engines were concerned, but which, in the 
hands of the late Sir William Siemens, had greatly modified 
several of the important industries in the kingdom. He pointed 
out that it was a natural idea to modify the Stirling engine, 
which received its heat from outside into an engine which, 
like the Cayley-Buckett or gas engines, received their 
heat inside, and explained in detail the difficulties that 
had been met with in several attempts to carry this idea 
into practical effect. The late Sir William Siemens had worked 
at the conception during the greater part of his life, and had he 
been spared a few years longer, there could be no doubt that com- 
plete success would have been attained. Professor Jenkin’s 
experiments in the same direction had been chiefly directed to 
combating the difficulties introduced by the porosity of refracto 
materials, which was much greater than was usually mesenins | 
even in the case of very dense fire-brick. These experiments 
had been given up temporarily, under the conviction that the com- 
plications involved in introducing internal combustion, whether b: 
gas or coal, into a Stirling engine were such as to render sma 

| engines of this type impractical, but without any loss of faith that, 
for the larger types, they would ultimately be f Small 
engines of the Stirling type were actually in the market, made 
either by Bailey, Robinson, or Rider. ‘The results from these 
engines were as good as could be expected from their small size and 
the low-pressure used. They could be made more efficient by 
raising the pressure, but the complication introduced would 
| probably outweigh the advantage obtained in the saving of coal. 
The theoretical results to be obtained by the simple adoption of a 
regenerator, through which the mixture of gas and air passed on 
entering the cylinder, and repassed on leaving it, were then 
described, and seemed to show that this device might he service- 
able in sensibly increasing the efficiency of engines, and finally 


All these diagrams tended to prove that gradual combustion 
certainly took place in these engines, and that the rate of combus- 
tion was under control. A series of very interesting diagrams, 
illustrating experiments made by Mr. Clerk, was then explained, 
the rate of combustion in different mixtures of gas and air, and of 
hydrogen and air, being exhibited by a continuous curve. These 
experiments established, beyond a doubt, that the rate of combus- 
tion varied in proportion to the richness of the mixture, and that 
this rate was, in the poorer mixtures, such that a considerable 
portion of the stroke would be completed before the combustion 
was complete. In fact, Mr. Clerk’s experiments and those of 
Messrs. Crossley nearly agreed, although these makers might 
differ in their explanation of the cause. The experiments further 
showed that whether dissociation acted as a limit to the tempera- 
ture or not, practically the mean temperature of the contents of the 
cylinder in gas engines at the beginning of the stroke seldom 
rose above 1550 deg. Centigrade. The experiments of the makers 
further agreed in this:—That the loss by conduction 
through the walls of the cylinder was a little over 50 per 
cent., and that at the moment when the highest pressure was 
attained not much more than one-half of the total heat was 
developed, the rest being developed throughout the stroke. 
The lecturer pointed out that the true condition of the burning 
gases was one which it was extremely difficult to analyse or 
follow; that within the cylinder there must be an extremely 
hot kernel at a temperature greatly above the mean; that at 
the outside there must be a layer little above 150deg. Centigrade, 


. and between these limits layers at all temperatures; that part 


of the gases must expand receiving heat, and part give it up. 
But it was interesting to find that the practical result of these 
complicated actions did not differ widely from the adiabatic curve, 
although, in point of fact, one-half of the heat was being given 
up by conduction. Passing from these theoretical considera- 


some attempts were described by which it was hoped that the 
great conduction across the walls of the cylinder might be dimi- 
nished. For this purpose, however, invention was required. In 
due time it would be forthcoming. In fact, the most interesting 
point connected with gas engines was this, that while in the steam 
engine the limit of improvement had almost been reached, with 
the gas engine the theoretical efficiency was already double that of 
the steam engine, and the cost of working comparable, especially 
when Dowson gas was used, and that in the case of the gas engine 
it was possible to look forward to double and triple the efficiency 
which had so far been actually obtained. 


TENDERS. 


PORTMADOC.—MAIN SEWER, &c. 
For making main sewer and works connected therewith, at 
Glaslyn-street, for the Ynyscynhaiarn Local Board. Mr. Thomas 
Roberts, Assoc. M. Inst. C.E., engineer. 


&s. 

Davies and Edwards, Aberystwith .. .. .. .. .. 17014 0 
Hughes, Portmadoc .. .. 132 0 0 
vies, Portmadoc—accepted .. .. .. 14 1 6 


THE Select Committee of the House of Commons on harbour 
| accommodation is now entering upon its second year’s labours. It 
was appointed to inquire into the harbour accommodation on the 
coasts of the United Kingdom, having regard to the laws and 
arrangements under which the construction and improvement of 


Coefficients of friction, for speeds as below, 
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| Nominal frictional resistance per sq. inch of bearing. 
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ets | ots 325/335 Se ons 
SRE SSR SRE S52 888 
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50; — 416 *520 624 | °675 | °728 779 
468 - 514 | 654 701 794 841935 
415 498 "705 | *787 87005 

472 580 | | 798 907 
310 | 526 | *650 680 
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153 | | | 535 | | | | 
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* The nominal load per sq. inch is the total load divided by (4x6), 


TABLE II. 
Bath of Lard Oil. Temperature 90 deg. F. din. Journal, bin, 
long. Chord of Arc of Contact of Brass = 3°92in. 


3 a | Coefficients of friction, for speeds as below. 
sale alg ale 4 
Tbs. | | | 

520; — | 70009  -001 0011 | “0013 | “0015 | -0015 | 0017 
415 0012 «0014 °0015 | | | “0021 
310; — 0014 “0017 002 “0022 0025 | -0026 0020 

| 

205 0017 | 0020 0023 0028 “0031 0034 “0039 2 
153 | “0027 | -0032 | 0037 | “0041 | -005 “0051 | *0052 
100 *0035 *0042 *005 "0067 | “0081 “000 


The above coefficients x the load = nominal frictional resistance per 
. inch of bearing. 


Nominal frictional resistance per sq. inch of bearing. 
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415 “498 “58 621 -663 | “746 | “788 | “870 
310 - 434 526 | 619 “680 774 so4 | 
205° | | “47 | 7694 696 | | “859 
153-386 | | | | 7 “779 795 
100 *35 «742 6 | “67 


diameter and 6in. long, with its axis horizontal, A gun-metal 
brass A, embracing somewhat less than half the circumference of 
the journal, rested on its upper side. The exact arc of contact of 
this brass was varied in the different experiments, as will be seen 
by reference to the appended tables of results. Resting on this 
brass was a cast iron cap B, from which was hung by two bolts a 
cast iron cross-bar C carrying a knife-edge. The exact distance of 
the knife-edge below the centre of the journal was Sin. On this 
knife edge was suspended the cradle D, which carried the weight 
applied to the bearing. The cap, bolts, and cross-bar were put 
together in such a manner as to form a rigid frame, connecting the 
brass with the knife edge. If there had been no friction between 
the brass and the journal, the weight would have caused the knife- 
edge to hang perpendicularly below the axis of the journal. Fric- 
tion, however, caused the journal to tend to carry the brass, and 
the frame to which it was attached, round with it, until the line 
through the centre of the journal and the knife-edge made such an 
angle with the perpendicular that the weight multiplied by the 
distance from the knife-edge to that perpendicular offered an oppo- 


harbours may now be effected. 


sing moment just equal to the moment of friction. 
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r = radius of the journal—Fig. 3. 
Suppose = distance of the knife- 

perpendicular, 
w= 
= the moment of friction. 
then, from above, 6 x w 
i t the surface of the journal 
Now, the friction a 
ient of friction 

Hence the coefficie Friction at surface of journals, — 


w r 
he coefficient of friction is indicated by s in terms of 7, no 

-_ pe vhs the weight is. As an example, suppose s was equal 
to r; the coefficient of friction would obviously be 1; or if s 
wal ly of r, then the coefiivient of friction would be _In order 
to avoid the difficulty of determining accurately when the knife- 
e was perpendicularly under the centre of the journal—a know- 
ledge which was necessary in order to obtain a measurement of 8, 
and which was very difficult to obtain owing to the considerable 
friction between the brass and the journal when at rest—each 
experiment was tried with the journal revolving in both directions, 
and the sum of the values of s on both sides was measured; and 
then the coefficient of friction was indicated by the chord of the 
whole angle, included between the two lines of inclination caused 
by the friction, with the rotation in the two directions, the chord 
being expressed in terms of the diameter of the journal—see 
Fig. 4. h result was thus a mean of two experiments, one 
with the axle running in one direction, and the other with it 
running in the other direction. In order to read the value of the 
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coefticients thus obtained, a light horizontal lever L was attached— 
as shown in Fig. 1—to the frame connecting the brass to the knife- 
edge. It was 62}in. ry or twelve and a-half times the distance 
between the centre of the journal and the knife-edge, so that at 
the end of the lever the chord indicating the coefficient of friction 
was magnified twelve and a-half times. As a chord of 4in. at the 
knife-edge represents a coefficient of 1, a chord of 50in. at the end 
of the lever also represents a coefficient of 1, while 5in. represents 
a coefficient of yy, fin. of rhs, and shin. of yay. The position of 
the end of the lever during each rey was recorded by a 
peor point attached to the end of the lever, and marking on 
metallic ‘os fe carried upon a revolving vertical cylinder P. The 
distance between the two lines obtained by running the axle both 
ways, when measured on the above scale, indicated the value of 
the coefficient. 


TABLE III. 


Bath of Mineral Grease. Temperature 90 deg. F. 4in. Journal, 
Gin. long. Chord of Arc of Contact of Brass = 3°92in. 


3 g Coefficients of friction, for speeds as below. 
Sle gie sle sie sie gis. ais 
lbs, | j | | 
625 "0012 | *0014 | “0014 | “0016 | | 
520 | — | +0014 | -0016 | -0018 | | ‘0021 | *0022 
0016 | *0019 | -0021 | -0023 | -0025 | -0026 | -0627 
310 | -002 0022 | 0026 | *0029 | -0032 | -0035 | -0038 | 
205 | | 0034 | | “0047 | -0053 | -0058 | -0062 | +0066 
153 | *0028 | *0088 | -0048 | *0057 | -0065 | 0071 | ‘0077 | 0083 
100 | °0054 | -0076 | -0094 | -0109 | | ‘0183 | -0142 | -0151 
The above coefficients x the nominal load = nominal frictional resistance 
per square inch of bearing. 
3 s Nominal frictional resistance per square inch of bearing. 
dis dis e dis di; 4 
ef | $82) 882) 858/882) 858 
Ibs, Ib Ib. Tb. Ib. Ib. lb, | Ib | 
625 — 75 875 | *876 | *999 | 1°125 | 1°95 
590 | 831 | | | 1°04 | 1°091 | 1°143 
415} — | | 787 | | +953 | 1°086 | 1-074 
310 | +62 *682 805 | *899 | |1°085 | 1°18 | 1°24 
205 | | | 818 | -962 | 1°085 | 1°188 | 1°27 | 1°35 
158 | °428 | | *784 | 871 | “994 | 1°085 | 1°177 | 1:27 
100 | | | 1°00 | 1°83 | 142 1°51 


(2) Method of Experimenting.—Early in the experiments it was 
found that, immediately after the motion of the shaft was reversed, 
the friction was greater than it was when the shaft had been 
running in the same direction some time. The increase of friction, 
due to reversal, varied considerably. It was greatest with a new 
brass, and diminished asthe brass became worn, so as to fit the journal 
more rfectly. Its greatest observed amount was at starting and 
Was about twice the normal friction, and it gradually diminished 
until the normal friction was reached after about ten minutes’ con- 

uous running. This increase of friction was accompanied by a 
strong tendency to heat and seize, even under a moderate load. In 
le case of one brass, which had worked for a considerable time 
without accident, and had consequently become worn 80 as to fit 
the journal very accurately, this tendency to increase of friction 
after reversal almost entirey disappeared ; and it eould be reversed 


under a full load without appreciable increase of friction or a! 


tendency to heat or seize. The phenomenon must be due to the 
surface fibres of the metal, which have been for some timestroked 
in one direction, meeting point to point and interlocking when the 
motion is reversed. The very perfectly fitting brass was probably 
entirely separated from the journal bya film of oil; and there 
being no metallic contact ph did not show itself. In 
aa of the above facts, it was found necessary to proceed 
with the experiments in the following order. A complete series of 
experiments, with a gradually increasing load, was taken with the 
journal running in one direction; the load was then diminished by 
the same steps as it had been increased, and the experiments thus 
repeated, the shaft still running in the same direction, until the 
load had thus been reduced to 100 lb, per square inch, which was 
the load due to the unweighted cradle. The direction of motion 
was then reversed, and the shaft run for half-an-hour, so as to get 
it thoroughly used to going the other way; after this the load 
could be increased and the experiments taken without any diffi- 
culty. The experiments, as before, were taken at each step of both 
increasing and decreasing the load; so that each recorded result is 
really the mean of four experiments, which have in many instances 
been taken several hours apart. This method of obtaining a direct 
indication of the coefficient of friction, by the angular displace- 
ment of the frame connecting the brass and knife edge, would un- 
doubtedly have been the best had the coefficient of friction been nearly 
as constant as it has hitherto been supposed to be. But as shown 
by the tables of results, the coefficient of friction was found, 
instead of being constant, to vary nearly inversely as the load, and 


also to be much smaller in quantity than was expected ; the conse- 


SECTIONAL ELEVATION 
OF. TESTING MACHINE 


into a scale pan on the end of the main lever. The main lever was 
so overbalanced that under all circumstances some weight was 
required to be added in the scale pan, in order to bring the end of 
the small lever to the mark, even when, in addition to the friction 
being greatest, the direction of motion of the journal tended most 
to depress it. The method of running in both directions, and 
loading and unloading, was followed as before. The weights in 
the scale pan being noted, the moment of friction was given by half 
the difference between the weights in the scale pan when running 
in one direction and in the other. 
(To be continued.) 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SuRvEyorRs.—A meeting will be held at Brighton, on Saturday, the 
15th day of March, 1884. The members will assemble at twelve 
o’clock—noon—at the Town Hall, Hove, to receive tne resignation 
of the district hon. sec., and to appoint his successor. The follow- 
ing papers will be read and discussed:—‘‘The Supervision of 
Private Buildings by Public Authority,” by Mr. Ellice-Clark; 
‘* Jointing Sewer Pipes,” by Mr. H. P. Boulnois, borough engineer, 
Portsmouth. The members will afterwards proceed to view the 
Sea Defence Works at Hove and Brighton, now in progress ; also 
the Brighton intercepting sewer ventilating furnace. 

Society or ENGINEERS.—At a meeting of the Society of En- 
gineers, held on Monday evening, March 3rd, 1884, at the West- 
minster Town Hall, Mr. Arthur Rigg, C.E., M.R.L., &c., president, 
in the chair, a paper on ‘‘ The Defects of Steam Boilers and their 
Remedy,” by Mr. A. C. Engert, was read. The author commenced 


Fic.2 
END VIEW OF TESTING MACHINE 


quence was that with high loads the height of the diagram was 
very small. In the cases where with the greatest loads a coefti- 
cient of only y;459 was observed, the distance between the two 
lines was only :4in. The results shown in tables I., II., III., IV., 
were obtained in thisway. Owing to these experiments showing 


FIC, 4 


that the moment of friction was much more nearly constant than 
the coefficient, it was resolved to alter the method of observation, 
and to measure the moment directly instead of the coefficient. 
For this purpose the paper cylinder was removed, anda small lever 
M—see Fig. 1a—was connected to the main indicating lever in such 


TABLE IV. 


Bath of Sperm Oil. Temperature 90deg. F. 4in. Journal, Gin. 
long. Chord of Arc of Contact of Brass=3'92in. 


by observing that boilers employed for raising steam were mostly 
of the Cornish and Lancashire type, which evaporated on an 
average only one-third of the water which, according to science, 
ought to be evaporated, and that, even with Galloway tubes, it 
was not possible to evaporate more than half the proper p omon ef 
on account of incrustation. The ash-pit, causing a cold draught, 


| kept the bottom of the boiler cool, which caused non-circulation of 
| the water, and unequal expansion. The worst evils in boilers were 


stated to be incrustation, imperfect combustion, and smoke. To 
prevent the latter, mechanical stokers had been introduced, many 
of which, after a few years’ work, had been removed. Priming in 
boilers, the author stated, was but little understood, and caused 
great harm. Another evil arose from the accumulated gases and 
acids in boilers, which not only did mischief to the plates, but 


| might cause great injury in case of an explosion. To none these 


| defects a new construction of boiler had been designed 


y the 
author with flat flues, stayed with vertical tubes, affording more 
space for the water and steam, with a tank at the back end of the 
boiler for discharging all gases, and throwing down combinations 
of lime. By these means the feed-water was boiled, and as it 
was then almost pure, no scale was formed on the flue. This 
boiler being entirely bricked in, unequal expansion could not take 
place. There was an entire absence of smoke. No priming could 
take place in consequence of the shallow surface of water over the 
large heated flat flue below. Tests had been made by Mr. W. H. 
Maw and Mr. D. K. Clark, the former in his trials evaporating 
11°3 lb. of water from 81°6 Fah., and the latter 11°85 lb. of water 
from 73°5 Fah., per pound of coal consumed. 

Rotiine Borer Rines.—It will be remembered that in 
our annual article, published on January 4th, we referred to the 
 eeayy me of weldless boiler plate. We said: “‘ A company has 

nm formed, and will start at Barrow-in-Furness, for the manu- 


3 g Coefficients of friction for speeds as below. 

Tbs. | | 

520 | Seized} — | — = 
415 | — | +0015 | -0017 | | -0019 | -o02 | -o921 | -0021 
310 | — | | “0012 | “0014 | -0016 | -o017 | -0018 | -o019 
205 | | -0016 | -0018 | +0021 | | -O024 | *0025 | -0027 
153 | -0016 | *0019 | -0023 | -0028 | -0030 | -0033 | -0035 | -0037 
100 | | | -0038 | “0044 | -0051 | “0057 -0061 | -0064 


The above coefficients x the nominal load = nominal friction resistance 


per square inch of bearing. 
3 r| Nominal frictional resistance per square inch of bearing. 

Sie Sie Sie Sle Bie 
bud | Pee Bud | Pee | Bue | Bee 

|. Ib. Ib. Ib. | Ib Ib, | Ib. 
621 | | ‘746 | | | | +87 
a4. | +372 | | | “588 
205 | | | +368 | | | | 552 
15a | ‘244 | | | | 459 | +505 | 
100 | | -3 | | | | | | 


a manner that the motion of the end of the main lever was mag- 
nified five times at the end of the small lever. The end of the 


small lever was pointed, and when the machine was working this 
point was brought exactly opposite a fixed mark by putting weights 


facture of rolled steel boiler shell hoops, without a weld, up to 
16ft. in diameter, lin. thick, and 4ft. 6in wide. This will at once 
augment the strength of boiler shells by 25 cent. for a given 
thickness of plate; only transverse seams will then have to be 
rivetted. The machinery required is, we need hardly say, of a 
very heavy type, and is being made by a very eminent Seoelnter 
firm. There is therefore no reason to doubt that the scheme will 
be entirely successful.” On Monday the Vulcan Works, Salthouse, 
Barrow, where the new process is to carried of under Mr. 
Windle’s patents, were opened. For the present the production 
of steel tires, forging, &c., only will be carried on. . Thomas 
Barlow-Massicks and Mr. David Caird purchased the works at 
Salthouse, formerly owned and worked by Mr. 8S. J. Claye, as the 
Barrow Railway Rolling Stock Works. On Monday a large party 
first proceeded to visit the Bessemer department, where one of the 
converters was blown, thecharge beingabout5 tons weight, being com- 
of Millom and Askam iron, and tires were subsequentiy rolled. 
At luncheon subsequently, several speeches were made, and the chair- 
man, in returning thanks to the Mayor of Barrow, said “‘they were 
not going to treat steel in the ordinary manufacture of that metal, 
but they had secured a patent from their works manager, Mr. 
John Windle, for the manufacture in the United Kingdom of 
lindrical boiler plates without longitudinal seams. He believed 
this patent would work out very successfully, and it would be one 
of the features in the manufacture of steel which would be asso- 
ciated with the town of Barrow. These cylindrical rings of steel 
would add greatly to the strength of the boiler, as much as, he was 
told, 25 per cent., and they had it on the authority of Mr. Parker, 
one of Lloyd’s chief engineers, that there would be a saving of 
something even more than this. haere | would this be a saving 
in the expense of Atlantic liners both by boiler space, boilers 
required, and even economy in fuel. They could produce these 
cen here and get almost what price they might ask for them, 
ut they did not wish to be unreasonable, as they were thinking of 
granting licences to the East Coast, the Clyde, and elsewhere. 
They would see, however, that they were going to carry out a 
speciality at their works which would not place them exactly in an 
analogous position with their neighbours at Hindpool.” This will 
no doubt be one of the most important improvements ever int1o- 
duced in the manufacture of boilers, 
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Duntme the past few years the construction of filters for | 


domestic and other small supply purposes has passed through so 
many phases that everybody is more or less accustomed to the 
claims put forward by the owners of the last new thing in appa- 
ratus of this kind, and if all have not arrived at the conclusion 
which seems to have been reached by our contemporary, Punch, 
namely, that the difficulty is to find the filter that will do the 
least harm, most, no doubt, have decided that all small filters 
are equally a troublesome necessary, which may do as much 
harm as good if kept in continued use without cleaning or re- 
newal for more than three or four months. This, however, is 
not necessarily the case, as is shown by experience with the 
filter we are about to describe, though even this one will not re- 
charge or renew itself with new filtering material. Maignen’s 
filter is now so well known that in describing the field service 
filter recently sent out to Egypt by the Government for the use 
of the army a very brief explanation will be sufficient. 
Assuming for the moment that all water filtering is only 
mechanical—that a filter is only a fine strainer—in this case the 


RANSPORT FILTER. 


the cause or combination of causes, the result is as stated; and 
this great efficiency has caused the War Department to send 
out to Egypt the form of the filter we now illustrate, which is, 
of course, a special form made up for transport. 

The filter consists of a hollow tinned iron filtering frame, 
Fig. 1, covered with asbestos cloth fitted with an outlet tube A 
provided with a screw and leather washer, and at the top an air 
pipe B. This frame is plazed in a tinned copper case, Fig. 2, the 
tube A passing through a hole C in the bottom of the case. A 
tap D is provided for fitting on to the screw of the tube A. 
The frame, when placed in the tinned copper case, is covered by 
a tinned copper perforated screen L through which the air pipe 

. The filter is placed in an outer leather case, Fig. 3, pro- 
vided with a pocket E for holding twelve 4 lb. packets of finely 
| powdered charcoal, and a brush. Two folded canvas buckets F 
| are strapped underneath the pocket. When in use the filter 
, should be raised from the ground by placing it on boxes, or by 
| attaching it to the tail board of a wagon. Water should first be 
| poured into the filter, until it is filled nearly to the top, Fig. 4. 


object must be to get the greatest possible amount of surface | 


into a given unit space, or,in other words, to get a filtering medium | 


which shall at the same time secure perfect porosity with the 
smallest pores. The most obviously practicable method of doing 
this is to use a very finely granular material. This has been the 
practice in the construction of filter beds with sand, of small 
filters with sand and fine charcoal, and with blocks of agglomerated 
charcoal. This method of construction has, however, prevented 
the employment of powdered charcoal, inasmuch as with a mass 
of this material, capillarity would prevent any but exceedingly 
slow percolation of water if under the pressure due to a small 
head, while a great pressure would cause the continual removal 
of the powder and its mixture in a finely divided state in the 
filtered water. To avoid the difficulties that would thus attend 
the use of fine powder charcoal, Mr. Maignen uses a combination. 
Over a supporting structure of canvas or asbestos cloth, he 
causes this powder to distribute itself from the water in which 
it is mixed, and put into the filter for filtration. The water 
passes through the asbestos cloth, and leaves the powder caught 
in its interstices, and a further quantity deposits itself over the 
whole surface of the supporting material. A thin film, or one 
of any necessary thickness, is thus obtained of very minutel 

porous charcoal. This forms the central part of a filter so § 
the space around it being filled with granular charcoal. The 
filter thus made up will intercept, not only the finest suspended 
inorganic matter, but will do the same with the small bacterium 
or bacillium. The filtering material thus used is not, however, 
simply a mechanical strainer. Carbon so finely divided has 
properties of a chemical or chemico-physical character, which 
enables it to act, as is proved by experiment upon organic and 
inorganic matter in solution. We have seen a solution cf 
sulphate of iron, then a solution of acetate of lead, then of urine, 
passed through a filter of this kind, and exhibit afterwards in 
the test tube no trace, or scarcely any, when treated with the 
proper reagents. Through a similar filter, or rather the same 
one recharged in a few minutes with filtering material, a bottle 
of claret was passed, and this came out clear white, without the 
faintest taste of claret, but only a taste of water with a slight 
addition of spirit. All the colour was equally taken from a 
solution of permanganate of potash—Condy’s fluid. Whatever 


Fig. 8. 


Half of one of the packets of finely powdered charcoal is to be 
put into an empty bucket G and placed underneath the tap D, 
and the other half of the packet is to be well stirred with the 
hand in the other bucket I filled with water, and, the tap D 
having been opened, poured into the filter K. The charcoal in 
the bucket G is to be stirred up with the water coming out of 
the filter, and again poured into the filter K. The water coming 
from the filter must be stirred in the bucket, so as to mix it with 
the charcoal which may have been left at the bottom, and again 

ured back into the filter. The object to be attained is to coat 
the whole of the surface of the asbestos cloth with an even layer 
of the finely powdered charcoal, and, to attain this object, it will 
be necessary to return to the filter the water that comes out 
until the whole of the charcoal is in the filter. The tinned 
copper screen L is now to be taken out whilst the filter is still 
full of water, and the space M, Fig. 5, round the frame and an 
inch or two over M!, is to be filled with granulated charcoal ; 
about 16 Ib. would be required for this purpose. The screen is 
then to be put in its place, and the filter is now ready for use, 
Fig. 6. The water that has been used in starting the filter 
should be thrown away. The time during which a filter thus 


charged will continue to be in working order will depend u 
the character of the water to be filtered. The filter should be 
cleaned once a month, or if the water is very bad, twice a 
month. The following is taken from the directions for cleanj 
issued on cloth to the men in Egypt :—Unscrew the tap and take 
it off; lift the filter out of its leather case. Take out the upper 
part of the granulated charcoal to the depth of about 2in. and 
throw it away. Turn the filter over on its edge, Fig. 7, and 
shake the filter until the frame and charcoal fall out. This 
should be done on clean ground, or upon a piece of canvas, or on 
a board, so as to be able to recover the granulated c 
The granulated charcoal should be placed in the two buckets and 
washed with filtered water several times, the charcoal to be 
stirred up by the hand, and the dirty water poured off. This 
washed charcoal, with a little additional new charcoal, can be 
used over again. If the charcoal is so dirty as not to be capable 
of being washed clean in the manner described, it should be 
thrown away, and fresh granulated charcoal substituted The 
filtering frame, Fig. 8, can be cleansed by dashing water N 
smartly against it. j 

Besides this special form, this filter is made for use by wine 
and spirit merchants, brewers, and, in a small form, for 
laboratory purposes. In breweries large sums are being saved 
by filtering cooler bottoms, which used to be squeegeed down 
into the drains, and in this way a wort of high gravity is 
obtained, which was previously considered worth nothing 
Wort is also filtered by it before fermentation. 


BALL’S IMPROVED AUTOMATIC TRUCK. 
THE engravings represent a form of truck, manufactured by 
John Terhune, of the Automatic Truck Works, at Midland 
Park, N.J. These trucks are used for handling locomotive and 
car axles, iron beams, girders and columns, bar iron, cast iron 
pipe, round and square timber, stone, shot, shell, &c. Various 


forms of tongs suited for the purpose are used for lifting these 
different objects. In Fig. 1 the truck is represented in the 
position it occupies when about to take up a car axle. The 
tongs aa are pivotted at cc and are pressed apart by a spring 8. 
The shaft or tongue } 5 has a handle d on its back end, by which 
it can be turned from the position shown in Fig. 1 to that in 
Fig. 2. The shaft, on its front end, has an elliptical shaped 
came. The shape of this is shown by the dotted lines at ¢ in 
Fig. 2. This cam works between the upper ends ff of the 
tongs. When the handle d is turned into a vertical position, as 
shown in Fig. 1, the major axis of the cam is vertical, or it 


stands up edgewise, so that the spring s can throw the lower 
ends of the tongs apart, and then, by raising up the handle and 
thus lowering the tongs, the latter are in such a position that 
by simply turning the handle d and shaft p, the cam e is 
brought into a position with its major axis horizontal, as shown 
in Fig. 2; the upper ends of the tongs are thus spread apart and 
the lower ends brought together so as to grasp the axle or other 
object. At the back end of the truck is a forked bearing g. 

now the tongs take hold of the axle somewhat back of its centre 
of gravity, the tendency will be, when it is raised, for the front 
end to tip downward. By bringing the handle down to the 
position in Fig. 2, the forked bearing g is brought down so as to 


rest on the axle, and thus prevent the back end from rising or 
the front end from ing down, It is thus sup 


Fig. 7. Wi 
< Fig. 9. 
Fig. 2. Fig. 3. 
Fig. 4. Fig. 5. 
d 
= FIC.I. } 
\ 
= 
7 | 
| 
| | 


THE ENGINEER. 


183 


Marcu 7, 1884. 


PUMPING ENGINE, MARPLE WATERWORKS. 
MESSRS, HATHORN, DAVEY, AND CO., LEEDS, ENGINEERS, 


securely by the tongs and the forked bearing, and can be moved 
about anywhere that the truck can be rolled on its wheels. 
Axles and other objects can be picked up and laid down as 
quickly as this sentence can be read, and it is immaterial whether 
they are hot or cold. Two kinds of wheels are used for these 
trucks ; one kind is made of iron, shown in Fig. 1, and the other 
is Sarven’s patent wooden wheel, shown in Fig. 2. A special 
form of truck is also made for handling car axles with the 
wheels on them. It is claimed that in handling axles, &€., a 
great deal of labour is saved by the use of these trucks, and 
that one man can move loads of 800 lb. to 10001b. with them 
with ease and rapidity. They are used in some of the largest 
establishments in the country, including the Baldwin Loco- 
motive Works in Philadelphia.—Railroad Gazette. 


HYDRAULIC PUMPING ENGINE. 

Tue hydraulic pumping engine which we illustrate on this page 
affords an illustration of the way in which under certain circum- 
stances pumping may be done at no cost for fuel. At Marple 
there existed two water supply reservoirs, one at a considerable 
elevation above the other which it supplied. To another and 
still higher part of Marple it was desired to force a supply of 
water. For this purpose the engine we illustrate is employed. 
It derives its power from the water falling from the central reser- 
voir—see the annexed diagram—to the lowest, where the engine 
is situated. A part of this water it forces back to the higher 
reservoir. This scheme was devised by Mr. Alfred Moore, of 
Manchester. 


CENTRAL. 
RESERVOIR 


> Low LEVEL 
RESERVOIR 


The engine is provided with an adjustable self-acting apparatus 
by which it stops automatically when any predetermined 
quantity of water has been pumped to the highest reservoir. 
Referring to the drawings, it will be seen that a lever with 
& number of holes is worked by means of a rod from and 
operated by the pump piston-rod, and that this in its turn gives 
motion to a small connecting rod which actuates a lever pro- 
vided with a pawl by which the ratchet wheel, seen at W, 
is moved a small part of a revolution for each double stroke of 
the pump. At the other end of the spindle carrying this ratchet 
dise is a worm which gears with another disc. This disc has one 
deep notch made in it, into which a catch drops when the notch 
is uppermost. This catch is connected with the dead weight 
piston in the dashpot, seen at A, so that when it drops 
into the notch referred to the supply of water is stopped. It 
will be seen that this arrangement makes the engine its own water 
meter, 


PART SECTIONAL 


ELEVATION 


that used by Messrs. Hathorn, Davey, and Co., for other engines. 
Referring to the sectional view below: The supply water enters 
at one side, and when the water is admitted to the upper side of 
the piston on the rod C, this piston is forced down, and water then 
passes by the valve at the lower end of the rod C, and thence 
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DAVEY’S PATENT SUPPLY AND EXHAUST VALVE. 


into the engine. Thesmall supply of water admitted to the top 
of the piston is controlled by the engine crosshead acting on a 
small slide valve. When the engine stroke is made the small 
supply is exhausted, and the piston goes up owing to its area 


The supply and exhaust valve here used is a modification of 


rise it lifts the exhaust valve, and allows the water to pass into 
the exhaust passage. The operation is then repeated. It will be 
observed that this very ingenious arrangement gets over all 
difficulty arising from the want of simultaneity between the 
closing of the supply and opening of the 


SCRATCH GAUGE. 
THE represented in the engraving can be used by 
Pry others for scratching or scribing, and is thus 
described by the Scientific American. People other than 
carpenters must have often thought that the gauge used by 
carpenters and joiners wanted altering so as to be just a little 
quicker ; now it is done. The rod and other details of the device 
are preferably made of circular form, so that it may be used 
without restriction to any particular side being uppermost. 
Upon the rod A is fitted a slide B, forming the head of the 
gauge, and also a sliding thumb piece or clamp C, having pro- 


jecting from one side a screw }, which is constructed with three 
longitudinal slits extending inward from the outer end of the 
screw. The end of the screw is tapered in order to bear against 
a taper socket d, at the inner end of a threaded portion in the 
slide B, so that when the thumb piece is screwed up the split 
hollow screw will clamp the rod, holding the slide at its proper 
position. If preferred, this construction of the thumb piece and 
slide may be reversed. The marker is a many pointed circular 
disc, Fig. 8, that may be screwed to the working end of the bar. 
By the circular construction of the gauge the marker is made 
more durable, since the different points may be used. This 


being greater than that of the valve below it. Continuing to 


Sherman, of North Attleborough, Mass, 


useful device has been recently patented by Mr, John E. ° 
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HYDROGEN AMALGAM. 

Hyprocex, although a gas, is recognised by chemists as a 
metal, and when combined with any solid metal—as in the case 
known to electricians—as the polarisation of a negative element, 
the compound may correctly be termed an alloy; whilst any 
compound of hydrogen with the fluid metal mercury may with 
equal correctness be termed an amalgam of hydrogen or 
“hydrogen amalgam.” The efforts of many chemists and 
mining engineers have for many years been devoted to a search 
for some effective and economical means for preventing the 
“ sickening ” of mercury and its consequent “ flouring”’ and loss. 
Some sixteen or more years ago, Professor Crookes, F.R.S., dis- 
covered and, after a series of experiments, patented the use of 
an amalgam of the metal sodium for this purpose. He made 
the amalgam in a concentrated form, and it was added in various 
proportions to the mercury used for gold amalgamation. Water 
being present, it will readily be understood that the sodium, in 
becoming converted into the hydrate (K HO) of that metal, 
caused a rapid evolution of hydrogen. The hydrogen thus 
evolved was the excess over a certain proportion which enters 
into combination with the mercury. While the mercury 
retained the charge of hydrogen, the “quickness” of the fluid 
metal was preserved; but upon the loss of the hydrogen the 
“quickness,” ceased and the mercury was acted upon by the 
injurious components contained in the ore. 

Since the introduction of the sodium amalgam, many attempts 
have been made, more especially in America, to overcome the 
tendency of mercury to “sicken ” and lose its “ quickness.” The 
greater number of these efforts have been made by the use of 
electricity as the active agent in attaining this end; but such 
efforts have been generally of a crude and unscientific character. 
Latterly Mr. Barker, of the Electro-amalgamator Company, 
Limited, has introduced a system—already detailed in these 
pages—by which the mercury is “quickened.” In his method 
the running water passing over the tables, or other apparatus of 
a similar character, is used as the electrolyte. In this arrange- 
ment, the mercury being the cathode, plates or wires of copper 
constituting anodes are brought into contact with the water 

sing over the mercury in each “riffle.” Both the cathode 
and the anodes are, of course, maintained in contact with the 
poles of a suitable source of electrical supply. The current then 
passes from the copper anode through the running water to the 
mercury cathode, and so on to the negative pole of the electro- 
motor. As a consequence of this arrangement, hydrogen is 
evolved from the water, and has the effect of reducing any 
oxide or other detrimental compound of the metal; in other 
words, it “quickens” and prevents “sickening” of the fluid 
metal, and consequent “flouring” and loss. Whilst the hydrogen 
is evolved at the cathode, oxygen enters into combination with 
the copper constituting the anodes. This to some extent im- 
pairs the conductivity of the circuit. 

The latest process, however, is that of Mr. Bernard C. Molloy, 
M.P., which we have already characterised as highly scientific 
and effective, the production of a suitable amalgam being 
obtained under the most economical and simple conditions, 
This process has the advantage of producing not only a hydrogen 
amalgam, but also at will an amalgam of hydrogen combined 
with any metal electro-positive to this latter. Thus hydrogen- 
potassium or hydrogen-sodium amalgam can be obtained, as will 
be seen by the following description. 

Mr. Molloy’s effort appears to have been, in the first place, 
directed to a system which could be adapted to any existing 
apparatus, and in certain cases where water was scarce to avoid 
altogether the use of that, in some districts, rare commodity. 
For the purpose of explanation we select an ordinary amalga- 
mating table fitted with mercury riffies. The surface of the 
table is in no way interfered with or disturbed. The bed of the 
riffle, however, is constructed of some porous material, such as 
leather, non-resinous wood, or cement, which serves as the dia- 
phragm upon which the mercury rests, and separates the fluid 
metal from the electrolyte beneath. Running the full length of 
the table is a thin layer of sand, supported and pressing against 
the diaphragm, and lying in this sand is the anode, formed 
preferably of lead. A peroxide of that metal is formed by the 
action of the currents, and may be readily reduced for use over 
and over again after working for from one to three months. 
The peroxide of lead, as is well-known, is a conductor of elec- 
tricity, and this fact constitutes an important advantage in the 
working of the process. The thin layer of sand is satu- 
rated with an electrolyte, such as dilute sulphuric acid 
(H, SO, + 20 H,O) to give a simple hydrogen amalgam ; 
(Na, SO, + « H, 0) to give a hydrogen sodium amalgam ; or 
(K, SO, + « H, O) to give a hydrogen potassium amalgam. 
Numerous other electrolytes constituted by acids, alkalies, and 
salts, can be used:to form an amalgam permanently maintained 
in a condition of “quickness” and freed from all liability to 
“sicken,” whatever the components of the ore may be. The 
mercury is connected with the negative pole of the voltaic 
battery or other electro-motor, and the lead made with the posi- 
tive pole of the same source. When the current passes there is 
formed, according to the nature of the electrolyte, a hydrogen 
amalgam, or an amalgam of hydrogen with a metal electro- 
positive to hydrogen. The electrolyte, which, it will be under- 
stood, is distinct and apart from the body of the water passing 
over the table, will last almost indefinitely, there being no con- 
sumption of any of its constituents, excepting hydrogenand oxygen 
from the water of solution. The quantity of acid or saline mate- 
rial contained in the electrolyte is so very small that there can 
be no difficulty in finding a supply in any district. The question 
of the supply of electricity is one which in many mining districts 
involves considerations of practical importance, since a large 
supply would necessitate water or steam power. It has been 
found that two cells having an electro-motive force of about two 
volts each will in this process suffice ; if preferred, however, a 
very small dynamo machine can be used. In connection with 
the electro-motive force it is requisite to use, it may be observed 
that an amalgam of sodium containing only a small quantity of 
this metal would, when constituting a positive element in con- 
junction with a lead negative and on an aqueous electrolyte, 
give an opposing electro-motive force of less than three volts. 
Such an amalgam could therefore be obtained under an electro- 
motive force of about four volts. The electrical resistance in 
the circuit constituted by the apparatus being very small, no 
electrical power is wasted. When water constitutes the electro- 
lyte, as in Barker’s system, then the electro-motive force required 
to obtain a given current would be very much greater than that 
above specified. The conditions assured under this process 
appear to be all that can be required, whilst the amalgams 
obtained are these most calculated to preserve the “ quickness,” 
and prevent the “sickening ” of the mercury. 

Mr. Molloy has designed a special form of amalgamating 
machine to be used in conjunction with the above process, and 
with or without the aid of water. By the employment of this 
machine, each particle of the ore is slowly rolled in the quick- 
ened mercury for from fifteen to thirty or more seconds. 


When the extent of the gold and silver mining industries is! of the 


considered, and-when it is borne in mind that a considerable 
percentage of the precious metal present in the ore is, in the 
ordinary process of extraction, lost through defective amalgama- 
tion—due to insufficient contact with the mercury, or to a total 
absence of contact, as in the case of float gold—it is obvious 
that the introduction of any system obviating such loss isa 
matter of very great importance to those who are interested in 
the above-mentioned industries. We expect shortly to hear of 
the practical introduction on a large scale of Mr. Molloy’s pro- 
cess, and we look forward with interest to the results which 
may be obtained from it. 


ELECTROLYTIC RESEARCHES ON THE APPLI- 
CATION OF FARADAY’S LAW. 


THERE has recently been published an interesting paper on the 
above subject by Hans Jahn, in the Monatsh. Chemic. He says: 
The starting point of all theories of electrolysis is the well- 
known law of Faraday, from which, when expressed according to 
existing conceptions, we learn that equal quantities of electricity 
are capable of setting free equal numbers of combining units or 
quantivalencies ; whence also it follows directly that currents of 
equal intensity must separate at the electrode equivalent quanti- 
ties of the two ions composing an electrolyte; and consequently, 
that the work done by the current in decomposing chemically 
equivalent quantities of the electrolyte is the same for all 
electrolytes, and quite independent of the chemical nature of 
the ions contained therein. 

If, however, we admit, according to the ordinary assumption 
that the atoms or radicles of an electrolyte are held together by 
a peculiar force—affinity—depending only on the chemical 
nature of those atoms, the explanation of electrolytic pheno- 
mena in the sense of Faraday’s law is attended with considerable 
difficulty. 

Solutions of copper sulphate and zine sulphate of equal 
strength yield equal quantities of oxygen and sulphuric acid at 
the anode and chemical equivalent quantities of zinc and copper 
atthe cathode. Butthequantitiesof work which must be expended 
by the current in order to resolve these two salts into their 
constituents, viz., metal, oxygen, and sulphuric acid, are very 
different, the zinc salt requiring the expenditure of nearly twice 
the amount of work that suffices for the decomposition of the 
copper salt; and in accordance with this fact, it has been shown 
by Thomsen that the formation of zinc sulphate from zinc, 
oxygen, and sulphuric acid, is attended with the evolution of 
nearly twice the amount of heat that is evolved in the formation 
of the copper salt, viz.:— 

(M, SO. Aq) = 106701 heat units. 
(Cu, 0, SO. Aq) = 55°96 heat units. 

Granting, however, the existence of different forces of affinity, 
it follows that, in the electrolytic decomposition of a salt, the 
current must loosen these forces of affinity by restoring the 
component atoms and molecules to their original condition of 
movement; but since the decomposition of zinc sulphate 
requires the expenditure of an amount of working force nearly 
double of that required to decompose the copper salt, it seems 
to follow that equal quantities of electricity will decompose 
twice as much of the latter salt as of the former, a result which 
appears at first sight to be in direct contradiction to Faraday’s 
law of electrolysis. The author, however, suggests that in the 
decomposition of equivalent quantities of the salts under con- 
sideration, part of the electric force is expended in the purely 
chemical work of neutralising the forces of affinity, and another 
part in overcoming the resistances to conduction and other 
antagonistic forces—a view which, indeed, was suggested by 
Faraday himself in his classic researches on electrolysis; and as 
the first of those amounts is directly, and the second inversely 
proportional to the affinity of the ions, the sum of the two 
components must remain constant for all electrolytes, and conse- 
quently the quantities of electricity required for the decomposi- 
tion of equivalent quantities of different electrolytes must be 
the same in all cases,—which is Faraday’s law. 

With the view of throwing further light on this matter, the 
author has made a series of experiments on the quantities of 
heat evolved in the electrolysis of the sulphates of zinc and 
copper, using a calorimeter of peculiar construction, for the 
description of which the reader must be referred to the original 
paper in the Monatsheft. 

The main result of his experiments is that the quantities of 
electricity used up, or rather converted into heat, in overcoming 
the resistance to conduction and other secondary influences, are 
inversely proportional to the forces of affinity of the ions of the 
electrolyte. Hence it appears, in spite of the different amounts 
of chemical work which must be supplied by the current for the 
decomposition of the two salts above mentioned, the entire loss 
of energy in the circuit is the same in both cases, and therefore 
that Faraday’s law holds good, even if we admit the existence of 
a determinate affinity between the ions to be overcome by the 
electric current. 

The author has also subjected this inference to a further test. 
If the quantity of electricity converted into heat by the resist- 
ance of conduction, the secondary actions, &c., in the circuit, is 
less, as the affinity between the ions concerned is greater, the 
amount of heat evolved in the electrolyte of copper sulphate and 
zinc sulphate with copper and zine electrode respectively must 
be the same for both salts; for it is clear that if the development 
or abstraction of heat, due to the solution of the anode, with 
reproduction of the original salt, increases in the same ratio as 
the quantity of heat due to the resistance to conduction dimi- 
nishes, the total amount of heat evolved must be the same in 
both cases. 

This conclusion is fully borne out by the author's experiments. 
In solutions containing respectively CuSO, + 200 H,O and Zn 
SO, + 200 H,O, the quantities of heat evolved in the deposition 
of equivalent weights of copper and zinc were found to be: for 
copper, 39°497 ; and for zine 39°958 heat-units; and solutions 
containing CuSO, + 100 H,O and ZnSO, + 100 H,0, gave for 
copper 37°95, and for zinc 39°39 heat-units. A solution of silver 
nitrate containing Ag,N,O, + 200 H,O gave for the deposition 
of an equivalent weight of silver 34°03 heat-unita. This some- 
what smaller result is regarded by the author as probably due 
to the fact observed by Hittorff, that in the electrolysis of copper 
and zinc solutions equal proportions of the working force are 
converted into kinetic energy of the ion, whereas in silver solu- 
tions a larger proportion of the working is thus converted, and 
consequently only a smaller proportion is converted into heat. 

In the electrolysis of mixed solutions of zinc and copper 
sulphate the deposit on the cathode consists wholly of copper. 


FOREIGN NOTES. 

A poweRFUL steam dredger, built for the Imperial Chinese 
Government by the Vulcan Shipbuilding Company, of Bredow, 
has just departed from Stettin on its voyage outto China. The 
work for which this craft was specially designed is the deepening 
channels leading to Port Arthur Harbour, on the north 


coast of China, but it is also proposed to employ the same atany 
point on the coast where its services may be required, The 
dredger has therefore been constructed in such a manner as to 
be able to keep the sea in all weather. It will be remembered 
that two barbette-ironclads and a protected cruiser, which were 
lately built by the Vulcan Company for the same Government, 
are at present lying under the forts of Swinemunde, and that 
it is considered unadvisable to permit them to leave the friendly 
shelter of a German port until the differences now existing 
between the Governments of France and China have bee, 
arranged, No such considerations, however, appear to have 
interfered with the departure of the above dredger, although it 
is rumoured that she carries out to China a valuable cargo of 
munitions of war, such as torpedoes, Mauser rifles, &c. 

Considerable satisfaction is felt in Germany at the prospect of 
an understanding being arrived at as to the so-called “ Inter. 
national Cartel” for regulating the price of steel rails. Although 
no definite arrangement appears as yet to have been made, the 
conclusion of such a treaty between the principal rail manufac. 
turers of England, France, Germany, and Belgium, is regarded 
as almost certain by the trade in Germany, and the prospect, of 
a ful termination to the negotiations has already made 
a favourable impression on the Berlin Bourse. 

The Journal des Intéréts Maritimes, of Antwerp, reports at 
considerable length on the cases of spontaneous combustion 
which lately occurred in the coal bunkers of the French steamers 
Bordeauxand Paris, and maintains that this was mainly due to the 
fact that these steamers were provided with German coals, It is 
asserted that this coal is peculiarly liable to ignite spontaneously, 
and that it is, therefore, dangerous to employ the same on ship 
board. Thisstatementhas caused some commotion among German 
coalowners, and the matter has been taken up by the West- 
phalian Society for the Export of Coal, who maintain that the 
German fuel is no more liable to cause mishaps, such as the 
above, than English or Belgian coal. This affair is of consider. 
able importance to the German trade, as many thousand tons of 
coal for marine purposes are annually exported to France from 
the Saarbriicken districts, and it is feared that the frequent 
occurrence of cases of spontaneous combustion will materially 
affect the same. 

The Société John Cockerill, of Seraing, in Belgium, have con- 
cluded a contract with the Eastern Railway of France for the 
delivery of 1200 tons of steel tires. This has created some dis- 
satisfaction among French manufacturers, as the steel trade in 
thenorth is still very much depressed, and it is argued that in con- 
sideration of this circumstance so large an order should not have 
been permitted to leave the country. It is, however, not very 
probable that the conduct of railway companies will be influ- 
enced by any such considerations, and French manufacturers 
will have to seek a remedy elsewhere against the recurrence of 
such contretemps. 

A series of very successful experiments with 45-centimetre 
guns are at present being carried out at the Kummersdorf 
Range, near Berlin. A German military paper observes in refer- 
ence to these trials that the projectiles thrown by the above 
guns weigh 350 kilos, and that the charge consists of 49 kilos, 
of prismatic powder. 

It is reported that Messrs, J. and G. Thompson, of Glasgow, 
have obtained the contract for the construction of one or more 
ironclad vessels of war for the Greek Government. If this 
rumour proves to be correct, Messrs. Thompson may be con- 
gratulated on their success in securing a contract for which the 
competition has been almost without parallel in the annals of 
the shipbuilding trade. Well-informed persons on the Conti- 
nent confidently anticipated that the above vessels would be 
built at either Stettin or Toulon, and the result has therefore 
taken them completely by surprise. It will be remembered 
that when the Government of China some time ago ordered 
several ships of war in Germany, the press of the latter country 
exulted in the supposed fact that foreign nations were at length 
prepared to acknowledge the great superiority of German naval 
architects. This triumph was, however, of but short duration, 
as it soon became apparent that the orders had only come to 
Germany in consequence of the ruinously low prices at which 
the contracts were taken—a fact which was known in England 
from the first. 

On the 16th February there was launched at Cherbourg a 
gunboat for the French Navy. The vessel, which was named 
the Cométe, is of the following dimensions, viz., length between 
the perpendiculars, 150ft.; beam, 23ft. 7in.; depth in hold, 
10ft. 6in.; draught of water, 8ft. 6in. Her displacement is 
450 tons, and she is supplied with engines of 100-horse power 
nominal. The hull is built of steel. She carries two 5}in. and 
two 4in, breech-loading guns of French make; and itis expected 
that she will realise a speed of at least eleven knots per hour. 


DR. TODHUNTER, F.R.S. 

Ir rarely falls to our lot to record the death of a man s0 
skilled in teaching pure mathematical science as on the present 
occasion. It is stated, and with great justice, that considerable 
gloom was cast over University circles on Sunday last, at Cam- 
bridge, by the mournful intelligence, which spread over the town, 
that Mr. Isaac Todhunter had died on the previous evening. 
Mr. Todhunter, who had been in ailing health for some time, 
was universally known by his numerous mathematical publica- 
tions. He took his degree in the year 1848, when he was 
Senior Wrangler, the late Bishop Mackenzie being second to him 
in the mathematical tripos. He was also First Smiths’ 
Prizeman, whilst Bishop Barry, who left but the other day for 
the Antipodes, was the second. He was Moderator in the 
mathematical tripos of 1865, and was made Examiner in 1866. 
He also took the degree of Master of Arts in the University of Lon- 
don. In 1871 hewas successful in winning the Adams’ prize for the 
best essay on pure mathematics; this is awarded every two years 
to the author of the best essay on some subject in pure mathe- 
matics, astronomy, or other branch of natural philosophy. He 
was an Honorary Fellow of St. John’s College, Cambridge, 
Fellow of the Royal Society, and was last year made an 
Honorary Doctor of Science of the University of Cambridge. He 
was the author of several mathematical works, as has already 
been stated, including “The Theory of Equations,” “Plane 
Trigonometry,” “Spherical Trigonometry, “ Plane Co-ordinate 
Geometry as Applied to the Straight Line and the Conic 
Sections,” “The Differential Calculus and its Applications,” 
“Examples of Analytical Geometry of Three Dimensions,” and 
“ Analytical Statics.” The Rev. F. F. Goe, rector of St. George’s, 
Bloomsbury, in preaching the University sermon last Sunday, 
made feeling allusion to the death of Dr. Todhunter, while the 
Dead March in Saul was played by Dr. Garratt at the conclu- 
sion of the service. Mr. Todhunter was Principal Mathematical 
Lecturer at St. John’s, and for a long course of years was one of 
the most favourite “ coaches” for the examination for the Mathe- 
matical Tripos. 
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RAILWAY MATTERS. 


line to Weston-super-Mare, which has been recently 

opened for public traffic on Saturday last. 
iy the fail of a tunnel on the Bangor and Bethesda Railway on 
the 5th inst., two navvies were killed and three others seriously 


injured. It is believed that heavy rain had loosened the top of 


e tunnel. 

London and North-Western Railway opened a 

w station at Sandycroft, near Chester, on Saturday. The 
rv Ae has been erected, to a great extent, for the accommodation 
of the Sandycroft Foundry and Engine Works Company. 

‘THE South-Eastern Railway Locomotive Works are to be 
removed to Sevenoaks. The Ashford establishment will be 
retained as a carriage building works. Is it too much to hope 
that there will soon be a sensible improvement in the passenger 
rolling stock of this line? 

is not long since the Belgian State Railroads have published 
dhs report e the year 1882, At the close of the year the 
system included 1887 miles of road, ninety-four miles having been 
added to it during the year. This system had cost the Government 
£45,248,000, or at the rate of £23,974 per mile. The earnings of 
this system in 1882 were £44,454,111, which is £2491 per average 
mile worked, an increase of £10—or 0°4 per cent.—per mile over 1881. 
Of these earnings 647 per cent. was absorbed by the working 
expenses, leaving as net earnings £1,617,620, or £875 per mile of 
road 


Raiway extension in India seems likely to be strongly pressed 
upon the Government. The Bombay Chamber of Commerce has 
submitted a memorial to the Viceroy, urging that railway extension 
be prosecuted at the rate of 2000 or 3000 miles annually for the 
next ten years at a cost of £20,000,000 per annum. The following 
are the works most urgently needed :-—(1) An extension, on 
the broad gauge, of the Bhopal State amy through Lalitpore 
and Jhansi to Gwalior, with a branch from Jhansi to Cawnpore. 
(2) The construction of a b gauge Jhansi-Manikpore line. (3) 
Of a broad gauge line from Calcutta to Nagpore; and (4) of a 
broad gauge line from Godra to Rutlam. They suggest that in 
future agreements with guaranteed companies the Government 
should always reserve the right to fix rates and fares, and to 
receive a moiety of the excess of profit over the guaranteed 
interest. 

Tur Whitechapel extension of the East London Railway was 
inspected on Saturday by General Hutchinson, R.E., of the Rail- 
way Department of the Board of Trade. He was commeeres by 
Mr. Shaw, the secretary, Mr. Spagnoletti, Mr. John Robinson, 
resident engineer, Mr. Charles Barry’s representative, Mr. Thos. 
Walker, the contractor, Mr. Banister, C.E., Mr. Williams, Traffic 
Superintendent of the London, Brighton, and South Coast Rail- 
way, and a number of other gentlemen, The inspector made a 
careful examination of the works, and the line is now certified as 
ready to be open for traffic. This extension branches from the 
East London Railway, under Cotton-street, passes under Raven- 
row, East Mount-street, the London Hospital, and the White- 
chapel-road, in front of the Pavilion Theatre, and terminates at 


St. Mary’s Station, near the Volunteers’ Drill Hall, where it joins | ¥ 


the extension, now in course of construction, of the Metropolitan 
and District Railway. 

THE passenger traffic on the Belgian State Railways in 1882 
amounted to 47,986,402 passengers carried an average distance 
of 13°18 miles, which was an increase of 9°2 per cent. in passengers 
over the previous year, the average journey being almost identically 
the same. e increase was chiefly in the travel at lowest rates, 
and the passenger earnings increased only 7 per cent., the average 
receipt per passenger being about 8d., or O°6d. per mile—the lowest 
in Europe, doubtless, but not as low as on some railroads in India. 
No less than 18 per cent. of all the travel was on commutation 
tickets, producing less than 5 per cent. of the passenger earnings, 
so that the average rates on this travel must have been extremely 
low. A large part of this travel is by workmen carried from 
villages near by to the places where the mines or factories are 
situated in which they work. The average fare paid by a com- 
muter was 2°id., by other classes of passengers, 9d. At these 
low rates the passenger earnings were 324 per cent. of the total 
earnings. The whole p ger traffic ted to 662,600,000 
passenger miles on the 1887 miles of road, which the Railroad 
Gazette compares with the 432,000,000 on the 1000 miles of the 
New York Central. The Belgian travel is at the average rate of 
450 passengers carried each way daily over the whole mileage. By 
the census of 1880 the number in this country was equivalent 
to ninety-eight passengers each way daily over every mile of road, 
but some of our roads, besides the New York Central, have much 
more than the Belgian State roads. 


On Sunday morning a serious railway collision, or a series of 
railway collisions, occurred on the north-eastern section of the 
Caledonian Railway. A goods train from Perth to Aberdeen had 
got as far as Kirriemuir Junction, about three miles from Forfar, 
when it was shunted from the down to the up line to let the mail 
train pass. Shortly afterwards another goods train from Forfar 
came up and collided with the Perth train, the result being that 
nine wagons were smashed and both lines were blocked. Some 
very large logs of wood which were thrown from the wagons fell 
upon the signal wires, so that the officials were unable to raise the 
signal against the mail train, which had before the collision 
occurred passed Glamis, the station to the south of the junction. 
It seems, however, that even had the signals been workable there 
would not have been time to avert the second collision which 
occurred. The mail train had reached the distance signal, but the 
thick weather prevented the driver of the mail seeing what had 
occu As soon as he did see the wrecked train he applied his 
brake, but it was too late; the engine struck one of the wagons and 
then came upon some of the logs of wood. In this way the engine 
was nearly overturned, and the permanent way torn upand destroyed. 
The scene was now one of great confusion; wagons, engines, and 
débris blocked both rails and covered the banks. In some 
miraculous way the officials in charge of the trains escaped almost 
—— injury, as did also the Post-office officials, but some were 
shaken. 


ANOTHER question affecting the charges of railway companies in 
connection with the carriage of goods has during the past week 
been brought under the attention of the coal trade in the North. 
The Town Clerk of Blackburn has sent out a circular note to the 
trade calling attention to the fact that the following clause a rs 
in a Bill which is being promoted by the London and North- 
Western Railway Company in the present session of Parliament, 
viz.: ‘Section 60.—In lieu of any other payment, charge, or 
remuneration which under the Act (local and personal) 9th and 
10th Vic., chap. 204, entitled the London and Birmingham Grand 
Junction and Manchester and Birmingham Railway Companies,” 
the company is entitled ‘‘to demand and receive in respect of 
wagons or carriages provided by it for the conveyance of coal, 
cannel, slack, culm, coke, or cinders where the same are conveyed 
for any dist not e ding 50 miles, the company may demand 
and receive any sum not exceeding 6d. per ton, and where the same 
are conveyed for any distance — 50 miles, but not exceeding 
150 miles, the company ef demand and receive any sum not 
exceeding 1s, per ton, and where the same are conveyed for any 
distance casein ig 150 miles the company may demand and receive 
any sum not exceeding 1s, 3d. per ton.” The circular, wasfbrought 
up for consideration at the meeting of the South-West Lancashire 

owners’ Association on Tuesday, and also at a special meeting 
of the committee of the Manchester Coal Exchange, held on Tues- 
ro As the passing of a clause such as the above was considered 
to be detrimental to the interests of the coal trade, it was decided 
iy both associations that they should take such steps as were in 
eir spe to oppose the passing of the proposed clause referred 

e circular. 
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NOTES AND MEMORANDA. 


DvRinG last year vessels having a total tonnage of 393,941 tons 
were returned as lost or broken up. Of these, 144,138 were of 
wood, 248,221 of iron, and 1582 of steel. 


THE tonnage of new ships under construction or contracted for 
in the United Kingdom at the commencement of the year was 
729,446. In 1883 it was 1,075,259, in 1882 it was 1,204,603, in 1881 
it was 843,000. At the commencement of the current year it was 
then 345,813 tons less than 1883. The decrease in the tonnage of 
iron vessels under construction is 28 per cent., but of steel vessels 
45 per cent. 


THE Moniteur Industrielle gives as the composition of an 
“artificial gutta-percha,” 50 parts by weight of copal, and 7°5 to 
15 of sulphur, with 15 to 30 of turpentine, or 55 to 60 of petro- 
leum. Mix well; heat to 100 deg. C.—212 deg. Fah,—until com- 
pletely dissolved; let cool to 30 deg. to 35 deg. C.—86 deg. to 
% deg. Fah.; and a solution of 3 parts of caseine in weak 
ammonia, and a little methylene; re-heat to 100 deg. to 120 deg. 
C.—212 deg. to 248 deg. Fah.—until of weak consistence; then boil 
with a 15 to 20 per cent. solution of tannin, and about 15 parts of 
ammonia. After boiling several hours, wash and oool. 


AT a recent meeting of the Chemical Society, a paper was read 
on the expansion of liquids, by D. Mendeléeff, translated from the 
Russian by B. Brauner. In this paper the author, principally from 
data furnished by Thorpe—Chem. Soc. Journ, T'rans., 1880, p. 141 
—gives the tion V = as expressing approximately the 


1 — wt 
expansion of liquids. « is named the “‘ determinator of expansion.” 
It is a coefficient characterising each liquid, just as each liquid has 
a specific gravity, boiling point, &c. The author states that the 
above expression, although many liquids deviate slightly from it, 
is sufficient in the majority of physico-chemical investigations. 


THE report of the American Commissioner of Patents has been 
ublished. From it we learn that the total receipts of the office 
or the year 1883 were 1,146,240 dols., and the expenses 675,234. 

dols. The total number of applications relating to patents was 
34,576, of which 33,073 were i inventions, 1238 for designs, and 
265 for reissues. There were 2741 caveats filed, 915 applications 
for registry of trade-marks, 834 for registry of labels, 18 disclaimers, 
and 640 appeals, making a total of 39,724 cases for investigation 
and action. The number of patents issued in 1883, including 
designs, was 22,216, and there were 167 reissues, or a total of 

‘ gainst 19,267 patents and reissues in 1882, and 16,584 in 

1881. There were also 902 trade-marks registered in 1883, and 906 
labels, while 8874 patents expired, and were withheld for 
non-payment of the final fee. 


WRITING on “‘ Brass Castings,” the Age of Stecl remarks :—“ If 
what was put in a crucible came out of it, there would be less 
diversity in results. What with the volatility of some metals, and 
the varied melting points of others, in the same mix it is wonder- 
ful that anything itke uniformity can be obtained in ordinary work. 
Zinc sublimes—burns away—at 773 deg. to 800 deg., while the heat 
of the metal with which it should be intimately mixed in making 
ellow brass—copper—is nearly 2000 deg. Zinc, tin, and lead enter 
into compositions of copper, to form alloys in varying proportions 
—always in definite quantity for a given alloy. It will seen, 
therefore, from the ease with which the lesser metals are burned 
away, at comparatively low temperatures, that it is a very easy 
matter to make several kinds of metal with the same mix.” We 
may add that copper often manifests a remarkable agenser | for 
leaving the casting house, which further plicates the questi 


DvurInG 1883 there were registered four steamers of over 5000 
tons gross They were :—Aurania, steel ; length, J70ft.; breadth, 
57 °2ft.; 37 °2ft.; gross tonnage, 7269; registered horse-power, 
1500. Built and engined by Messrs. J. and G. Thomson, of Glas- 

ow, for the Cunard Company’s line from Liverpool to the United 

tates. Oregon, iron; length, 50lft.; breadth, 54°2ft.; depth, 
38ft.; gross tonnage, 7375; registered horse-power, 2000. Built 
and engined by Messrs. John Elder and Co., of Glasgow, for the 
Guion Company’s line from Liverpool to the United States. City 
of Chicago, iron ; length, ,430°6ft.; breadth, 45ft.; depth, 33°6ft.; 
gross tonnage, 5202; registered horse-power, 900. Built by 
Messrs. C. Connell and Co., Glasgow, and engined by Messrs. J. 
and G, Thomson, Glasgow, for the Inman Company’s line from 
Liverpool to the United States. Bitterne, iron; length, 387°2ft.; 
breadth, 44°4ft.; depth, 33°3ft.; gross tonnage, 5085; registered 
horse-power, 700. Built and engined by Messrs. Oswald, Mor- 
daunt, and Co., Southampton, for Messrs. Briggs, of Sunderland. 


“In the last number of the Journal of the Russian: Chemical 
Society is an interesting theory of solutions, by M. Alexeyeff, the 
forces of gravitation, cohesion, and chemical affinity being consi- 
dered as three different degrees of one single force, which differ 
from one another only by the distances at which the action of the 
force is exercised. M. Alexeyeff asks, ‘‘ Which of these two last 
forces, of cohesion or of chemical atfinity, is manifested in solu- 
tions?” and pronounces himself for the former. The simplest cases 
of solutions are, in fact, those where there is no chemical affinit: 
between the bodies dissolving and dissolved. Such cases were we 
known | since for gases and solid bodies. The solution of gases 
in solid bodies is quite analogous to imbibition of solids with liquids, 
and the much greater solubility of gases in liquids may be easily 
explained by the greater penetration of gases between the molecules 
of a liquid. The law of solubility of gases given by Dalton is 
perfectly agreeable with the supposition that the dissolved gases 
maintain their own aggregation when dissolved. The same is true 
with regard to solutions of liquids. The simplest of these is the 
solution of phenol and aniline in water. The stability of the eom- 
pound formed by phenol with aniline shows that both have no 
affinity to water. Further, M. Alexeyeff discusses the applicability 
of his theory to bodies which easily pass from one state to another, 
and the relations of water to colloids, the solutions of liquids in 
liquids being, on his hypothesis, quite like emulsions. Nature 
mentions that he is engaged now in experiments intended to show 
that the common emulsions have the properties of solutions. 


AccoRDING to Faraday’s law and the experiments of M. 
ee a given current of electricity, traversing a series of salts 
capable of being electrolysed during a given time, separates at the 
negative pole weights of the different metals proportional to their 
equivalents ; that is to say, that 107°9 gr. of silver being precipitated, 
the same current will precipitate, in the same time, 103°5 gr. of 
lead. It will also separate 39°1 gr. of potassium and 68°5 gr. of 
barium. As these latter metals decompose water they do not 
exist free, but are found as a free base round the pole. These 
different weights are Lak “aap aap to the equivalents—that 1s, to 
the relative weights according to which the metals may be substi- 
tuted the one for the other. In order that they should be propor- 
tional to the atomic weights we ought to obtain, in the same time 
as 107°9 gr. of silver, 206 gr. of lead—that is, double the weight 
actually precipitated; in the same time as it takes to obtain 39.1 gr. 
of potassium we ought to obtain 137 gr. of barium, which is not 
the case. In the same way with the electro-negative elements. If 
we electrolyse in a similar circuit the chloride and oxide of a 
similar metal, the weights of chlorine and oxygen set free in the 
same period are proportional to 35 gr., 5 y for chlorine and 8 gr. 
for oxygen—that is, to the equivalents. If they were proportional 
to the atomic weights, we ought to obtain for 35°5 gr. of chlorine 
16 gr. of oxygen, which is not the case. Without entering into any 
discussion on the valency of bodies, the idea of which is anterior 
to the new atomic notation—since it is the result of the discovery 
of polybasic acids by Graham in 1835, of polyatomic alcohols by 
myself in 1854, and of glyeol two years after by M. Wurtz— 
confine myself, M. Berthelot, in the Comptes Rendus, says, to 
testifying that Faraday’s law is more simply expressed, as a rule, 
by means of equivalents than by means of atomic weights, both as 
concerns electro-positive and electro-negative elements. 


MISCELLANEA. 


AN explosion occurred on the 27th ult. at a powder mill near 
Omaho, by which four boys were blown to atoms. 

Messrs. HAYWARD TYLER AND Co. have received the Gold 
Medal—highest award—for aérated water machinery, at the Cal- 
cutta Exhibition. 

THE Preston Town Council have approved plans for an extensive 

stem of dock accommodation devised by Mr. E. Garlick, the 
plans including wet and dry docks and extensive river diversion. 

THE water committee of the Birmingham Corporation on 
Tuesday obtained the ion of the Town Council to a consider- 
able reduction in the charge to consumers, rendered possible 
mainly by improvements in plant. 

MopERN gas apparatus, shown by the Corporation Gas Com- 
mittee will be included in the third amnual exhibition in connec- 
tion with the National Trade Exhibition Association, to be Pam 
by the Mayor of Birmingham—Alderman Cook—on April 28th in 
Bingley Hall. 

On Saturday, the 1st inst., Messrs. Earle’s Shipbuilding and 
Engineering Company, Hull, launched a steel screw steamer for 
Messrs. Thos. Wilson, Sons, and Co., of the same town. The 
dimensions of the vessel are as follows :—Length, 175ft.; breadth, 
25ft.; depth of hold, 14ft. Triple compound expansion engines 
of 90 nominal horse-power. Miss Mary Cameron aamed the ship 
the Dynamo.” 

In a lecture on Wednesday evening at the Society of Arts, Mr. 
W. H. Preece pronounced electric lighting a practical success. 
What had acl a disastrous failure was electric-company mon- 
gering and electric-lighting finance. People would pay a reason- 
able price for electric light, whatever might be the price of gas. 
At present it is a luxury, but the progress made was so rapid that 
the day was not so far distant when it will be demanded as a 
necessity. 

THE New Zealand omy Company’s new steamer Tongariro 
has performed the voyage from Lyttelton, N.Z., vid Cape Horn, in 
the remarkably short space of 38 days 3 hours. This means that 
in fair weather or foul the vessel has plodded its way through the 
ocean at an average of 12°8 knots per hour, or over 308 miles per 
day. The Tongariro is over 4000 tons register. Out and home the 
whole actual age | time of the Tongariro was 78 days 12 hours 
32 minutes, the total distance being 24,165 miles, being 12,410 
miles out and 11,725 miles home. 

EVERYONE must sympathise with the efforts of the London 
vestries, or their delegates, to stop the illegal or inequitable charges 
made by wealthy water companies; but the public, as well as their 
delegates, must be reminded that such unqualified denunciation 
and false stat ts respecting the quantity and quality of the 
water supplied by the water companies as those made by a 
Mr. Squire, at Camberwell, on Tuesday, must do the cause of 
reform much more harm than good, and could only proceed from 
unqualified absence of real knowledge of the subject discussed. 

THE members of the Edinburgh Stock Exchange Association 
have forwarded a memorial to the Postmaster-General pointing 
out the inconvenience and loss resulting from the constantly 
recurring interruption of telegraphic communication caused by the 
frequent storms, and suggesting that at least the principal lines of 
communication throughout the country should be protected from 
atmospheric disturbance by wires being placed underground. It is 
not proposed that the underground system should supersede the 
present system. In ordinary circumstances it would act as an 
auxiliary, and in contingencies only as a substitute. 

THE notice which has been served by the associated masters in 
the wire drawing trade for a reduction in wages of 25 per cent. is 
being resisted by the Shropshire operatives. These state that upon 
some sizes the notice means a reduction of from 30.to 40 per cent., 
but the masters aver that these are very fine sizes, of which a work- 
man does not make more than, perhaps, 1 cwt. in a week, und that 
upon the ordinary class of work the drop is not more than 20 per 
cent. The men have come out on strike, but the masters state 
that they have no alternative but to enforce the notice consequent 
upon the increasing German competition, which has already 
brought prices down to a very low figure. How long the strike in 


Shropshire will continue depends mainly upon the Warrington - 


operatives. 

Mr. ARNOLD Mor ey, M.P., has at length issued his report 
relating to the explosion at Wharncliffe Carlton Colliery on the 
18th of October last. Mr. Morley states that the inquiry has not 
led to any practical results, mainly owing to the necessity for 
closing the mine in consequence of the apprehended conflagration. 
The inquiry, however, he thinks, proved conclusively that there 
are no grounds for believing that the disaster was in any way due 
to the bad management or misconduct of any person connected 
with the colliery, and he, therefore, reports that in his judgment 
there is no occasion for instituting proceedings against any one, 
either for an offence against the rules in relation to the manage- 
ment, or for criminal responsibility with reference to the loss of 
life resulting from the explosion. 

AT a meeting of the Institute of Mining Engineers at Dudley on 
Monday, a letter was read from the Royal National Miners’ Life- 
saving Institution, accompanied by a a. This set out 
that the scheme was to be supported by voluntary contributions, 
and that powerful pumping machinery in case of sudden floodings 
would be provided, whilst colliers in all districts would be taught 
to give aid to sufferers and divided into parties of rescuers. The 
letter asked for a member of the Institute to be nominated as a 
vice-president, and two members to be on the Council. The Pre- 
sident held that it was a carrying forward of the work of the 
Fleuss system, and that some of the objects of the Institution 
were already in progress, such as barometrical warnings and the 
teaching of ambulance drill and “‘first aid.” It was determined 
to make further inquiries into the matter before consenting to the 
request of the Institution. 

THE New British Iron Company, makers of the “ Lion” 
brand of Staffordshire iron, has recently lighted its Corn- 
greaves Works, near Birmingham, by electricity, the Maxim- 
Weston Company supplying the installation, which consists of 
eleven Weston arc lamps of 1400 candle-power each, supplied with 
current from a Weston dynamo. The dynamo is driven ata 
maximum speed of 1050 revolutions by one of Messrs. Tangye’s 
vertical engines of ten nominal horse-power, the power being 
transmitted through a short length of shafting by means of 
ordinary leather belts running on special wrought iron pulleys 
supplied by Messrs. Hudswell, Clarke, and Co., of Leeds. The New 
British Iron Company is, we believe, the first of the South Stafford- 
shire ironmasters to adopt the electric light. So far, the instal- 
lation has worked well, and with the arrangements made is likely 
to give satisfaction and be economical. 

A NEw Stroud reservoir was inaugurated last week. The board 
have constructed the reservoir with their own workmen without 
the aid of a contractor. The work has afforded employment toa 
large number of men for the past eighteen months, and the whole 
of those employed have carried out their duties in a very capable 
and satisfactory manner. Considering the nature of the work, 
and the quantity of powder used in blasting and removing the 
rock, few accidents have occurred to the men. The site of the 


reservoir was an old quarry, and the labour of forming and clearing 


the floor to the required level was a work of considerable difficulty ; 
the total quantity of débris required to be moved being about 
14,000 tons. The side walls and floor of the reservoir have been 
constructed entirely of concrete, and the roof, which consists of 
brick and concrete arches carried on iron girders, is apecmed. ly 
seventy-three brick pillars. The whole of the floor and side 

have been finished with cement rendering 14in. in thickness. The 
capacity of the reservoir is about 2,100,000 gallons, and the cost 
amounts to £1 15s. per 1000 gallons, the area being about half an 
acre, Mr. J. P. Lofthouse is the engineer of the work, 
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OREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


TO OORRESPONDENTS. 


* * In order to avoid trouble and confusion, we find it necessary to 
“apea ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
eases, be accom, nied by « large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwa to their dest 


clearly defining the responsibilities of this country towards 
the new Federation, and the duties of the latter in the 
event of our being involved in war with a maritime Power. 
It is obvious we could not largely increase the number of 
our vessels in various parts of the world at such a period ; 
and therefore it is essential a colonial defence should be 
organised to repel any sudden attack an enterprising 
enemy might make if he evaded our cruisers, or was too 

werful for them to cope with. We should be prepared 
or such expeditions as that of Admiral Missiessy, who, 
with a French squadron, in 1805, exacted caiatiatinns 
from certain of our possessions in the West Indies, and 
returned to France without encountering any of our ships. 
Can we assert now, after the lapse of nearly eighty years, 


No notice will be taken of communications which do not comply 
with these instructions. 

* * We cannot undertake to return drawings or manuscripts ; we 

* must therefore request correspondents to keep 3 
*.* All letters intended for insertion in THE ENGINEER, 07 con- 
*saining questions, must be accompanied by the name and address 
iter, not necessarily for publication, but as a proof of 
No notice whatever will be taken of anonymous 

Enxquiner.—We have not the least idea what you mean by an ‘air engine 
which draws its own air.” Please explain. ; 

G. H. (Dublin).—Balmain's luminous paint can be had Jrom Messrs. Ihlee 
and Horne, 31, Aldermanbury, London, B.C. 

w. A. C. (Sheffield).— Your letter does not contain any scientific statement 
throwing light on the subject. The merit of crucible steel castings of the 
best type is too well known to require notice in our correspondence column. 

A.—When large, heavy belts are used, there is an wivantage gained by putting 
the pulley axes nearly on the same level, in that the weight of the belt assists 
in securing adhesion, If the belt pulleys are put one over the other, then 
the weight will all be carried by the upper pulley, and the belt must be 
tighter than would otherwise be necessary in order to get adhesion to the 
lower pulley. In the cage of small, light belts, the position of the pulley 
aces is of no consequence, 

D. B. H.—/f you have made ani sold a iwachine you cannot get a valid 
patent for it. You may get a patent, but should you prosecute any ane 
jor infringement, if he finds out that you hace mde ant sold a machine, 
“he will havea perfect defence to your action. In other words, your patent 
would be worthless, But you may make improvements in your machines, 
and patent one containing these baprovements. A new combination of old 
parts is a good subject fora patent, You can gel the forms from the Law 
Courts, room No, 6, Strand, 


CHILLED CASTINGS. 
To the Bditor of the Engineer.) 
Sir,—In reply to the en cay Ha “M. B.” in your issue of 22nd ult., 
will you allow me to mention that the iron made by the Weardale 
Iron and Coal Company at Tow Law, Co, Durham, is used by most of the 
noted makers of chilled ploughshares in this country ? F. D. P. 
Spennymoor, March 4th. 


ELASTIC BOILER CEMENT. 
(To the Editor of The Engineer.) 

S1r,—I should be tly obliged by being informed thro’ our 
onnm mdents column of the composition of an elastic er for 
cuvering, inside, a leaky seam in a boiler, or maker’s name would suffice. 
The cement at the Engineering Exhibition at 


pswich, February 28th. 


STEAM TRICYCLES. 
(To the Editor of The Engineer.) 


Str,—As a reader of your journal, I take the liberty to address these 
few lines to you. Desirous of being informed respecting the newest, 
best recommendable patent steam tricycle—velocipéde a vapeur—so 
favourably mentioned at the last Bicycle and Tricycle Exhibition, I 
should feel much obliged by any reader giving me any information, or 
some addresses of English establishments furnishing the best and newest 
of that kind of machines. Franz CaMaani, 

Lindau a Bodensee, Germany, February 29th. 


SUBSCRIPTIONS. 

Tne Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied dit 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. -. £0 14s. 6d, 
Yearly (including two double numbers) .. Oe, Od, 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad. 

Cloth cases for 


received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher . Thick Paper Copies may be had, if vreferred, at 
increased rates, 

emittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, eens Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 
emittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Chili, Borneo, Ceylon, Java, and Singapore, £2 Manilla, 
Mauritius, Sandwich Isles, £2 5s. it 


ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and under is three shillings ; 
tor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case, 

All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
=, are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Editor of THe ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 


H. Rundall, R.E., C.S.I. Mr Thomas Salt, M.P., will preside. 
day, March 18th, at 8 p.m.: Applied Chemistry and p 
‘Th Source of Water Suppl 


“The Up Thames as a y.” by Dr. Percy F. 
Frankland. The Right Hon, Sir Lyon Playfair, OB. MP., FERS. 
will preside. 
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COLONIAL DEFENCE. 

Tue projected Federation of the Australian colonies will 
doubtless lead to the question of their defence being dealt 
with in a more satisfactory manner than has hitherto been 
possible, It would be a fitting opportunity also for 


the presence of a similar hostile force on the Australian 
coast would cause no fear in that region; and strong in 
a well-organised defence, a stout refusal would be the 
answer to a demand for half-a-million sterling. We are 
afraid that at the first shot the whole fabric of resistance 
would fall to pieces; terms would be made, and probably 
separation from the mother country follow a revulsion of 
feeling against a connection which had been productive of 
such a calamity. On the other hand, what power for 
defence might be developed by these colonies if all united 
in their resources and organisation! They might, indeed, 
defy any such detached force as just alluded to, and remove 
all uneasiness in this country as to their ability for self- 
defence. There are even some who look forward to the 
time when a more intimate connection with the colonies 
may enable the latter to augment our forces for offensive 
purposes, and by representation in our Parliament have 
some voice in the declaration of war which may affect 
them so deeply. But for some years to come an efficient 
defence is as much as we can ask for or expect. Ata 
time, therefore, when we hear of certain measures being 
taken towards the provision of material for this purpose, 
we naturally look for some indication to show that the dii- 
ferent colonies about to compose thisfederation haveall more 
or less adopted the same means on some settled plan of pro- 
cedure. Instead of such being apparent, we observe a diver- 
sity of action in this respect, which is much to be regretted. 
One colony invests in a number of small torpedo boats, 
and equips them with a weapon of the crudest nature. 
Another colony lays out a large sum in two gunboats, one 
large and several small py. 0 boats. The value of the 
gunboats is a matter of opinion, but as in time of war, 
raids of detached ironclads may be expected, it is a 
question whether the money might not have been more 
judiciously laid out. As regards the torpedo boats, the 
two sizes are fitted for different patterns of torpedo; 
whereas all the boats should have been equipped alike, 
even if two types of boat were desirable. But all those 
with practical experience advocate the larger type as more 
suitable for coast and harbour defence. 

Thus we find that a large sum in the aggregate is being 
spent, or, as some might term it, frittered away in these 
spasmodic efforts to provide local defence at the different 
ene In some measure it already exists, because at Mel- 

urne and Sydney fortifications, submarine mines, and 
vessels have been provided for this purpose ; but organisation 


‘is lacking should they be required in earnest. At other 


ints, as the New Zealand ports, little or no preparation 
been made. It may be urged with some truth that the 
Imperial Government is not free from blame for not having 
initiated joint action years ago instead of proudly holding 
aloof, leaving the colonies to follow their own ¢ eco in 
this matter. It was certainly our duty to have advised 
them how best to utilise their limited resources. We 
thought, however, the gift of a ship cancelled further 
obligation and relieved us of future responsibility. Can 
we surprised if the colonies now omit to seek that 
advice when they proceed to improve their defences in the 
manner already alluded to? Not only should our counsel 
and experience be at their service, but we should also 
encourage some of our best officers to enter the colonial 
service, which hitherto has certainly not been the case. 
There would be but little use in referring to the past did 
we not indicate in some measure what seems needed for the 
defence of a united Australia against any hostile force that 
might appear off its coasts. First of allshould be organised the 
local defence of each important port, to consist of fortifica- 
tions, submarine mines, and te torpedo boats. The 
fortifications should be those most suited to the particular 
locality, the employment of earthworks being especially 
advocated. The submarine mines should, where practi- 
cable, be commanded by the guns, and the simpler the 
system employed the better. All elaborate methods of 
ascertaining the condition of the mines when in position 
should be discarded, and only the simplest tests retained. 
Experience has shown the former to be unreliable, and if 
any doubt exists as to the efficiency of a mine, the simplest 
plan is to raise and examine it. The type of mine to be 
employed depends much upon local conditions, as depth of 
water, rise and fall and strength of tide, rendering 
it impossible to formulate precise rules upon this 
point. Doubtless some plant of this nature already 
exists, but the staff for its use seems lacking in 
practical knowledge, as evidenced in an occurrence that 
took - at Melbourne a few years ago, when an officer 
and his boat’s crew were blown up in some torpedo 
exercise. Though the actual cause was never clearly 
ascertained, the inquiry afterwards elicited facts showin 
an absence of certain precautions, which, if taken, eta. 
have rendered the disaster almost impossible. The 
torpedo boats should be large enough to go out and attack 
the enemy in moderately rough weather. The success of 
such operations much depends upon the attack being made 
from more than onequarter, toa preconcerted plan. 
In this case locomotive torpedoes only should be used, the 
boats having no otae: armament; but when employed upon 
reconnoitring duties, or against other boats of similar 
character, a machine equipment should replace the 
torpedo. The small boats could only perform such services 
in calm weather. They could not keep the sea for any time, 
or proceed from port to port independently, so little reliance 
can be placed on them. In addition to the purely local 
defence, there should be one or two small but powerful 


ironclads that could proceed to any point threatened with 
attack. Timely warning would be flashed by cable to all 
parts of the Federation, every port put on the alert, and 
torpedo boats sent out as vedettes to give notice of the 
enemy’s approach. Under such circumstances he should 
receive a warm welcome; but would probably find it more 
expedient to leave that part of the world undisturbed. 
We have in these cursory remarks pointed out the general 
principles upon which the material for colonial defence 
should be formed, details of which it would not be politic 
to make public. Neither will space permit us to deal with 
the personnel of such an organisation, though it isevidentthat 
this portion is of equal, if not greater importance, because 
the most elaborate machinery without a competent staff to 
work it is worse than useless, We must therefore reserve 
further observations on this subject for a future occasion. 


OUR GUNS IN THE SOUDAN, 


ATTENTION is naturally drawn to the subject of the 
guns which we found useless in the camel battery, and 
those drawn from our ships to replace them. There 
appears to be some difficulty in arriving at the truth. There 
has been a succession of light short guns employed in 
mountain batteries in our own service. So long as the gun 
had to be carried entire on the back of an animal its 
weight had to be limited to from 150 lb. to 200 lb. The 
piece was a short one discharging a 7-pounder projectile 
with a low velocity. Its trajectory was therefore curved, 
and though it carried a fair sized shrapnel shell, its effect 
was necessarily feeble. We have endeavoured to find out 
by inquiry what guns constituted the camel battery, but it 
is very difficult to obtain more than conjecture on the 
point. The guns from the ships are called 7-pounders, and 
they appear to have replaced a mountain equipment. On 
the whole we are inclined to think that our division of 
men had nothing at all so good as the weak 7-pounder 
mountain gun, But a 3-pounder Egyptian gun, which 
must, indeed, have been a “toy.” By some means it 
might be that the guns from the navy which replaced 
the above, and which had to play the part of the artillery 
arm of the expedition until the Krupps were captured, 
were the 7-pounder mountain guns. e know, however, 
that ships generally have not these mountain equipments, 
but guns with boat carriages could not have been brought 
into the field, and the guns with carriages for working on 
shore are 9-pounders, not 7-pounders. The fact is men- 
tioned, however, that the sailors dragged the field guns. 
This points to the conclusion that the guns employed were 
the 9-pounder guns, with field carriages and low wheels, 
which are often taken on shore and pulled by the men 
with drag-ropes. In the case before us this must have 
entailed much labour, and calls for strong praise. In this 
case, however, neither guns nor camels of the camel 
battery formed part of the naval equipment. It certainly 
is discouraging to think that it is possible that they were so 
absolutely useless as to be left behind. Be this as it may, the 
matter of importance is the absence of fairly powerful guns. 
Lord Wolseley is credited with the refusal to supply the 
expedition with field guns. Such a refusal can only be 
justified, we think, on the supposition that the guns 
could not move over the country. Supposing this 
to be correct, it reminds us of the necessity of having the 
only powerful mountain guns we 88 more exten- 
sively issued, namely, the 7-pounder screw guns 

e by Sir William Armstrong on a suggestion 
of Colonel Le Mesurier. These which we fully 
described with cuts in THe ENGINEER of November 22nd, 
1878—have the power of field guns. Being unscrewed 
and carried in halves on separate animals, they are 
able to be brought up to 400 lb. weight, and their tra- 
jectory and accuracy would enable them to hold their 
own fairly against field guns. We have made the 
supposition that the absence of field guns proper was due 
to the idea of difficulty in transport. If so, the idea 
appears to have been a mistaken one. Possibly, however, 
it may be due to another cause, namely, reluctance to 
expose British guns to risk of capture. We have heard 
of this idea gaining ground to what we think is an un- 
healthy extent. Happily, such British guns as have been 
taken in war have generally been recaptured ; we know of 
none exhibited as trophies abroad. Guns are generally 
lost when an army has to fall back before an enemy. If 
this is likely to be a fundamental “strategic movement” of 
the campaign, surely the campaign is a mistake. If, on 
the other hand, the danger isdue to fitful and sudden changes 
of position for temporary purposes, guns might be held in 
hand; but they are too useful to sacrifice the advantage of 
the arm altogether in all but very exceptional cases. 

In this case it was certainly unfortunate that Baker’s 
column should have had powerful guns, which were taken, 
and ours, only weak ones, to bring against them. This 
constituted the one complication that was thought likely 
to lead to loss in our ranks. the Arabs attacked us 
as they attacked Baker, or as the Zulus attacked us at 
Ulundi, our men would, in all human wigan have 
disposed of them almost without loss by holding their 
— formation and behaving with nerve and steadiness. 

aving guns, it was possible that the enemy might wait 
with them until our men approached ground where the 
Arabs lay hidden in great numbers. Then a sudden con- 
centration of fire on the square might tempt our officers to 
deploy, and such a moment would be most favourable to 
the startling appearance and rush of Arab warriors. They 
did not manage, however, so to combine the advantages of 
guns with their peculiar way of fighting. Nor did we 
much expect it. It was far more likely that the presence 
of the guns and the lessons in making earthworks would 
tempt them to a compromise, which, if it caused more loss 
to our men than the rush of desperate Arabs, would be 
doomed to sudden failure eventually, even more certainly 
than the other. 


SHIPOWNERS AND THE BOARD OF TRADE. 


Mr. CHamBEr.atn’s Merchant Shipping Bill is not un- 
naturally exciting a great deal of attention among ship- 
owners, and crowded meetings have demanded that before 
legislation shall take place affecting the interests of 
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many millions of capital, a Select Committee shall be 
appointed to inquire into the conditions under which our 
marine-carrying trade is conducted. But according to the 
latest reports the negotiations between Mr. Chamberlain 
and the shipowners have as yet failed to lead to any 
understanding in regard to the Merchant Shipping Bill. 
The shipowners will not consent to refer it to the Standing 
Committee on Trade ; and Mr. Chamberlain, on the other 
hand, believes that to send it to a Select Committee would 
be useless. But if the Government is right, it can 
have nothing to fear from such an inquiry, the results 
of which ought to strengthen Mr. Chamberlain’s hands, 
On the other side, the shipowners are contident that by 
it their characters will be cleared, and that it will be 
proved that such sweeping measures as that proposed by the 
Board of Trade are not wanted. Concerning the provi- 
sions of the Bill we do not propose to say anything now. 
They are, beyond question, being fully discussed elsewhere. 
Our object at present is to consider the nature of the 
theory on which Mr. Chamberlain is acting, and the 
evidence which he is bringing up to prove the soundness 
of his views. We have already dealt rather fully with 
the whole subject, but it will bear rehandling. Indeed, it 


' is impossible within the compass of a few articles to treat 


it exhaustively. 
Mr. Chamberlain’s thesis is, that because a ship and her 
cargo can be fully insured, shipowners do not take sufficient 
recautions to render their vessels and seamen safe. The 
ident of the Board of Trade would not concern himself 
about the ships or their cargoes if no lives were lost; but 
his soul is harrowed as he reads of the shipwrecks and 
deaths which daily take place. He holds that the deaths 
are, for the most part, strictly preventible. He arrives at 
this conclusion from two points of departure. In the first 
place, our great ocean steamers make their voy with 
the safety and regularity of railway trains; and in the 
second he has collected facts and opinions which prove, he 
thinks, that the ships which are lost go to the bottom asa 
result of the greed of the shipowner. We shall deal with 
the latter aspect of the question presently, but meanwhile 
we may point out that, if it were made imperative that 
our ocean carrying trade should be conducted as the mail 
and passenger trade is, then we should have to give it up 
altogether, simply because it could not be done at the 
price; and we would call special attention to the fact, often 
if not universally overlooked, that an increase in the cost 
of ocean transport will have precisely the same effect, in so 
far as the consumer is concerned, as an import duty; while, 
as regards our own manufacturers, it will have the etiect of 
an export duty. Thus, for example, if the cost of import- 
ing grain were augmented, bread would rise in value; 
while if the cost of exporting, say, rails to India 
were raised, the ironmaster must suffer, and with him our 
rail trade. The head of a great Government department 
is expected to take a cosmopolitan view of affairs. It is 
beyond question in every way desirable that loss of life at 
sea should be brought down to the smallest possible limit ; 
but it must not be forgotten that there are even higher 
interests to be considered than the lives of men; and many 
people will hold that it would be unwise in the extreme to 
ruin our shipping trade in order to save sailors from risk. 
It would be as politic to shut up all coal pits lest men 
should be killed by explosions. We do not assert that 
every possible precaution should not be taken by the shi 
owner, but we do assert that Mr. Chamberlain should 
equally take all possible precautions to see that legislation 
may not have the effect of killing a great trade while aiming 
at saving the lives of a few men. We by no means depre- 
cate legislation. We raise our voices against mischievous 
legislation ; and we assert that legislation in this case 
cannot fail to be mischievous, unless it is based on infor- 
mation elicited by a careful investigation before a Select 
Committee. 

We may now turn to some of the statements on which 
Mr. Chamberlain supports his thesis. We have lying 
before us a return prepared by Mr. Rothery, the Wreck 
Commissioner, and entitled “Lives lost by drowning or 
other accident in British merchant ships in the United King- 
dom, calendar years 1871 to 1882 inclusive.” This return 
“contains,” says Mr. Rothery, “a list of all the cases which 
have come before me since my appointment at the end of 
1876, and show in each case the nature and cause of the 
casualty ; whether any, and if so, how many lives were 
lost; whether blame attached to anyone, and if so to 
whom; whether it was due to causes beyond control; or 
whether there is nothing to show how it occurred. It will 
be seen that I have arranged the cases in four classes, 
cases of ‘stranding,’ cases of * collision,’ cases of ‘ foundered, 
inissing, or abandoned vessels,’ whilst the remaining cases, 
such as those relating to explosions of steam or coal 
spontaneous combustion, &c., will form the fourth class, 
The total number of cases was 402, of which there were 
163 cases of ‘ stranding,’ 67 cases of ‘collision,’ 127 cases of 
‘foundered, missing, and abandoned vessels,’ and 45 cases 
of ‘vessels otherwise damaged.’” After explaining that 
he wants to set forth how many of these casualties are due 
to preventible causes, he goes on, “In looking at the 
returns, I find that, out of the 402 cases, there were 36 in 
which it may, perhaps, be said that the casualty was due 
to causes beyond control, and 40 in which there was 
nothing to show how it had occurred; so that in the 
remaining 326, out of a total of 402 cases, there was blame 
to some one, sometimes to the master or other person on 
board the ship, sometimes to the owner or his agent on 
shore, sometimes to both; cases, in fact, which may fairly 
be called preventible casualties. The returns also show 
that in 307 of these cases the master or some person on 
board was in a greater or less de to blame, and in 
94 the owner or his agent on shore.” Having explained 
that he would extend the responsibility of the shipowner 
in many more cases than are set forth by the figures given 
above, he goes on, “ When, however, we come to the cases 
of ‘foundered, missing, and abandoned vessels, we find 
that in no less than 67 cases out of the whole number 
of 127, that is to say, in more than one-half of them, the 
owners or their agents on shore were in a greater or less 
degree to blame, owing to the vessels having been sent or 


allowed to go te sea either in an unseaworthy condition, or 
overladen, or undermanned, or with insufficient fittings.” 
This is, we think, a fair statement of Mr. Rothery’s 
views in his own words, and at the first glance it will 
be seen that this is a very heavy charge against 
the shipowners of the United Kingdom. Let us, however, 
examine it a little more closely, and see what it really 
means. 

In looking over the tables which constitute the major 
portion of the report, we find, first, that no information 
whatever is given as to the kind of ship which was lost ; 
we are told nothing of her size, class at Lloyd’s, or the 
nature of the trade in which she was engaged. We 
have identified a few of these vessels, however, and 
find that they can in no sense or way be taken 
to represent sea-going ships in the proper sense 
of the term. In the year 1879, which we take at hap- 
hazard, we learn that forty-one out of a total of fifty- 
three casualties occurred from careless navigation. The 
number of lives lost in this way was twenty-eight, of whom 
fifteen perished on board one ship, the J. H. Lorentzen, of 
Neweastle. Six vessels were injured by the explosion 
of coal gas or spontaneous combustion of coal ; only one 
life was thus lost. In nine cases Mr. Rothery holds the 
owners responsible. The first of these was an “explosion 
of coal gas for lack of ventilators,” one man killed ; the 
next case is one of “improper loading and careless naviga- 
tion,” eight men killed ; the next is an “explosion of coal 
gas,” no one killed; next we have “ insufficient ballast 
and low power of engines,” no one killed; next “ explo- 
sion of coal gas,” no one killed ; then we have a case of 
“under manned and careless navigation,” no one killed ; 
then “boiler exploded,” four lives lost. Next “defective 
equipments and badly handled, two lives lost ;” and last 
“breaking of a discharge pipe,” no lives lost. Thus it will 
be seen that according to Mir. Rothery, owners are to blame 
for the loss of fifteen lives in one year out of a total counted 
by thousands. Of course it is to be clearly understood that 
these figures apply to the cases heard before Mr. Rothery 
alone, which represent only a moderate percentage of all 
the wrecks and losses that take place. But as far as the 
figures go, they appear to us to put the action of ship- 
owners in a favourable light. Indeed, we have in the 
whole list but one of those cases which Mr. Chamberlain 
seems to think are the rule instead of the exception, 
namely, that of the Mesopotamia. In the following year 
the record is very much worse, because by the loss of the 
Borussia no fewer than 154 lives were sacrificed, and she 
was pronounced by Mr. Rothery to be unseaworthy, and 
her owners to blame. On one point, and that of great 
importance, Mr. Rothery is entirely silent. It is con- 
tended that existing legislation is quite competent to deal 
with abuses in the conduct of the shipping trade. Now it 
will be seen that Mr. Rothery holds that no fewer than 
sixty-seven foundered, missing, or abandoned vessels, 
foundered, were lost, or abandoned because of the greater 
or less misconduct of the owners or their agents who sent 
or allowed them to go to sea undermanned, or with insuffi- 
cient fittings. Why, we ask, did not the Board of Trade 
surveyors use due diliger-ce to prevent this? If we were 
dealing with old coasting craft we could understand this, but 
we cannot understand how large ships could get to sea 
from a British port in an unseaworthy condition if the 
Board of Trade did its duty. It will not do to say that 
the work is more than it can accomplish. When it thinks 
proper the Board is powerful enough. For example, one 
of the greatest evils of the shipping trade is that vessels 
are sent to sea insufficiently manned. On this point there 
can be no doubt whatever. It is in this respect that ship- 
owners are more to blame than in any other. Lloyd’s, in 
a recent letter to the President of the Board of Trade, say 
that where a ship is not provided with a ge? and 
sufficient crew she shall be deemed unseaworthy. Nowa 
given sailing ship goes on an ordinary trading voyage, 
say, to Australia, with a crew of thirty hands, all told. 
This is the minimum allowed by the Board. On the next 
voyage she takes 500 emigrants ; but before she will be per- 
mitted to sail in this latter case her crew must be doubled. 
How is it that the Government can take action in one case 
and not inanother? Why should the existing minimum be 
fixed where it is? No one, we think, disputes that there 
are black sheep in the shipping trade as in all other trades. 
If the work of the Board of Trade was properly done, 
however, they would lead a very unpleasant life. 

It appears that a very large proportion of the deaths 
and casualties that occur at sea are due to careless 
navigation, while a comparatively small proportion can be 
traced directly to the owner, and-this isa point to which 
Mr. Chamberlain might with advantage devote his atten- 
tion. It will not do to attempt to charge the owners with 
complicity in this respect. To what, then, is careless navi- 
gation owing? We opine that it must be attributed to the 
fact that the Board of Trade is not sufficiently careful in 
granting certificates to captains and mates. Much more 
is wanted than the power of working a day’s a 
and a knowledge of “lunars” and “seamanship.” To 
return, however, to Mr. Rothery’s report, we repeat that it 
loses much of its value because it gives no clue whatever 
to the nature of the vessel concerned, and this is a point of 
the utmost importance. A very broad distinction must be 
drawn, but it is not drawn, between ships of various kinds 
and trades, and different classes of owners. There are 
coasting craft afloat now—little brigs and schooners, and 
such-like—-which ought not to be entrusted with the life 
ofaman. They are timber built, of great age, half rotten 
as regards sails, hull, and ropes. If these are caught in a 
gale they can have but one end. . These vessels ought not 
to be used. It may be said that the law cannot be made 
which would touch them. We believe that the law as it 
stands, if it were properly administered, would effectually 
get rid of them. It is perfectly well known, for instance, 
that the Plimsoll legislation led to the breaking up of a 
great number of unseaworthy craft. It is the annual des- 
truction of vessels of this type which swells the list of 
shipwrecks on our coasts, and runs up the deaths by 
accident at sea to the high percentage of one in seventy- 
five per annum. To class owners of great merchant 


steamers with those of 90-ton colliers, brigs, and such-like 
craft, is a gross injustice to the former. Mr. Chamberlain 
muddles up all classes together ; to him a ship is a shi 
and an owner is an owner. The report of a Select Con. 
mittee could not fail to set facts on this point at least before 
the world, and Parliament, instead of taking a leap in the 
dark, could legislate with advantage for the good of the 
whole community. The present moment is one in which. 
the greatest caution is necessary in dealing with this ques- 
tion, because the shipping trade is rapidly falling into q 
disastrous condition. At the commencement of 1882 the 
gross tonnage under construction or contracted for was 
1,264,603. Last year it was 1,075,259. At the beginning 
of 1884 it was only 729,446. Thus on the Ist of January 
there were 345,813 tons less of iron and steel shipbuilding 
under construction than at the corresponding period of 
1883, being a decrease of 32 “pak cent. Furthermore, it is 
estimated that the number of vessels at present lying idle 
in the Tyne is 63; in the Wear, 25; at Hartlepool, 34; 
and in the Tees, 2; in all, 124, representing a gross tonnage 
of 130,136, or a capital of £910,952, and 1560 men out of 
employment. These figures speak for themselves, 


GAS ENGINEERING IN BIRMINGHAM, 

From the annual report of the Gas Committee presented to the 
Birmingham Town Council on Tuesday it is evident that the 
engineers of this department have done good work during the 
past year. In 1875 the private companies in whose hands the 
supply was then vested carbonised 296,000 tons of coal and sold 
of gas 2,319,000,000 cubic feet. Last year the corporation 
carbonised 312,000 tons, and sold 2,861,000,000 cubic feet of gas, 
Thus for an increase in coals of 16,000 tons there had been an 
additional production of 542,000,000 cubic feet of gas. Provided 
that the illuminating power did not suffer, and this, it appears, 
was the subject of special precautions, the chairman of the 
Committee, Mr. Maurice Pollack, was justified in terming it “a 
grand result.” That an increase of 144$ million cubic feet of 
gas sold should have been made in face of the mild winter argues 
a considerable increase of day consumption for gas engines, gas 
fires, and cooking stoves. For these services, indeed, the 
Committee have found the demand increase rapidly. The net 
profit on the year of £55,389 is considered large enough —after 
£25,000 allotted to the improvement rate, £5000 to reserve fund, 
and £25,389 to the sinking fund for paying off loans and 
annuities—to justify a further considerable reduction in price. 
Of all the sixteen towns supplied with gas by their respective 
corporations only one will now be charging less than Birming- 
ham. We refer to Leeds; but Leeds is exceptionally situated 
as to the cheap supply of gas-coal.. And Leeds must look to its 
laurels, for the Gas Committee of Birmingham are determined, 
they announce, not to rest satisfied until their scale of prices is 
the lowest in the kingdom. The Committee make no secret of 
the fact that their progress is due in much part to improvements 
in plant. Nor is it to be regretted that they contemplate, failing 
a rise in the market value of residuals, the erection in the early 
future of extensive distilling plant. With these extended 
facilities they will be the better prepared, as to gas for power, 
to meet the competition threatened from, amongst others, the 
Compressed Air Company, to whose operations we. last’ week 
directed attention. 
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Fuel and Water, with Special Chapters on Heat and Steam 
Boilers: A Manual of the Users of Steamand Water, From the 
German of Franz Schwackhéfer, Professor at the Imperial and 
Royal School of Agriculture, Vienna. Edited by Walter R. 
Browne, M.A. London: Charles Griffin and Co, 1884. 

[Conctupine Notice.) 

WE dealt in our last impression wholly with Mr. 
Browne’s introductory chapter; we now proceed to the 
consideration of Mr. Schwackhifer’s portion of this 
volume, which occupies 233 pages. It is divided into two 
sections, the first Fuel, the second Water. So far as we 
are aware, this is the first time that fuel and water have 
been handled in anything like an exhaustive fashion in the 
same book, and the arrangement is in every way com- 
mendable. Professor Schwackhéfer writes far more like 
a professor than an engineer. It is easy to see when he 
writes in the light of his known knowledge and when he 
uses what may be termed second-hand information. Myr. 
Browne has, we make no doubt, done a great deal for the 
Professor ; and his foot-notes, commenting on and correct- 
ing his German collaborateur’s work, are pertinent and use- 
ful. It need hardly be said that the section dealing with 
the physical characteristics of heat is very well done 
indeed. Nothing less was to be ex from so compe- 
tent an authority as Mr. Browne. e say this without in 
any way disparaging the work of Professor Schwackhifer ; 
but he is not known, in this country at least, as an autho- 
rity, and Mr. Browne as the translator of “Clausius on 
Heat” is. A great deal of this section of the book will, 
however, we fear, be found far above the heads of the 
steam users for whom the volume is intended, and we think 
it will be for the best if we confine what we have to say 
concerning the volume as a whole to the more practical 
sections of it. 

The fourth chapter is devoted to the consideration of 
steam boilers. It is well known in this country that on 
the Continent types of boilers are used which have found 
little or no favour in this country; and the section under 
consideration is peculiarly valuable and interesting, because 
it may be taken as an exposition of the reason of the faith 
there is in French, German, and Austrian steam users 
respecting steam boilers, Professor Schwackhéfer describes 
in more or less detail a large number of boilers. At the 
outset he gives rules for calculating the strength of 
cylindrical shells, which have the great advantage of putting 
in an intelligible form what does not seem to be fully 
understood by a good many people in this country. We 
may slightly modify the method of our author and repro- 
duce his explanation. Let us suppose that any cylindrical 
shell is divided into a number of rings, each lin. long. 
The force tending to tear these rings asunder—to burst 
them, in fact—must not be regarded as though the lines of 
force were radial—which they are—but as —_ they 
were all exerted at right angles to a diameter of the ring. 


For example, let us suppose that we have a ring 6ft. in. 


= 
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diameter and lin. long. The circumference of the rin will 
be 18°849ft., and the semi-circumference will be 9°424ft., or 
113'lin. Any stress tending to burst the ring, or tear it 
intotwo parts,must operate onalinedrawn throug thecentre. 
Now it can be proved mathematically that the pressure of 
any fluid tending to move any surface is not that due to 
the whole surface, but to that proper to the base on which 
the surface stands. Ignorance of this fact led a man 
many years ago to patent a corrugated piston. The augmen- 
tation of surface due to the corrugations, he held would be 
attended by a corresponding increase in the driving pres- 
gure of the steam, without any corresponding increase in 
the volume of steam used. Now our two half boiler rings 
are in just the same condition as two pistons o posed to 
each other, and with steam between them foremg them 
asunder. Their curvature plays no part. If it did the rending 
force—the pressure being 1 lb. per square inch—would be 
113°] Ib.; as a matter of fact it is 72 lb., because the dia- 
meter of the boiler is 72in., and the ring is lin. long. 
This bursting stress is resisted by both sides of the boiler, 
because the pressure is _— divided over the whole 
strip, Which is in precisely the same condition as if it were a 
_» straight girder 72in. long 4 a distributed load, one 
“half of which is held by the support at each end. 
Pas the case of the boiler, each ring acts as the sup- 
~ “Tort.to the other. Let us suppose that the boiler is 
in. thick, then the stress of 72 1b. will be resisted 
by 2 x ‘5 = lin. of iron. If we take the strength of the 
iron to be equal to 44,8001b. per square inch, and divide 
this by 72, we have 622 lb. as the bursting strength of the 
ring; that is to say, a boiler 72in. in diameter and }in. 
thick would require 622 1b. to burst it. In practice, how- 
ever, we have to deal with rivetted joints, and we must 
multiply 622 by 56 for single rivetted, or “75 for double 
vetted. joints to get the bursting strength. Hence, we 
t the rule: Multiply twice the thickness of the plate in 
inches by the strength of the iron in pounds per square 
inch, ph divide by the diameter, to get the bursting stress. 
It is a common rule to assume the strength of good plates 
worked into a boiler at 6000 1b. per square inch. Then we 
get OM where ¢ is the thickness in inches, d the 
diameter in inches, and P the working pressure. Apply- 
ing this to the boiler we have just cited, we have 2¢ = 1, 
d=72. Then ! 
have occupied too much space in explaining a very simple 
matter; but we happen to know that a great deal of mis- 
apprehension exists regarding it which ought to be cleared 
away. The formula given by Professor Schwackhéfer 
for finding the thickness to withstand a given pressure is 


d=D PS +3, which, in a foot-note, Mr. Browne puts 


= 83'°3lb, It may appear that we 


into English shape, thus: ¢ = ue 33 where ¢ is the thick- 
ness, @ the diameter in inches, p the pressure in pounds 
yer square inch, and s the working stress in tons per square 
inch of plate. For the strength of flues, our author gives 
Professor Radinger’s rule: d=1°3 Dp+06 L +3; where 
Lis the length of flue between two stiffening rings, d the 
thickness of plate in millimetres, and p the pressure in 
atmospheres. 

Professor Schwackhiéfer describes, as we have said, in 
some detail various forms of boiler, beginning with the 
simple externally-fired cylindrical shell. This he does not 
like because it lacks heating surface, and he quite ignores 
the great objection to it—namely, the liability to transverse 
seam rips due to expansion and contraction. We cannot 
avoid smiling at the following statement :—“ Fuel produc- 
ing a sooty flame, such as bituminous coal, brown coal, and 
peat, must be burned in external furnaces where the flues 
are easily accessible for cleaning purposes.” Internal 
furnaces are, according to our author, only suitable for 
coke and pit coal of the best quality. He is delightfully 
ignorant of English practice at sea and on land, it would 
appear. He seems to be unaware that simple externally- 
fired boilers are used by hundreds in this country for 
supplying steam to blowing engines, the fuel being gas; 
and he is also unaware that very 1 economical results 
can be got with plain qglindsied bolle set with flash 
flues. e is careful to tell his readers that for feed- 
water containing any considerable quantity of impurity an 
externally-fired cylindrical boiler only may be used. Again, 
we may remark that in this country we manage to rub 
along with bad water and Lancashire and other forms of 
internally-fired boiler. 

Our author fairly describes various forms of elephant 
boiler used on the Continent; some of them excessively 
complicated. He gives an ingenious explanation of the 
pitting to which the lower tubes or boudleurs are liable; the 
air is expelled from the water as it is heated, and clinging 
to the — internal surface of the metal, oxidises it into 
little patches or pits, each of which forms a lurking hole 
for a new bubble of air. The only way to avoid this 
plague lies in sloping the tubes at such an angle that the 
air bubbles will run up the incline and escape with the 
steam, instead of lodging. We have said that he sets forth 
the reasons why many tubed boilers are so much in favour 
abroad, but we confess they do not ap very satisfac- 
tory. Thus, for example, speaking of the elephant boiler 
with two bouileurs, he says, “The most striking advantage 
of the combination lies in the greatly increased heatin, 
surface, which results in a better utilisation of heat an 
facilitates forced working when necessary. At the same 
time corrosion occurs more frequently in the lower boilers 
than is the case in the double boiler. A further and not 
less important evil is the burning through of the top of 
the first lower boiler.” This is faint praise, to say the least. 
Concerning Lancashire boilers, Professor Schwackhifer 
attaches curious importance to the deposit of ashes in the 
mternal flues, forgetting that as the evel of the flues 
are of no use whatever as evaporating surfaces, the ashes 
can have no effect on the economy of the boiler. Concern- 
ing the multitubular boiler he is silent; the water tube 
boiler—Bellville . type, for example—he unhesitatingly 
condemns, and not without reason. 


The section devoted to water is very good. It contains 
so much really useful matter that it is quite out of the 
question to attempt even to glance at it within the limits 
of space available tous. We must content ourselves with 
saying something concerning the Stingl-Bérenger process 
of purification, which is not much known in this 
country. Our author speaks of this in very high terms. 
It consists in using sodium hydroxide—caustic soda— 
either alone or in combination with calcium hydroxide 
—caustic cream of lime—or sodium carbonate. To 
inate the reagents 2°3 kilogs. of 90 per cent. car- 

nate of soda are dissolved in twenty times the weight of 
warm water, and fresh burned lime or milk of lime is 
added to the extent of 1:09 kilogs. The caustic lime 
decomposes the soda; the carbonate of lime is thrown 
down while the caustic soda remains in solution. It 
appears that the water thus purified flows away per- 
fectly clear. Its hardness is very slight and nearly con- 
stant. Fora full description of the working of the pro- 
cess on a commercial scale we must refer our readers to 
the book itself. We have also descriptions, on the whole 
satisfactory, of De Haens chloride of barium and milk of 
lime process, and Bohlig’s magnesium process. The work 
concludes with a chapter on the production of cold and 
preservation of ice, which contains a great deal of infor- 
mation in a small space. 

We can confidently recommend this book to a class for 
whom it does not seem to have been intended. Indeed, it 
is far more likely to be of service to engineer students 
than it can ever be to the steam user. In this matter we 
are not quite in accord with Mr. Browne, we suppose 
because we do not regard the steam user and his require- 
ments from the same point of view; but we quite a, 
with the statement in Mr. Browne’s preface: “The 
original work forms the first of an encyclopzedic treatise 
of modern agriculture. . . Its value will be found to reside 
in the combined fulness and conciseness of the information 
imparted, and on the clearness with which the results of 
theory are stated, while the processes by which they have 
been arrived at are left, as becomes a practical treatise, in 
the background.” 

We have only to add that the publishers have done the 
work full justice; type, wood-cuts, printing, and paper are 
alike excellent. 


A Bibliography of Electricity and Magnetism, 1860 to 1883; with 
special reference to Electro-technics, Compiled by G. May, 
with an index by O. Salle, Ph. D. London: Trubner and 
Co. Leipzig: A. Hartleben. 1884. 203 pp. 

Tuis little book will, no doubt, be of great use to students 

in electricity and magnetism; and to those whose studies 

are intended to take the more practical turn, it will be the 


more useful that its pages contain only the titles of those: 


books which may be considered of modern date. The 
book seems to contain the title of every work having any 
claim to notice in German, French, Italian, English, Danish, 
and Spanish ; but valuable as the little volume is, it would, of 
course, be more so if it contained the titles of the papers 
read before the leading technical societies in the different 
countries. But this would be, perhaps, an almost impossible 
thing. The book will, no doubt, find many purchasers, as 
no technical library should be without it. 


BOOKS RECEIVED. 

Practical Geometry, Perspective and Engineering. Drawing by 
George Sydenham Clark, Captain Royal Engineers. Second edi- 
tion. London: E. and F. N. Spon. 1884. 

A new System of Laying out Railway Turnouts instantly, by 
Inspection from Table. By Jacob M. Clark. New York: D. van 
Nostrand, 23, Murray-street. 

The Railway Companies’ Directory; Directors, Officers, and 
Chief Agents of the Railways of the United Kingdom, with a Digest 
of Capital, Dividends, Mileage, Receipts, and Expenditure, dc. 
1884. Publishing Office: 123-5, Fleet-street, London. 

Handbook to the Patents, Designs, and Trade Marks Act, 1883. 
Containing the Act and Rules ; also an Explanatory and Practical 
Treatise thereon, and the Procedure thereunder for the use of 
Inventors, Manufacturers, d:c., with a copious Index to the Act and 
Lg By Bristow Hunt. London: Waterlow and Sons, Ltd. 
A Coneise Treatise on the Law and Practice of Patents for 
Inventions. By Clement Higgins, Barrister-at-law. London: 
William Clowes and Sons, Ltd., 27, Fleet-street. 1884. 


PRIVATE BILLS IN PARLIAMENT. 


Tue General Committee on Railway and Canal Bills met on 
Thursday and made the following appointments :— 

Group 1.—The consideration of this group was fixed for April 
29th. The group consists of the East London Railway Bill, the 
London Central Electric Railway Bill, the London, Tilbury, and 
Southend Railway Bill, the Metropolitan District Railway Bill, 
the Metropolitan Outer Circle Railway Bill, the Metropolitan 
Railway (Park Railway and Parliament-street Improvement) 
Bill, and the Metropolitan Railway (Various Powers) Bill. 

Group 4.—This group will also be considered on April 29th. 
The Bills forming the group are the Aldershot, Farnham, and 
Petersfield Railway Bill, the Basingstoke, Alton, and Petersfield 
Railway Bill, the Easton and Church Hope Railway Bill, the 
London and South-Western Railway Bill, London, South-Western 
and Metropolitan District Railways Bill, London, Brighton, and 
South Coast Railway Bill, Oxted and Groombridge Railway Bill. 

Group 5.—The following constitute this group:—The Cleve- 
land Extension Mineral Railway Bill, Ennerdale Railway Bill, 
Hull, Barnsley, and West Riding Junction Railway and Dock Bill, 
North-Eastern Railway Bill, Scarborough and East Riding Rail- 
way Bill, Scarborough and Whitby Railway Bill, Skipton and 
North-Eastern Junction Railway Bill, Stockton Carrs Railway 
Bill, and Halifax High Level and North and South Junctions 
Railway Bill. The group will come before a committee, of which 
Mr. Bourke is to be chairman, on March 18th. 

Group 7.—Sir John Kennaway will preside over the sittings 
of the Committee before which this group will come on March 
20th. The group consists of the Dore Chinley Railway Bill, 
the Great Northern Railway Bill, the Lincoln Railway Bill, 
the Midland Railway Bill, the Northampton and Daventry 
Railway Bill, the Sutton and Willoughby Railway Bill. 

Group 8.—This group will be considered on April 29th. The 
following Bills are in the group:—Dublin (City) Steam Packet 
Company Bill, Eastern and Midlands Railway Bill, London and 
North-Western Railway Bill, Sutton Bridge Dock Bill, $ 


Group 9.—Admiral Egerton will preside over the Committee - 


which meets to consider this group on March 11th. The group 
consists of the Anglesea and Carnarvon Direct Railway (No. 2) 
Bill, Bishop’s Castle Extension and Montgomery Railway Bill, 
Denbighshire and Shropshire Junction Railway Bill, Leominster 
and Bromyard Railway Bill, Manchester, Sheffield, and Lincoln- 
shire Railway (Chester to Connah’s Quay) Bill, Porthdinlleyn 
Railway Bill, Ruthin and Cerrig-y-Druidion Railway Bill 
Group 10.—The Committee on this group will meet on March 
18th under the presidency of Mr. Lowther. The Bills to be 
considered are the Avonmouth and South Wales Junction Rail- 
way Bill, Central Wales and Caermarthen Junction Railway 
Bill, Great Western Railway (No. 2) Bill, Henley-in-Arden and 
Great Western Junction Railway Bill, Milford Docks (Junction 
Railway) Bill, Swindon and Chelteaham Extension Railway Bill, 
Swindon, Marlboro’, and Andover Railway Bill, Swindon, Marl- 
boro’, and Andover and Swindon and Cheltenham Extension 
ne Companies Amalgamation Bill, Usk and Towry Railway 
i 


Group 10.—On March 18th a Committee, presided over by 
Mr. Hardcastle, will meet to consider the Barrmill and Kil- 
winning Railway Bill, the Caledonian Railway (No. 1) and (No.2) 
Bills, and the Glasgow and South-Western Railway BiIL 

On Tuesday the Select Committee of the House of Lords on 
Standing Orders considered the Examiner’s report of non-com- 
pliance in the case of the London, Reigate, and Brighton Railway 
Bill. Mr. Robinson had elected six grounds of non-compliance, 
the first three being neglect to include names in the book of 
reference. As to the statement of the number of persons 
belonging to the neighbouring classes required to be furnished 
according to Standing Orders, the Examiner had held that it was 
not in conformity with the rules, inasmuch as every two 
children under the age of twelve years had been counted as one 
adult. This, according to the report, made a difference of 58 in 
the total, though the promoters admitted that the actual deficit 
was 111; while the London, Brighton, and South Coast Company, 
who appeared in opposition to the Bill, contended that the 
number was much larger than even this latter figure. The last 
point of non-compliance was as to the list of occupiers, which, 
the Examiner ruled, ought tocontain the names of occupying lessees 
and occupying owners, though these persons might be included in 
theseparate lists of lesseesandownersrespectively. Mr. W. Beli,on 
behalf of the promoters, called the attention of their Lordships 
to the fact that in this railway, extending over seventy miles, 
only six matters of non-compliance had been proved, and of 
these three were as regards instances in which the promoters had 
been unable to obtain information, while two other points arose 
from the particular view taken by the Reference Clerk as to the 
requirements of the Standing Orders. He contended that there 
was no possibility of any one being deceived or injured by the 
failure of the promoters, and under these circumstances he sub- 
mitted to their Lordships that this was not a case in which the 
progress of the Bill should be interfered with. On the part of 
the Brighton Company, Mr. Cripps urged that the fact of any 
non-compliance relative to the Book of Reference not being 
found was in itself a matter of suspicion, for it was quite likely 
that there might be many others, the rule being that no allega- 
tion of that nature could be sustained unless the party affected 
made complaint. With regard to the other matters of non- 
compliance, he submitted that they were of so serious a 
character that the Bill ought not to be allowed to proceed. 
After consultation in private, Lord Redesdale, as Chairman of 
the Committee, announced that it had been decided not to dis- 
pense with the Standing Orders. 

The Committee also dispensed with the Standing Orders in 
the cases of the Metropolitan Outer Circle Railway Bill, the 
Tooting, Balham, and Brixton Railway Bill, and the Basingstoke, 
Alton, and Petersfield Railway Bill. 

The Standing Orders Committee of the House of Commons 
held a meeting on Tuesday, and declined to dispense with the 
Standing Orders in the case of the Rhondda and Bristol Channel 
Railway Bill. 


SALTERHEBBLE VIADUCT. 


At page 186 we give a general elevation and plan of the 
Salterhebble Viaduct, which will form a part of the Hudders- 
field and Halifax extension of the Hull, Barnsley, and West 
Riding Junction Railway. The viaduct is of fine proportions 
and has several features of much interest, which will de fully 
illustrated by engravings to be published in succeeding im- 
pressions, The construction of the railway is at present 
deferred, but so important a line will no doubt be proceeded 
with at an early date. 


How THE Fire Scene iN “THE STREETS OF LONDON” IS 
MANAGED.—It was suggested some little time back by one of our 
most popular theatre managers, that if the public were to have an 
opportunity of seeing the arrangement made for their security 
against fires in theatres, it would tend greatly to allay those spas- 
modic attacks of fear resulting in fatal “rushes,” which we read 
of, and we should hear less of the danger of audiences being roasted 
alive. Having this in mind, a visit behind the scenes at the 
Pavilion Theatre, to witness the manipulation of the “‘ fire scene” 

roved most interesting. Inthe East London theatres nothing is done 
S halves, and Mr. Fred. Abrahams has produced at the Pavilion, 
in ‘“‘The Streets of London,” a performance which has not been 
excelled at any of the West End theatres. Viewed from the 
auditorium, the whole stage appears to be in flames from top to 
bottom, and the destruction of the theatre itself seems to be immi- 
nent. There is in reality, however, very little chance of this taking 
place, less in fact than the danger caused by wads from discharged 
guns in some performances. The modus operandi is this :—The 
house to be destroyed is placed towards the front of the stage, and 
peforated gas pipes are attached to the framework to increase the 
flames. Ata convenient distance behind the scene an iron frame 
is set up, and covered with loosely bound tow, saturated with a 
light spirit, such as naphthaline ; a gallery, upon which are pans 
containing coloured fire, runs across the upper part of the doomed 
house. A ‘‘lycopodium” pot is used to kindle the fire. The pot 
is made in the shape of a large pepper-box, and contains a piece of 
sponge—saturated with spirit—attached to a wire. This “‘fire- 
pot ” is jerked about at different points of the stage, and a very 
good representation of an outbreak of fire is produced. The tow 
on the iron screen is now ignited, and ina few minutes the stage 
presents the appearance of a building which has succumbed to the 
fiery element. The windows fall out—being hinged on iron frames 
the gas brackets flare, and the coloured fire completes the effect. 
It is at this juncture that one of Merryweather and Sons’ London 
Brigade’ steam fire engines, with a full complement of firemen, 
dashes upon the scene, drawn by a couple of horses, with steam at 
full-pressue, and whistle blowing. Two lines of hose are run out, 
the firemen attack the flames, which are rapidly extinguished, and 
the curtain drops. The staff immediately proceed to wipe down 


the iron screen with wet mops, the smoke finding its way out 
through the roof. In order to obviate all chance of danger, fire- 
men are stationed in the wings throughout the SS with 


— Bill, Wirral Railway Bill, Wisbech Dock and Railways 


hose attached to the high-pressure main in the building. 30,000 
people have witnesseed this production during the past week, every 
part of the house being crowded. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


ROLTLESS RAIL JOINTS. 
S1r,—Atthe aie of the Railway Age and other scientific pa 
of this country, I have compiled the tests—of the Gibbon Boltless 


Rail Joints Fastener—of stress and deflections, and beg to send you | 


copies of same, with curtailed comments of Mr. A. V. Abbot, 
engineer, who made the tests. I do this thinking that your engi- 
neers would like to know what we are devising to remove the curse 
to track, i.¢., low joints, as we Are to know what they are doing, 
tending to the same object. 

It is well known to engineers in all parts of the world, the joint 
is the cause of at least 40 per cent. of the expense of main- 
tenance and rolling stock repairs; the army of bolts, nuts, and 
washers are ever to be watched, and low joints tobe raised. These 


evils have caused much thought, and many expensive methods 
have been adopted with a view to their removal, but as yet with 
little avail ; low joints and loose bolts still exist. 

It is but natural to ask why there should be any low joints, when 
The joint has two plates 


so much additional material is used. 


weighing from 30 Ib. to 50 lb., four bolts, four nuts, and four 
washers, to connect the rails together; and it would appear at first 
sight the joints should be at least as strongif not stronger than the 
rail itself ; but it is not, as English and American tests prove. The 
reason is, too many pieces constitute the joint, and these pieces 
cannot be screwed together so firmly—allowing for expansion and 
contraction—as to make them one ; hence the joint is the weakest 


ESS 
ES of the track, and must go down under the pressure of the iron 
orse ; the constant irritation, and which is intensified by every 
passing train, shortens the life of the very best of rails and their 
connections. 
My method for the removal of these and other serious evils to 


track is, use no bolts, then you won't weaken the weakest part of 
the rail by drilling holes in the neck of them. To do this, I have 
taken 2in. of the head from each end of rail, and cast them with the 
fish and angle plate in one piece. The angle plate is extended down- 
ward—which is boxed into the tie, to act asa brace to prevent 


| Messrs. Adams and Co., engineers and constructors, both of 
London, who, when in this country, saw the joint and spoke highly 
of it, at the Chicago Exposition. I trust this description of the 
— has interest enough to warrant you laying it before your 
ers. 
Having charge of testing and inspecting steel rails for the above 
named company for fourteen years, I find there is no difficulty in 
cutting the head of the rail for this joint. Simply an addition of 
two saws on same shafts, which will cut the heads of rails at the 
same time as the larger saws cut the ends. When cool and 
straightened, the punching machine used for slotting the flange of 
rail for spikes, is used for taking the head from the neck, thus 
ling, and also saves 1500 lb. of steel per 


| saving the expense of drilli 
| mile when purchasing rails at the mills. 
Tuos H. Grspon, 
Lately Assist. D. and H. C. Co. 
| 26, North Pearl-street, Albany, N.Y., U.S.A., 

December 21st. 


Conclusions of Mr. A. V. Abbot's Report. 


The heaviest locomotives of the present day rarely, if ever, are 
built to give a load of more than 10,000 Ib, ona single driver; if 
this load be doubled to allow fora severe case of impact due to high 


speeds, a load of 20,000 lb. is obtained as the maximum stress that 
| can be placed ona rail joint at any time. An inspection of the 
| foregoing tests gives the following factors of safety under different 
conditions. In the case of the Gibbon joint used as a suspended 
joint, with the ties ¥e-- 20in. apart, a load of 104,000 lb.— 
52 tons—was retained without any signs of failure of the joint, 
thus giving a factor of over 5. 
| In experiment 487, with ties 20in. apart, and the middle tie 
| supported ona yielding foundation of sand, a load of 75,000 lb. was 


| supported without failure, giving a factor of nearly 4. (Test 
| discontinued. ) 

| In experiment 4888, the joint with a span of 40in.—no tie under 
| the joint—failed under a load of 67,000 Ib., giving a factor of over 
| 3, under circumstances as unfavourable to the joint as may be | 
| supposed to occur when the ballast of the track has been washed 
away from the ties adjacent to the joint. Furthermore in this | 
test the rails themselves failed at the same time as the joint, | 
showing that under such circumstances at least the joint was as 
strong as the rest of the track. 

From the above conclusions it may be safely asserted that the 
Gibbon joint is strong enough to do all the work that may be 
expected from a railway splice under even very adverse circum- 
stances. The steel castings that were used in these tests were | 
remarkably soft and ductile, so that there need be no apprehension | 


that such castings would wear unequally with the rails. The | institution calls itself ‘‘ the Society of Science 


f the Neptune. If you think it will be of any interest to vo, 
of the Neptune. you i of any interest 
will give you the expenses of all the ports that they are em bday ay 
They act very well in a sea if properly handled, as will be seen 
from the fine s some of them have made out to the colonies 
At the same time a great deal depends on the ing master in 
knowing the nature of the soil he is working in, and in eeping his 
vessel in a proper position. The engineer does the scientific part of 
the work, but the dredging master has the practical of it to 
do. I am at —— employed on board the dothine Forth 
a vessel of tons, one of the most powerful ho . 
dredgers afloat. We can lift, and deposit ata distance of eighteen 
e belongs to the onian Railway Company, and is manned 
by thirteen hands, 
Amount of mud taken out of Newhaven Harbour by 
dredger Neptune for six months, January Ist to 


June » 1880 91,650 tons, 
— of 195 
mount per trip.. 70 tons, 
Amount of coals .. 112 tons, 
£ 8. d, 
Expenses for coals 97 % ‘ 
Wages for crew .. 421 8 0 
89:12 9 
Repairs .. 21216 5 
Total .. 673.17 2 
Cost pertonmud .. .. .. .. 
Dredger Forth, Grangemouth, JOHN Warp, 
February 16th. oe 


WHO IS THE INVENTOR OF THE CLOSE FIRE RANGE, oR 
KITCHENER ? 


Srr,—During the last twenty-five years there has been an in- 
creasing demand for close fire ra: , or, as they are usually termed, 


| kitcheners, and which are manufactured by a number of different 
| firms, most of them of a similar description. 


My object in writing 
this letter is to ascertain who is considered the inventor. They 
were introduced to the general public at the Exhibition in 1851; 
but many years previous to that date my father invented and made 
a similar description to those now made by some of the best 
makers. It was during the year 1814 that he made the first of the 
kind, and it gave such satisfaction that it was with difficulty he 
could supply them sufficiently oo © meet the demand. The 
ter number were fixed in Suto and Norfolk, and some in 
mdon. The last I recollect his making was fixed at the house of 


_| & wholesale jeweller and silversmith, in St. John’s-square, London. 


At this time he had some difficulty in getting the castings made to 
his satisfaction, as there were but few ironfounders in this 
sixty years ago, and some difficulty was experienced in casting the 
boilers. Many of those then made were fitted with strong, square, 
copper boilers, tinned inside, and with the draw-off cock in front 
as at present. I have the wood patterns now by me from which 
the castings were made; they are of similar dimensions in all parts 
to those now made by the miagton makers, of 4ft. 3in. and 
4ft. 6in. wide. There were many other arrangements in the stoves 
made 7 my father than are contained in any of those since made. 
Some of those parts have been introduced, and either registered or 
tented by others since. The bottom grate was made to rise or 
all, so as to reduce or increase the capacity for the fuel, and some 
others of a minor description. 

My father has been dead sixteen years, having attained the age 
of eighty eight, and the person who made the patterns has been 
dead eight years. One firm now advertise as patent a close and 
open fire cooking range, with the ovens above the fire-place. A 


| range of this description was made yey in my shops twenty-four 


years ago, by a former workman of mine, and after his death was 

sold by his brother to an ironmonger, and was sent into the mid- 

land counties. G, E, CuILp, 
Southwold, Suffolk, Feb. 27th. Engineer and Ironfounder. 


A NEW LEARNED SOCIETY. 
S1r,—May I ask your aid in the double object of giving world- 
wide publicity to an institution which ap) not to have met as 
yet with the success the perseverance of its promoters deserves, 
and, next, of making to these promoters a alight request. This 
tters, and Art of 


spreading of track—and is slotted to allow a jin. plate Sin. square | joint, therefore, would seem to be eminently adapted to the work 1 London;” but though of London, it nevertheless appears to be of 
Results of Experiments of the Gibbon Boltless Rail Joint, to Ascertain the Resist to Deflection and Rupture under a Gradually Increased Bending Stress. 
| Stress in Ibs., deflection in inches, and decimals of inches. | 
j Ultimate 
Test Ww of - Span in 
449 | 23 Ib. | | “106 | 200 | 257 | 385 | “525 | -600 | 810 | Casting ked, and pr i d to 42,700 2sin. | { wd Dow-holes in 
= ! iW, 
487A | 29 Ib. “102 | -185 | -228 | “300 | -410 | -500 | -625 | -720 | -825 | “965 | | 1-180 | { | 75,000 | tHe in sand. ie 
487B | 29 Ib. “150 300 | *335 425 “475 “550 600 *800 | Gauge d, and p i d to 66,500 | 20ip. | When joint cracked slightly 
4ssa 291b, | | -207 | | -300 | | -s90 | -s30 | -e00 | -625 | | -700 | -735 | -780 | | 959 | 1°45 | 104,000 20in. | ~ 
& No tie under the joint. 
488B 29 Ib. 125 225 330 440 535 620 666 765 875 | 1°020 | 1°135 | 1°600 2-800 { sure increased to .. .. 40in. 
the head at a distance 
4)280,390 of 17}in. 
As a suspended joint 70,0721b | 
Steel | 
*200 “280 | 1°020 | 2°850 | Gauge removed, and pressure increased to “a 42,550 40in. Rail completely failed. 


Messrs. Fairbank and Co., Department of Tests and Experiments, New York. Mr. 
* Thus proving 


to slide through the fastener and under the rail, and resting on the 

. The plate when spiked to the sleeper covers the er.ds of 
rail at top, bottom, and sides, thereby breaking joints and making 
a smooth continuous track. 

Please permit me to add in conclusion the practical results of th 
above method. In September last about 200ft. of track was laid 
with these joints in the main track of the D. and H. C. Co., and 
it is estimated that from 300 to 400 engines over them every 
twenty-four hours, switching, &c. ot an hour’s work has been 
performed on this portion of the track since it was laid, so as to 
illustrate the impossibility of low joints, ey and creeping of 
the track, &. e condition of the track at this writing ) nin 
strates, after five months’ trial, these facts—{1) It makesa smooth 
and continuous rail; (2) has removed low joints; (3) the track 
cannot spread nor creep ; (4) the spikes are as firm as when first 
driven ; (5) removes all labour attending low joints, and screwin; 
up loose bolts ; (6) estimated that two miles of track can be lai 
with this joint in less time than one mile with fish and angle plate ; 
(7) the joint fastener is lighter, cheaper, and stronger than any 
other joint fastener inuse. I would respectfully refer to Mr. C. D. 
Peters, Moorgate Works, Moorfields, and Mr. Charles Adams, of 


A. V. Abbott, engineer i 

this joint cmengithons the rail 
for which it was designed, and to obviate many of the objections of 
the present systems. 


THE COST OF DREDGING. 


Srr,—Some months ago I saw some remarks in your paper on 
the different kinds of dredging plant. You then invited engineers 
and others to give some information on the subject. There is one 
class of dredgers you did not then notice, which in my opinion, asa 
dredging master of many years’ experience, is the most efficient 
class of the present time. t is the hopper dredger, patented 
by Messrs. Simons, of Renfrew, for barand harbour work. They do 
the work the cheapest, as I hope to show you. 

For the last five years I have been employed on the Newhaven 
Harbour works, in the Neptune, a hopper r of 500 tons. I 
will give you the working expenses of that vessel, and I challenge 
any engineer or dredger master to show the same amount of work 
done by any other class of dredgers at the same cost, and with the 
same number of hands—a crew of eleven men. Notin Newhaven 
alone, but in every port these hold the foremost place. I at 
present will confine myself to giving you a few figures from the log 


charge. 
25,000 Ib. at its weakest part, viz., the‘joint. 


November 20th, 183°. 


a migratory character, for its circulars bear various addresses— 
Tollington Park, Sydenham, Shepherd’s Bush, and Kensington. 
Its objects are announced to be ‘“‘the advancement of science, 
literature, and art,” ‘‘ the publication of important transactions, 

. The means it adopts for attaining these objects I do not 
know, nor after some amount of inquiry have I been able to ascer- 
tain what they are. That the transactions of this society are 
unknown to me is, doubtless, the result of my own ignorance, and 
that I have never heard of its meetings is but an instance of the 
ease with which a man may be ignorant of matters closely con- 
nected with his own business. There is, however, a provision in its 
bye-laws under which members of this institution are permitted to 
wear ‘‘ gowns and hoods,” as well as ‘‘gold and silver decorations ; 
and perhaps it may be fairly assumed that no objection would be 
raised to their employing after their names any quantity of letters 
they might consider attractive or ornamental. . 

I became aware of the existence of the society by discovering 
that it was its practice, through its secretary, to apply to newly- 
elected members of the Society of Arts inviting them to subscril 
to the “‘ Society of Letters, Science, and Art.” In afew cases the 
persons so applied to did subscribe, 


believing, as they tell me, that 


| 
| 
| 
| 
| 
| \peryard/ | | | | 
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‘cation came from or was authorised by the Society of Arts. 
the appt ink the money thus paid was in any case refunded, 
though in one or two its return was promised. An institution 
oe such attractions cannot be too widely known, and itis a 
be that it should run the risk of being confounded with any 
wd The request with which I would conclude this letter is, that 
‘ ore for my endeavours to secure publicity to its objects, the 
institution ill choose @ name somewhat less likely to be con- 
founded with that of the Society of Arts, which I can assure you 
‘s by no means anxious to deprive of its due credit what t 
faith be content to be known as the “‘ Society of Letters.” 
The legitimate aims of any such undertaking cannot fail to be 
moted by publicity, and it isin the hope that this enterprise 
proms induced to shine without the aid of borrowed light, and 
may eventually obtain the full measure of its real deserts, that 1 
to address this letter to you. 
have ventured H. Trueman Woop, 
Secretary of the Society of Arts. 
Society of Arts, Adelphi, W.C., February 21st, 


THE PLANIMETER, 

grr,—In Tue EncinzeR of December 28th, 1883, I find what 
Mr. Fisher claims to be a “general proof of the action of the 
planimeter.” Mr. Fisher considers that /1? dé is that which is given 
ing of the wheel. This is evidently not the case, since 
emo and for a complete circuit of the point P this 
integral is equal to zero in a case such as shown by his i 
Pursuing a line pote: bees smn by this article, I have reached the 
following, which perhaps you may see fit to give a place in your 


“ane rotation of the arm ) about J the number recorded by 


FIS.1 


heel W, will be a measure of the c'! of the ie 8. Let 
this number by R. Then of simple 


rotation is @-6,= < R, wherein c is a constant depending on the 


graduation, &c. Whenever J moves there results a translation of 
the line b, and let us designate by T the number recorded by the 
wheel, due to this tion. T will then measure the com- 
ponent of the translation normal to b, and the area swept over by 
translation is b (c T). 

From Fig. 2, d(¢cT)=a d cos. (@-). We have then for the 


FiC.2 


\ 
\ 
\ 


¥ 


algebraic sum S of the areas swept over by the arm b. 
S= +b (eT) foos.(0-v) dy 


From Fig. 1, we have area A=4f'r2.do 
r=a?+l?+2ab cos, 
basin. +a _ 
b cos. 0+ acos.y 
do= dQ _ + ab cos. (d6+dy) 
1+Q? a?+62+2a bcos. (@-y) 
(d0+dy) 
(See Mr. Fisher's article.) 
-cos, Od (sin. ¥)—sin. Yd (cos. 0)=sin. 6 cos. Y—cos. sin. 
=sin. (@-Wv) +C 
and for a complete circuit of P this is in all cases=0 (zero)— 

Hence, A=} fide +4 foos. . . (2) 

In a case such as given in Fig. 1, where neither ) nor a makes a 
complete revolution 4 @=0, also fa? d y=0. 

By comparison of equations (1) and (2) then, we find, A=S= 
b(cT), i.e., the number recorded by the wheel is a measure pf the 
area A, whatever be the value of m. 

In a case such as shown in Fig. 3, where both ) and a make a 


complete revolution— 
8, Yo 


0 
A=8+ a? 


The wheel record is (R+T)and since R= pt 
8=F(£R) +b (eT) 22") 


if then m = } we have 8 = bc (R4). 


In this case, thea, the number re by the wheel is a direct 
measure of 8 only when m= 3° Ross E. BRowNE. 


Berkeley, California, January 26th. 


HADFIELD’S PATENT MANGANESE STEEL. 

Srr,—Referring to a letter in your issue of 28rd February from 
Messrs. Geo. Bennett and Co, with reference to our patent 

ese steel, at foot please find copy of letter received from 
this firm with reference thereto, from which you will see they were 
mistaken in their statements. We need not add anything further, 
seeing that the letter will speak for itself, but we may say that 
apart from direct commercial interest, we cannot understand why 
Sheffield firms should be at all jealous of our discovery and success, 
seeing that it is believed that many of the hitherto unexplained 
phenomena now being widely discussed in metallurgical circles 
with reference to the honeycombs in steel, and to the gases absorbed 
and given off therefrom, may eventually be solved by means of the 
curious results obtained an ticed by us in the manufacture of 
this new steel, and thus ultimately prove a benefit to Sheffield 
trades at large. Another very interesting fact ted therewith, 
proving its new character, is its non-magnetic properties. 

We should not have troubled to take any notice of Messrs. B.’s 
letter except in self-defence and in order to prevent any false 
impressions being circulated, for we fully intend to protect our 
patert rights in this matter. 

HADFIELD’s STEEL Founpry CoMPANY. 

Newhall-road, Attercliffe, 1st March. 

P.S.—We notice in your issue of February 29th a very practical 
letter on this subject signed ‘‘ M. E. W.,” for which we are obliged, 
especially as your correspondent is at p t unknown to us. 


From Geo. Bennett and Co., Foundling Works, 
Rockingham-street, Sheffield, February 29th. 
To Messrs. Hadfield’s Steel Foundry Company, 
Attercliffe, Sheffield. 

Dear Srrs,— With reference to our letters in the Daily 
Telegraph and ENGINEER of Saturday last, February 23rd, 1884, 
in which we stated that there was nothing new in your patent 
manganese steel, we find on making further inquiries and seeing 
the steel in question that we were and are mistaken, and that your 
material is oar See and possesses entirely different ities 
from any steel that we ever saw or heard of before. e were 
under the impression that it was similar to our self-hardening, 
planing, and turning tool steel, but find this is not the case. We 
therefore beg to withdraw the said letters and apologise for same, 
and for having caused you any annoyance or loss thereby. 

(Signed) Geo. BENNETT AND Co. 


THE BREAKAGE OF SCREW SHAFTS, 


Srr,—I beg to submit to the readers of THE ENGINEER he fol- 
lowing scheme for preventing the rer 8 of screw shafts :—The 
object of the invention is to prevent all bending and straining of 
the framework of a steamship being communicated to its screw 
shaft as it is known to do at present, it being allowed that these 
strains are more prejudicial in producing fractures of the shaft than 


| 


In less than one inonth applicants received from the Comptroller 
progressive notices that each applicant has been anticipated by a 
ra applicant. One of the three notices I received and enclose. 

every one it is pointed out that an appeal to the law officers 
against the Comptroller’s decision is open to the applicant whose 
a has been accepted. When the four specifications, 2142, 
2417, 2566, 2591, are published, it will be seen in what way the 
Comptroller has exercised the power given under Sub-section 6 of 
Section 7. Myself believing that that right will be fairly and justly 
exercised, I cannot but approve of the working of owe of the 
new Act, when at a trifling outlay the inventor is p’ at once in 
possession of facts that were impossible for him to get at under the 
old Act, and not before he had completed his valueless patent at 
an expense of over £50, C. L, H. LAMMERS. 

2, worth-terrace, Gosforth, Newcastle-on-Tyne, 

March 3rd. 


WATER POWER. 
S1r,—Having noticed in your columns for the last week or two 


offer further something which may add to or help to solve or come 
nearer the truth of motive power derived by high falls of water. 
Having had experience in turbines, I find each maker naturally 
looks for and claims the best result. I find opinions theoretically 
differ, but help, whatever point is advanced, to throw a new light 
on the subject. The remarks of Messrs. Hett and Ramsbottom, 
and their ingenious plans of determining the force of the stream 
and ing. Gore atl, have read with much interest, but fail to 
see the water engine most suitable for high falls, or any engine, or 
turbine, or what not that has an internal discharge. Any water 
motor that a inwardly must of necessity check its 
velocity, consequently its power is lost. For low falls where the 
wheel is enlarged to a proportionate di r, and sufficient space 
is given to the ‘natural vent” of the water, those kind of wheels 
may be applied. But in high falls where the pressure is so great, 
the velocity must be correspondingly great; therefore, those 
wheels of the Fourneyron type, or outward flow, are far the best. 
The quantity of water for a turbine of this principle is important 
to decide, as many have been condemned and thrown out as use- 
less when the fault has not been the turbine at all, but not 
enough water to work it. Moreover, a full weir and taper pipes 
leading to wheel, or so many pipes a certain size, and so many 
larger till it is deemed sufficient to maintain a full supply of 
water when the turbine is in motion. The size of pipe requi 
for a turbine of this description would be : 

Q = quantity of water in cube feet ; 

P = horse-power ; 

H = head of water in feet; 

Sectional area of supply pipe = 0°42 ; 


= P 
Q = 207 x 04 A, REYNOLDS. 
Truro, February 28th. 


HILL CLIMBING TRICYCLES. 

S1r,—I was much gratified to notice in your issue of the 22nd 
that one of your correspondents, who is evidently a writer of no 
ordinary ability, was pleased to confirm my own conviction, that 
direct action is undoubtedly the best, both for bicycles and tricycles, 
and I think, Sir, that this must be patent to all your readers who 
have any knowledge of mechanics. I was somewhat amused, 
therefore, by the dictatorial tone of a letter in opposition to the 
above, which ap in your last issue. Your learned corre- 


spondent of that date favours rather a semi-direct action with 


= 
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ELEVATICN 


any working strain to which it could be put. I pi to remed: 

this by laying a tubular lattice girder as shown in ym ay prema 4 
which would be laid the shafting supported by light plummer 
blocks, the arog to be of sufficient size to answer the purpose of a 
shaft tunnel—to call it a tubular bridge would be a better descrip- 
ves have to be at sides top to 
thing weighing against it, such as , &e. e ske shows 
~ general appearance of it. N.B.—The above is not —- to 

e. ‘ 


THE FRICTION OF WATER IN PIPES. 
S1r,—Would any of your correspondents kindly enlighten me on 
the following question of the power necessary to overcome the fric- 
tion of water in long pipes. I will take an imaginary case as an 
example, and hope to make my meaning quite clear by the sketch. 
Supposing A to be a pumping station, I want to know the power 
perry | to overcome the friction of 3000 ons of water per 


mini owing ina 12in. main—I do not take any coefficient of | 


friction into con- 
* sideration; presum- 
8 ably the pipes are of. 
+ 
cast iron—up the 
: slight inclination of 
50ft. in the horizon- 
tal distance of 
44,880ft., t.c., along 
A ——— A B; and further, 
44 68 "0-———-—— on the supposition 
that the water is 
forced plumb me from A through D to C (D C = H), what 
must be the head H to get a discharge of 3000 gallons per minute 
at the outflow B? 

According to Molesworth’s tables, page 186, the inclination for 
the flow of this quantity under these conditions is ;$; or 448 x 3 
= 1344ft.; add to this the original lift of 50ft. = 1394ft. for ACin 
the diagram. To force the above quantity through this head will 
require something like 1200-horse power, but the net horse-power 
to raise 3000 gallons per minute through 50ft. is only about 45-horse 
ag Allowing ‘66 for modulus, we have a total of something 

e 75-horse power. According to the method of forcing the water 
plumb up as through A DC to B, allowing for modulus, we obtain 
about 2000-horse power. Does this mean that it takes the differ- 
ence between and 75-horse power to overcome the friction 
alone, and if so, what would be the power to overcome friction 


alone supposing the water to be forced direct from A to B? 
Sunderland, March 3rd. C. A. OC. 


THE NEW PATENT ACT, 

S1r,—It cannot be denied that the new Patent Act, 1884, is of great 
advantage to inventors making applications for patents for the same 
or similar inventions. Four cations for improved letter-boxes, 
to prevent the abstraction of letters, &c., viz., 2142, 2417, 2566, 
2591, were made within eight days, between the 25th of January 


and the 2nd of February, followed by several similar applications. 


| stirrups, but thinks there are many others, with the enormous 
| friction of chains and cogs, that are better hill climbers. He is also 
} er enough to inform us that simplicity is not everything. 
erhaps, Sir, in your next he will try and convince your readers 
| that a complicated arrangement, with plenty of friction, is every- 
| thing that can be desired. Now, Sir, as a rider of somewhat wide 
| experience, I am thoroughly convinced, not only in theory, but by 
| practice too, that it is impossible to improve upon the action of a 
| bicycle, which one gets, with all its advantages, in the National 
Royal Direct Action Tricycle. I have ridden this machine myself 
for about two years, and can assure you that no other form of 
tricycle will bear any comparison with it as a hill climber, and that 
there is no kind of machine over which the rider gets more com- 
| plete control. This being my favourite steed, after well testing all 
| the best makes, I could not see it abused without taking the liberty 
of troubling you with a word in its favour. And in conclusion, 
| allow me to remind your correspondent that abuse proves nothing, 
and is not likely, I think, to meet with a ready acceptance by the 
| readers of such a high-class paper as THE ENGINEER. CYCLIST. 
Frindsbury, Rochester, Kent, March 4th. 


Srr,—I should be glad if you would allow me space for a few 
remarks on the extraordi letter from ‘‘ H. A.” which appeared 
in last week’s ENGINEER. This gentleman seems to be much exer 
cised in his mind at the article which occasioned his communica- 
tion, but surely it would have been of much greater advantage to 

our readers if, instead of expending his invective against the 
National machine, he had favoured them with a few words 
ea what in his opinion its defects really are. 
ow, Sir, as a practical tricyclist, I beg to differ altogether from 
“‘H. A.” I do not wish to run down the “Monarch,” but to my 
mind it is decidedly inferior to the ‘‘ National,” for though it is 
certainly not so complicated as many machines, its treadles are 
very pon lever arranged in case the rider has to jump suddenly 
out, or is pitched out, while the seat is far too low for proper 
comfort. Of course, extreme lightness does not necessarily mean 
ease in propulsion; but the dynamometer trial which you quoted 
sets this matter at rest in the case of the ‘‘ National,” as I am not 
aware that any other machine can be drawn along with so little as 
4lb. with the rider seated. In conclusion, I would just like to say 
that I think tricyclists should as 2 body be greatly indebted to you 
for calling their attention to a —_ good hi one capabl 
of steady, every-day work, and capable of not only travelling at a 
fe pace along fairly level roads, but of ascending ~~ inary 
ill that one is ag meet in a day’s journey. yy A 
London, March 5th. 


Sir,—I read with much pleasure your article on ‘‘ Climbing 
Tricycles ” which a) on the 22nd February, and seemed to 
me to deal very ably with the description of the ‘‘ National” 
tricycle. I fail to see why your correspondent, ‘‘ H. A.,” writing 
in your issue of the 29th ult., dealt in such a slashi style with it, 
and I think, in the interests of the tricycle-riding public, he ought 
to mention why ‘“‘ the laurels should given to the ‘Monarch’ 
instead of the ‘ National.’” I have had the curiosity to inspect the 


some valuable information on the above subject, allow me to- 
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latter machine, and I must say in my opinion—as an old bicycle 
and tricycle rider—it seemed to be a simple and light one, well 
adapted for hill work, and as such will surely come to the front, 
in — correspondent’s sneer at simplicity. SIMPLEX. 


CLOTHING STEAM PIPES. 

Srr,—Referring to the article on ‘‘ Non-conducting Coatings for 
Steam Pipes,” we beg that you will give publicity in your next 
issue to the following :—({1) The statement regarding our non- 
conducting i bustibl position is incorrect. (2) Mr. Clark, 
testing engineer, never got any composition from us. (3) We 
have, since the article appeared, requested Mr. Clark to inform us 
where he obtained the composition, which is said to be ours, and 
he has referred us to the secretary of the National Smoke Abate- 
ment Institution. (4) We have applied through our agents to the 
said secretary, but have not been able to get a reply. 

114, Hydepark-street, Glasgow, REID, MCFARLANE, AND Co. 

February 28th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change in Birmingham this—Thursday—afternoon, and in 

Wolverhampton yesterday, the reports of last week concerning an 

improvement in the export orders for finished iron were confirmed. 

Manufacturers, especially of sheets, announced an increased 

number of enquiries from merchants, but not all at satisfact 


Much satisfaction has been occasioned in a by the fact 
that the Coalbrookdale Iron C have seen their way to with- 
draw for the present the notice which I last week stated had been 
served upon the operatives at their Horsehay Ironworks to close 
the establishment. Some 3000 people are, directly or indirectly, 
largely dependent upon the Horsehay Works for their existence ; 
and so glad were the tradespeople around Dawley and Horsehay at 
the withdrawal of the notice, that they set the church bells 
ringing. The threat to close the works arose from no misunder- 
standing between pe and employed, but was in consequence 
of the extreme difficulties of receiving minerals and sending manu- 
factured iron by rail on such terms as would pay the shareholders 
and justify the directors in carrying on the works; and unless more 
favourable rates are conceded, it is extremely doubtful whether the 
works will not be closed ultimately. What I have said of railways 
in this action refers chiefly to the Great Western Railway Com- 
pany, who appear to have an exclusive right of transit. 

Complaints are still heard from the hardware manufacturers, as 
well as the ironmasters, concerning the excessive railway rates. 
Only this week ‘a case is mentioned in which a department of trade 
in the ironfounding line has been lost to Wolverhampton consequent 
upon the carriers having persevered in imposing such exorbitant 
charges that Scotch competitors have taken the business. Now 
that the mischief is done, the carriers have lowered the rates ; but 
to the prayers that were made to them at a time when there would 
have been a chance of preventing trade from going into other 
channels they were deaf. 

Activity continues at certain of the constructive engineering 


orders for shipment, as the Middlesbrough makers have a m, 
favourable rate to Liverpool than to Manchester, and for shipp; 
orders they are quoting extremely low figures. Cleveland P 
are also being offered in this district at excessively low pricey which 
rule about the same as those quoted for North-country bars, butin 
these no very large business appears to be doing. For other descri 
tions of finished iron Lave are also low, hoops averaging oben 
£6 7s. 6d., and good ordinary qualities of sheets £7 10s, per ton 

ave previously referred to the ge eeling of dissatisfac. 
tion amongst the hoop and sheet iron makers in this district — 
regard to the new standard wire gauge, in the framing of which 
they consider that the interests and requirements of their branch 
of industry have been practically ignored. The new standard 
gauge came into force last week, but from what I can learn there ig 
a general disposition not to work under the new gauge but to 
adhere to the old so-called Birmingham wire gauge. 

In the engineering trades leading firms in this district who have 
special facilities are, with a good deal of keen competition at low 
prices, able to keep themselves fairly supplied with work, but 
generally the prospects of trade can scarcely be said to be very 
cheering, and asarule the orders in hand are running out more 
rapidly than they are being replaced. 

he question of the proposed Manchester Ship Canal is to be 
taken up at the quarterly meeting of the Manchester Association of 
Employers and Foremen to be held on Saturday, when the 
president, Mr. Thos, Ashbury, C.E., will move a resolution to the 
effect that it is essential in the growing interests of the increasing 


works, At some establishments where shi ping tracts are in 
hand, the makers are, I know, rather behind with their work, and 


y 
prices. Ind not a few orders were refused this afternoon, 
makers preferring to let them pass on to other districts, than to 
accept prices which mean a loss. 

Makers were the less prepared to indiscriminately take all con- 
tracts, consequent upon the p which are now again being 
made to reduce the output of sheets, and to which reference is 
made farther on. The effect of the proposition to-day was to 
slightly stiffen prices. Still singles were to be had at £7 10s. 
upwards, doubles at £8, and lattens at £9. Rather than work at 
a loss, makers are allowing some mills to stand. Instances were 
cited to-day in which sheet mills had been idle for three weeks. 

Prices of superior—thin—sheets for working up and stamping 
purposes were strong upon the basis of £10 to £11 for the former, 
and £13 for the latter. These manufacturers are full of orders, and 
— are still reaching them. The home demand is very fair, 
and the export demand is good on account of Canada, the United 
States, Australia, New Zealand, India, Russia, Italy, Spain, Ger- 
many, and other markets. The Baltic and Canadian ports being 
now open is favourable to the condition of these makers. The 
East Worcestershire tin-plate makers reported themselves active. 

Merchant sections of iron such as bars, hoops, strips, nail rods, 
and the like, were in demand to-day for the satisfaction of early 
necessities, but there were not many large orders for forward 
delivery. Such as they were, hoops had the advantage over the 
other descriptions named. The mills which are producing merchant 
classes of iron are irregularly employed, four days a week being 
the full average. . 

The Earl of Dudley’s bars were quoted at £8 2s. 6d. nominal, 
and other best bars at £7 10s. to et. Second quality bars were 
£6 15s. to £6 10s., and common £6 5s. to £6. Hoops were £6 10s. 
to £6 15s., and “list” £8 per ton nominal. Strip iron 
was £6 2s. 6d. to £6 5s. for gas tube sorts, and £6 10s. to £6 15s. 
for other purposes requiring a better quality. 

The wire-gauge question in the sheet and hoop trade was much 
discussed, and the decision come to last week was generally 
approved. Yet some makers, notably in the thin sheet branch, 
were unprepared to admit that the gauge which has been deter- 
mined upon is the best that could be adopted. These people 
characterised the new gauge as unscientific, but their views were 
those of only a minority. The new gauge will not make much 
alteration in the method of works meal am adopted in the sheet 
and hoop trades. The gauges before worked to were about 1 Ib. to 
the foot upon 24 w.g. sheets—doubles—whereas the new “‘ B.G.” 
standard is about “98 Ib. to the foot. 

A large meeting of manufacturers was held in Birmingham on 
Thursday afternoon, to hear an address on Railway Rates, by Mr. 
W. Hunter, London. Theauthor announced that Mr. Chamberlain 
had promised to bring in a Bill giving permanent appointment to 
the Railway Commission, a /ocws stand: before it to trade associa- 
tions, and powers to allot damages and grant injunctions in 


Ss are now pressing for delivery. The result is that an 
increased number of operatives has been set on in some of the yards. 
Manufacturers note with interest that the contracts just now upon 
the public market include a wrought iron lattice girder bridge in 
four spans of 50ft. each, to be erected across the river Moy at 
Cloonacannana, in the county of Mayo; a small bridge of 60ft. 
span to cross the river Idle at West Stockwith ; and a supply of 
wrought iron girders for bridge work needs by the Southern 
Mahratta Railway Company, Limited. Further, a telescopic gas- 
holder, 170ft. diameter, is needed by the Corporation of Leicester 
at their Arlestone-road Works. 

I am informed by some of the largest constructive engineers 
hereabouts, that civil engineers are now, much more than hereto- 
fore, insisting upon the literal carrying out of their specifications. 
This circumstance has both its satisfactory and its unsatisfactory 
side. While it will assist in clearing the trade of unworthy com- 
petitors, it necessarily makes present low prices even still less 

tisfactory, quent upon the extra care which is needed in 
the tion of the contracts alike in the actual workmanship and 
the supervision entailed. 

Heavy iron pipe founders state that although there could be no 
more favourable time than the present for placing large contracts, 
viewed from the standpoint of cost, yet that our —_ corporations 
and public companies, who are the principal distributors of large 

jipe contracts, are not putting much new work upon the market. 
ufacturers believe that the chief reason to be found for this 
lies in the present —— of trade the kingdom through, which 
naturally deters public authorities from incurring heavy expense 
and increasing the rates. The Midland Railway Company is 
seeking a supply of cast iron pipes fora new culvert at Brigsworth, 
on the northern division of its system. 

In the wrought iron tube trade business is quiet and the works 
have nothing like full employment. Prices, which till lately were 
maintained pretty well, are now becoming irregular and show a 
tendency towards ease. 

Business with India in hardwares at date is below the average; 
but when the stocks of goods soon to be disposed of at the close of 
the Calcutta Exhibition have gone into consumption, it is antici- 


ce and population of Lancashire that greater facilities he 
afforded and cheaper means adopted beyond those at present exist. 
ing, for the transport and handling of merchandise, minerals 
manufactured goods, &c., both for import and export to and from 
the commercial centres of Lancashire to the sea coast and places 
beyond, and that in the opinion of the meeting the p 
Manchester Ship Canal will afford the best means of giving effect 
to these objects. 

The coal trade of this district continues in a depressed condition, 
All classes of round coal are still bad to sell, and prices have a 
downward tendency. The reduction in the Manchester list rates 
announced at the commencement of the month has been followed, 
where concessions had not already been made, by a giving way of 
about 6d. per ton in the pit prices for all pin ee of round coal 
in other districts. There is, however, so much stock being forced 
upon the market, notwithstanding that pits in most cases are only 
ne Rae three to four days a week, that it is difficult to give 
any really fixed prices. About the average prices now being queted 
at the pit mouth are 9s. to 9s, 6d. for best coals, 7s. 6d. for seconds, 
6s. for common house coals, and 5s. 6d. to 6s. for steam and forge 
coals. In engine classes of fuel prices generally are being kept up 
to fully late rates, owing to the ange very small production of 
slack ; and of some special sorts there is a scarcity of supplies that 
is enabling sellers to get rather better prices. At the pit mouth 
burgy averages 4s. 6A to 5s.; best slack, 4s. to 4s. 3d.; and 
ordinary qualities, 3s. to 3s. 6d. per ton. 

Shipping is very quiet, and very low A are being quoted to 
secure orders, Lancashire steam coal delivered at the high level, 
5g or the Garston Docks, being offered at 7s. 3d. to 7s. 6d, 
per ton. 

The persistent downward movement in the price of coal, and the 
probability that during the ensuing summer business will only be 

ible on an extremely low basis of — is tending to bring 
orward the question of a reduction o’ . The matter has 
already been seriously talked of, and although no actually definite 
action has yet been decided upon, there is very little doubt but 
that some steps in that direction will be taken before very long. 

The forging and finishing of marine crank shafts was the subject 
of a very interesting paper read by Mr. C. O’Connor, of Liverpool, 
before the Manchester Association of Employers and Foremen at 
their ting on the 23rd ult., and in the course of the paper one 


pated that orders from that quarter will increase. The 


which has attended numbers of our local manufacturers at that. 


Exhibition is very gratifying. The demand for hardwares from 
Australia and New Zealand does not conspicuously improve, still 
in a few branches a fair business continues to be done on account of 
these markets. South America looks promising as to certain of 
her markets; but the Cape and South Africa generally is without 
any revival. 

The Birmingham papers are affording local patentees the oppor- 
tunity of narrating their experience of the working of the ‘‘ ma- 
chinery in the Patent-office.” The balance of view leans in favour 
of the new machinery. One patent agent says that on the 22nd 


Pp 
ferential cases. It was resolved not to cease agitation until the 
Bill was R 

Mail advices from Melbourne show that when the mail left 

vanised iron was in better demand, but only one or two parcels 
changed he nds, prices varying from £20 to £21, according to brand. 

Bar and rod iron was moving quietly at £9. Sheet iron had 
been sold at from £10 10s. to £11 10s. for Nos. 8 to 18, while hoop 
iron had been quitted at up to £10 10s. 

Fair sales were taking place in fencing wire, at from £11 10s. to 
£12 10s., according to brand and number. 

The demand for pig iron is restricted, bat in two or three weeks’ 
time vendors anticipate making some good forward quarterly 
sales. Representatives of makers in outside districts reported this 
afternoon that principals grumble at the prices at which present 
sales are being made, and absolutely refuse to allow any further 
concessions. Northampton pigs are quoted 44s.; Derbyshires, 45s. 
to 46s.; and Lincolnshires, 47s. Native all-mines are 80s. for cold 
blast, and 60s. for hot blast. Part-mines are 47s. 6d. to 45s., and 
cinder pigs 42s. 6d. to 37s. 6d., made in the Dudley district. 

Much interest is expressed in the returns of the make of pig iron 
in the past year, and in the computation touching the stocks of 
piss in hand in this part of the kingdom. Bearing in mind how 

rge has now become the consumption at the mills and forges of 
the crude iron of the adjoining fields, it is deemed no cause for 
surprise that the make in South Staffordshire and in Shropshire 
has fallen off, in the former district 4443 tons, and in the 
latter 9475 tons, leaving the make in South Staffordshire at 
394,000 tons, and that in Shropshire at 71,000 tons. The great 
reduction of 31,760 tons in the outturn of the furnaces of North 
Staffordshire is in most part explained by the late prolonged and 
unsuccessful strike of miners in that district, which has an almost 
illimitable supply of stone, and whose outturn of 285,357 tons upon 
the year is much within its easy capability. Of the 200,996 tons 
smelted in Northamptonshire, a conspicuous proportion has been 
used up in South Staffordshire. The increase of 8881 tons in the 
Northamptonshire make is no more than had been expected. 

At the same time that Northamptonshire and Derbyshire iron 
has been coming into South Staffordshire and Shropshire, to take 
the place of the declining supplies of the native stone, the rich 
hematites have too been delivered in quantities which have told 
upon the consumption of the famous all-mine pigs from which the 
well-known “‘ marked ” bars of Staffordshire were once exclusively 
manufactured. There is consequently no room for surprise that 
present stocks of pigs in South Staffordshire should 55,660 
tons, or an increase of 16,798 tons. But for the importation for 
forge and mill s of coal from other districts during the 
miners’ strike, whie stopped blast furnaces, the consumption of 
pigs in the year in North Staffordshire would have been so dimi- 
nished as to make the stocks there more than 52,495 tons, or an 
increase on the twelvemonth of 4972 tons. The Shropshire stocks 


J y he filed a pl p tion, with drawings, relating 
toa “‘newor improved washing machine,” and though the number 
of this application was 1876, he received official notice of the 
acceptance of the specification on the 23rd of February—a period 
of only one month after filing. Another inventor applied for pro- 
visional protection on the 12th February. His application was 
acknowledged by return of post. On the 26th February he 
received notice that the title of his invention must be amended. 
He returned it amended on the 28th. On March 4th he got 
notice that protection was pleted. ‘‘ Considering,” he says, 
“that my application is numbered 3122, 1 do not think thata 
complaint of lack of promptitude is justified.” Doubtless ill- 
advised, imperfect, and badly prepared specifications and drawings 
must inevitably lead to delays whoever may be the examiners. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business throughout the iron trade of this district 
continues dull and depressed, with practically nothing to look for- 
ward to in the immediate future to encourage any definite expecta- 
tion of improvement. The tendency of requirements so far as the 
large iron-using branches of industry are concerned seems to be 
rather in the direction of contraction than of expansion ; consumers 
see very little prospect of any large weight of work ahead of the 
orders they have now in hand, and they are naturally disinclined 
to buy at all heavily for the present, whilst there is a want of 
strength in the market, which is a further inducement to defer 
buying. Nominally quoted rates are without any material change 
so far as both the pig and finished iron of this district are con- 
cerned, as most of the local makers are still kept tolerably well 
employed with deliveries against old contracts, but in some cases 
more disposition is being shown to make some concession to secure 
orders, and generally there is an easier tone in the market. 

There was only a very dull iron market at Manchester on Tues- 
day. Lancashire makers of pig iron reported very little new busi- 
ness coming forward, and the orders booked during the past week 
have been confined to a few small parcels of foundry quality to 
local consumers at prices based upon 44s. 6d., less 24, delivered 
equal to Manchester, which remains the minimum figure that Lan- 
cashire makers are open to take. In district brands the business 
doing is also extremely small, with quoted prices averaging 44s. 4d. 
for forge and 44s. 10d. for foundry Lincolnshire, less 25, delivered 
equal to Manchester. 

The hematite trade continues extremely dull. Nominally quo- 
tations remain at about 56s. to 56s. 6d. for good foundry qualities 
delivered into this district, but there is practically little or nothing 
doing to actually test values. 

In the manufactured iron trade the weight of new business 


have grown by only 500 tons, and are now a total of 22,000 tons; 
but the Merthomptenihidd stocks have become heavier by 13,172 
tons, yet leave the existing accumulation at 31,892 tons. 

Manufacturing coal is very abundant, and cheaper than ever. 
Steam coal is priced this week at 4s. 6d. to 5s. per ton; Cannock 
Chase common forge coal, 5s. to 5s. 6d.; and mill coal, 6s. to 7s. 
Staffordshire forge coal is 6s. to 6s. 6d.; mill, 7s. to 7s. 6d.; and 
furnace, 9s. 6d. to 10s. The colliers are only working an average 
of from three to four days a week. 


ing forward is still exceedingly small, and works in some cases 
have had to go on short time. for good local and North Stafford- 
shire bars quotations nominally remain at £6 per ton delivered 
equal to Manchester, but this is a figure which is now only being 
obtained in special cases and for small quantities. North 
country makers are competing in this district at as low 
as £5 12s. 6d. to £5 15s, per ton for bars, and local makers, 
when they have to seek orders, are compelled in the face 
of the low price of Middlesbrough bars to offer some con- 
cession to buyers. 


The competition is felt most keenly in the 


or two points were raised which are worth noticing. Mr. O’Connor 
urged that eventually it would be found that more depended upon 
the mode upon which a crank shaft forging was constructed than 
upon the material of which itwas made. Incidentally with regard 
to material he strongly condemned the use of scrap iron, which, 
owing to its want of uniform quality, often resulted in seams or 
black marks, which by many engineers were considered sutficient 
to any finished shafting. He preferred to make such 
forgings of new iron puddled direct from the pig, and although 
some forge masters were of opinion that this freedom in using new 
iron sanieed in a loss of strength, he was of opinion that by using 
cold blast iron they obtaine —— as fine and as small as in 
steel. For with large crank shafts the fear of unsoundness 
arising from the ordinary mode of forging had led some 
ngi s to ider the propriety of building the cranks 
in separate pieces. One advantage in a built-up crank was 
that should there be a flaw it might be confined to one part only, 
whereas in a solid crank it might itate the i tion of 
the whole shaft. His impression was that large shafts would still 
have to be dealt with in pieces, not because it was a question of 
being able to make large forgings sound, but because marine engi- 
neers would not care to run the risk of anything going wrong with 
large shafts, and ships having to wait until another could be 
finished. The building up of large shafts if mae | had capable tools 
presented no difficulty whatever, and in the mechanical engineering 
of the future they would have to rely upon their tools for putting 
large pieces together much better than had been done in the past. 
He would find no difficulty in dealing with crank shafts up to 100 
tons, which he thought would have to be made within the next 
few years. Taking into consideration the vastly accelerated speed 
of the marine engine in late years, and the many disastrous effects 
which followed the breaking of a shaft at sea, also that the tendency 
of the age was still towards much higher pressures of steam and 
further lengthening of stroke, it was not surprising that improve- 
ments in such an important part as the crank should be eagerly 
sought after, but it had hitherto been sought in the direction 
of material alone. Cast steel been advocated and to 
some extent brought into use, but its expense rendered such 
shafts costly out of all proportion to the other parts of the engine, 
whilst in the event of their heating when at work—a not unfre- 
quent occurrence—and having the water hose directed on the crank 
ved or journals, it could not be expected that the material would 
have any better than, or even so well as, tough wrought iron. 
So far as his experience was concerned, steel shafts had broken 
very suddenly without giving any previous warning, and others had 
exhibited some very slight cracks or marks, after which it was not 
thought safe to work them a day longer. An iron shaft, however, 
would show some flaw or mark before it broke : these flaws could 
be watched and could be traced from time to time, and thus suffi- 
cient warning was given to enable the peer | repairs to be put 
in hand. It was certainly far better that a forging should give 
notice rather than fail at once. As to the most frequent cause of 
the breaking of crank shafts, Mr. O’Connor did not consider that 
it was in all cases the fault of the material, whether it was steel or 
iron, or the manufacture. It was well known that marine crank 
shafts were exposed to very severe, uncertain, and unequal strains. 
If the shaft bearings were not properly true the bearings would 
work unequally, and there was a strain thrown upon the shaft 
which tended to shorten its life, and which rendered it only a 
question of time when it would give way. Again, cranks were 
very often permitted to run with slack bearings, and supposing 
an engine were making 120 strokes or knocks to the minute 
on a piece of iron, it destroyed the fibre, and thus also tended to 
shorten its life. Then the thrust of the shaft, if not properly 
attended to, brought a side action upon the after web, which tended 
to bend it backward and forward, and in the course of time there 
was a fracture either at the neck of the journal or through the 
web of the crank. In reply to several questions, Mr. O’Connor 
said that where cranks most pos igs | gave way was through some 
flaw in the pin or across the neck. ith regard to hollow shafts, 


he considered that, whether they were made of steel or iron, they 
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er shaft when they were made solid. In the 

had on the paper, a general opinion was 
ressed that, however iron cranks were made, the time 
would come when they would have to give way to those made of 
—The hematite pig iron trade of North Lancashire is in 

The slight improvement which I re: ported 

: 4 weeks ago still continues. There appears to be a eeling 
. ongst makers that the worst is past, an they now look hope- 
full orward for a revival in the course of a few months, 1 hear 
that the present sales fall far short of the production even now that 
the output has been so considerably reduced, and the consequence is 
that the weight of metal warehoused at makers is increasing and has 


large quantities ship plates are offered at £5 2s. 6d. per ton, angles 
£4 15s., and comnion bars £5, all cash 10th, less 25 per cent. dis- 
count, on trucks at makers’ works. For small lots 2s. 6d. per ton 
_ is asked. Steel rails are quoted at £4 12s. 6d. per ton at 
works, 

The employers connected with the North of England Iron Manu- 
facturers’ Association have given notice that they will claim a 
reduction of 1s. per ton on puddling and 10 per cent. on all other 
forge and mill wages, to take effect from the 29th of March. A 
meeting of the Board of Arbitration will be held shortly to con- 
sider the matter. 

The platers’ helpers are still out on strike at Stockton, and at a 
meeting held on Monday, unanimously decided not to submit to a 


heavy. The business doing on home t is ider- 
bul Inotice that oncontinentalaccount greateractivity 
i Yispla ed. The contracts booked from American consumers are 
nenotionl y nil. Prices are slightly weaker. No. 1 Bessemer 
uslities are slowly changing hands at 49s. per ton net at works for 
vom delivery; No. 2, at 48s.; and No. 3, 47s. per ton; and 
No 8 forge is also selling at 47s. per ton net. Business in the 
steel trade is unsatisfactory, yet the manufacturers quote higher 
rices, as former quotations did not leave any margin for 
vofit, Buyers are slow in coming forward, and offer lower 
ae than those now ruling for large concessions. The 
merchant department is fairly well employed, but the demand for 
rails is inconsiderable. Prices are unchanged for ordinary parcels 
of steel rails, quotations being from £4 10s. to £5 per ton net at 
works. The manufacture of tires and axles has been recommenced 
at Barrow, and it is expected a fair trade will be done, orders he 
well in hand at p t. The shipbuilding trade is quiet, and 
cannot hear of any new orders being booked. Iron ore is in limited 
request at from 9s. 6d, per ton and upwards. Heavy banks of ore 
are held at the mines. Coal and coke quiet, and prices for ship- 
ments slightly reduced. Shipping dull. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A STRIKE at the Thybergh Hall Colliery has caused some talk 
among trammers or ** putters.” The Thybergh Hall workmen of 
that class have asked for an advance of wages. The owners, 
Messrs. Charlesworth, declined to accede to the request on the 
ground that the rates they were paying for that class of work were 
rates they had found in existence when the owners purchased the 
colliery. Thereupon the men instituted inquiries at several neigh- 
bouring collieries with a view to ascertain the rates paid for similar 
work. A petition embodying the results was placed before the 
owners, who again declined to comply with the request, adding 
that they were paying considerably higher rates for coal-getting 
and tramming combined than were being paid at any other colliery 
in South eae About ninety of the trammers have conse- 
quently struck work, leaving meyer or forty still engaged. A sug- 
gestion to refer the dispute to arbitration was rejected, and the 
men decided to adhere to their claim for 7d. per score. The 
miners have not given in their notice, but the action of the 
trammers will cause them great inconvenience. 

The present quotations of house coal in Sheffield are :—Hand- 
»icked Silkstone brands, 13s. 6d. per ton; best Silkstone ‘‘ hards,” 
19s. ld.; best Silkstone screened, 11s. 3d.; second Silkstone 
screened, 10s.; screened Silkstone nuts, 7s, 11d. 

An interesting dispute was recently referred to arbitration. It 
concerned the winding of men against men at the Barrow Collieries, 
near Barnsley. This is a practice to which the Union officials 
object; and as the late arbitration has been decided against them, 
the Executive Committee of the Yorkshire Miners’ Association 
passed a strongly-worded resolution, thus:—‘‘ That this Executive 
Committee strongly protests against the recent decision of the 
arbitrators in the Barrow winding men against men case, as we 
believe the decision is against the weight of evidence; and, further, 
we must record our strong protest at purely interested persons con- 
nected with mining dealing with such important questions, and ask 
the Home Secretary in all future cases to appoint some person or 
persons neither directly nor indirectly connected with mining to 
deal with them as arbitrators.” It will be hard to find persons 
neither directly or indirectly connected with mining who have 
practical knowledge sufficient to deal with such subjects as winding 
men against men. 


of more than 1s. per week. The platers demanded 
2s. 9d. per week reduction at first, but it is said they would now 
be satisfied with 1s. 6d. 

The shipbuilding industry is exceedingly depressed both on the 
Tyne and the Wear. An arrangement has just m come to 
whereby the wages of platers will be reduced 10 per cent., and of 
rivetters 74 per cent. Joiners’ wages have also been reduced, and 
will now become uniformly 33s. per week. 

Messrs. J. L. Thompson and Sons, of Sunderland, discharged 
about eighty of their joiners last week, owing to scarcity of work. 

Messrs. Raylton Dixon and Co.’s joiners, numbering about 150, 
are out on strike against a reduction of 3s. per week. in have 
offered to resume work at 2s. per week reduction, and itis thought 
the firm will agree to this compromise. 

Messrs. Bolckow, Vaughan, and Co.’s West Auckland, Whitelee, 
and Woodfield Collieries were laid in on Saturday last, and will 
remain idle for an indefinite period. Some 1500 to 2000 men and 

's are thus thrown out of work. 

essrs. Bolckow, Vaughan, and Co.’s annual report and balance- 
sheet was issued last week. It appears that the nominal capital of 
the company is £4,000,000, and the assets are valued at £4,363,585. 
The profit on last year’s working was £229,596, which will be 
disposed of as follows:—Interest on debentures, £22,471; dividend 
on preference shares, £21,332; dividend on fully paid-up shares, 
£81,486; dividend on shares with £12 paid, £55,827 3 written off 
capital account, £40,554; and balance carried forward, £7926. 

A meeting of the Cleveland Institution of Engineers was held at 
Middlesbrough on Monday last. There was a discussion on Mr. W. 
F. Hall’s paper read at the previous meeting on the ‘‘ Haswell 
Mechanical Coal-getter,” after which the secretary read a paper by 
Mr. D. Adamson, of Manchester, on ‘‘ The Wheelock Direct-acting 
Steam Engine.” Unfortunately Mr. Adamson was unable himself 
to be present, owing to indisposition. Nevertheless the — 
excited great interest, and an animated discussion ensued. 
Charles Wood afterwards exhibited and described a vertical steel 
gun, mounted on wheels, for effecting explosions of gunpowder 
inside Cowper's stoves, with the object of freeing the flues from 
dust. The novelty in Mr. Wood’s gun consists in the mode of dis- 
charging it, after its introduction within the stove. One end of a 
long india-rubber tube is connected with the breech and nipple of 
the gun; the other end terminates in an elastic ball which can be 
squeezed by the operator. The pressure of air so created acts at 
the inner end on a small metallic-headed wooden piston, driving it 
against the nipple aforesaid, and discharging a percussion cap pre- 
viously placed upon it. The gun was fired off several times in the 
room without difficulty. 

The Chamber of Commerce, and of Shipping, at the sea ports on 
the north-east coast, are everywhere passing resolutions in favour 
of Mr. C. M. Palmer’s motion to refer the new shipping Bill to a 
Select instead of to a Grand Committee. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

In the Glasgow warrant market there has been comparatively 
little doing in the course of the week, the excitement occasioned by 
the controversy as to the quality of certain g.m.b. iron having now 
almost died away. The fluctuations in * apener have been compara- 
tively small, but the figures are steadily maintained at 42s. and 
upwards. There are yey Mergen furnaces in blast, as compared 
with 112 at the same date last year, and the curtailment of output 
is already telling upon stocks, which show a decrease on the week 
of from 200 to 300 tons. The week’s shipments of pigs were 7974 
tons, as compared with 10,217 in the preceding week, and 10,217 in 
the corresponding week of 1883. 


Messrs. Tasker, Sons, and Co., of Sheffield, have just pleted 
the applicati of the tel ph to a dynamite factory in Ayrshire, 
where the various widely-isolated magazines and nitro-glycerine 
sheds of Nobel's Explosives Company are buried amongst the 
sandhills near the sea beach. These have been grouped together 
by telephonic circuits on the Exchange principle, and placed in 
direct communication—by the Johnson-Bell combination telephone 
—with the manager’s office. 

Messrs. Bolckow, Vaughan, and Co., Limited, in their nineteenth 
annual report state that during the past year prices in every 
a of the company’s tions have cont 1 rapidly to 


and especially so as regards rails and pig iron. Considering 
the deep depression and the pig neem circumstances arising 
therefrom, the directors express pleasure at the results in the 
balance-sheet, where is shown a profit available for distribution of 
£229,596 16s. 7d. After paying, as interest on debentures, 
£22,471 7s. 4d., as dividend on preference shares £21,332 7s. 1d., 
and £137,313 dividend at the rate of 5 per cent. on ordinary 
shares, £40, 3s. 5d. is proposed to be written off capital, the 
— balance of the profits, £7925 18s. 5d., being carried 
orward. 

In addition to the Calcutta honours already noted, Messrs. 
Robert Sorby and Sons, of Carver-street, have obtained a first- 
class certificate and gold medal for saws, edge tools, steel, files, and 
horticultural tools. A second-class certificate and bronze medal 
have been awarded to Messrs. W. K. Peace and Co., Eagle Works, 
Mowbray-street, for files, steel, edge-tools, and hammers, and 
engineers’ tools. Messrs. Turner, Naylor, and Marbles, Messrs. 
Easterbrook, Allcard, and Wild, Messrs. Taylor Brothers, and 
Messrs, Austin and Dodson have also secured honours, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended, and though the amount of business actually 
done was not large, the tone was fairly satisfactory, and prices 
were somewhat firmer than they have been during the last two or 
three weeks. Sixteen of the eighteen condemned blast furnaces 
have now been blown out, and the other two will be out of blast 
p Ay end of the month. The monthly output will be reduced 

t 30,000 tons, and the consumption of ironstone by about 
100,000 tons. On Tuesday the usual quotation for No. 3 g.m.b for 
March delivery was 37s. per ton, and that price was paid in all 
cases where business was done. Those makers who are well 
supplied with orders have raised their price to 38s. per ton. Forge 
iron is becoming scarce, as the production thereof has been more 
than proportionately reduced. The price is consequently firmer, 
and it can scarcely be bought from either makers or merchants for 
less than 35s. ri ton. 

_ The demand for warrants does not improve ; the nominal price 
is 37s. per ton. 

The stocks of Cleveland iron in Messrs. Connal and Co.’s 
Middlesbrough stores decreased only 35 tons during the week ending 
Monday last. : 

The shipments of pig iron from the Tees last month were above 
the average, amounting as they did to 69,860 tons. The principal 
items were as follows: Scotland, 25,176 tons ; France, 9225 tons ; 
pees 6189 tons ; Germany, 6009 tons; and Holland, 6045 tons. 

manufactured iron and steel 24,414 tons were exported. 

There is no improvement in the finished iron 


le, most of the 
mills working very irregularly, 


Prices remain about the same. In 


was done in the warrant market on Friday at 42s. 4d. 
cash, the price declining on Monday to 42s. 1d. On Tuesday fore- 
noon business was done at 42s. 1d. to 42s, 1}d. cash and 42s. 34d. 
one month, there being no change in the quotations in the after- 
noon. Business was done on Wednesday at 42s. 14d. to 42s. 44d. 
cash. To-day—Thursday—transactions took place at 42s. 3d. to 
42s, Gd. cash, and 42s, 7d. one month. 

The market values of makers’ iron are as follow:—Gartsherrie, 
f.o.b., at Glasgow, per ton, No. 1, 53s.; No. 3, 51s.; Coltness, 
57s. 6d. and 51s.; Langloan, 54s. 6d. and 51s.; Summerlee, 52s. 6d. 
and 48s, 6d.; Calder, 53s, 6d. and 48s.; Carnbroe, 52s. 6d. and 
48s. 6d.; Clyde, 48s. and 45s. 6d.; Monkland, 44s. and 41s. 6d.; 
Quarter, 43s. 6d. and 41s.; Govan, at Broomielaw, 44s. and 
4ls. 6d.; Shotts, at Leith, 53s. 6d. and 52s.; Carron, at Grange- 
mouth, 48s. 6d.— yoy | selected, 54s.—and 47s. 6d.; Kinneil, 
at Bo'ness, 46s. and 45s. 6d.; Glengarnock, at Ardrossan, 52s. 6d. 
and 46s. 6d.; Eglinton, 46s. 6d. and 43s.; Dalmellington, 48s. 6d. 
and 45s, 6d. 

There have been considerable imports of iron ore in the Clyde 
during the week, both from Bilbaoand Cumberland. For hematite 
the inquiry is steady, but ny limited, the prices being 
47s. per ton for Nos. 1, 2, and 3. 

Imports of Cleveland pig iron keep well up, and they now 
amount in the aggregate to 44,825 tons, or 7418 tons more than at 
the same date last year. 

The malleable iron department of the trade, instead of mani- 
festing any improvement, is becoming decidedly quieter, and all 
accounts agree in the anticipation of duller times than have been 
experienced for several years. The past week’s shipments of iron 
goods from the Clyde embrace ,700 worth of machinery, 
£6620 steel manufactures, £37,000 iron goods, and sewing ma- 
chines to the value of £6500, 

There has been a rather better demand for coals for domestic 
consumption, due, of course, to the wintry weather. The inquiry 
for coals for shipment is quiet, but there is still a fair business 
doing in this department. The shipments from Glasgow have in- 
eluded 1500 tons for Constantinople, 1300 for Lisbon, 1442 for 
Bordeaux, 1460 for Odessa, 1230 for Savannah, and smaller car- 
goes for other places. There were 6266 tons of coals shipped at 
Ay, 5737 at Troon, and 1581 tons at Grangemouth. The prices at 
al ponte are flat at present. 

he miners of the hematite district held a mass meeting a few 
days ago to ider the reductions of es just made. A long 
discussion took place as to the course to be pursued. All were 
agreed that there was little chance of a strike producing any good 
result. It was agreed, however, to restrict the output, so that 
wages should not exceed 3s. a day. This resolution, it may be 
gat out, was really not wanted, as at some of the pits it has 
or a considerable time been almost impossible for the miners to 
obtain full time. 

The colliers of Fife and Clackmannan held a meeting on eseerye 
when their agent, Mr. Weir, made a serious accusation against the 
employers. They had, he said, introduced two reductions of 
wages in as many weeks, dismissed a number of men simply because 
they were trying to vindicate their rights, had forced on the men 
the Billy Fair-play system of weighing, which was most unjust and 
contrary to the spirit of the Mines’ Regulation Act, and had taken 
means of preventing miners leaving Fife and Clackmannan obtain- 
ing employment elsewhere. This he considered highly tyrannical. 
Resolutions were passed condemning the action of the masters as 
above described. 


In the course of the past month twenty vessels, with an aggre- 


gate tonnage of 29,537, were launched from Clyde shipbuilding 
yards, as compared with twenty-three vessels of 33,650 tons in the 
same month last year. 


WALES AND ADJOINING COUNTIES. 
‘rom our own Correspondent.) 

ABANDONMENT of promising Bills is becoming a feature. I hope 
to see it followed by the abandonment of unpromising Bills, such 
as the Barry. Rumour has it that should this Bill become law the 
traffic rate to Barry from the Rhondda will be so much more than 
that of the Taff Vale to Cardiff, that none but the promoters, who 
would get a threefold profit, would figure as freighters. Those 
coalowners who will, in addition to their collieries, own rail 
and docks, will of course find it pay as regard themselves. As to 
the profitable character of the undertaking, I am like the Scotsman 
—‘*T have my doubts.” 

The other Bill that will probably be abandoned will be the Bute 
Docks Water Supply Bill. It is stated that now tle Marquis of 
Bute has acquired the Glamorgan Canal, there is less need for 
getting a supply from the river Rumney. While on the subject of 
Bills, I may add that opposition to the Government Shipping Bill 
is very great at Newport and Cardiff. The leading shipowners 
denounce many of Mr. Chamberlain’s statements as ounded, 
ae those having reference to Cardiff vessels. I must con- 

‘ess, however, to having heard of one or two shady cases, and it 
would have been remarkable in the great rush for steamers, and 
zeal for profit, that some should not have occurred. No one doubts 
the leading shipowners, but there is a strong impression outside 
the shipping interest that inspection and insurance should be more 


An excellent step has been taken by the South Wales University 
College. It has been decided to appoint a Professor of Engineering. 
This has been done at the suggestion of the South Wales Institute 
of Engineers. 

There is little or no change in the staple trade. A few good 
iron orders are floating about, but they do not appear to. settle 
down in Wales. I hear of a substantial rail order going to 
Cammel’s, which will take four years to execute. Tredegar has 
had 4000 tons of fish-plates for the same order. Most of our 
orders are running out, say the managers, and the best of them 
will only last a few months, by which time, I hope, spring booking 
will have made up for winter depression. The slackness of the 
iron trade has had a depressing effect all around; the only places 
where a good deal of vitality is shown is at Cyfarthfa and at 
Troedyrhiw Crucible Steel Works. Both places are being pushed 
on with vigour. I ex that or will be ready some time 
in April, but before that time will endeavour to give my readers 
some notion of the elaborate arrangements and great outlay in- 
curred. A gentleman, formerly manager of one of the old- 
fashioned ironworks in Wales, visited the place this week, and 
expressed his wonder at the colossal structures and entire novelty 
of arrangements. ‘‘It is all new,” said he; ‘‘I saw none of the 
old tools with which we used to get our iron. They were all new. 
It was like a mason finding Egyptian implements instead of his 
old chisel and mallet.” 

There is nothing encouraging about the tin-plate trade. Makers 
are fairly well off with orders, but buyers are doing their best to 
pull down prices. 

In coal equal briskness continues at Cardiff, from which 156,000 
tons were exported last week. At Newport steam is not quite so 
firm, and house coal is unsteady in price. The Swansea coal trade 
is good, though second descriptions are weaker in the market. 
There is some likelihood of one or two of the tin-plate works in this 
quarter being restarted. In the Rhondda Valley the coal develop- 
ment continues as lively as ever. This week the Mountain Ash 
colliers joined the Rhondda Union, and now form a compact body, 
but, I am glad to see, animated with the best of feelings towards 
their employers. 

The movement to obtain life-preserving stations is gathering 
ground; and now that the South Wales Association propose to take 
it up, the project will very likely be carried. 

I am glad to note that Mr. W. T. Lewis has been appointed High 
Sheriff of Breconshire. 


Vienna City Rartwars.—Mr. J. Fogerty, the concessionnaire 
of the Vienna City Railways, writing with reference to a recent 
statement of our Vienna correspondent, observes:—‘‘ When the 

ion was applied for in the year 1882, the railway committee 
of the corporation suggested that a portion of the proposed system 
on the Franz Josef Quay should be constructed as a ‘double rail- 
way’ with four lines of rails, on account of the great traffic to 
be e on that section, connecting several of the existing 
main lines of the country with the proposed central station near 
the Bourse, and this suggestion was adopted by the Government, 
although objected to by the promoters on the gronnd of extra 
expense. Now that the working plans of this section of the rail- 
way, with four lines of rails, along the bank of the Danube Canal 
have been approved by the authorities, and the official order to 
commence the works is about to be issued, the Vienna Corporation 
suddenly reconsider the question, and withdraw their previous 
suggestion by asking that only two lines of rails, as originally pro- 
posed by me, shall be construoted. The decision rests with the 
Government, who merely receive the opinions or suggestions of the 
municipal authorities, and, as communicated recently to me, it is 
‘that for the present two lines will suffice if so laid that the addi- 
tional width of structure for a double railway with four lines of 
rails can be added at a future date when requisite for the traffic,’ 
which, it is certainly expected, will require the extra accommoda- 
tion at this point at no distant date. Had the Vienna Corpora- 
tion decided at an earlier date to agree to the inevitable, or under- 
stood as clearly as the railway officials of the Government did from 
the outset that no ‘underground’ or ‘tunnel’ system of railways 
was practicable in Vienna, the works of the proposed elevated 
railway would in all probability be now in active progress. As it 
is, from want of knowledge, or from the obstinacy peculiar to 
corporations, they have merely hindered for a period of two years 
the execution of a great public work of admitted necessity,” — Times. 

TRACTION ENGINES IN AUSTRALIA.—Traction engines are, it 
seems, almost unknown in Victoria, and the advent of one creates 
almost as great a sensation as the locomotive did in years gone by. 
We find in the Melbourne Argus, cf the 20th December, 1883, the 
following passage :—‘‘ A fine traction engine, made by Messrs. 
M‘Laren, of Leeds, was exhibited at the National Agricultural 
Society’s show-ground yesterday. The engine was shown drawing 
three trucks laden with 30 tons wire, firewood, and implements. 
This great weight it drew up hill on the grass as easily as a dray 
horse would draw a moderate load. When separated from the 
trucks the engine went along on the turf at over six miles an hour. 
It steered very easily, and was taken round to the water tap with 
as little difficulty as would be experienced in driving a pair of 
horses. The engine is 8-horse power, guaranteed to work up to 
35-horse power. When in full work the pressure in the boiler is 
1201b. to the square inch. It can be used for ploughing, for sawin 
and hauling timber, for pumping water, for thrashing grain, an 
for the many uses to which a traction engine can be put. Though 
so powerful, it has a very light appearance, the weight of the 
engine being 8 tons. All the castings are of crucible steel, so as 
to combine lightness with strength. It is fitted with a spring 
drawing hook by which violent jerks at starting are avoided. The 
engine was started from Spencer-street Station yesterday morni 
drawing the three loaded trucks, and reached the Agricultura 
Society’s ground in about two hours’ time. On the way some dee 
newly-laid metal was met with, but it was easil » Aeenetiee § 
Traction engines are much used in New Zealand, but as yet they 
have not come into favour in Victoria, notwithstanding the many 


useful Lag sen to which they can be —. Such an engine and 
a as + exhibited yesterday can purchased in bond at 
1000. The importers are Messrs. Gibbs, Bright, and Co.” 
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THE PATENT JOURNAL. 
Condensed from 


Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification, The 
mistake has been made by looking at THE ENGINEER 
Tadex, end giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tinding the numbers of the Speciyication. 


Applications for Letters Patent. 

*,* When patents have been “communicated,” the 
name and address of the communicating party are 
printed in italics. 

26th February, 1884. 

3911. Borrte Soakinc and WasHinc Macaines, T. 
Hill, Kingston-upon-Hull. 

3912. Feep Mecaanism for Crrccutar Kwyitrine Ma- 
curnes, H. Clarke, Leicester. 

S918. Dovrte SypHon for WATER-CLOSETS, 
W. Devoll, Erdington. 

2914, Laws Tennis Courts, W. Hampson, 
Rock Ferry, Cheshire. 

3914, Compounp Enorxes, H. Guy, West Cowes. 

3916. Lusricators, W. P. Thompson.—(S. Reid and J. 
C. Thayer, Chicago, U.S.) 

3917. Lusricators, W. P. Thompson, —(S. Reid, 
Chicago. U.S. 

3918. Lusricators, W. P. Thompson.—{J. C. Thayer, 
Chicago, U.S.) 

3919. Pressure Gavces, J. Burden. Birmingham. 

3920. Porato PLanters, J. Mellor, Cheadle-Hulme. 

3921. Bastc for OpeN-HEARTH FuRNaces, W. 
F. Batho, London. 

2922. Fiap Brackets, R. Stone, Wellington. 

3923. Sroves, A. Acaster, Rother! 

3924. Wartcues, D. Edwards, Coventry. 

3925. Inprcatinc PLatss for Pusiic Gas Lamps, C. A. 
Doran, London. 

Ba.vsters, &c., J. and J. Leeming, 


ax. 

3927. Hotprasts for Carpenters, &c., W. Hayhurst, 
Burnley. 

3928. Tennis Bats, H. W. Brewtnall, Thelwall. 

3929. orr the Enxps of Eoas, G. Woodhall, 
Birmingham. 

3930. Escape Vatve, F. Barklam, Wel- 


lingborough. 
3931. Damprne and Or_inc THREAD or Yary, 8. J. A. 
awic 
3932. PULLEYS and Dres, d, Manchest: 


3932. PropeLLer for VEssELs, = H. H. Werninck, 
ou 

3934. Curtinc Drars TRENCHES, J. St. Helen’s. 

3985. Macuiyes, H. J. Allison.—(/. Burns, 
Brooklyn, A. Buckman, F. P. R. Downer, 
A. L. Schermerhorn, and J. S Baker, New York.) 

3936. Comps, W. Crabb, Newark, U.S. 

3937. and H. Cooper, Bristol. 

3938. Coriinc Sitk, &c., H. Polak and H. Lowe, Hyde. 

3939. Propvcrixe Gas, L. D. York. Portsmouth. 

3340. Smoxixc Pires, &c., J. E. Walsh.—(A. Burkard 
and P. Galmart, Belgium.) 

3911. Brace.ets, J. Cook, Birmingham. 

3942. Neckties, W. D. Ross, Aberdeen. 

3943. Rearrnc Macurnes, J. Gibson, Clackmannan. 

3944. Hottow Ro«s for the of VELocIPEDEs, 

, A. B. Woakes, London. 

9045, VENTILATING Rooms, &c., E. Robinson, Dukin- 

3946. P. Subit, London. 

Lamps, E. de Pass.—(R. Lasky, 

aris. 

3948. Bopy Betts, J. H. Brierley, London. 

3949. CurLpREN’s Corts, R. Beldam, London. 

3950. MepicrinaL Preparation, H. "Withers, London. 

3951. Trompones, C. A. Goodison, London. 

3952. DiscHaRGING by Etecrricity, J. 
Andrews, London. 

3953. Boots and SHogs, C. Bathias, Chalons, France. 

3954. Yarns, W. C. Whitehead, Leicester, and L. J. 
Crossley, Halifax. 

3955. Potato Diccers, J. 8. Preston. 

3956. J. , Londo 

Woop Screws, A. J. Boult(G._ "4. Stiles, U.S.) 

Causine Strixinc to Repeat, A.J. Boult. 

Blot, Bourmont, France.) 

3959. FELTED FABRIcs, A. 31 Boult.._{L. W. Whipple, 
New York.) 

3960. Equatistnc VaLves, A. J. Boult.—{/. B. Daris, 
Hartford, U.8.) 

Ve.ocirepes, J.T. Hircock, Birming- 


3962. Propucine the Circutation of Warer in STEAM 
Borrers, A. W. L. Reddie.—{ W. Craig, U.S.) 

3963. Locomotives, S. Fox.—(4. Mitchell, U.S.) 

3964. Giucose, L. Barbier, Paris. 

3965. CuTtrsc Merat J. Tuin, Bristol. 

3966. CarTripces, H. J. Haddan. a: F. Seibold and 
E. G. Selchow, U.S.) 

3967. Miners’ Sarery Lamps, H. J. Haddan.—(V. 
Fumal, France.) 

3968. Distrttrsc AmmontacaL G. W. v. Naw- 
rocki.—{Dr. P. Seidler, Elberfeid, Prussia.) 

3969. Secrron Buocks, J. C. Sewell, E. Hulton, and J. 
Bethel, Pendleton. 

3970. Evecrric Licut Arc Lamp, H. F. Joel, London. 

3971. Water-cLosets, E. Pearson, London. 

2. Cumm~ey-pots, G. A. Harvey, Lewisham. 
78. Cotiars for the Neck, A. Watson, London. 
74. GLove FasTeninos, A. Watson, London. 
75. Steam Traps, P. Jensen.—(Schmidt and Zorn, 
Berlin.) 

3976. Ficurep Lace, H. B. Payne, Nottingham. 

3977. SrpHox-BoTrLe, W. R. Lake.—{La Société J. Vidie 
et fils, France.) 

3978. FREEZING Macuryes, H. A. Fleuss, New Town, 
Isle of Wight. 

3979. Rattway Jornts, F. Lightfoot, Media, U.S. 

3980. Circuit for Keys, J. 
Neifing, Dyer, U.S. 

3981. Sensrtive Evecrric Fuses and Deronators, P. 
Ward, Greenwich. 

3982. Comprnation Locks, A. M. Clark.—{C. Tregoning 
and W. Hodge, United States.) 

3983. Suears, W. and W. R. Bradley, Grimesthorpe. 

3984. Gas Burners, J. Lewis, Brockley. 

3985. Pens, W. H. Dalton, jun. Crocker, Mel- 
bourne, Australia.) 

3986. Gas Enorxes, J. H. Johnson.—{E. Delamare- 
Deboutteville and ra P. C. Malandin, France. 

3987. ConpENsING Apparatus, W. T. Walker, London. 

27th February, 1884. 

8988. Curmyey-tops, &c., T. Whitehead, Liverpool. 

3989. ADVERTISING, M. Ziegler, Liverpool. 

3990. T1Ltrnc Apparatus, J. Grimes, Leicester. 

3991. PropeLiinc Suips, &c., I. W. Boulton, Ashton- 
under-Lyne. 

3992. Wixptass, J. Bremner, Hull. 

3993. SLeEve Liyxs, &c., T. Davison, Newcastle-upon- 


Pi PLoveH-cuTtine Gaucgs, &c., T. and W. Dixon, 


W 

3995. TREATING TEXTILE MATERIALS, &c., J. Sandeman, 
Glasgow. 

3996. ArtrFiciaL Manure, F. G. Redman, Peter- 
borough, and J. Butt, N Newark. 

8997. Harness Hames, G. Craddock, London. 

3998. Stoves, &c., C. J. Henderson, 

3999. FILAMENTS ‘for INCANDESCENT LaMPs, J. Swin- 
burne, Brockley. 

4000. INCANDESCENT Lamps, J. Swin- 

4001. Rack for Wixpow Burps, E, 8. Nor- 

combe, 


4002. Exptostves, R. Hannan, Glasgow. 

4008. Renperinc Liven, &c., to WATER 
and Heat, L. A. Brode, @ 

4004. +g Caster, J. Barlow. ‘and F. Kirkman, 
Bolto’ 

4005. Tokens A., J., and T. Oldham, and T. Perrin, 
Dukinfield. 

. Prepartnc, &c., Fisrovs Susstances, T. Flit- 
Middleton. 
Iron Fencines, &c., N. Hix, Devizes. 
‘$008. Free GRaTEs, J. Glasgow. 
Garment, H ‘Ashford, South 


4010. Enuryes, J. Elee, Manchester. 

4011. Looms, J Sillavan and J. Belicard, Manchester. 

4012. Srramine and Fixine Goops, D. Whit- 
aker, Newlay. 

4013. Forcixc Macurves, R. Busek and W. Fischer, 
Vienna. 

4014. OxyuypRoceN or Lime-LicHTING, R. White, 
Lond on. 

4015. Secvrine, &c., Jacks EMPLOYED in KNITTING 
Macurnes, F, F. Mellor, Nottingham. 

4016. Pumpine, &c., Apparatus, J. A. Wade and J, 
Cherry, Hornsea. 

4017. SUsreNpED Stromacu Bett, L. A. White, Man- 
chester. 

4018. Twistrxc and Tarowtnc, E. Trafford, Leek. 

4019. Srarr-rop Fasteners, G. F. Thompson, Chester. 

4020. VeLoctpengs, W. Scantlebury, Lower Clapton. 

4021. Roorine Tries, F. I. Nibbs, London. 

4122. Dryinc Woot, J. A. Thackray, Pontefract. 

Sarery Lamp, E. G. Rivers, yn, 

4024. Burroy, R. Owen, London. 

4925. Conpuctors, E. T. Truman, London, 

4026. Sirpgsof Steam and oTHER Enaryes, W. Schmidt, 
Brunswick. 

4027. WasHinc Macurnes, T. Fletcher, Warrington. 

4°28. BicHRomaTeE or Sopa, W. J. Chrystal, Ww. 

Fire-arms, G. Jeffries, Nor- 
wich. 

4030. Cre Sprinos ror Carriaces, J. Allen, London. 

4031. Constructine, &c., T. Waller, London. 

4082. GALVANIC BATTERY, H. Fairfax, London. 

4033. Cocks and VaLv ES, L. Dove, London. 

4034. Bo ts in Rattway, &c., Rats, H. J. 
Saunders, Tondu, near Bridgend. 

435. GLOBES, F. Wirth.—(A. Brix, Germany.) 

4036. Empossep Fasrics, A. Whittall, Kidderminster. 

4037. &c., SasHes, G. Holmes, sen., 
Derby. 

4038. Separatinc Dust from Air, W. R. Lake.— 
(McIntyre Manufacturing Company, New York.) 

Bepsteaps, L. Dutriez, on. 

4040. VentiLatinc, J. Gilmore, Lower Norwood, and 
W. R. Clark, Peckham. 

4041. WricHixe Scares, W. R. Lake.—(J. O'Grady, 
Newton, U.S.) 

4042. Exasiinc Evecrric Arc Lamps to be Usep in 
PaRALLeL Crrcuit with one another, J. E. H. 
Gordon, London. 

4043. Lampe &c., W. F. Lotz.—( Messrs. 
Berthold and Hirsch, Germany.) 

4044. Sprrxos for the SappLEs of Srats of BIcYCLEs, 
&c., J. Harrington, Coven 

4045. Ranogs, C. Lawrence, Southampton. 

4046. Umpretia Norcues, &c., J. Sambrook, Bir- 


mingham. 
4047. Smoke Extractors, C. Lawrence and E. J. 
thampton. 


28th February, 1883. 


4048. and Parasots, J. B. Sell, Urmston. 

4049. STEAM —e. F. W. Dick, Glasgow, and J. Flem- 
ing, Renfrew, N.B. 

4050. Arc Lamp, J. A. Bowen, Lancashire. 

4051. Frames for Constructive Concrete Founpa- 
tions, W. Thompson, Stratford-upon-Avon. 

4052. Grave Tasiets, R. Priest, Birm: 

4053. Arracuinc Door Hanptes to their SPINDLES, G. 
W. Davis, Birmingham. 

4054. Sizinc MACHINES, A. Hitchon, Accrington. 

4055. CLEANERS used in MACHINERY for PREPARING, 
&c., Corton, J. Heginbottom, Oldham, 

4056. ‘STOPPING Apparatus for Twist Lace MACHINEs, 
8S. Tanzer, Long Eaton. 

4057. Sarery Apparatus for the Caces of Horsts, W. 
Kearsley, Dodwo: 

4058. ComPass Caps, H.S. Piers, Liverpool. 

4059. Ark Pumps, J. C. Baker, Liverpool. 

4060. Printixnc TeLecrarus, W. P. Thompson.—(H. 
van Hoevenbergh, Elizabeth, U.S. 

4061. Matcu Boxes, E. Banton, Aston Manor. 

4062. Gvarp for A. Hills, London. 

4063. GuLiy Tank, &c., J. London 

4064. Rartway SIGNALLING, W. 0) , Pendleton. 

4065. PREPARING NITRO-ANILINE, &c., I. Levinstein, 
Manchester. 

4066. Feepinc Parrer to Prixtinc Macutyes, H. J. 
Salmon, J. Capper, and W. H. Duffett, Manchester. 
4067. SHowrsc Views in Panoramic SHAPE upon a 

TaBLE, E. Roden, Wightwick, near Wolverhampton. 
4068. Fish Ova Hatcurxc Apparatus, J. Watkins, 
Headingley, 8. 
4069. Frepinc Steam Borers, G. Weston, Sheffield. 
4070. Governors for Dynamo Macuines, &c., J. Swin- 
burne, Brockley. 
4071. VeLocrpepes, A. W. Hirst, West Croydon. 
4072. Wutsk or Macuine, R. Morton, Wishaw. 
4073. Boots, &c., G., W. H., and T. T. Lindrea and G. 
Lane, Bristol. 
4047. Ram.way Burrers, R. Hill and J. Darling, 
Glasgow. 
4075. Gas Propucers, J. McFarlane, Motherwell. 
4076. Fiusnixc W. Dawes, Leeds. 
4077. Teacninc ELEMENTARY ARITHMETIC, F. Boss- 
hardt.—(R. Arnault, pere, Morthemer, France.) 
4078. Bars, Sueets, &c., G. V. Frankish and J. T. 
Brufton, Sheffield. 
4079. Gas EXHAUSTERS, a; T. Nicholson, Chester. 
4080. Seccrinc Corn, Bradford. 
4081. Case for Houprse Derby. 
4082. Stipe Vatves, J. H. Proctor, Bo 
4083. Stoprrnc STEAM ENGINEs, J. Farnworth. 
Stuns, &c., A. W. Hammond, Aston. 
4085. NAVIGABLE VESSELS, J. and H. Lawson, Hotham 
Brough, and E. Lawson, Cottingham. 
&c., Book-HoLpers, A. Mann, London. 
Drom Guarp of THRASHING Macurxes, E. Evans, 
(Walton, 
4088. Raitway S1onaus and Pornts, E. Tyer, London. 
4089. Betts, &c., for the Spine, H. Riviere, Upper 
Woolhampton. 
4090. Pumprnc Macatxery, &c., G. Shann, London. 
4091. the of Streams, &c., D. Cham- 
pion, Sh 
Batance or WEIGHING Macurne, E. G. Kempe, 
eaton. 
4093. Rafts, T. A. F. Hall, Millbrook, and H. T. 
Clanchy, Shirley. 
4094. VenTrLators, A. Sweet, London 
4095. SUPPORTING, Le ELecrricat Wires, T. 
Windsor, Melbourn 
Rai, H. Wright and T. C. 
ies, Lo’ 
. Pumps, G. W. von Nawrocki.—_(J. A. Jacobsen, 
) 
4098. Moutptnes, &c., for Decorative Pvrroses, 8. 
Albu, London. 
4099. Type Writers, F. T. Ball, London. 
4100. Two-wHEELED Veuictes, G. H. London. 
4101. Pianorortes, A. Uhlig, German, 
4102. BichromaTe of Potassa, &c., 8. pitt. (H. Pem- 
berton, Philadelphia, U.S.) 

4103. PReventixnc ANTMALS from Runwinc away, W. 
R. Lake.—-{S, J. C. Ferrando, Spain. 
4104. Vatves, F. Morris and C. W. Tol . Brentford. 
- Cursine, &c., Horses, &c., R. Winder, Far- 


4106. Screws, &c., J. Birmingham. 

4107. Compounp MAGNETS, 8. H. 

4108. Raistnc and A. Boult.—V. 4. 
Caldirell, New York 


4109. Macuiygs, A, M, Clark.—(Collin et Cie., 

Paria, 

4110. GuLiey Trap, B. Giles, Blackheath. 

4111. Grates for Gas Fires, W. T. Sugg, London. 

4112. Commutators, &., J. H. T. 
Grumme, Paris.) 
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41138. the ot Liquips, J. Landlers, 


Burnley. 
4114, &c,, WASHED or Wet Gray, J. Ritchie, 


Liverpoo! 

4115. Makino Sart, Whitehead and R. Hodgson, 
Ettiley Heath, near Sandbach. 

4116. Horse Rake, T. H. Ramsden, Leeds, 

4117. Horsr Rake Teern, T. H. Ramsden, Leeds. 

4118. Top for Borries, J. H. Alexander, Birmingham, 

4119, PuoroGRaPHers’ Lamp, G. Wil-on, Manchester. 

4120. CaLcuLatTine &c,, APPARATUSES, J. J. Raggett, 
Aston, near Birmingham. 

4121. Ivcanpescent or GLow Lamps, J. Swinburne, 
Brockley. 

4122. Coxe Ovens, J. McCulloch, Airdrie, and T. 
Reid, Glasgow. 

4123. Sarery Stirrup Bar, A. Damarell, Exeter. 

4124. Dryinc Damp Watts, J. Hartill, Dudley. 

4125. oa Nuts, W. P. Kelly, Mount Brandon, near 
Graigue. 

4126. for Srair-rons, J. Walker, 
Birmingham. 

4127. Warrerproor Fasrics, H. H. Waddington, Man- 
chester. 

4128 Guiiey Trap, C. Hill, Heywood, and G. H. 
Wilkes, West Bromwich. 

4129. Srarr-eye, C. Hill, Heywood, and G. H. Wilkes, 
West Bromwich. 

4130. Serrine, &c., the Bopres of Fett Harts, J. and 
0. Oldham, Denton. 

4131. WaTrerrroor Ciotn, E. 8. Helwitz, Cheetham. 

4182. Deracnep HovuseHoLp Furniture, C. H. Wood, 
—y M J. Wilki Birmingham, 

4138. Drymsc MaAcHINEs, nson, 
and 8. Puplett, Westmoors, Knowle. 

4134. Fisnine Hooks, 8. Allcock, Redditch. 

4135. Sarery Vatves, F. Bosshardt it.—(A. Guyou, 
Montreuil sous Bois, France.) 

4136. Hanpes of CuTLery, &c., C. Ibbotson, Sheffield. 

4137. Moutp Canpigs, W. Wigfield, Rotherham. 

4138. Lawn BILLIARDS, W. Benbow, Wallington. 

4139. Rock Dritt, W. Teague, i. Cornwall. 

4140. Burninc Gas from a Unirep Hoxper, H. C. 
Clements, London. 

4141. INJECTOR, R. B. Sanson, London. 

4142. Heatinc Smoornine Irons, R. Sanson, London. 

4143. CoMBINED Pressure Recu.ator & Economiser, 
8. Bowden.—{(/. Reg, R. S. Bastham, and J. A. Kay, 
Melbourne, Australia.) 

4144. CoLourinG PHotocrapHic Prints, W. B. Ander- 
son, Aberdeen. 

4145. Burron, J. Boam, London. 

4146. Hoop Tkox, &c., Pipes, G. W. von Nawrocki.— 
(W. Tilimanna, "Remacheid, 

4147. Fiusnine Apparatus, J. and T. I. Day, London. 

4148. Bort_e Opener, J. Appleyard, Bradford. 

4149. Hypravutic Batance, M. D. y Gost, Barcelona. 

4150. Dryinc Hives, &c., H. J. Haddan.—(0. Lumpp, 


France.) 

4151. + gain W. 8. Simpson and G. Smith, 

mdon. 

4152. Lamps, A. D. Turner and W. Flatau, London. 

4153. FINISHING, &c., Prixtinc &c., A. 
Barrett, London. 

4154. Boxes, E. 8. B. Tombs, London. 

4155. Macazint. Frre-arss, B. Burton, London. 

4156. Macazink Fire-arms, B. Burton, London. 

4157. ApsusTABLE and Seats, J. Glendenning, 
Norwich. 

4158. THERMO-ELECTRIC Pies, H. H. Lake.—(D. Lau- 
tensack, A. Kohn, and 0. Laske, Vienna.) 

4159. Fines for Lerrers, &c., F. Wirth.—(H. Zeiss, 
Frankfort-on-the-Maine.) 

4160. Movtps and Marrices, C. F. Hilder, Newcastle- 
on-Tyne, and 8. J. A. Cotterell, near Rotherham. 

4161. Cuars Wuee ts, R. J. Smith, Sunderland. 

4162. Suspenpino CarR1ace Bopies, &c., H. W. Mason, 


London. 
4163. Exnavust Steam, &c., J. Goucher, 


on. 
and CLostnc Wixpow Sasues, &c., H. 
Tosh, Glasgow, and 8. Preston, Barrhead. 

4165. STARTING Gas P. ‘Jensen.—(C. Winslow, 
Copenhagen.) 

4166. Deracuinc Gear for Suips’ Boats, T. Wood- 
house, Shiel: 

4167. Cowract Arms between TeLruer Trains, &c., F. 
Jenkin, Edinburgh. 

4168. Ho.pers for Suprportinc Boxes, 8, B. Stevens, 


4169. Se_r-acrinc Foor Brakes for Bicycies, &c., J. 
Watkins, Saltley. 

4170. Motive Power, G. W. Jones, London. 

4171. Lamp Grasses, J. H. Johnson. {W. Hirech, 
Radeberg, Saxony.) 

4172. Wixprne Mecuantsm of AUTOMATIC ATMOSPHERIC 
Crocks, J. Sainsbury, London. 
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4173. MILLINERY J. Sidley, Nottingham. 
4174. Cootine the ATmospHeRe in SMirus’ Snops, &c., 
. Morgan, New Swindon. 

4175. Steam Power Loom, J. Wilson, Blackburn. 

4176. AppLyinc Biocks of Concrete, &c., to Buiip- 
tnc and other Purposes, W. R. Cornell, Grays. 

4177. Sorrraires, &c., W. Burnett, Jarrow-on-Tyne, 

4178. Removinc Leap from WATER, J. B. Hannay, 
Loch Long. 

4179. Corp or Fasric to Hat Banps, &c., 
F. W. Cheetham, Hyde. 

4180. PRIntED FELT Carpets, &c., R. J. C. Mitchell, 
Waterford. 

4181. Corrucatep Sprinc for Carriaces, &c., F. 
Kreisler, Crookhaven. 

4182. Brewine, E. T. Pemberton, Liverpoo! 

4183. Hypravtic Apparatus, A. 

4184. ye &c., Gas Lamps, J. Freestone 
and G. Kyle, G nD. 

4185. Comprinep Racks and Berrus, J. Cochrane, 
Barrhead. 


4186. Courtine Apparatus, W. W. Burland, York. 

4187. Barpep Fence Wire, J. 8. Taylor, Clayton. 

4188. Borr_e Stopper, T. Kilner, Thornhill, 

4189. Hatrcurne Ecos, W. Muir, Thornliebank. 

4190. Dryinc Oats, J. Duncan, Macduff. 

4191. STRENGTHENING Forks for Um- 
BRELLA StReTCHERS, J. Edmonds, Balsall Heath. 

in Rartway Trarys, J. Maguire, 


4193. _ lS T. N. Harwood, Northolt. 

4194. Treatinc Domestic RErvse, &e., J. C. Morrell, 
Wrexham. 

4195. Bicnromate of Sopa, C. 8. Gormon, ~ ng 

4196. CoverED Box, T. and J. T: 

4197. Ino-nazaAL STEAM INHALER, T. and J. 
London. 

4198. Brcuromate of Sopa, C. 8. German, Irvine. 

4199. REMovInG SANDBANKS, &e., E. Foulger, Li 

4200. Hotpers for Ever-pointep Penciis, &c., J. 
Appleby, Birmingham. 

4201. Fipre Stvurrs, A. Fi lin. 

4202. So.iprryina "SuBSTANCES and Liquips, &c., J. 
Foulis, Musselburgh. 

4203, CHIMNEY Cow s, T. G. Dorning, Manchester. 

4204. Gas Suppiy Pires, H. Devine, Manchester. 

4205. Fumicatine Carpets, &c., C. Hinksman, London. 

4206. Rotary Motors, H. L. Bennison, London. 

4207. SuppLyine Sream and Air to FURNACES, R. H. 
Hepburn, London. 

4208. INCANDESCENT Lamps, C. H. Benton 

and H. H. Grubbe, London. 

4209. Securinc PLacEe Rops, C.F. Archer, London. 

or DRESSING MACHINE, R. Boby, Bury 
m 

4211. Sarety Vatves, W. N. Nicholson and A, T. 

Allcock, Newark-upon- t. 


4212. Reornerators of Furnaces, G, Winstanley 
Coven 

4213. Key Rixos, J. Horwitz, London, 

4214. Pranorortes, E, W. Brinsmead, London, 

4215. PLayina a Nove. Game, J. Ram, 

4216. Reconpinc NuMBER of PassENG: Pa 
Liverpool, 

4217. Sxrps, J. Donaldson, 

4218. Fasreninos for Winpow Sasues, T, Smith, 
Brockley, and J. Drewitt, Peckham, 

ONVERTERS 2.—(C. Walrand, i 
and A, Delattre, France. Belgium, 

4221. Inon Tanks, &c., J. a and G. Share, London, 

4222. Sockers for PoLes, W.8. Codner, London. 

4223. Reeutatine &c., D. T. Gordon 
Dundee. 

4224. Mixina Apparatus, &c., C, n, Berlin, 

=. &c., Saips’ Boats, D. Pattison, Lime. 
ouse, 

4226. Execrric Circuit CLosers, J. T. Bucknill, 
Thornfield. 

4227. Bac Protectors, V. Brown, Denton. 

4228. Borinc W. Lake.—(4. Fauck, 

4220. Tram Raixs, J. Bidder, London, ‘and w. 
Lodge, Croydon, 

4230, Suurrtinc Carps, M. Neale, 

4231. Firrines for WaTER-CLOSET Doors, H. N. Crellin 
Richmond. 

4232. Kyirrinc Macuinery, H. Skelton, Norwich. 

4233. Comprnep Rais and "Carrs, W. J. Shepherd, 
West Croydon, 

4234, ovt Putty from Winpow Sasues, T. Le 
Poidevin, Guernsey. 
4235, MEasuRING Devices, A. M. Clark, London.—(4, 
Atkins, Wanganui, New Zealand.) 

4236. Gas-Ligntine Apparatus, A, M. Clark.—(V’, 
Popp, Paris.) 

4237. Treatment of Wueat, &c., M. D. Penney, 
Kingston-upon-Hull. 

4238, Suspenpine Pictures, F. 8. Hawke, Cornwall. 

4239. Domestic Fire-escapes, J. C. Bauer, 

4240. Gas-LicnTine Apparatus, A, M. Clark.—(V, 
Popp, Paris.) 

4241. Rives and TRavetcers of Spinnino Frames, A, 
M. Clark.—(J. J. Bourcart, Zurich.) 
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4242. Looms for WeAvine, W. H. Hacking, Bury. 

4248, BorrLe Sroppers, H. G. Hellier, 

4244, Puriryinc METALLIC Pittuck, 
Hebburn, and J. M. Huckle! 

4245. Morons WorKED by FLvip Pressure, Crowe, 


ester. 
4246. the Mourns of Horses, A. E. Webb, 


4247. Fireproor Fioors, E. Potts, Oldham. 

4248. Opentno and CLEANING Corton, L, Wild, Bolton, 
and J. Greenhalgh, Oldham. 

4249. Treatinoe CLay, T. H. Sharpe, Ruabon. 

4250. Inontno, Macutnes, W. Norman, Nottingham. 

4251. Wnee.s, T. Pye, Mansfield. 

4252. Sream WASHING Macuine, H. Devine, Man- 
chester, and J. Shaw, Lockwood. 

4253. Covertnc Rovers for Worstep Spinyine, P. 
and 8. Calvert, Keighley. 

254, AUTOMATIC SIGNAL WIRE Compensators, F. R. 
Clarke and J. Horsfall, Der' 

4255. TRAM-CAR Tickets, T. B. Gorred, London, 

4256. Matcn-poxes, B. May, M 

4257, Nozzies of Om Cans, J. T. H. Price, 
Birmingham. 

4258. Camera Cure Svpport, L. B. 
Pillin, Anerley. 

4259. Smoky Curuyeys, E. G. Wright, 


Lan 

4260. Fryinc-pan Hanpves, J, W. Sankey, Bilston. 

4261. Sares, &c., H. R. Antcliff, Birmingham. 

4262. Bock Carts, R. and 8. Wads' » Halifax. 

4263. Carts for Conveyrnc Water, R. and 8. Wads- 
worth, Halifax. 

4264. Sprinc Carts, R. and 8. Wadsworth, Halifax. 

4265. Atracuine Fisu-piates to Rais, J. Glover, 
Birkdale, and C. Walton, London, 

4266. Resprrators, E. Capitaine.—(F. M. von Donat, 
Gleiwite, Germany.) 

4267, Metatiic Wacons, &c., W. Cook, jun., Glasgow. 

4268, ALKa.ies, &c., 8. G. Thomas, London. 

4269. Swine LOOKING-GLASSES, J. E. Fi ‘d, London. 

4270. Remonas_e Key Switcues, G. and 
W. Raworth, London. 

4271. INCANDESCENT Lamps, J. yay Brockley. 

4272. Castine Gas THreaps, P. Ba 

4273. Propvucrsc BrIPHosPHATEs, Bowden. —{R. 
Schliwa, Waldeck, Germany.) 

4274. SELF-REVOLVING W. Edwards, 
London. 

4275. Suirts and Surrt Currs, E. Walker, Leeds. 

4276. Cur Pive Fasrics, A. Hind, Wyke. 

4277. Fire-orates, J. Smith, Leeds, 

4278. CooKING-RANGES, W. Telfer, Kinning Park, N.B. 

4279. Spinnixc Topacoco, A. Caldow and J. Burnett, 
Kilmarnock. 

4280. Ports or Switcues, A. C. Jameson, London. 

4281. Fvet, J. Barnett, London. 

4282. Artists’ PaLettes, 8. H. 8. Inglefield, Southsea. 

4283. Tricycies, W. Bouttell, Vol 

4284, ENVELOPE MACHINES, R. H. Brandon. —{J. Ball, 

U8. 

4285. Reva Bows, H. J. Haddan.—(J. B. B. Vautré, 
Toulouse, France. 

4286. Lavatorigs, F. J. Candy, Fen Ditton. 

4287. PREVENTING Vaunenenm . Moseley, Manchester 

4288, LiTROGRAPHIC Macuixe, W. Simmons, London. 

4289. Benprno and Suapinc METAL Pipes, Smeaton, 
sen. H. Pleper, Belgium. 

4200. Sarery Lamps, H. 

4291. a Scarr in its Proper Position, G. 
A. Brown, London. 

4292, BReEcH-LOADING HAMMERLESs and other 
and Rirces, W. Anson, Birm 

4293. Rattway Covrpiines, d Lake.—(Grainger 
—— Car Coupling Company (Uncorporated), New 
Yor 

4294. tars to Sewers, A. C. Henderson.—(C. Hinks- 
man and J. T. litus, San Francisco, 

4295. Generatine Steam by CHEMICAL ‘AcEnts, H. H. 
Lake.—(H. Griineberg and B. Hardt, Germany.) 

4296. Microrpuones, A. J. Boult.—(K. S. Dembinski, 


Brussels. 
4297. CapsTan Apparatus, W. Elliott, Beccles, and W. 
Garrood, Wheatacre. 


ea 

4298. REGENERATIVE Coke Furnaces, A. J. Boult.— 
(Schlesische Kohlen and Cokeswerke, Silesia.) 

4299. Suirts, &c., T. Walker, Leicester. 

 - Spite or Vent Pes, A. J. Boult.—(J. P. Schonig, 


rrance.) 
4901. Srramsuips, T. W. Phinney, 
1c MACHINES, Crompton, 
ion 
4303. Measurina Distances, A. M. Clark.—(Dany and 


Lepage, Paris. 
4304. the Liquip in Vats, A. M. 
Clark.—{J. B. McEnally, Clearfield, U.S. 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tue Encrveer at the 
office of Her Majesty's Comi 's Commissioners of Patents. 


2308. Propucinc Mura CEILING AND OTHER ARCHI- 
TECTURAL HANGINGS, DECORATIONS, OR ORNA- 
Ments, 8. A. Overton, London.—i7th May, 1883. 4d. 

Relates to the combination of wood p or paper 
pulp, asbestos, and selenitic cement. 

2'723. Invexine or Books, J. H. Johnson, London.— 
8lst May, 1883.—(A communication H. A, de 
Sd. New York.}—(Provisional protection not 


Concave t into the the leaves 
of the book, the said riches forming two walls, on the 


| 
| 

| 
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urface f which walls index characters may 
be im : = be seen from two points of view 
when the volume lies open to the — hm 
sanps, H. J. Haddan, London.—31st May, 
2717. communication As Doherty, Brooklyn.) 
—(Provisional protection not allowed.) 2d. 
Consists in roviding the cards with certain indi- 
cating devices fh the corners. 
. PATTERNS FOR MAKING VESTS OR WAISTCOATS, 
Haddan, London.—6th June, 1883.—(A com- 
munication from J. M. C. Chenivesse, France.)—(Pro- 
visional protection not allowed.) 3 
Relates to the employment of aset of pattern sheets, 
crure or CoTron on Linen HaNDKER- 
BCARVES, &e., J. Bdelston, Preaton.—9th 
June, 1883,—{Provisiona! protection not allowed.) 2d. 
Relates to the means of producing novel effects. 
Gatvanic Bartrertes, J. Oliphant, B. Burr, 
and J. W. H. R. Gowan, London.—l6th June, 1883, 


to a battery a series of cells con- 


itabl. 


the mass, and it consists of two bars capable of bein, 

separated at their ends when actuated by a coni 

piece between them, to which a longitudinal move- 
ment is imparted by connecting its outer end to 
screws or levers. 

83373. Canrers, &c., 7. Tempest-Radford, Kidder- 
minater.—Tth July, 1883.—( Not proceeded with.) 2d. 

A printed warp is employed in combination with 
one, two, or more frames of dyed or other Meo and 
arranged in a Jacquard loom, so that the printed warp 
angen os the body, and the other warp the outline of 

e pattern. 

33'76. Conpuctors ror E.ectricaL H. 
M. D. C. Upton, London.—ith July, 1883.-—(Not 
proceeded with.) 2d. 

The conductor is only exposed at intervals equal to 
the length of the train. Contact is made by a bar 
extending the length of the train. 

3380. TeLecrapuic anp TELEPHONIC APPARATUS, D, 
Sinelair, Glasgow.—7th July, 1883. A 

This relates to arrangements whereby the branch 

h may be worked automatically from a central 


sted tog’ pipes, a cir- 
culation of the liquid being maintained by a pump 
driven by an electric motor, 

228. Ciurcu Couriines, A. J. Boult, London. 
a 1883,—(A communication ‘from M. 

Haas, Baden.) 64d. 

Relates partly in the clutch coupling for motors to 
the combination of a sliding toothed sleeve with a loose 
excentric sleeve, brake spring, and carriers. 

. Packincs FOR STUFFING-BOXES OF STEAM 
Enornes, C. Schnerzel, Berlin.—3rd July, 1883. 


bd. 

Relates to a packing cord made of cork pieces or 
particles (with or without the admixture of other 
particles of suitable non ducting nature), which 
are highly compressed into the form required, for the 
purpose of acquiring a high elasticity, and enclosed in 
a flexible covering. 

3331. Ramway Keys, R. D. Sanders, Glasgow.—ith 
July, 1883.—(Not proceeded with.) 2d. 

Refers to means for preventing the keys used for 
securing rails in their chairs from shaking out by the 
vibration of passing trains. 

3344. VentinaTine Casements, A. J. Boult, London. 
—5th July, 1883.—{A communication from Messrs. 
Bouquet and Bulle, Besangon.—{ Not proceeded with.) 
2d. 

Relates to a casement or window having movable 
flaps or strips of weed in place of the single flap or 
door employed in the casement or ventilators hereto- 
fore constructed, and thus obviating all the dis- 
advantages attending the latter arrangement. 

3350. TREATMENT AND UTILISATION OF TIN AND LEAD 
Dross AND OF THE SLAG RESULTING THEREFROM, 
T. Lloyd, Aberdylais,—6th July, 1883, 4d, 

The object is to avoid all waste by an improved 
method of treating the scruff or oxide, and the slag 
resulting therefrom. 

3351. Apparatus AppLicaBLe TO Bieacuine Krers, 
&e., J. K. J. Foster, Bolton.—6th July, 1883.—( Not 
proceeded with.) 2d. 

Relates, First, to forming or creating a vacuum in 
the kier for bleaching cotton, linen, or other goods ; 
Secondly, to a method of clearing the water that 
percolates through the cloth or otherwise, and falls 
through the false bottom into the vacuum cavity and 
to the bottom of the kier. 

3352. Smatiware Looms, &c., 7. Hirst, Manchester.— 
6th July, 1883, 6d. 


the improved taking- up motion for smallware 

looms ; Thirdly, the bination and arrang t of 

mechanism for blocking the woven material in a 

smallware loom direct. 

3356. Joists on FASTENINGS FOR THE CORNERS OF 
Frames oF States, &c., BE. M. Owen, Festi- 
nog.— 6th July, 1883. 4d. 

Relates to the employment of a metallic corner cast 
or stamped to the shape and inlaid so as to flush with 
the surface of the slate. 

3358. Pistons, J. Elliot, J. S. Jeffery, and T. Kerman, 
Cardiff.—6th July, 1883. 6d. 

The inventors place between the body of the piston 
and the junk ring or top of the piston two metallic 
open piston rings, which by tongue and groove or 
otherwise are so connected as to expand and contract 
together and to recede from and approach each other 
as required. 


3359. Apparatus ror CARBURETTING Gas AND AIR 
ror LicHTING AND Heatinc Purposes, 7. Thomas, 
London.—6th July, 1883.—{ Not proceeded with.) 2d. 

Consists in constructing a reservoir of any suitable 
form to contain the mineral oil or hydrocarbon to 
used for carburetting, and gn tion an 
nicating with this reservoir—called the carburetter— 
in which asbestos cloth or other suitable material is 
arranged so as to present as larye a surface as possible 
to the current of gas and air mixture passing through 
the carburetter. 


3360. Workina Rattway Ponts aNnp SIGNALs, S. 
Pitt, Sutton.—6th July, 1883.—(A communication 
from J. Prince, Paris.) 6d. 

The entire action is concentrated in a single cam 
which on either side presents a ve of a special 
form ; these grooves occupy an arc of 120 deg., and con- 
trol rollers upon two bent levers actuating rods, the 
to-and-fro movement of which determines the position 
of the tongue rails, the locking of the tongue rails, and 
preterm of the signal disc to give a corresponding 
indication. 


3361. Coo.inc on QueNcuING THE LinING TUBES FOR 
ARTILLERY AND OTHER Tubes, S. Pitt, Sutton.— 
6th July, 1883.—(A communication from H. Harmet, 
France.)—(Void.) 4d, 

The heated tube is fixed between two pipes, one of 
which is connected with a water and acurrent 
of water is caused to flow through the lining tube. 


3362. Propuctna PLATES BY PHOTOGRAPHY TO BE 
Usep ror Printine Purposes, F. Wirth, Germany. 
—6th July, 1883.—(A communication from Benecke 
and Fischer, St. Louis, U.S.)—(Not proceeded with.) 


The object is to produce a ~~ from which a picture 

can be printed, the shades of which are formed by a 

number of points or dots, the design being engraved 

upon a zine ur other plate, from which impressions 
may be taken. A small negative is taken of the 
picture by photography—special chemicals being used 

—and the re mtation is enlarged, so as to produce 

a design, which consists of a number of points or dots, 

which is then engraved on the plate. 

. Boots anp Sxoes, &c., J. Drakeford, Northamp- 
ton.—6th July, 1883. 6d. 

An elastic lining is applied to the front of the boot 
or shoe in place of the tongue at present used for 
closing the opening under the laced up portion of the 
same, 
3366. Door Locks, IV. R. Lake, London.—6th July, 

1883.—(A communication from F. A. Chameroy, 
Paris.) Not proceeded with ) 2d. 

The object is to construct a lock so that false keys 
will turn therein, but will not operate the lock, 
although it may be freely turned to the left or right. 
3369. Macuines ror Mowino AnD ReEapina, J. 

Whitaker and J. BE. and R. J. Powell, Wrexcham.— 
6th July, 1883.—{ Not proceeded with.) 2d, 

The object is to facilitate the control of the position 
of the finger-bar by the driver. 

33'70. Apparatus ror Coat, &c., WITHOUT 
THE Usk or Exptosives, &c., W. F. Hall and W. 
Low, Durham.—6th July, 1883. 6d. 

This relates to apparatus to be inserted into holes 
drilled in the coal for the purpose of breaking down 


exchange, 

3382. Apparatus To BE Usep ror CooLina or VENTI- 
LATING Hay AnD oTHER Ricks, W. H. Baylics, 
Welford.—7th July, 1883.—{ Not proceeded with.) 2d, 

Consists of a perforated tube open at top, and made 
preferably of iron. The lower end is provided with a 
conical point. 

3383. Gas Enotes, W. R. Lake, London.—ith July, 
1883.—(A communication srom C. F. L. Garde, 
Paris.) 6d. 

Relates principally to the construction of the 
cylinder and the piston. 

3384. Boors to Serve as Supstirutrs FoR OvER- 
SHOES AND Lecoinos, W. R. Lake, London.—ith 
July, 1883.—(A communication from P. M. Torri- 
sani, Paris.) 6d. 

Relates to a boot which entirely protects the ordi- 
nary boots and trousers without creasing the latter. 
$3385. MacHinery FoR THE MANUFACTURE OF RAIL- 

wAY SLeEpers, G. Gilchrist, Glasgow.—9th July, 
3. 6d. 


1883. 

Refers to the forming and embossing of sleepers 
out of strong sbeet iron or sheet steel for supporting 
and securing the rails of railways, or the chairs of such 
rails by a new or improved rolling machine or ma- 
chinery. 


3386. Manuracture or Natt PLATES TO BE USED IN 
Makino Naits ror Horses, &c., 7. 
Stanford and H. Payne, Birmingham.—9th July, 
1883.—( Not with.) 2d. 

Consists in rolling the iron with a flange on both of 
its sides, so that the cross section of the plate is of a 
T-form, thus providing sufficient metal to shape the 
head evenly and of any size required. 

3387. Arraratus ror Bakino By Steam, H. E£. 
Newton, London.—9th July, 1883.—(A communica- 
tion from E. Yager, Germany.) 6d, 

This consists in baking —_ or paste in moulds 
round which steam is cau to circulate, passages 
being formed in their walls for this purpose. 

3388. Manuracture or Compounns oF ALUMINA, 7. 
L. G. Bell, Stratjord.—9th July, 1883.—(Not pro- 
ceeded with.) 2d, 

Relates to the direct utilisation of the minerals 
known as Carnalite and kainit in the fi of 


3414. Buckie or Covptinc Device ror Rens, 
Srraps, aND Banps, J. Nicholls, Penzance.—1lth 
July, 1883.—( Not proceeded with.) 2d. 

Consists essentially of a plate or rod having at each 
end a loop or eye, and at the middle a fixed stud or 
knob projecting at right angles to the plate or rod. 


3415. Manvuracrure or Banps orn Hoops ror Can- 
ons, Cast STEEL WHEELS, &c., W. Brierley, Hali- 
fax.—llth July, 1883.--(A communication from La 
Société Anonyme des Acieres et forges de Firminy, 
Paris.—( Not proceeded with.) . 

Consists in improvements in the manufacture of 
bands for cannons, cast steel wheels called full centres, 
and other forged pieces, by means of a special system 
of dies or matrices by steam hammers. 


3417. Sream Borer Tues, 7. Riley, London.—1lth 
July, 1883.—(Not proceeded with.) 2d. 

The boiler tubes are constructed of a diameter 
at the base and upwards, nearly to the level of the 
water-line, where they assume a conical shape, and 
thence extending with a lessened diameter nearly to 
the boiler plate, when they are again enlarged in a 
conical form, so that their diameter at the top is 
similar to their diameter at the base. 


3420. Arrist’s Comprnep Ease Anp Seat, H. F. H. 
Newington, Ticehurst.—llth July, 1883.—(Not pro- 
ceeded with.) 2d. 

Relates to the general ee so that the 
whole may be folded up compactly. 

3424. Gatvanic Bartrenies, J. Gray, Gateshead.—12th 
July, 1883.—(Not proceeded with.) 2d. 

The exciting liquid consists of sulphuric acid, 
bichromate of potash, and nitric acid, incorporated in 
a peculiay manner. 

3425. Apparatus FOR THE MANUFACTURE OF CIGAR- 
etres, F. Hipgrave, London.—12th July, 1883.—(Not 
proceeded with.) 2d. 

The object is to produce cigarettes Lt a machine 
which automatically draws in its supply of paper, 
encloses tobacco therein, and sticks the edges, leaving 
only for other machinery or manual labour the feeding 
in of the tobacco and the cutting level of the ends. 


3426. Macuivery For Compine Woot, Corton, &c., 
J. H. Whitehead, Leeds.—12th July, 1883.—(A com- 
munication from A. Prouvost, Lille.) 6d. 

Consists in the application of one or more thin 
plates—preferably of steel or iron—which are attached 
to the heel of the dabbing brush, where the wool first 
comes in contact therewith, and in such a manner 
that they are surrounded by the teeth or bristles of 
the dabbing brush. 


3427. Macnuinery ror Dryinc, CLEANING, AND 
Dressina Grain, &., BE. Keighley, Scarborough.— 
12th July, 1883.—(Not proceeded with.) 2d. 

Relates, First, to forming the lifters double and 
hollow, thus superseding the necessity of steam coil 
and cylinder; Secondly, to an arrangement of steam 

— ly, arrangements for supplying a blast of 


3428. Manuracture or Steam Borters, J. Burlinson, 
Sunderland.—12th July, 1883. 

Relates to the manufacture of the front or back ends 
or tube or tube plates, or other analogous of 
boilers, in which a number of holes or openings are 
required, or have to be made by casting them in steel 
or other homogeneous metal in one or more parts 
lete, or each part complete with all their or its 


potash alum. 

3389. MovuntiING AND LupRICATING THE SPINDLES OF 
Textite Macuinery, J. Marsh, <Ashton-under- 
Lyne.—9th July, 1883.—{ Not proceeded with.) 2d. 

The improvement in mule spindles consists in 
mounting each spindle in a Jong bolster carried by an 
outer shell screwed upon a bracket secured to the 
under side of the top rail, the lower end of the bolster 
being formed with an oil cup from which oil flows to 

the bottom bearing, and is lifted to the top one by a 

screw groove, 

3390. Apraratus FoR REeEcEIVING AND COUNTING 
NEWSPAPERS AS THEY ARE DELIVERED BY THE 
Section OF THE MACHINE THAT PRINTS 
THEM, J. BE. Taylor, P., Allen, and C. P. Scott, Man- 
chester..—9th July, 1883. 6d. 

or counting an vering newspapers in piles con- 

taining any desired fixed number. 


$8398. ManvuractureE or Gaseous HypRocHLoric 
C. D. Abel, London.—9th July, 1883.—(A 
communication from RK. Hasenclever, Aix la Chapelle.) 


2d, 

Consists in the production of gaseous hydrochloric 
acid for the manufacture of chlorine from aqueous 
acid by admixture therewith of sul- 
phuric acid. 
$3395. Composition FOR PREVENTING INCRUSTATION 

or Borers, Pitt, Sutton.—9th July, 1883.—(A 
communication from A. A. Rosenberg, 0. K. Hoberg, 
and V. V. Zoubkoff, Russia.) 2d. 

The composition consists of a mixture of raw (not 
peeled) potatoes, sweet peeled chestnuts, and common 
mashed or soaked peas. 

3398. Gas Generators, H. P. Holt, Manchester.—10th 
July, 1883.—{ Not proceeded with.) 2d. 

This relates to the manufacture of ‘‘ water gas,” pro- 
duced b ing air and steam through incandescent 
fuel, oof ft conan in heating the air and steam by 
causing it to pass through a jacket surrounding the 
fire before they ry through the fire. The fire for the 
boiler is preferably placed below the ash-pit of the gas 
generator, and the waste heat from it is caused to 
outside the jacket. An escape for a portion of the 
steam and air is controlled by the gasometer, so as to 
regulate the gas produced, without altering the pres- 
sure in the gasometer. Other improvements are 
described. 


3400. Macuinery For O1LINc AnD Sorrentnc Hemp 
AND OTHER Fiprous MATERIALS, A. V. Newton, 
London.—10th July, 1883.—(A communication from 
J. Good, Brooklyn, U.S.) 6d. 

‘Lhis consists in the combination, with a train of 
fluted softening rolls, of a pair of feeding rolls, an oil 
tank and oil distributing roll in contact with the lower 
feeding roll, a supply roll adapted to dip into the oil in 
the tank and against the distributing roll, 
and mechanism for rotating the rolls. 
$403. APPARATUS TO BE EMPLOYED IN THE REFINING 

or Suear, C. B. Van Haesendonck, Brussels.—l0th 
July, 1883, 6d. 

A number of vertical screws work in nuts secured 
to a bed on a frame, and are tubular throughout, their 
upper ends being fitted with loose funnels to receive 
the sugar moulds, which, by turning the screws, can 
be raised or lowered. Above the moulds is a horizontal 
pipe from which branches descend, and can be secured 
to the top of the moulds to close the same. Tubes in 
the horizontal pipes are provided for the escape of air 
and the introduction of the washing liquor, cold air, 
and of hot air or gas. 

3406. APPARATUS FOR THE MANUFACTURE AND TREAT- 
MENT OF Gas, &c., J. E. Dowson, Westminster.—10th 


July, 1883, 6d. 
This relates chiefly to a special combination of a 
steam prod t her, and a 


a gas gi & was 

scrubber or scrubbers placed inside the tank of a gas- 

holder. 

3409. Apparatus ror Knrapine Dovan, J. H. John- 
son, London,—1l0th July, 1883.—(A communication 

L. Dathis, Paris.)—(Not proceeded with.) 2d. 

e dough is acted upon by pins, bars, or teeth pro- 
jecting from the surfaces of two parallel discs, one 
caused to rotate, and the other either fixed or rotating 
in the opposite direction. 

3411. Brercu-Loapinc REPEATING RIFLES AND FIRE- 
ARMS, G. Baron de Overbeck, London.—l0th July, 
1883. 10d. 

Relates to, First, the chamber with its breech bolt ; 

Secondly, the repeating mechanism; Thirdly, the 

ing contrivance, 


required projecting parts, flanges, and openings. 
3429. Sroprerina or CLosine Borrtves, &c., J. Sceats, 
Norbiton.—12th July, 1883.—{Not proceeded with.) 


2d. 
waa to an outside stopper which is hinged to the 
e. 


3481. Inpicator For CONTROLLING THE SPEED OF 
Carriaces, &c., L. J. de Mesmacker, Brussels.—12th 
July, 1883.—(Not proceeded with.) 2d. 

Relates to the construction of a tering appa- 
ratus, and of transmitting devices for working it. 


3432. Vetocirepes, F. W. Jones, Exeter.—12th July, 
1883.—(Not proceeded with.) 2d. 
Consists in the construction of the treadles and 
cranks of velocipedes. 


3433. Apparatus ror WoRKING AND INTERLOCKING 
Raitway Pornts anv W. Buck, London.— 
12th July, 1883. 10d. 

Consists partly in the combination with a point 
lever, and its connections to two sets of simultaneously 
moved points and to signals therefor, a setting lever 
determining whether the movement is communica‘ 
by a i or a pull, and intermediate apparatus 
whereby either the push or the pull is made to actuate 
the points, but only one of these movements is made 
to actuate a signal. Other impr ts are claimed 


3436. Vent Pecs, W. E. T. Dawson, London.—l2th 
July, 1883. 6d. 

The vent peg is formed with a chamber separated 
from the outer air by a itchouc tube or diaphrag 
with slits in it, which remain closed until opened by 
pressure of air or gas either from without or within. 


343'7. MANUFACTURE OF MALTOSE, AND ITS APPLICA- 
tions, J. Imray, London.—12th July, 1883.—(A 
communication from L. Cuisinier, Paris.) 4d. 

According to one process, starch has added to it 
from 5 to 10 per cent. of infusion or liquid extracted 

from germinating grain, the whole being mixed in a 

vessel heated slowly to about 80 deg. Cent. during 

about one hour, when the liquid is — into a close 
vessel, in which it is agitated and heated for about 
half an hour, till the pressure is about an atmosphere 
and a-half. The liquid is then cooled by surfaces kept 
cool by the circulation of water, to about 48 deg. Cent., 
and then has added to it 5 to 20 per cent. of infusion. 

When saccharifaction has continued about an hour, 

the juice is filtered, and the liquid product kept at 

about 48 deg. Cent. The liquid is then concentrated 
and filtered through animal charcoal. 


834838. Manvuracture or Paster oF Paris, J. Thomlin- 
son, Carlisle.—12th July, 1883.—{ Not proceeded with.) 


The object is to make the process continuous. 


439. Looms For WeavinG, 7. Hanson, Bradford.— 
12th July, 1883. 8d. 

This relates to “‘ loose reed” looms, the object being 
to construct the same so that the reed shall be “ fast 
reed” except when a “trap,” or when from any cause 
the shuttle fails to box. The — consists of the 
ordinary fast reed stop rod and finger, and a movable 
frog carried on studs to admit of a sliding, rising, or 
partial rotary motion when acted upon by the finger 
of the fast reed stop rod. 


3440. Macuivery ror Coatinc PLaTEs WITH 
Try, Leap, &c., 7. James, Swansea.—l2th July, 
1883.—(Not proceeded with.) 

Relates to improvements in the general construction 
of the machinery. 

3441. APPARATUS OR MACHINERY FOR THE MANUFAC- 
TURE oF Matcu-Boxes, P. Jensen, London,—l2th 
July; 1888.—(A communication from F. Lundgreen, 
Stockholm.) 10d. 

The inventor claims partly the machine for making 
the drawer or inner case of a match-box having the 
following essential parts or features, viz., a receptacle 
for superposed side veneers which one hy one are 
pushed in order, together with the paper, to form the 
sides of the case, the paper being folded down over 
them by advancing same overa form ; an arrangement 
for retaining the bottom veneer against the end of a 
non-rotating form, the sides of the case being trans- 
ferred thereto; the means for folding the paper and 
pressing it against under side of bottom of case, and 
the means for releasing the pushed box from the non- 

tating form. Machi for making the outer case 


and labelling are described and claimed. 
3442. Looms, J. S. Park, Southport, and J. Park, 
Manchester.—12th July, 1883. 6d. 
This relates chiefly to looms for weaving pile or 
looped fabrics, and it consists, First, in the use of a 


ile gauge, having divided ends or prongs; and 

Becondly in the use of clips or scales, Someenit a 

series of holes, in which are inserted the ends of the 

pile gauges. 

3443. Movaste Guipe WHEELS, ENABLING ANY 
VEHICLE TO UTILise THE or Roap Raitways, 
&c., A. J. Boult, London —12th July, 1883.—(A com- 
munication from J. M. Terras, France.) é 

is ists in the application to vehicles of guide 
wheels, capable of being lowered by the driver from 
his seat, so as to allow them to run in the grooves of 
tramway rails. 


3444. Execrric Licnrina Apparatus, &c., J. L. 
Clerc, London.—13th July, 1883. 10d. 

The cores of the armature coils are made of insu- 
lated annealed iron wire wound in the direction of 
rotation. The armature is preferably stationary, the 
field magnets rotating. An arc lamp consists of a 
number of pairs of “ pencils.” A rocking carbon-rod 
is so actuated by a shunt magnet that when one pair 
of ‘‘ pencils” burns out it touches the tops of the next 
pair and establishes an arc. A “ safety switch ” inter- 
poses a resistance equal to the arc should a pair of 
pencils fail. An ‘intensity regulator” interposes 
resistance as the current strength increases. 

3445. Imp_ements ror PLANTING Poratoges, W. 
Dewar, Dundee.—13th July, 1883. 6d. 

The machine may be constructed to plant two 
rows of potat imult ly, the potatoes being 
lifted from a hopper by scoops or projections on discs 
and levers, which are actuated so as to direct the 
potatoes into a ch l which conveys them to the 


3447. Vacuum Boxes ror PAPER-MAKING MACHINERY, 
and H. Schofield, Sheffield.—13th July, 


1883. 

The object is to increase the duration of the wire 
gauze used in connection with vacuum boxes of paper- 
making hinery, and it ists in forming against 
the inner sides of the box two water troughs, in each 
of which is supported a roller, revolving in bearings, 
the tops of the rollers being high enough to bear the 
gauze clear of the sides. e troughs are kept full of 
running water, reaching nearly to the tops of the 
rollers. The sides of the troughs next to the vacuum 
chamber are hinged, so that they can be moved 
towards the rollers by the action of springs. The 
rollers are driven by chain or other gearing. 


3448. Pickers ror Looms, &€., J. Holding, Lover 
Broughton.—13th July, 1883. 6d. 
To prevent the shuttle flying out of the race a coni- 
recess is formed to receive the shuttle tip by press- 
ing a die into the face of the picker. To guide the 
— two rectangular bars are used, and the picker 
npr with a groove on each side to receive 


3449. Courtine anp Uncovpiine or Rartway Car- 
RIAGES, Trucks, &c., J. Darling, Glasgow.—13th 
July, 1883. 6d. 

This relates to improvements on patent No. 331, A.D. 
1883, and it consists in providing in the shanks of the 
vertical coupling hooks vertical Linged joints outside 
the buffer beams, so that the hooks are hin toge- 
ther. Springs bear on the backs of the hooks, and 
stops are provided at the front of the shanks to pre- 
vent the hooks ss | uncoupled in any but a vertical 
direction, but enabling them to couple themselves 
automatically when two vehicles come together. 


8450. FLower-HoLpinc Broocn, &c., D. MacGregor, 
Perth.—13th July, 1883.(Not proceeded with.) 


2d. 
This consists of a brooch similar in form to a doo 
bolt, the bolt itself working in a tube, and being mad 
hollow to receive a flower. 


3451. Exvecrric Batreries LIGHTING APPARATUS, 
and BE. F. Rey, London.—13th July, 
Relates to the construction of a primary ba‘ for 
electric lighting purposes and to a can- 
descent lamp. 

3452. Seconpary BatrerRies OR ACCUMULATORS, F. 
M. Lyte, London.—13th July, 1888. 4d. 

The electrodes are made by casting the supporting 
material around studs of spongy 1 of such form as 
to be retained in place. Two of these tes ene | be 
placed back to back, the studs proj from 
outer faces. 

3453. Borrtes ror Propucinc A NEW KIND OF 
BeveracE, &c., J. H. Lindsey, London.—13th July, 
1883.—( Not proceeded with.) 4d. 

This relates to an apparatus whereby two separate 
beverages or gas and beverage may be mixed. 

3454. Soap, B. Seemann, Bromley.—13th July, 1883.— 
(Not proceeded with.) 2d. 

This consists in making soap direct from seeds con- 
taining oil, and consists in crushing the seeds and 
placing them in a pan with alkali lye or potash lye, 
the mixture being boiled until the oil is extracted in 
state, when it is separated from the 

usks. 

3455. Construction AND MANUFACTURE OF TIN AND 
OTHER Mera Cans, &c., J. Maconochie, Lowestoft. 
—13th July, 1883. 6d. 

This relates to the method of fitting the lid to cans 
or boxes, and it consists in turning in the —— edge 
of the body all round to form a ba ag and forming 
a rim or flange on the underside of the lid, which fits 
into the groove and is secured by soldering. 

3456. Sewinc or Emproiperinc Macuines, W. 
Gedge, London.—13th July, 1883.—(A communica- 
tion from E. Cornely, Paris.) 6d. 

This relates to the application to sewing and em- 
broidering hines of an aut tic cutting appara- 
tus to cut the thread of each single stitch 
after it has been drawn by the needle above the 
cloth, thus producing a velvet or peluche-like sur- 
face when the threads are laid sufficiently close 
together one to another. The cutter consists of a pair 
of blades operated by the hi 
345'7. Evecrric Macnines, W. S. Frost, London.— 

13th July, 1883.—(Not proceeded with.) 2d. 

A machine fixed on the axle of the generator 
derives from an accumulator sufficient power to start 
it “then, when the current from the accumulator is 
cut off therefrom, shall be continuously driven by the 
current generated.” 
$458. Portaste PLatrorm For SuHeep, J. Hornby, 

Waiton, Yorks.—13th July, 1883. 6d. 

A platform is mounted on wheels and has hin; 
extension pieces, the whole being readily portable 
from place to } npr for the purpose of providing a dry 
resting place for sheep. : 
$3459. Votraic Barrertes, A. Clark, Glasgow.—13th 

July, 1883.—{ Not with.) 2d. 

Relates to double and single fluid batteries, having 
corrugated plates. 

3460. Sream Generators, &c., C. C. S. Knap, Lon- 
don.—13th July, 1883.—( Not proceeded with.) 2d. 

This relates to sectional or tubular bvilers, and con- 
sists in forming the connections between the ends of 
the tubes and the caps to which they are secured by 
rectangular collars on the tubes, which are fastened to 
the stem of the caps or T-heads. The invention also 
relates to the connections and joints between the 
caps themselves for the circulation of water from or 
to the adjacent tubes. 
$3461. Fastenincs ror Boots, &c., 7. R. 

Baker, Birmingham.—13th July, 1883. _ 6d. 

This consists in the use of a pivotted lever which, 
when passed through the button-hole, is turned back 
and causes the edge of the glove to pass behind a 
— on the lever, thus closing the opening in the 
glove. 

3462. Cytispers ror Pickinc orn Burrina Ma- 
cuines, W. R. Lake, London.—13th July, 1883.—(A 
communication from F. G. and A. C. Sargent, Mas- 
sachusetts.) 6d. 

This consists of picking or burring cylinders in 


“=e 
Relates, First, to the method of mounting anc 
operating the healds of a smallware or other loom 
whereby the opening of the shed is divided, one half ‘ 
opening upwards and the other downwards ; Secondly, pe . 
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which the teeth are secured to a strip of metal, which 
is then wound spirally on the cylinder body, the sides 
of the strip being formed with grooves in them, into 
which wires are inserted to hold the coils in place. The 
surface of the cylinder body is covered with solder, as 
= also the strip carrying the teeth, and gas-burners 
arranged so as to melt the solder as the strip is 
Sete wound on the body. 
$3463. Baxers’ Ovens, &., R. A. Gilson and W. J. 
Booer, Southwark.—13th July, 1883. 6d. 

The object is to heat bakers’ ovens by gas and so 
render them smokeless, and it consists in the use of 
two rows of burner tubes introduced through the 
oven wall and at one of the front corners below the 
roof, the tubes in each row diverging radially from 
one another, and the inner ends of the two rows being 
brought into line with one another. Air openin, 
ener 4 both above and below the burners, and out- 

its at the back of the oven open into a flue. 


3464. Execrric Current SwitcHes aNp Cur Ovts, 
H. J. Hadden London,—13th July, 1883.—(A com- 
munication from L. G. Perkins, New York, U.S.)— 
(Not proceeded with. ) 4d. 

This invention relates to twenty-four different 
arrangements of switches and cut outs. 


3465. Evecrric Incanpescent Lamps, &c., H. J. 
Haddan, London.—13th July, 1883.—(A communica- 
tion fron C. G. Perkins, New York, U.S.)—{Not pro- 
ceeded with.) 4d. 

This invention relates to twenty-six different com- 
binations in an incandescent lamp and its fittings. 


3466. Apparatus ror TREATING CARBON FILAMENTS, 
H. J. Haddan, London.—13th July, 1883.—(A com- 
munication from C. G. Perkins, U.S.)—{ Not proceeded 
ceeded with.) 2d. 

Relates to hydro-carbonising carbon filaments by 
aid of hydro-carbon fumes and heat. 

3467. Grates, H. J. Haddan, Kensington.— 18th July, 
communication from BE. Breslauer, Berlin.) 


The “object is to afford an abundant supply of air 
and to facilitate stirring the fire; and it consists in 
forming the grate of dise-shaped, oy = 
spherical sections mounted on shafts, which 

pted to receive rotary motion on their axes. 

3468. Spranners, H. J. Haidan, Kensington.—13th 
July, 1883.—({A communication from G. Gontier, 
France.)—{ Not proceeded with.) 2d. 

This relates to an arrangement of ratchet teeth and 
a pin which allow the handle of the spanner to be 
turned back independently of the part embracing the 
nut, so that the spanner need not be removed after 
each turn. 

3469. Corp Fastener ror Wixpow Burnps, &c., H. 
J. Haddan, Kensington.—13th July, 1883.—(A com- 
munication from D. W. Ernsting, Germany.) 4d. 

To a bracket secured to the window frame is 
pivotted a vertically movable lever forming a channel 
or guide for the cord, and to which a second lever is 
pivotted, and is also movable in a vertical plane and 
provided with a guide or channel, so that hen the 
cord is pulled sideways the levers are caused to turn 
and clip the cord between them. 


oer. THE Hames or Horses, &c., 
h —13th July, 1883.—{A 
F. 0. Minor, New Orleans, U.S.) 


The “object is to facilitate the unfastening of the 
hames of horses, and it consists in the use of a hook 
fastened to one hame, and composed of two parts 
pivotted ther, and over which a chain attached to 
the other is passed, and which chain can be 
released by opening the hook. 

34'72. Boots anp Suors, H. W. and BE. R. W. 
Lutham, Brighton.—13th July, proceeded 


with.) 2d. 
i boots and shoes waterproof 
ne ftaemnting a piece of sheet metalas a middle orinner 


am Propucinc DESIGNS UPON PAPER OR OTHER 
Frerovs or Sorr MATERIAL OR UPON METALLIC 
Surraces, R. Brow, R. W. Barnes, and J. Bell, 
Liverpool.—l4th July, 1883. 4d. 

From a gelatine es pe picture in relief is 
formed a mould, and a plate is cast from it and used 
for printing on paper or other soft material or for 
pressing the design into thin sheet metal, such as tin- 


3477. FasTentnos ror Purses, Poucues, &c., A. M. 
Clark, London.—14th July, 1883.—(A communication 
Alexander and Paris.) 8d. 

This consists essen’ in utilising the oer. 
of the purse or pouch, mf it consists in making th 
frame of two bows—one having projections which 
enter recesses in the other bow ed k the frame in 
the closed ition, while to o; “tee the pouch the curve 
of one of the bows must be sufficiently to 
allow the projections to leave Fema recesses. 


3479. Consrructinc SuB-aquEous STRUCTURES, SUCH 
as TUNNELS, &., AND W. J. 
Bentley, Leeds. —14th Jul: 6d. 

This consists in the use a ons caissons, the end ions 
of which are made with an upper fixed partand a lower 
part movable or removable. 


3480. APPARATUS FOR THE RECEPTION AND REMOVAL 
or House anp Street Rervse, W. K. Sidgwick, 
Surbiton.—l4th July, Partly communica- 
tion from G. A. Sidgwick, Ce -) 

Consists of two boxes, one within we — the 
outer box having a hinged lid attached thereto. 


3481. Apparatus FoR GOVERNING AND 
THE FLow or Gases aND Liquips FRoM Gas- 
HOLDERS OR OTHER REsERVoIRS, J. Lewis, London. 
—I4th July, 1883. 6d. 

Consists in the arrangement and construction of 
apparatus for governing and ——— the outflow of 
gases and liquids from gasholders or other reservoirs 
in which the same are confined under pressure, by 
causing the pressure of the confined gas or liquid to 
act against a spring or other varying resistance or 
equivalent contrivance, and thus open or close a dis- 

orifice automatically to an extent directly 
portioned tothe pressure of the escaping gas or liduid 
so as to ensure an equal outflow thereof. 

3482. Consrruction or Bicycues, &&., W. A. Rudling 
and J. F. Coffin, Southsea.—l4th July, 1883. 8d. 

The object as applied to bicycles is to lower the 
position of the rider so that his feet shall always be 
within a few inches of the ground, thereby facilitating 
the mounting into the saddle, thus lessening the 
height from which a man would fall. 


3483. Apparatus ror ScrEENING CoaL, R. D. Thom- 
son, Motherwell, Lanarkshire.—14th July, 1883. 6d. 
Comprises a cylinder or barrel composed of rods, 
which is carried by a rotating shaft. Outside the 
barrel is a cylinder of wire cloth. 

3484. Manvracrure or FoR Car- 
RIAGE WHEELS, &c., W. H. Carmont, Manchester.— 
16th July, 1883. 6d. 

Consists, First, of a method and apparatus for 
welding together the ends of undercut grooved tires ; 
and, Secondly, in a method of and apparatus for 
forcing and compressing the india-rubber band into 
the undercut grooved metal tire. 

3485. Soap Tastets, G. H. Ellis, London.—16th July, 
1883.—{ Not proceeded with.) 2d. 

Consists in making the tablets hollow and inserting 
into the hollow a core or body of glass, porcelain, or 
other suitable material. 

3486. VALves, Kroog, Halle-on-the-Saale.—16th 
July, 1883. 

This consists A a valve in which both the seat and 
valve proper are provided with duplicate horizontal 
seating surfaces, so that they can be reversed. The 
valve seat is held in place by a removable valve cage, 
which serves as a guide for the valve, and is held in 
place by a plate fastened across the top, 


.cause the beads to 


3488. Warer-cLosets, oe J. Fairbairn, Edinburgh. 
—l6th July, 1883. 

This relates to syphon traps for water- 
closets, urinals, &c., and it consists in providing the 
basin with a syphon trap, to which is connected a dis- 
= pipe fitted with a second lower syphon trap, a 

ted the admission and outlet of air being 
pore? x n the pipe between the two traps. 

y these ‘Saoee the valves and fittings usually em- 
ployed are abolished. 

3489. Spears on APPARATUS FoR CuTTING RounD 
AND Fiat Metat, J. Seligman, London.—16th July, 
1883.—(A communication from @. Josephs, Philadel- 
phia.) 6d. 

The stationary jaw is formed with an arm, on the 
end of which is mounted a pinion gearing with a 
toothed segment formed on an arm connected with the 
movable jaw. The pinion is actuated by a handle for 
cutting flat metal. A rotatable die having holes of 
different gauge is fitted in the arm of the fixed jaw, 
and in inner face of the movable arm is inserted a 
shearing plate, so that round metal, when inserted 
through one of the openings in the "die, will be cut 
upon the movable jaw being actuated. A ga’ is 
provided, and can be adjusted to suit different widths 
of metal to be cut. 


$490. Invicatinc LEVEL For ARTIFICERS, A. J. Boult, 
London.—l6th July, 1883.—(A communication 
H. W. Knieper, Berlin.)—(Not proceeded with.) 2d. 

The level consists of a straight edge with a chamber 
in the middle, in which is mounted a pointer, to the 
spindle of which is connected a weight, such pointer 
moving over a dial plate. 

3491. Bive CoLourinc MATTERS SUITABLE FOR 
Dyernc anp Printine, H. J. Haddan, London.— 
16th July, 1883.—(A communication from Lembach 
and Schleicher, Germany.)—(Not proceeded with. ) 2d. 

Diamethylaniline azo-benzol prasulpho acid is dis- 
solved in an excess of ammonia, and zinc powder intro- 
duced into the solution until it is nw dis- 
coloured, when the solution is heated and separated 
from the zine powder by filtration, and the solution 
then acidulated with sulphuric acid. The liquid when 
cool is treated with sulphuretted hydrogen, and by 
adding ferric chloride the liquid assumes a deep blue 
colour, the colouring matter being then precipitated 
by adding zinc chloride. 

3492. Raisinc SunKEN VESSELS AND PREVENTING 
VESSELS FROM Sinkinc, H. J. Haddan, London.— 
16th July, 1883.—(A communication from G. A. 
Kessel, Berlin.)—{ Not proceeded with.) 2d. 

This relates to the use of elastic air receptacles 
see pe in the interior of the vessel, and which can be 

led with air or light gases, such as hydrogen. 

3498. Macnixe on Batrery Guns, H. S. Maxim, 
London.—l6th July, 1883. 8d. 

This relates to the application to machine or battery 
guns of the system described in patent No. 3178, a.p. 
1883, whereby the recoil of the gun is utilised to effect 
the operation of feeding, firing, extracting, and eject- 
ing devices, and it consists in causing the recoil to 
withdraw the breech block from the barrel and eject 
the empty cartridge shell, and also store energy in 
pg ben by their reaction effect the insertion 
and harge of another cartridge. The improve- 
ments in cartridges consist in making the shells with- 
out the ordinary rim or flange, and forming partly or 
wholly around the shell a series of grooves which 
permit the extractor of the gun to take a firm grasp of 
the shell. The base of the shell is cw ped and fits 
tightly within the tubular part thereof a short distance 
from the end, so that when driven back by the explo- 
sion it acts on the breech moving mechanism, and as 
the breech block moves backward the shell is ‘grasped 
by the extractor. 


3496. RecisteRINc AND CHECKING THE RECEIPT OF 
Fares Inv OMNIBUSES AND Tram-cars, H. H. Lake, 
London.—16th July, 1883.—(A communication 

number 0! n, trave on each section 
of a line is th be or on dif- 
ferent coloured sections of a dise of paper. 


3497. Lanp-RoLL, E. Otto, G. and A. Rittner, 
Germany.—l6th July, 1883, 

This relates particularly to a, rollers actuated by 
a portable steam engine, and consists in means for 
facilitating the turning of such rollers to the right or 
left when being drawn across a field. The roller 
preferably consists of two rolls mounted side by side 
on a shaft, and to the outer head of one of which a 
friction wheel is secured, and can be brought to bear 

t one of two friction pinions, by which — 
the hooks to which the hauling ropes are sec 
moved in opposite directions on the frame of the 
roller, and the latter is thus turned in the desired 
direction. 
$3500. Horse Rakes, J. Howard and E. T. Bousfield, 
Bedford.—l7th July, 1883. 6d. 

This relates to improvements on patents No. 3437, 
A.D. 1869, No. _ A.D. 1875, and No. 4827, a.p. 1876, 
in which the rakes are provided with frictional drums 
fixed on the travelling wheels, the tine frames being 
fitted with means for tightening bands on the outsides 
of the drums, whereby the tines are raised from the 
ground and relieved of the load, and the objects of 
this invention are to provide a more direct action of 
the lifting appliances ; to protect the frictional surfaces 
from grit; and to si mplify the adjustment of the rake. 
A friction which is capable of contraction and 
expansion is placed within each of the drums. When 
the rings are expanded the wheels are locked, and the 
onward m it of the impl t rocks the tine 
frame and raises the tines. 


3502. Rotary Wes Printinc Macuines, G. A. Wil- 
son, Liverpool.—lith July, 1883. 6d. 

The inventor claims, First, stereotype cylinders 
with reduced ends cut or formed with screw threads, 
and provided with a flanged nut or its pe magn ely 
——s: folding cylinders with internal cam shafts 

cams giving motion to blade carriers ; 
folding cylinders fitted internally with cams and 
hafts carried in bearings in the otinker ends, and 
seniell by toothed gearing ; Fourthly, cam shafts 
fitted in folded linders Sa peotted with driving wheels, 
and connected y omer by pawls or catches ; Fifthly, 
se cylinders fitted with folding and ’ gripping 
es, 


3508. Rotary Wes Printinc MACHINES, FoR FAcILi- 
TATING FoLpinG, DELIVERY, AND CouNTING SHEETS 
= Paper, G. A. Wilson, Liverpool.—lith July, 1883. 


Relates to collecting, folding, and os in oe 

or batches of any desired number, sheets of paper fro: 

a rotary web printing machine after they have received 

one or more transverse folds—usually two—by means of 

folding cylinders or equivalent devices. 

3507. Packinc ror STUFFING-BOXES OF Piston Rops, 
» J. H. Smith and R. Marshall, London.—lith 

July, 1883.—( Not proceeded with.) 3d. 

The inventors construct packing for the stuffing- 
boxes of piston and other rods of rings or coils of 
either metal or other packing material, whether hard 
or soft, through which rings or coils the rod 
= d they encircle such packing rings with elical 

_ in tension, so that they tend to keep the rings 
or — pressed tightly against the rod as the packing 


3508. DecoraTING GLAss ARTICLES AND SHEET OR 
Piate Grass, C. D. Abel, London:—17th July, 1883. 
ww communication Jrom A, Schierholz, Germany.) 


me articles are decorated by outing Som with an 
enamel of a — tego ag and while still sticky, 
strewing small thereon, the articles be 
then subjected fo heat, so as to melt the enamel an 
be cemented to the surface of the 
article. 
3510. Construction or Macuines, 2. 

Thomas, Aberdare.—lith July, 1883. 8d. 
The principal objects are to ensure the i 


weighing of the screened small coal or other matter 

under all usual , to p pay weigher, 

ing with the hine in the ab 

and a considerable saving and ol Game 

the indicating dials. 

$511. or Stroprerine Borties, &c., J. A. 
July, 1883.—( Not proceeded 
wit 

Consists in the use of a stopper com of a 
wooden or other stem cr cylinder, within which works 
a valve or slide rod having an clastic packing at its 
lower end, and at its upper end a lever; an elastic 
ring or pad may also be p! beneath a flange upon 
the upper end of the stopper, to come between it and 
the top of the bottle. 

3512. EB. and A. E. Gilbert, Dundee,— 
17th July, 1883. 

Refers to a mode ea constructing the seats so as to 
avoid the necessity of bringing the persen into contact 
with the usual wood framework. 

3513. Wasarna, Warnarna, AND MANGLING MACHINEs, 
and T. T. Mercer, Blackburn.—lith July, 


1883. 6d. 
Relates to washing machines in which a dolly is 
= working in an upright position, and which 
is actuated by a hand lever at the side of the 


3517. APPARATUS FOR THE MANUFACTURE OF FopDER 
rrom CERTAIN Waste Propucts, H. J. Haddan, 
London.—l7th July, 1883.—(A 
H. Hencke and Co., Greneck, Germany.) 6d. 

The object is to convert the residual products of the 
distillation of spirits, or the returns, into pean Snes more 
or less fine-grained fodder, which may be easil, - poms 
ported or rved and will not get mouldy stored 
in a dry p 
3519. MILLS AND ROLLS THEREFOR, A. 

Reddie, London.—{A communication W. He 
and Co., Bridgeport, Conn., U.S.)  6« 

One of the objects is to rovide a rn and 
accurate means for adjus the of the 
upper working roller in a rolling mill correspondingly 
upwards and downwards, and for “rocking” said 
roller, or simultaneously increasing the pressure on 
one bearing and easing or cemprs the other bearing 
of pressure when the metal is slightly thicker on one 
edge than the other or has a tendency to run crooked; 
also to prevent the metal, —— is often thinner than 
paper, from roughing as it is fed between the rollers, 
and to take out any wrinkles and smooth the metal, 
and to guide and confine it as close as possible to the 
point of contact between the working rollers. 


$3535. Iyp1a-RUBBER AssIsTaANT BEARING SPRINGS FOR 
Use in Rartway Enornes, &c., G. Spencer, London. 
—18th July, 1883. 4d. 

This relates to improvements on patents No. 2145, 
A.D. 1863, and No. 1435, a.p. 1873, and it consists in 
forming "india-rubber springs for railway and other 
engines, of blocks of india-rubber, through which 

ls or passag are provided. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


291,324. ArparaTus FOR ror EXTINGUISHING Firgs, John 
Kissack Joshua Foster, Bolton, County of Lancaster, 
England.—Filed Aprit 18th, 1883. 

Claim.—{1) The combination, with a fan blower, of 
the steam boiler 8, pipe L, connected throttle valves 
L! L2, pipe F, throttle valves H H!, uptake D, and 
furnace B, as shown and described. (2) e combina- 
tion of a fire-box and boiler provided with separate 
uptakes, pipes connected to said uptakes for the con- 
veyance of vitiated air and steam respectively, a fan 
blower or pump connected to said pipes, throttle 
valves to control the thoroughfare through the pipes 


and a boiler and steam engine for tener A the fan 
blower or pump, substantially as herein described 
and shown in the drawings, for the purpose specified. 
(3) The combination of the boiler A, fire-box B, 
uptakes C and D, pipes F and G, fan blower or pump 
E£, coupled pairs of throttle valves H HII T), steam 

engine K, and high-pressure steam boiler 8, go 
pacer as shown and described, and for the purpose 


202,227. Larue Centre Grinpinc Macurye, Darius 
Houghton, Skowhegan, Me.—Filed May 31st, 1883. 

Claim.—In a lathe centre ding machine, the 

combination, with the face plate of the lathe, of the 


plane-faced friction wheel M, secured thereto, and 
the friction wheel L and its ’ shaft, with means for 
transmitting the motion therefrom to the grinding 

wheel, as and for the purpose set forth. 
292,232. Recutator VaLve, Timothy J. Kieley, New 

York, N. Y.—Filed Februa: ec 1883. 

Claim.—The valve, of 
phragm G, provided 


te upon its upper surface, the said 
with a weighted by the deine 
roller journal M, the valves , the valve D and 
its valve seat being greater in damatee than the valve 
©, the cap F serving as a guide for the lower end of 
the stem and qrester in diameter than 


either the valve C or D, and the spider guide | 
between the valve C and the dia eT anee 
insuring the accurate seating of the valves and pre- 
lateral of the diaphragm, sub- 
stantially as descri 


292,293. > rome Arc Lamp, Frederick J. Fitch, 
New York, N. Y¥.—Filed May 16th, 1883, 

Claim. ‘In an electric are lamp, a split annular 

clutch J, ada 4 normally stip —_ lift the carbon 


adapted to the split clutch and release anid 
rod, substantially as described. (2) In an electric are 
lamp, the combination, with a ry annular clutch 
adapted by —— to grip and the carbon rod, of 
an electro-magnetic device in the arc-circuit operating 
to elevate said clutch, and an electro- etic device 
in a derived circuit around the arc opera‘ to spread 


[292293] 


the clutch and release the carbon rod, substantially 
as described. (3) In an electric-arc lamp, the com- 
bination of the rod B, clutch f, link ¢, arm d, oscilla- 
ting armature D, and spring ¢, ‘substantially as 
described. (4) In an peek arc lamp, the combina- 
tion, with the p and lift the 
carbon rod, and vin of the derivation 
magnet K, armature n, having forks 
o, cam Pp, "having lever and 
as described. 

202,425. Fork ron Hay Teppers, Jacob R. Fry, 

Jun., Springfield, Ohio.—Filed October 9th, 1883. 
Claim.—(1) In a fork for hay tedders, the ‘combina- 
tion, with the arm provided with the hinge portion 
es having lugs 6, and the hi portion A, having 
a, alternating with the lugs 6, of the spiral spring 
ends al 61, and the bolt 
through the aligned lugs and the spring 8, 


[292425 ] 


substantially as specified. Oi In a fork for hay tedders, 
the with the tines T, made of as 
piece of material bent as shown cm described, of t 

recessed —— portion A, the clamping plate Ps ond 
the three bolts ¢ ¢ c, arran in form, two 


above and one below the of the tine piece, sub- 
stantially as specified. 
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THE CHICAGO RAILWAY EXPOSITION. 
No, XII. 

‘A rew years ago the permanent way of most American 
railways was proverbially inferior to that found in most 
of Great Britain, The introduction of steel rails, 
stalin been accompanied bya great improvement, and 
many of the first-class American lines have as good a road 
bed as English railways of corresponding standing, though 
the great severity of the winters renders it difficult to keep 


on a sheet of paper by various pens, which are moved | line gives the speed at which the dynagraph car is 
through a system of levers by wheels kept always in close travelling The distances between the marks are measured 
contact with the rails. This diagram, therefore, represents | on a scale which is given on our illustration. The marks 
each inequality in the individual rails. Fig. 51 represents | are made by a clock, which makes an electric contact at 
the mean inequality of each mile of track, and is con-| stated intervals of time. The further the paper has 
structed from Fig. 50 by means of an integrating machine, | travelled during that time, the faster the car is going. A 
as is more fully explained further on. In Fig, 50 the top | speed of about eighteen miles an hour is found to give the 
line is termed the location line. The pen, if undisturbed, | most trustworthy indications. The dynagraph car some- 
simply rules a straight line on the paper, but on pressing a | what resembles in outward. appearance an ordinary 
button it makes a mark on the paper, and is therefore used | American passenger car, carried on two four-wheeled bogies. 


Fig. 50 
First. Une, Location 
Second line utervals of 4500F 


Third Vine, Gourge,Tighb 


Fourth line, Surface .L.H Rail 


Seale for tines 3,4,0nd 6. 


moves Paper moves »~ 
Scale for tine 5,Canb or Super- 
-elevalion 
wos 10 20 30 50 60 


Any poird in 
Sixth tine. Surface R.H Rail 


cank,75 f? a head of other poinls Scolle for tine 7, Speed . 


Seventh line, Speed 


A. n n A a A a a 


the track in good condition throughout the year. One 
factor in the great improvement which is fast taking place 
in American permanent way is the system of track inspec- 
tion by special cars, which are fitted with apparatus which 
record graphically on paper every inequality and imperfec- 


to denote the situation of a mile post, culvert, or any other | Internally about half of the car is taken up bya large com- 
object passed on the road, The second line makes a mark | partment, in which is situated the table over which the dia- 
at every 100ft., and therefore serves as a scale to measure | gram paper is drawn by gear driven from the wheels which 
distances, and identify the exact spot where any unusually | are kept in contact with the track. The marking pens 
defective joint or rail wasfound. The third line gives the | are mounted in a frame which spans this table. In addi- 


Fig. 51 


AL 

\ 


\ 
4 


N 


4 


N 

NS 


to 


\ 
FOKBEPS 


PEBKSHIUL 
S| 


Fis, 


i 
it 


Horizontal scale, 1 mile between the vertical lines. 

Vertical scales.—In the original—which is twice the size of our cut— 
the horizontal rulings are 30 per inch; each 5th and 25th lines being 
heavier for convenience in counting. 

To show “‘condition of track” and “approximate amounts of deflec- 


tion of rails and joints,” each horizontal space represents 1-100 of ae, 4 ae eee average marking,” each horizontal space repre- 
= ” each pace represents year sent 1-10 of a unit. 
To show “side of rails” and “ gauge of track,” each hori- 
jhow “* t of track,” each horizontal space represents 10 zontal space represents 1-10 of lin. 
_ To show “ profile of line,” each horizontal space represents 5ft. 


tion in the surface and alignment of the rails passed over. 

Professor P. H. Dudley, of 66}, Pine-street, New York, 
exhibited an inspection or d ph car of his invention, 
which has been used to inspect the condition of the track 
of the New York Central, Boston and Albany, and other 
leading railways. The car 
is attached to a locomotive 
fitted with the Westinghouse 
automatic brake, and is run 
over the line asa special train 
ata uniform speed of about 
eighteen or twenty miles 
an hour. The mechanism 
measures from a _ definite 
length of wheel baseasa plane, 
the surface undulations of 
each line of rails, and the 
depression and deflection of 
the joints. The car weighs 
about 23 tons, and therefore 
the weight on each axle is 
nearly 6 tons, and the deflec- 
tions caused by this weight 
are presumably similar to 
those that occur under ordi- 


uge, the straight line being the normal, and the crooked | tion to the gear which actuates the pens, the wheels are 
ine the actual gauge. In the actual diagrams the deviations | connected with a low point spotter or marker, which 
from the proper width of gauge are shown full size. In | throws a splash of paint on the road bed near any particu- 
the paper from which our illustration is taken, the greatest | larly bad or slack joint. The surfacemen thus have their 


i Zi wide and | attention drawn to the joints which most need packing or 
deviations from the proper gauge are too j 
é of low joints is recorded in 
the dynagraph car, and 
forms an important item in 

phically estimating the re- 
fative condition of track. Its 
marks are not shown on Fig. 
50, but enter into the lines on 
Fig. 51, giving the mean 
condition of the track. Any 
3 excessive vertical movement 

‘of the wheel brings an adjust- 
able stop on a vertical spindle 
into contact with a valve, 
which, when opened, permits 
a jet of paint to escape. 
The paint is contained ina 
cylinder in which works a 
piston, the upper side of which 
in free communication 


is 

nary rolling stock. The inspection car records the exact | yin. too narrow. The fourth line shows the surface of | with the main air pipe of the Westinghouse brake. The 

bends the rails take under the load, whereas the ordinary | the left-hand rail, giving its vertical inequalities. The line | paint being thus under a pressure of about 80 Ib. to the 
r’s examination simply notes the rails as they appear | below this shows the cant or super-elevation, the amount of | square inch, rushes out in a jet falling on the ballast directly 


to the eye when the weight is removed. 
On Figs. 50 and 51 will be found copies of the di 


which is found by measuring from the straight line which | the valve is opened. As the stop is adjustable it can be 


shows the absence of cant. The sixth line shows the | set to indicate anything below a given standard. For in- 


given by this car. Fig. 50 represents the markings made | surface of the right-hand rail, and the seventh or bottom | stance, it may be found that every joint will give about 
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tin., and therefore if the stop is set at ;4;in. it will only 
indicate those joints that are worse than the average. 
Fig. 51 seems somewhat complicated, but it will repay the 
careful study of those who are interested in the condition 
of permanent way, as it affords in a small compass com- 
plete information as to the condition of the track, the 
relative surface given in wear by different brands of rails, 
and affords space for the “ road-master’s marks” on the 
conditions of the ditches and fences, cleanliness of road 
bed, and other items which can only be estimated by eye. 
Any improvement or deterioration of the vertical surface 
of the rails can also be shown, light and heavy lines indi- 
cating the result of successive inspections. Fig. 51 shows 
these and other particulars for both up and down lines of 
the New York Central Railway between New York and 
Poughkeepsie, a station on the Hudson River, 734 miles 
from New York and about half-way between New York 
and Albany. The rails are all steel, gravel ballast is used, 
the fish joints are placed opposite one another, and the 
traffic is very heavy, in tonnage probably eens | that 
of even the London and North-Western, though the 
number of trains is considerably less. The gradients are 
good, but the curves are very frequent. The goods traffic 
is heaviest on the “east bound” or down track which is 
shown on the lower portion of the di ae ny 
ing explanation of the diagram is slightly abrid rom 
that furnished by Professor Dudley. ees = 
Miles, sections, and names of stations are common to up 
and down lines. The general base line for each track is 
marked upon the engraving. Lines showing “Age of 
Steel,” “ Approximate Amount: Deflections on Rails and 
Joints,” and “Condition of Track,” are shown from 
the same base line. The “Age of Steel” and brands 
are given per mile and of mile, as reported by 
the railway company. e brands are designated by 
letters, the key of which is only furnished for official use. 
The undulating line just above “Age of Steel” for 
each track shows the “ Approximate Amount, Deflections 
of Rails and Joints” per mile, under the weight of the 
inspection car, and is obtained from the combined indica- 
tions of the surface of the rails and those from the low 
point spotters, as marked on the di directly by the 
instruments, giving each rail and joint in detail. This 
line shows the theoretical possible improvement which 
could be made in the surface of the track by labour, 
ballast, new joint fastenings, and sleepers, sufficient to 
remove all deflections under the trains. The best practical 
results so far found only lower this line to 14 or 16 of the 
scale. When it rises above this, the “Condition of Track” 
line may be lowered by labour or material, as above stated. 
The deflections under the car, which amount only to 14 or 
16 on the scale, are not readily seen by the platelayers in 
looking over the surface of the rail, as in the ordi 


- custom of surfacing the track. The space between the line 


showing the “Approximate Amount of Deflections of Rails 
and Joints,” and the one representing the “Condition of 
the Track,” may be termed the “Condition of the Steel.” 
Repeated inspections of the same tracks from year to year 
show that labour does not improve this feature; but, on 
the contrary, it shows the additional effect of each year’s 
traffic. When the surface of the rails is more or less rough 
—in short, irregular undulations—the “Condition of 
Track” line will be high, while that of the “Approximate 
Amount, Deflection of Rails and Joints” may be near 
its lowest limits (see thirtieth to sixtieth mile). The 
“Condition of Track” lines represent the average sum of 
all the various surface undulations of the rails per mile, 
and are relative as to the base line—com ive as toone 
mile with another. The surface undulations of the rails, 
or their unevenness, are due to several causes or elements, 
viz., roughness of the rails from unequal wear, long and 
short bends, low joints, deflection of loose rails, joints, and 
sleepers, particularly when the fastenings are loose or 
worn, defective ballast, drainage, and deficient tamping. 
The undulating line showing the “Condition of the Track” 
is obtained as follows :—As the car over 
the track its apparatus mechanically sums up the amounts 
of the various undulations into feet and inches per mile, 
giving results independently of personal opinion. The 
number of inches thus obtained divided by 176—the 
number of 30ft. rails per mile—gives the average af rail 
for each line. When there is a difference between the two 
rails per mile, the mean is taken. For example:—On the 
up track, first mile from New York, the mean average 
undulation per rail was ,§3,in.; for the second mile, ;55,in.; 
for the third mile, ;43;in.; and for the fourth mile, ;53,in. 
In like manner the average results are found for both lines 
of rails for the entire road. To plot the figures of the 
“Condition of the Track,” as shown in Fig. 51, each hori- 
zontal line above the base line represents ;};in.; therefore, 
for the up track, first mile, we take the sixty-second line 
above the base; for the second mile, the sixty-sixth line; 
for the third mile, the sixty-third line; for the fourth mile, 
the fifty-third line ; and so on for the entire length of the 
railway. The various points are all connected by a heavy 
line, the upper side giving the reading, the average con- 
dition: of the mile being read from the right-hand side of 
the space. The line showing the “ Approximate Amount, 
Defiections of Rails in Joints,” is plotted and read in the 
same manner as the line just deocniled. 

Lines marked “Gauge of Track” read downward from 
the base line just above, and show the amount the track is 
out of gauge, each horizontal space representing ;;in.; a 
point projecting below the general average indicates that 
on some curves two or three rails are much wider than the 
rest. The lines marked “Side Irregularities of the Rails,” 
just above base line described, represents the side irregu- 
larities of the rails, each horizontal space represent 
;zin. This line reads like the “Condition of Track” 
lines, from the highest point on the right-hand of the space 
for the mile. The surfaces of the rails in the track are 
found in a definite forms, due to their permanent bends, 
directly traceable to carelessness in manufacture or to the 
sleepers being naan wap d packed or supported by the ballast. 
They can be classified under three principal primary forms, 
represented by Figs. No. 52 to 54; there are often com- 
binations of the forms shown in Figs. 52 and 54 and Figs. 


53 and 54. Wear produces distinct forms, though, when 
the steel is not hemogenenen, one form appears on the 
surface somewhat like Fig. No. 54. 

The form shown on Fig. 54 represents on an exaggerated 
scale badly surfaced rails as they sometimes come from 
the rolling mills. Under traffic the ually assume 
the form shown on Fig. 53. Rails of e form shown in 
Fig. 52 have generally worn, bent, or broken fishplates, 
| rest loosely on the joint sleepers. This is the worst 
form the rails can assume, as the receiving ends of the 
rails are rapidly “cut out” under heavy traffic, and the 
cost of transportation is thereby increased. 

Fig. 55 shows, to some extent, the characteristic deflec- 
tions or undulations which even the smoothest rails assume 
under heavy cars, due to looseness and unequal tamping 
of all the ties ; with double angle plates in good condition, 
the wave of one rail is carried to the succeeding one, 
practically making a continuous rail, Rails of this form 
ap’ in good surface when not under trains. 

hile it is true that the nearer the “condition of 
track” line is to its respective base line the better.the 
track, the effect upon the riding of the cars will depend 
largely upon what element constitutes the principal portion 
of the undulation; if it be low or loose joints, like those 
shown in Fig. 52, or even those shown in Fig. 53, the cars 
will receive jolts of more or less magnitude; depending 
somewhat upon the system of “alternate” or “opposite 
joints.” The smoothest riding track is where the rails— 
Fig. 55—have the joints so firm as to the wave or 
deflection of one rail to the next, and not allow it to break 
at the joint. 

The lines per section, called “roadmasters’ marks,” are 
the average as made by the different roadmasters’ mark- 
ing, their opinion as to the various elements of the track 
considered. Only the markings showing surface of track, 
line and gauge, cleanliness of roads, and ditches and drains, 
are here recorded. Perfection, or 10, would be the 100 line, 
or top of the diagrams—see scale of Fig. 51. The nearer 
these are to 100 the better the various elements were con- 
sidered. 

The general lowering of the “condition of track” line 
for 1882 below that of 1881—see Fig. 51—shows the im- 
provement effected, and is a tangible piece of evidence 
which should be more satisfactory to those connected with 
the track than the usual vague agen} opinions as to the 
roughness or smoothness of the road. 

e Exposition contained many interesting exhibits of 
points, crossings, rails, and permanent rg ee the illus- 
tration and description of which must be deferred to a 
succeeding article. 


HIGH SPEED LOCOMOTIVES. 
No. L 


Many of the t English railway companies are now 
building locomotives intended to attain very high speeds 
with heavy trains; and those who have watched the pro- 
cess of development of the locomotive, know that there is 
a growing desire—manifested by the direction which this 
development is taking—for higher and higher speeds. We 
publish this week letters which show that a considerable 
amount of rivalry exists as to who runs the fastest trains. 
It remains a fact that the average velocity of 60 miles 
an hour running time—that is exclusive of stops—is not 
attained on any railway in the world. It may be thought 
that an addition of five or six miles an hour to the 
of some of our best trains would be a small matter, but it 
is not. It is the last straw that|breaks the camel’s back, 
and engines which can be easily persuaded to run at 50 
miles an hour can, by no possible process, be induced to go 
faster. We propose to consider here a few of the problems 
which present themselves when we attempt to vo an 
engine which shall be capable of running 120 miles let us 
say, in two hours. 

If an engine draws a train at 30 miles an hour, or 
44ft. per second, it will encounter a given resistance which 
we shall call 2. When it draws the same train at double the 
speed, or 88ft. per second, it will encounter a reistance 
greater than x, but for the moment we shall assume that 
zis aconstant in both cases. Let x=3000lb., then the 
work done by the engine in the first case will be 


3000 x 44x60 _ 
240-H.P. When the speed becomes 60 


P 3000 x 88 x 60 
-H.P. W 
miles an hour we have 33 480-H.P. e see 


from this that the resistance remaining constant, we must 
double the power of the engine. To increase the speed 
from 50 miles an hour to 60 miles an hour will render 
necessary the exertion of 6-horse power where 5 sufficed. 
We find it necessary to insist on this point, because not a 
few engineers, who have not given sufficient thought to 
the subject, hold that if the resistance did not augment 
with the speed, there would be no increase of power 
needed; and the mischievous result is that in attempting to 
provide for high speeds they deal with only one element, 
namely, the augmented resistance, taking no thought for 
the reduced time in which what they call the constant 
resistance has to be overcome. 

Now <z is certainly a coefficint increasing in a rapid 
ratio with the speed of the train, but this ratio is in 
within certain limits her resistance will augment as the 
square of her velocity, and the power required to propel 
her as the cube of that velocity, But fluid resistance is 
under the stated conditions invariable. This is not the 
case with the resistances encountered by railway trains. 
For the moment we shall di gradients. On a level 
the resistance will augment faster than the speed at vari- 
able rates, depending (1) on the condition of the road; 
(2) on that of the wheel tires; (3) on that of the journals ; 
3 on the wind ; (5) on the form of the coaches composing 
the train; atmospheric resistance depending more on the 
bulk of the train than on its width or height. The better 
the road the less rapidly will the resistance augment. Mr. 
Towers’ experiments on friction show that at very high 


‘speeds efficient lubrication of axle journals is of much 


more importance than is generally supposed. Various 
experiments have been carried out to test train resistances 
at various speeds, None of them give results quite satis. 
factory, because we cannot be certain that the results 
obtained on any one day with one train will be applicable 
to another train on another day and a different road, Jj 
seems, rightly or wrongly, to be accepted by locomotive 
superintendents that the resistance at 60 miles an hour jg 
40 lb. per ton on a dead level. There is reason to believe 
that is an erroneous estimate. For a gross load of 300 tons 


we should have 300. 40 x 88 x 60 _ 1999 . horse power, 


But the Gladstone has attained on the Brighton Railway 
nearly 60 miles an hour with not much more than half this 
horse-power down an incline of 1 in 264, which would 
reduce the resistance by a little over 8 lb. a ton only; 


deducting this from 40 Ib, we have 90° $8 x 60 

= 1536-H.P. instead of 1000; and our own experience 

leads us to believe that at 70 miles an hour the resist- 

ance does not exceed 40]b. per ton for the whole train in 

good weather and on a good road. 

One of our American contemporaries has recently pub- 
lished a series of designs and suggestions for a locomotive 
to run 80 miles in 80 minutes, which designs we may add 
are nearly all modified English, not American engines, 
We propose here to consider what kind of locomotive 
bat be best adapted to make a run of 120 miles in 
2 hours and 5 minutes, the 5 minutes being allowed for 
one stop about mid-way in order that the tender might be 
replenished with water. We shall assume the weight of 
the engine and tender full to be 75 tons, and that of the 
train 100 tons, giving a gross load of 175 tons, making 
no allowance for the lightening of the load on the tender 
as the water is used up. e shall further assume that 
the road is in first-rate condition, that the inclines shall 
balance each other, and that the maximum gradient 
shall be 1 in 260, We shall also assume that the line 
at each of the three stations—starting, middle, and ter- 
minal—and for some distance is a dead level. Under these 
conditions it may be taken as certain that a speed of 60 
miles cannot be reached until the train has run 3 miles, 
Consequently the train will make after starting 3 miles at an 
average speed of 30 miles anhour. It will start twice, once 
from the terminus and once from the middle station; there- 
fore, 6 miles will be made at 30 miles anhour. It will sto 
twice, once at the middle and once at the termi 
station, and allowing 2 miles for slowing down at each, 
we shall have 4 miles at 30 miles an hour; and the whole 
trip would be run as follows—10 miles would be run at an 
average 8 of 30 miles an hour, and 110 miles at 60 
miles an hour; the average velocity of the whole trip would 
therefore be less than 60 miles an hour, and the train 
would not comply with the’stated conditions ; consequently 
the 110 miles must be done at more than 60 miles an 
hour, and the 10 miles allowed for starting and stopping 
must be done at more than 30 miles an hour. The fact 
is that the full speed portion of the run must be made at 
65 miles an hour. 

We have said that the maximum gradient shall be 1 in 
260, and it may be taken that while only a comparatively 
small portion of the road shall be as steep as 1 in 260, 
there will be numerous inclines of less importance. Now 
we may deal with a road of this kind in two ways. We 
may reduce speed in going up hill, and make up for lost 
time when going down, or we may try to provide sufficient 
power to maintain a steady pace with little change of 
velocity the whole way. The latter course will be found 
quite essential. It is ible in the case of any 
road to reduce all the inclines and levels to two average 
gradients, one rising and the other falling from a summit 
which may, if the inclines balance each other, be placed 
mid-way of the length of the road. Let us suppose that 
our imaginary line is so treated, and that it rises for 60 
miles, and then falls for 60 miles from the middle station 
at the rate of 1 in 500. Now if a continuous speed of 
65 miles an hour is to be maintained, the engine must be 
sufficiently powerful to take its load at this pace up 1 in 
500 for 60 miles. If, however, we please to let the speed 
down while ascending, and make it up while descending, we 
shall apparently gain a great deal. Thus we might go up one 
incline at the rate of 45 miles an hour, and the run to the 
middle station would then occupy 80 minutes, while the 
remainder of the run down hill must be done in 40 minutes, 
or at the rate of 90 miles an hour. A simple calculation, 
however, will show that no great reduction of speed is 
possible, save for very limited periods, as when a very 
short and steep incline has to be surmounted. Let us 
suppose, for example, that one-half the whole run, or 
60 miles, shall be made at 50 miles an hour. Deducting 
5 miles for starting and stopping, we have 55 miles at 
50 per hour, and 5 miles at half speed=10 miles at full 
speed, making total for 50 miles per hour=65 miles, Now, 
50 per hour=1-2 minute per mile; therefore 65 miles will 
be wk in 65 x 1°2=78'0 minutes. Out, then, of the 120 
minutes 78 have been used for the first half of the journey, 
or 60 miles, leaving for the second 60 miles 120—78=42 
minutes. Of this 60 miles again 55 have to be done at 
maximum speed, and 5 at an average of half speed; so that 
the speed on the second 55 miles must be equal to 65 miles 
in 42 minutes. Now, this will give 0°646 minute per 
mile, so that the 55 miles must be done in 55 x 0°646 = 
35°53 minutes, and the 5 miles at ends in 6°4605 minutes. 
The maximum speed then is 60+-0°645=93 miles per hour, 
a velocity far too great for us to contemplate its adoption. 
We see from these figures how important is the part played 
by steady running over long distances, and how great are 
the delays entailed by stopping and starting. Indeed, it 
may be safely said that it would be essential under the 
conditions to employ a pushing engine at the tail of the 
train in all cases to get up the speed if possible within a 
mile, and continuous brakes should be used to save time 1n 
stopping. The inclines, however, remain to be dealt with, 
ee as some allowance must be made for retardation, it 
follows that we must not reckon on travelling 120 miles in 
twohours unless a velocity of quite 75 miles an hour is some- 
times attained. 
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othing whether all the inclines are concen- 
or whether they are scattered 
along the road with levels between. The eran ps and im- 
re fact remains, thatif an average velocity of 60 miles an 
ur is to be maintained, our engine must be suitable for a 
~ of 75 miles an hour. The first point to be secured is 
¢ the engine shall not run off the road at this tremen- 
dous velocity; because, no matter how powerful or how 
excellent it might be in other respects, it could not be used 
unless it was safe. We have therefore to regard it first as 
carriage, or vehicle. But we cannot quite do this and 
neglect other considerations. Professor Osborne Reynolds 
has fully considered in our pages the abstract questions 
which concern limits to speed; and we have fully dealt 
also with the strains on coupling rods. We need not 
repeat what has there been said. Taking various points 
which present themselves for consideration, we believe 
that an engine intended to run safely at 75 miles 
an hour must have a single pair of drivers only, and these 
would be best if made 9ft. in diameter. To advocate so 
enormous a wheel requires some courage; but it must 
not be forgotten that we have to provide for an altogether 
exceptional velocity. It isextremely doubtful if a speed of 
75 miles an hour has ever been attained save for a mile or 
two by any locomotive; 72 miles an hour is the, highest 
velocity of which we have any personal experience, and 
this was attained by the Grosvenor, a celebrated express 
engine, on the —— Railway, the velocity being 
checked by a Stroudley speed indicator on the foot — 
and a Westinghouse recorder in the guard’s van. We have 
travelled at 71 miles an hour on the Great Northern and 
nearly as fast on the Midland, but only for short distances. 
We are contemplating the case of an engine which may 
have to run 60 miles or more per day at the rate of 75 
miles an hour, and for this speed we believe, as we have 
said, that a 9ft. wheel will be found indispensable; at 75 
miles an hour this wheel will make 229 revolutions per 
minute, corresponding, with a piston stroke of 2°25ft. to 
1030ft. of piston speed per minute, which is quite fast 


ough. 
gs * oft. wheel entails outside cylinders as a matter of 
course, andeven with these the centre of gravity of a narrow 

uge—4ft. 8hin—engine must be raised considerably. 
We may point out, however, that the London and North- 
Western engine Cornwall ran with t success for many 
years with 9ft. driving wheels. Mr. Pearson used them 
on the Bristol and Exeter Railway, but as this line was 
then 7ft. gauge, his practice will, perhaps, not be allowed 
to count. 

For reasons which we shall set forth fully further on, 
the diameter of the barrel of the boiler of our high-speed 
engine must be of large diameter—as large, indeed, as it 
can possibly be. The bottom of the shell cannot safely be 
hung lower than Sin. above the centre of the driving axle, 
and this will bring the middle line of the boiler about 
7ft. 5in. above the rails. The centre of gravity of the 
engine will of course be far below this; but comparisons 
between enginesare usually based on the height of the middle 
lines of the boiler shells, and the figures given above are 
not excessive. We may go further than this, and ask 
what are the objections to a high centre of gravity in a 
locomotive? There is not an instance on record of a loco- 
motive upsetting while the permanent way remained able 
to carry an engine at all; and we may dismiss the notion 
that any risk can be incurred in this way as a result of a 
As regards easy running, on the 
other hand, it will be found that a high centre of gravity 
promotes it. There is, however, more risk that springs 
will be broken. We can, we think, make this quite 
intelligible in a few words, although certain writers have 
found it necessary to invest it with what is to some an 
appalling array of figures and formule. 

e have to deal with lateral strains. The engine may 
oscillate from right to left alternately, or it may from a 
straight run en to a curve. Let us sup that in the 
accompanying diagrams, Figs. 1 and 2, we have end views of 
two engines, one with a low the other with a high centre 
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fe) A 
of gravity. The arrows show the direction of the over- 
turning force. It will be seen at a glance that this force 
will of necessity be nearer the rails in Fig. 1 than in Fig. 2. 
BB are the overturning moments, while DD represent 
the bursting effort on the rail. The inclined line 
the direction into which this bursting strain will be 
resolved, and it is evident that it is much more unfavour- 
ably directed in Fig. 2 than in Fig.1. We have further to 
consider that the mene is not rigid, it is supported on 
Springs; and the higher 
e centre of gravity, the _— 
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the points where the dead F \ 

Weight is transferred to 
the springs, and E the rail level. The tendency is 
toturn the whole engine over about the point I, under 
the tread of the wheels. The 8 ring C will be com- 
pressed and B relaxed, because that part of the engine 
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carried by the springs will tend to turn round the point L. 
As, however, the engine will not turn over, we have a 
horizontal component of the force denoted by the arrow 
to deal with, tending to burst the track. If the centre 
of gravity be brought down to the point H, the moment 
of the overturning force will be reduced, there will be less 
difference in the load on the two springs, and there will 
be a greater force tending to drive the outer rail out of 
gauge. With the same springs, the high engine will swin 
more than the low engine, but it will ride more easily, an 
the elasticity of the springs being brought more fully into 
play, the road will be s rough side shocks and jolts, 
and the axles and wheels will also be less violently tested. 
On the other hand, as we have already said, the chances 
that springs will be broken are increased; and the system 
of springing that will answer with a low engine will not 
necessarily be the best for a high engine. Thus, for 
example, balance beams are especially useful in the case of 
engines of moderate height; but we doubt that any loco- 
motive superintendent would use them with a lofty engine. 
They would supply too flexible a base for the jeuk weight, 
and would permit the engine to roll too much at high 
speeds. It must not be Tenastiien that, for the reasons 
ready pointed out in connection with Fig. 3, the load on 
the inner rail of a curve will be greatly reduced; experi- 
ments, indeed, have shown that it may entirely vanish 
under certain conditions. There is, then, nothing to keep 
the wheel on the rail but its own weight. The higher the 
centre of gravity, the more will the load be transferred 
from the inside to the outside rail. This is, no doubt, use- 
ful, because the flange of the leading wheel will be pressed 
hard against the outer rail when the engine is running at 
vend round a curve, and the load will prevent it from 
climbing the rail; but the engine is liable at any 
moment to have its leading end jerked violently toward 
the inside of the curve, and if the load on the inside wheel 
is then small, the engine may leave the rails. There are 
plenty of instances of this; engines running off the insiderail 
of a curve, and this is specially likely to happen if the 
“cant” or superelevation of the outer rail is too great. 
Balancing all the various considerations, we see no reason 
to fear that the use of a 9ft. driving wheel could 
raise the centre of gravity so much that the engine would 
be unsafe at any speed up to 80 miles an hour, or even 
beyond that. Danger would only arise, indeed, on tolerably 
sharp curves, and these should not be attempted at all at 
such speeds as we are contemplating. On the other hand, 
there is no reason to doubt that an engine with 9ft. drivers 
would run quite steadily at 75 or even 80 miles an hour 
round curves of good radius, but, as we have said, special 
care would be required to supply springs of just the proper 
stiffness. Too many people hold that a spring is a spring, 
while others look on them as nuisances which interfere 
much with the design of a locomotive. On is spring- 
ing the engine depends for smooth running, and too muc 
care cannot be taken to secure the best results. Nothing 
but experience, however, can dictate the best practice in 
this respect. L. 
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DAVY’S STEEL-MAKING APPARATUS. 

THE accompanying engraving illustrates a steel-making appa- 
ratus patented by Mr. Alfred Davy, of Messrs. Davy Brothers, 
Sheffield. The drawings will explain themselves. The prin- 
ciple involved is that of the Bessemer converter. A ladle full of 
cast iron being drawn from the cupola, is submitted to the 
action of a blast of air, by which the metal is Bessemerised and 
converted into a species of steel. We need hardly say that there 
is nothing novel in this scheme, which has often been suggested 
in one form or another, and tried; but no apparatus so com- 
plete, or so well calculated to secure the required object, has 
hitherto been brought before the public; and we understand 
that Messrs. Davy Brothers are now putting down twenty-four 
sets of their plant in Sheffield alone. 

It may be well to explain that unless due precautions are 
taken the results obtained will be extremely disappointing. 
Thus certain classes of pig are quite unsuitable for Bessemerising. 
Indeed, nothing but hematite should be used when the best 
results are required. Again, in all cases the blow should be con- 
tinued until the whole of the carbon has been got rid of, and the 
proper percentage should be restored by the addition of spiegel. 
In fact, the whole process must be carried out on the same lines 
as the Bessemer process. Any attempt to improve cast iron by 
“blowing” out some of the carbon must end in failure, because 
in no two cases can the same results be obtained. We have no 
doubt, however, that in proper hands, and with suitable irons, 
very excellent castings can be made in this way. 

In our engravings Figs. 1 and 2 are an elevation and plan of the 
apparatus, with a sliding tuyere, pipe, and converter ; and Figs. 3 
and 4 arefrontandside elevation of an apparatus witha fixed tuyere, 
pipe, &c., and foundry ladle, worked by an ordinary foundry 
crane. Mr. Davy states that this apparatus will enable every 
ironfounder to produce large or small quantities of steel for 
castings or other purposes at about the cost of cast iron; and he 
claims that “ the quality is superior to most crucible steel used 
for castings, and may be guaranteed to contain not more than 
35 per cent. carbon, with a tensile strength of 40 tons per square 
inch and 20 per cent. elongation.” The 35 per cent. is obviously 
a misprint for 0°35 of 1 percent. It is claimed that steel may 
be produced by this apparatus of any temper or quality—except 
perhaps the highest class of tool steel—in large or small ingots, 
at £4 to £4 5s. per ton—taking pig iron at 60s. per ton and 
other materials at the prices current to-day. The cost ef appa- 
ratus for ironfoundries is as follows:—Figs. 1 and 2, for pro- 
ducing 1 ton of steel at a time, or say 100 tons per week, or any 
lesser quantity, at the user’s option, £595, with blowing engine 
complete; Figs. 3 and 4, for similar quantities, £525, complete. 
Larger plants cost the same in proportion to output. For steel 
works, where there are no cupolas, the cost of a cupola only 
would have to be added to these figures. 


ELECTRICAL ENGINEERING.—The final lecture of this series was 
delivered by Mr. John C. Fell, in the reading-rooms of the Soci 
of Engineers, Westminster-chambers, on Monday evening, Marc 
10th, Mr. Arthur Rigg, president, in the chair. The lecturer 
concluded this series by an explanation of the nature and action 
of secondary batteries. He pointed out their most valuable 
functions for the tion and storage of the electrical current in 


any case of electric light installation, the steady supply of a 
uniform current being thereby insured, and the danger of sudden 
darkness from the stoppage of the generator thereby obviated. 
Mr. Fell concluded with 
electricity. 


an account of some novel results in thermo- 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. ] 


FUEL AND WATER. 

Srr,—While thanking you for the very prompt and favourable 
review of Prof. Schwackhofer’s work on “‘ Fuel and Water,” edited 
by me, may I ask space for two remarks? The first is that your 
reviewer was too hasty in saying that I had nowhere replaced the 
metrical system of measures by its English equivalent. In all the 
practical parts of the book he will find that this has been done, or 
else that both sets of figures have been given side by side. In 
theoretical investigations, or scientific experiments such as those 
on fuel consumption, the advantage of agreeing on one system of 
measures is now generally recognised. At least I may plead the 
example of Mr. I. Lowthian Bell, who is surely practical as well 
as theoretical, and whose researches on blast furnace working are 
recorded in the language of the metrical system. 

The second point regards the phrase “‘ quantity.” In mathe- 
matics this of course is used constantly for anything capable of 
being expressed in figures. Thus we should speak of temperature 
asa quantity—being measured in degrees of the thermometer— 
though perhaps we should not speak of quantity of temperature. 
As regards heat, the definition I have given—p. 7—is not my own, 
but that of all writers on the mechanical theory of heat, namely, 
that it is measured by the vis viva or energy of motion of the 
constituent particles. It therefore varies as the square of the 
velocity, while temperature varies, to all appearances, as the velocity 
simply. To measure the heat in a body on this basis we must be 
able to estimate both the sensible heat—indicated by temperature 
—and the internal heat, and this we cannot do directly. But the 
fact that we must resort to indirect methods, and consider the 
phenomena of specific heat, &c., does not forfeit the advantage 
gained by having a clear conception of the ‘‘ quantity ” of which we 
are in search. ALTER R, BROWNE. 

9, Victoria-chambers, S.W., March 7th. 


THE CLAYTON BRAKE AGAIN. 


Srr,—I have read with great interest your article—page 168— 
upon the dangerous character of the two-minute brake used upon 
the Midland Railway, and can fully confirm the opinion that it is 
only a question of time before a really disastrous collision occurs. 
Several of the company’s officials consider that ‘‘ your article is too 
severe,” but they are unable to point out one single statement as 
incorrect. The danger of the Clayton brake is not a mere matter 
of opinion, but an actual fact. The collisions with buffer-stops at 
Liverpool, Northampton, Bradford, and Leeds, also the numerous 
failures to act, both in cases of emergency and in ordinary work- 
ing, should cause the Midland directors very carefully to consider 
the danger of the brake in use on their line. Hardly a day passes 
without the brake allowing a train to run at least a few carriage 
lengths past a platform or signals on some part of the line. This 
would not be so very serious if the block system were worked under 
efficient rules ; but it must be specially remembered that, as pointed 
out by Major Marindin in his recent reports upon the Skipton and 
Wincobank accidents, the rules require the signal “line clear” to 
be given for a train to approach when the line is clear to the home 
signal, “‘even although there may be an obstruction on the line a 
foot beyond it,” the keeping of the signals at danger being the only 

rotection from accident. It is, therefore, a fact well known to 
Midland drivers that if they run 1ft. past a ‘‘ home ” danger signal 
they are liable to come into collision with another train. With 
the Clayton brake liable to fail at any moment, it will be seen the 
situation becomes one of great anxiety. I have before pointed out 
in your columns that on the Midland there is more double engine 
werking than upon any other line, yet the power over the con- 
tinuous brake is not placed in the hands of the first or pilot engine 
driver, as the brake pipes are not extended to the calien ends of 
the engines; therefore, it is frequently the case that the first 
driver sees danger but can ly whistle to call the second 
driver's attention to put on the continuous brake. Think 
of the serious loss valuable seconds here lost, when a 
jiarter of a second may mean the difference between 
ger and safety. Very frequently the steam and smoke 
from the first engine obstruct the second man’s view to such an 
extent that he can see neither road nor signals for minutes together. 
More than ten years ago I pointed out the advantage of continuin: 
the brake pipes to the leading ends of engines so that the contro 
should be placed where it ought to be, namely, in the hands of the 
leading driver. The additional cost of a few feet of pipe anda 
hose coupling would be a mere trifle, yet the company sill nagiente 
to supply its engines with the required fittings. 

Your readers will remember that about three years ago Messrs. 
Bramwell and Cowper were employed by the Midland to consider 
the merits of the Sanders and Clayton brakes. These gentlemen 
found that the Clayton system leaked off in less than two minutes, 
but considered “‘ two minutes are sufficient to admit of the applica- 
tion of hand scotches to the wheels.” All the vans have since been 
provided with the necessary scotches for the guard to jump out and 
apply to wheels when necessary in consequence of the brake leaking 
off on an incline. This scotch idea was from the first absurd, and 
the company has now decided to place a valve in each van and stop 
up the leak hole in the one piston under the van itself. If the 
handle of the new valve be placed to one side the brake will leak 
off in two minutes as before, but if placed to the other side the van 
brake will remain on for a considerable time. This plan will 
come into general use in a few weeks, but already it has been found 
that great care will be required in placing the handle in the right 
position, also delays have taken place in releasing the brake on the 
vans. Since writing the above another Clayton brake failure has 
occurred. On the 6th inst. the 9.15 a.m. train from Bradford to 
Leeds, consisted of a tank engine and fourteen coaches. The brake 
was in good order when it started, yet when applied as usual to 
stop at aupetny Bridge the whole train ran its full length past 
the platform. What would the result have been if an obstruction 

—as allow rule—been upon the line a foot beyond the 
home signal? CiemeEnt E. STRETTON. 

Saxe-Coburg-street, Leicester, March 8th. 


LABOUR AND MACHINERY. 


Sir,—In your issue of the 29th ult. you have favoured our 
Society with an article on the remarks addressed to our members in 
the 59th annual report. The object we have in view when sending 
these annual reports to the press is for the purpose of inviting 
criticisms on our utterances, and then, whether adverse or friendly, 
we try to profit from the opinions of those who are outside our 

s. Having this object in view we naturally expect that at 
times the organs of capitalists will attempt the ‘‘ pulverising” 
process, but as we voluntarily offer ourselves to undergo the process 
we cannot make any it gr ; but on the other hand we generally 
= through the ordeal without any great amount of suffering. 

n present instance we should have done so and uttered no 
complaint as to your article, nor even attempted to reply, had it not 
been for one paragraph, that if it is not corrected will lead astray 
many of our members who are readers of your excellent paper. 
The paragraph reads as follows:—‘‘ They—the Steam Engine 
Makers—have apparently forgotten that engines are still running 
on the Great tern Railway which were built at Creusot in 
France.” We confess that we had almost forgotten the fact, as it 
is so long ago, and the complaint we have to make is why did you 
not tell your readers when this occurred? It isnineteen years since 
M. Schneider supplied the fifteen locomotives named, and if the 
working engineer is to be convinced of the risk he is likely to run 
from foreign competition, we think he should have had a case of 
more recent date than the one in question. The fact, however, 
that these locomotives were made in France does not, even as an 


isolated instance, show any proof of foreign competition, for at that 
time—1865—the locomotives engine builders of this country had 
so much work on hand that, if we are to take Sir Thomas Brassey 
as an authority, they did not feel any evil effects even at that 


riod. 

He states in his book “On Work and Wages,” 183: 
**Serious alarm was felt when, in 1865, fifteen engines were 
ordered for the Great Eastern Railway from MM. Schneider. 
These misgivings would probably have been allayed had it been 
generally known that at the same time when the fifteen engines 
were jo ee from Creusot forty other engines were ordered from 
English firms, and that when MM. Schneider were subsequently 
asked to undertake the construction of twenty-five more engines at 
the price they had agreed to accept for the fifteen engines originally 
ordered, the offer was declined.” This, then, is the case of foreign 
competition that the leading journal in the engineering trade tells 
to its readers, when it holds up to ridicule the opinions of the 
artisan as to how a remedy can be effected to reduce the glut in 
the labour market. Any who have a knowledge of the engineering 
trade know that even within the past fourteen years that almost’ a 
revolution has taken place in its machinery, wages, and the hours 
worked ; yet an old fossil case of nineteen years old is furbished u 
as a bogey to frighten us, as though we were children who hi 
been previously spoiled by kind treatment. If we are to be con- 
vinced that foreign competition is dangerous to our own particular 
trade, let us have something more original than M. Schneider's 
locomotives, for since he made them wages have advanced, hours 
have been reduced, and as workmen we are innocent enough to 
believe that the foreigner has not a chance in the race, one 
country being handicapped with tariffs, and in others the stamina of 
the artisan being such that our employers would not tolerate their 
mediocrity for a month in their workshops. 

We trust we shall be pardoned for expressing an opinion on your 
article, but we are compelled to say that it reads as though written 
in two parts, and by two different hands. The first part boasts of 
our increased exports of engines and machinery, whilst the second 
introduces the bogey, and reads a homily on the 8p narition. The 
first part is literally true, for our exports have doubled since 1871, 
when hours were reduced and wages advanced, thus stultifying the 
arguments of the second part. As a later proof of foreign com- 
petition theory, permit me to quote two cases against the one 
named in your article. Within the past two years, Mr. Wilson, 
M.P. for Hull, stated at a meeting that one of his steamers met 
with an accident when entering New York Harbour, and she had 
to be repaired before she could return. These repairs cost him 
£1000, but could he have had the same work done in Hull it would 
not have cost more than £3(0. Another case of which I have 
the full particulars is briefly this:—Last year a German firm asked 
for tenders for various engineering work, and as a result the lowest 
price from German firms was £1400. The work has been executed 
by an English firm—that pays fair trade wages—for the sum of 
£850, and over this rate the commission agent has received some 
recompense for his services. These are realities of the present day, 
and when artisans can read for themselves, they require quite an 
amount of convincing that the Britisher cannot compete with any 
country in engineering. 

As previously stated, we do not object to criticism, but we do 
object to abstract statements, and the context containing mild 
opinions left out, and only the ‘‘ Luddite views” given to the public. 
In our address we discuss the labour question in various branches 
and various countries, giving figures in support of our reasoning, 
and sum up our opinions that one remedy for this complex question 
would be reduction of hours in all trades, and if effected all round 
neither labour nor capital would be sufferers in the long run. We, 
however, did not advise the “‘Luddite plan” for effecting this 
alteration, as the artisan engineer claims to have a clear certificate 
in such cases, and when a reform has to be effected or a grievance 
to be removed, they try reason and argument first, and if this fails 
then they have the Trade Union prerogative of declining to work 
save on their own terms. Knowing their character and disposition 
so well, we advised them in our report in these terms—‘* We do 
not advise this course to be taken at once, but let us discuss and 
argue the question in all its bearings and effects, gain public 
opinion in its favour, and then”— This advice as given in our 
report, from which you extract part statements only, shows that 
we have some system in our madness and avoid revolutionary 
advice, but suggest reason and argument as the first step to effect 
what we desire and what, we believe, will benefit both employer 
and employed. 

My letter has already reached such a length that I cannot trespass 
on your space further by replying to your comments on labour-saving 
machinery. I must therefore content myself by picturing in my 
own mind that happy time when inventors will have succeeded in 
utilising the strength and power of our great tidal rivers that their 
force may supply the motive power for our mills and workshops, 
and at the same time supply artificial light as though it were one of 
nature’s gifts. When this happy time arrives skilled artisans may 
sit on the river banks, and watchi the water's flow that is 
depriving them of work, may think the millennium has arrived, 
break forth into songs of praise, and conclude with — solemn 
dirge—‘‘ The next generation may be better off. he present 
generation can starve slowly to death.” 

As a counter opinion to that expressed at the end of your 
article in relation to the power of the Steam Engine Makers’ 
Society, permit me to conclude this letter by an extract from a 
leading journal in one of our principal cities, wherein they quote 
the paragraphs to which you take much exception: ‘‘ We give this 
quotation without any comment to show the view taken as to the 
solution of the most difficult of industrial problems, by the 
guiding spirits of one of the best conducted and most powerful of 
our trade organisations.” JAMES SwIrT. 

General Secretary, Steam Engine Makers’ Society, 

General Office, Market-buildings, Thomas-street, Shudehill, 

Manchester, March 8th. 


[We publish Mr. Swift’s able letter with much pleasure. Truth 
can only be reached by discussion ; let us have both sides by all 
means. Let us take Mr. Swift’s view of the importation of loco- 
motive engines, and see what follows. Locomotives could 
not be had at the time in England, therefore they were 
obtained in France. Now the effect of shortening the hours 
of labour must be to make, let us say locomotives, harder to 
be got in England than they were before. The result would 
be not more work for the Steam Engine Makers’ Society, already 
fully employed, but the importation of locomotives fromabroad. We 
shall be glad to hear what Mr. Swift has to say on this subject. 
and we would, to condense matters, ask him to say definitely at 
what point a contraction in the length of the working day must 
stop in order that risk of foreign competition may not be incurred? 
Secondly, would he permit the number of steam -—~ makers to 
be increased if the working day was shortened ? and, thirdly, how 
he would deal with orders to be executed in a given time—for 
example, twenty locomotives are ordered from a given firm which 
cannot complete them in the time without running seventy hours 
a week, Should the firm take the order or refuse it ?—Ep. E.] 


“THE CREATORS OF THE AGE OF STEEL.” 

S1r,—My attention has been called to the fact that Mr. Carulla, 
the general manager of the Landore-Siemens Steel Works, stated 
at the Royal Institution that “‘readers of the technical papers 
may have seen from Mr. Mushet’s indignant letters that Mr. Jeans, 
in ‘ The Creators of the Age of Steel,’ has done him scant justice, 
as he is far from regarding Mr. Mushet as one of the creators of 
the age of steel.” Such a statement, coming from a gentleman 
like Mr. Carulla, has led me to re-examine the point, and I find 
that Mr. Mushet’s patent of September 16th, 1856, which was his 
first patent, was for applying a mixture of “‘ oxide of manganese 
and such carbonaceous matter as bituminous coal,” reduced to 
“small pieces or powder,” to molten iron purified ~ Rives in 
Martien’s process. But then I also find that four months previ- 


ously—on May 3lst—Sir Henry Bessemer specified in hj 
the use of oxide of in the powered sates 
months previously—) h 15th—Sir Henry specified the use of 
carbonaceous matter, such as charcoal, anthracite, &c., in hig con. 
verter for the purpose of improving the iron or steel produced in 
it. This is the fact that Mr. Mushet carefully omits in all his dif. 
ferent explanations, vindications, or self-glorifications; and besides 
there is the inexorable fact that all Mr. Mushet’s patents up to 
February, 1859, were taken out for the Martien process, w ich 
Mr. Mushet himself now describes as “‘ utterly worthless,” In hig 
second patent Mr. Mushet proposed to use carbonaceous matter 
only, such as coal-dust—no manganese; and in his first two 
patents of September he mentioned iron only—no steel—as the 
result of their use. Sir Henry’s patents of March and May both 
mentioned steel. It was not till his third patent—September 22nd 
—that Mr. Mushet mentioned the use of manganese without coal 
for producing steel; while Sir Henry had mentioned the use of 
manganese separately oe eer steel in his patent of May 31st 

Is it any wonder that Mr. Mushet’s own friends would not pay 
£50 for his patent? Is it any wonder that a man who represents 
his patent for improving an “‘ utterly worthless process ” as a “ dis. 
covery even more valuable than that of the Bessemer rocess,” jg 
“indignant” at the primary facts being brought to fight? If I 
were to describe as a creator of the age of steel a man whose 
“invention” appears to consist in patenting for an ‘“ utterly 
worthless pum ” the use of the materials that another man had 
four months previously, specified the use of in his own invaluable 
process, I should feel that the evidence of facts and the dictates of 
truth would ahke convict me of a wilful perversion of language, 

The man I have done “‘ scant justice” to is Sir Henry Bessemer. 
for I omitted to give the date of his patent which had specified the 
use of manganese in the Bessemer converter before Mr. Mushet 
knew of the existence of the Bessemer process; but I shall take 
care that in the new edition of ‘* The Creators of the Age of Steel,” 
now in preparation, the exact facts as to his honourable priority 
will for the future eee beyond doubt by any sane man. 

Brixton, March 10th, W. T. Jeans, 


THE FASTEST TRAIN IN GREAT BRITAIN, 


Srr,—The Scotch express is a heavy train, and not the fastest on 
the Great Northern. At present the Manchester special expresses 
compare fairly with the Dutchman and Zulu. The up trains are 
allowed 147 minutes from passing Newark to reaching King’s 
Cross, i.e., excluding 5 minutes at Grantham, they run 120 miles 
in 142 minutes, as against 1184 miles in 143 minutes, the runni 
time from Paddington to Bristol. The Great Western stops twice, 
and the Great Northern only once. On the other hand, the latter 
almost invariably does its run under time. The fastest timed 
Great Northern train now is the 5 p.m. down on Sundays, which 
accomplishes the distance from Hitchin to Peterborough, 44} miles 
in 50 minutes = 53°lan hour. The 1.15 down express runs from 
Grantham to Doncaster, 51 miles, in 58 minutes = 52 an hour, 
All these speeds were surpassed by the Leeds expresses in 1880, 
Four trains a day did the 186} miles in 3} hours, and in July the 
dining car train was only allowed 77 minutes from Grantham 
to Wakefield, 70} miles, or 54} miles an hour, 

May I add that twenty years’ constant —— of express 
travelling has made me entirely incredulous of such speeds as 80 
miles an hour in daily practice. On falling gradients a rate of 70 
is not unfrequently attained, anything above is exceptional. The 
great merit of the Dutchman is the steadiness with which it main- 
tains an almost uniform rate of from 58 to 62 miles an hour over 
a large portion of its journey. G, 

March 10th. 

Srr,—In an article which appeared in your r a week ago on 
this subject, I see that no mention is made of the Cheshire Lines 
expresses. There are no less than fourteen of these daily, which 
run from Manchester to Warrington, 16 miles, in 18 minutes, 
which gives a speed of 534 miles per hour. When allowance is made 
for time lost in stopping and starting, they will come out even 
more decisively the fastest trains in Great Britain. 

In justice to the Great Northern it is only fair to say that the 
Scotch express is far from being their fastest train ; for instance, 
the Manchester ie expresses run from Grantham to London, 
105} miles, in 2 hours and 4 minutes, while the Scotch express 
takes 2 hours and 9 minutes to do the same distance. One of the 
fastest of the Great Northern expresses is that which leaves King’s 
Cross at 1.15 p.m. This train runs to Doncaster, 156 miles, in 
3 hours and 13 minutes, and after deducting the time occupied in 
starting, stopping, and standing, the speed comes out at nearly 
54 miles per hour, as against 50 of the Scotch express, and 56 of 
the Dutchman to Bath. 

As regards extreme speeds, I should think that the Great 
Northern trains, over some portions of their journeys, run at a 
higher rate than the Great Western, owing to the gradients being 
steeper, and it is probable that the Midland, Caledonian, and 


North British railways eclipse them both in this t. 
Blackheath, March 10th. 7. W. Bacon, 


THE EFFICIENCY OF FANS. 

Sir,—I was pleased to observe in your last week’s impression 
that Mr. Capell admitted his misrepresentations. I note also he 
calls his 3ft. fan a little fan of 18 gauge iron. I beg to say that I have 
made and sold over 6000 fans, not one of them being made in 
stouter iron than 18 gauge up to 4ft. in diameter, and I have seen 
one of my 3ft. fans give 28in. of water pressure. He tells you the 
fan I put up at Plaistow was of the Lloyd type. Ihave never made 
a Lloyd type fan in my life. 

He says the power to draw from the tube was surprising to all 
concerned, but I was not surprised, because I knew the power 
could be traced to another cause. He gives you the speed in feet 
_ minute with an acknowledged smashed instrument, and that 

e put the stop on as soon as broken; the instrument was not in 
the suction two seconds before it smashed. He puts forward 
another table for a square zinc pipe, knowing at the same time it 
was round, with lapped joints in 3ft. lengths and soldered from end 
toend, The speed of the 4ft. fan, he says, was 1460 revolutions 
a minute ; this is also incorrect, as it was only 1044. He should 

ve remained at the trial and learned the data of power taken. 
I have scores of 4ft. fans at work, and every fan user as well as 
fan maker will know that he is stating what is incorrect. I should 
at no time be surprised to see one of Mr. sates fans at work, as 
its operation would not be foreign to me, as I have already replaced 
his with my old patent fan of 1868 in London. In answer to his 
comparisons between fans, I am quite aware how he performs the 
operations he mentions, and I have made fans of certain types for 
the past sixteen years that would not a little surprise him, were 
he to see them, much more than he can surprise me, even to out- 
ward and inward blades; and after what Mr. Capell has thought 
fit to say about comparisons of fans, 1 would now confirm Mr. 
Hendy’s statement of my fan 4ft. discharging 35,000 cubic feet of 
air at 285 revolutions per minute. HENRY ALAND. 

46, Commercial-road, Lambeth, 8.E., 

March 


WORKS IN WOOD, 

Srr,—Will you kindly allow me to call the attention of your 
numerous readers to the Exhibition of Works in Wood, about to 
be held under the auspices of the Carpenters’ Company and the 
Joiners’ Company of the City of Leaaia, at the new hall lately 
erected by the former Company, at the corner of Throgmorton- 
avenue and London Wall. 

It is well known that these two companies had for many years 
the entire control, and, indeed, monopoly of the two crafts whose 
name they bear, and it is doubtless owing to this fact that British 
workmen, and especially Londoners, attained to their rare excel- 


lence in those branches of art. The days of restriction and search 
for bad workmanship ate past and gone; but there seems 10 
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irit of emulation, so rife in these days, should 
by produce similar results. These two companies 
oe therfore, determined to invite British workmen generally to 
pot te in the several branches of these crafts, and have offered a 
ce. of os details of = can be had by application to 
‘arpenters’ Company. ber of res} 
~ Rear etre belief that there will be a good collection of 
wtieles of interest, of which a large number will be made for the 
occasion. 
many more of your readers will still find time to 
hope the exhibition, and as it is to form 
ae pusetma of every kind of illustration of both carpentry and 
joinery. the committee will be much gratified by receiving merely 
‘or the ‘purpose of exhibition any models of drawings of existing 
+ ancient works in wood, which would be of interest in showing 
the kind of work done both in the olden and the modern times, 
The exhibition will be opened about the middle of May, and will 
continue open for about three weeks from eleven o’clock in the 
morning till five o'clock days in the 
ill nine o’ on 8 an 8. 
and till nine o'elook Pocock, 
venters’ Hall, London Wall, E.C., 
March 10th, 


FRICTION OF WATER IN LONG PIPES. 
$1n,—I wish to say a few things in answer to your correspondent 


«“@, A.C.” (1) Referring to his diagram in your last issue, I may 
that the power necessa: to discharge of water per 
minute through 44,880ft. of 12in. pipe would nearly the same 
whether it was forced from A to C to discharge at B, or direct from 
AtoB. Undoubtedly the best course is from A to B. In either 
case the head necessary to discharge the —. under these 
circumstances would, according to Molesworth’s Tables—which 
your correspondent used—be about 1346ft. I find that other 
tables give a higher head; but disregarding this, and taking 1346 
as the true head—as it will answer my present purpose—-we have 
this head of 1346ft. consumed in forcing this wor gd through 
44,880ft. of 12in. pipe. This is termed “loss of head due to fric- 
tion,” and is altogether irrespective of the height of 50ft. in the 
diagram. (2) It will be seen that the sending of this quantit 


of water along such 
a great length of 
p pipe gives rise 
* to a very large 
amount of friction. 
Your correspondent 
will not be surprised 
at this when he 
bers that the 
friction of liquids, 
very little 
for low yelocities, increases ery ny! with increase in 
velocity. In high speeds the increase being portion to the 
cube of the velocity, so that four times the means 4° times 
the amount of friction, In the case before us, er, it does 
not amount to quite so much as this. (3) It s from this 
that to do the work set before us in this case economically, we 
must reduce the friction by reducing the velocity. Taking it for 
nted that the quantity of water and length of pipe are fixed, 
Cw suppose that the 12in. pipes are replaced by 24in. pipes. 
Now note the result. Taking the same tables as before, we find 
that to dotere Sue ons per minute through 44,880ft. of 24in. 
ipe a head of about 70ft. is necessary. Add this to the original 
t., and we have & total of 120ft. head to do the whole amount 
of work. Hence the power required is that which will raise 3000 
—_ per minute to a height of 120ft. Your correspondent will 
loubtless see the reason of this great decrease in the power 
required. The velocity is reduced from 10°2ft. per second to 
about 2°45ft. per second. In other words, we have four times less 
velocity in the 24in, gs te in the 12in. pipes; and from what 
has been said it will be clearly seen that this means a tremendous 
duction in the t of friction. J.G, 
Bradford, March 10th. 


c--- 


BOLTLESS RAIL JOINTS. 


S1r,—I was glad to see the letter on “‘ Boltless Rail Joints” in your 
last week's issue, as I am much interested in the Vignoles perma- 
nent way. As the tendency now is to reduce first cost as much as 
possible, Iam of the opinion that the Vignoles way will, under 
certain circumstances, be more used than it has been. In fact, it 
is well known that in the last few several hundred miles of 
new line have been laid in England with this way. Abroad it is in 
general use ; the Northern and Eastern Railways of France and 
nearly all the German lines have adopted the Vignoles section. 
For heavy traffic and express running there certainly is nothi 
like the bull-headed rail, 80 Ib. to 85 Ib., laid down by our seated 
railway companies ; but I see no reason why a of the above 
heavy description, costing for laying and ballasting some £1900 per 
mile, should be inid for lines running through thinly populated 
agricultural districts, whose earnings will onl Se about he to £15 
iy mile per week, when a Vignoles way laid with rails, say, 

0 lb. to the yard, at a cost of t £1100, would be ample. in 
fact, very heavy traffic can be and is worked by 60-ton over 
way of this description. 

It is hardly necessary to enter into the peéebliar merits of the 
various systems, as that has been so often done. I simply advocate 
the Vignoles way for the p and reasons above stated. Its 
advantages may be summed up as follows:—Small first cost, 
elasticity of road when laid, and small amount of damage done if 
a truck accidentally gets off the road. This on a double-headed 
road means heavy repairs in chairs and often derailment of other 
trucks. It has this disadvantage, that owing to the lack of weight 
in the road it is rather apt under heavy traffic to knock out of line, 
especially on a single track; this makes it rather more difficult to 
keep inorder. It can, however, be maintained with the usual man 
per mile. On some of the heavily laid lines where there is not 
much traffic three men are kept to four miles, while on others I 

ve known as many as five men to 24 miles. You will, however, 
think that I am wandering from the subject, viz., rail joints, but I 
only wished to show that although the Vignoles road is not held 
in much favour in England, yet owing to its small first cost it is 
being more used, and therefore anything that would tend to improve 
it should receive consideration. "With regard to the Gibbon rail 
Joint I should like to ask the question that directors always ask 

» viz., “‘What will it cost?’ Secondly, what —e 
leaving out the question of bolts—has it over the ordinary fish- 
plate with a sleeper under the joint? There is a great advantage 
in not requiring bolts, for besides the continual labour in tightening 
uired, the cost of renewals is an item in maintenance amounting 
as I have found to nearly £1 per mile per annum. ‘The test of the 
Joint, however, will be under main line fast traffic, not in a siding, 
and I for one should like to see a piece laid down in England. 
March 10th. ‘Wm. Marriorr. 


CLIMBING TRICYCLES, 


Sir,—In reply to the various correspondents on this perm 4 


would say that having no interest in any particular mac 
certainly no intention to offend the National —. any 
one else, but solely to contend for right principles in ction. 
wy experience extends over fifteen years, so that I claim some 
‘owledge of cycling and also construction, and I judge a tricycle 
by the expenditure of power required to drive it; Bm its 8] in 
wing its superio: in ut rather the 
reverse. It is absurd to talk about  Ghotinitas friction” and 
complication” in the chain system, otherwise why is it that 75 


per cent. of the makers of tricycles adopt that mode of transmitting 
the power from the crank? e fact is there is practically very 
little friction in properly constructed chains, and certainly no 
complication. It is also useless to make any comparison with the 
bicycle, as the laws governing the two machines are widely different. 
Stability affects one but not the other, viz.: It matters little with 


the bicycle whether the rider is elevated 20ft. or 5ft., but in the | 4, 


tricycle it is a very material point as to the centre of gravity .with 
@ limited w gauge. Therefore the object of both and 
uae is to lower the centre of gravity and thus obtain greater 
stability. 

I should like to know if the dynamometer was applied to any 
other tricycle at the show, and with what result, because there is 
hho more weight or friction in the ‘‘Monarch” than in the 
“ National;” therefore with the same size wheel or cratk the 
result must be the same’ But I do not accept such a test; it 
should be carried out during the running of the machine over @ 
variable road at a stated speed. I should as soon think of testing 
‘a balloon in a coal mine as to test the capabilities of a tricycle up 
and down stairs. . 

_ There are many other important details wanting in the 
“ National,” such as perfect double driving, size of wheels, free 
Is, rate of pedaling, perpendicular position of the rider, &c. 

c., but I think I have shown enough to demonstrate that better 
results are obtained by the use of a chain or a stirrup, because the 
centre of gravity is lowered and a better position obtained to per- 
form the work required and the safety of the rider increased, For 
the information of those who wish to know, I may add that I 
prefer a modification of the ‘“‘ Merlin” system, and shall be glad 
to have it tested with any direct-acting tricycle either up hill or on 
a variable . H. ALDRIDGE. 

40, Oxford-street, Reading, March 10th. 


Srr,—Your correspondents in last week’s issue appear to over- 
look two important points. Granting the increase of power in a 
direct-acting tricycle, when, however, it comes to ascending long 
steep inclines, with possibly a bad road and an adverse wind, the 
work of propulsion is enormously increased, sufficiently so to 
severely tax the powers of an average good rider, even when 


weakness of construction of the vessel or the weight of cargo 
carried, and will save wear and engine power as 
March 8th. Loe CHIP. 


THE MERCHANT SHIPPING ACT. 
Sir,—The strong opposition raised to the new Merchant Shipping 
ct seems directed more particularly to the clauses relating to 
insurance; the question of the vessel’s constructive stability or sea- 


worthiness is not commented upon. Is it not possible to have 
some record of a vessel’s stability and condition of lading under 
i 
2D 
' 
| 
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which she sails? Could not underwriters and owners be induced 
to examine more closely into the question of a vessel's stability 
and dition of loading at variable draughts of water? By the 
construction of a metacentric curve, as applicable to all classes of 
vessels, it would be easy to sec and determine the relative value of 
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mounted upon a light bicyele. As a matter of fact, under such 
conditions, he dismounts and hes his machine before him. 

It is here, therefore, that @ well-made tricycle with faye 
gear, which can at will be speeded down, say, from 48in. to 30in. 
must have a decided superiority over a direct-acting one of equal- 
sized wheels. Given good roads and a fair wind, the in 
weight and friction of gearing become factors of minor importance. 
The second point overlooked is that a direct-acting tricycle must of 
necessity have its seat placed at a much less safe height, when the 
distance between wheels—which is common to both—is considered. 
The difference in the height of the seat between a geared and a 
direct-acting machine is roughly about 1ft., and the relative posi- 
tion of the seats will be seen 
by these two triangles. SEAT 

The addition of the stirrup SEAT, 
arrangement partially meets 
this Gaovtade but as a set 
off, it entails occasi 
bruises, by the shins coming 
in contact with the cranks; 

which in case 
a spill it may involve en lement. A. L. G 

EC, March 

Srr,—In confirmation of your able article in favour of the direct- 
action tricycle, as the inventor of the same, I should like to remind 
your readers that it is by no means unusual for the simplest idea 
to appear almost last, and as the result of the most complicated 
experiments. 

‘or fifteen years I have been carefully experimenting with 
tricycles and bicycles, &c., as the Patent-office can show; my inven- 
tions have anticipated and covered a very large field of improve- 
ments, but they were chiefly to increase power by adding various 
kinds of mechanism. Gears of many sorts and various speeds 
have, however, now been dropped, for by slow degrees I have 
learned that it is impossible to increase the power, which in the 
bicycle and tricycle is that of the legs only. The improvements, 
in ~ 4 opinion, _ only arise in the direction of economy in spend- 
ing the strength. 

ence I have come to direct action, which has enabled me to 

ublicly exhibit, at the Agricultural Hall, all this week, the 
ollowing challenge, which ought to answer your correspondent’s 
letter conclusively. The only response, so far, has come from two 
who have completely failed and two others who have withdrawn 
after accepting the challenge. 
[Copy of Challenge on Stand No. 10.} 

** Chall for every other tricycle in the Show.” 

** As o to prove the weakness and loss of power existing in 
tricycles with chains and cogs, I hereby challenge anyone to ascend 
these stairs on one of those machines, treading fairly, alternately, 
as daily performed here on my ‘‘ Old National Roadster at 4 and 
8 o'clock.” J. Lawson, Coventry.” 

**Norr.—A tricycle that can be ridden up and down a flight of 
far cfr tn any yet heard of. 5 

Cycle orks, WSON. 
March 11th. _— 
PROPELLER SHAFTING, 

Srr,—The proposal made in your number of the 7th inst., to 
support the intermediate part of steamship’s screw shafting lying 
between the crank and the stuffing ana | means of an independent 
girder, will, even if it was not practically too e ive and took 
up too much room to carry out, simply make the bending strain or 
angle more acute and sudden next both the base plate carrying the 
crank—practically rigid—at the one end of the shafting, and the 
same at the propeller ed—also practically rigid—instead of being 
distributed over the whole length. If the curve A B, under the 
true line E, in an exaggerated form, represents the drooping or 
flexure that the stern of a steam vessel is subject to, either per- 
manently or as the momentary yielding caused by passing waves, 


by 
the length of shafting on which the propeller is keyed, and which | 


shaft ne the shafting, turning within the proposed girder ; the 
same t. 


og’ shaft is forced out of truth equal to its describing a circle 


cause. Such a comeins placed about the middle of the length of 
shafting, or preferably nearer the crank, and having within itself 


in a limited range a properties of a universal joint, would take 
passing 


up and neutralise strains thrown on it either by the 
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the vessel’s stability under different conditions of lading. The 
accompanying figures show a metacentric scale or curve for each 
increasing and variable draught of water; and placing the 
centre of internal capacity, it is possible to see the value of the 
metacentre under any condition of stowage, and with any variable 
kind of cargo at different draughts of water. Tf a e of this 
description could, in the case of new vessels, be deposited at the 
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Board of Trade, it would be possible to examine and see the 
_— stability any one vessel may have under the condition of 

er sailing, and also would enable the rd or surveyor to 
determine the draught to which the vessel shouid be laden to 
ensure stability and power to resist overturning when rolling in a. 


sea Way. J. ANDREWS, N.A, 
Old Chariton, March 10th. 
|For continuation of Letters see page 210.) 
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may be considered as rigid within the stuffing box, would then st 
throw the whole strai ine 
Say the length of shafting that is subject to flexure to be 
ita 100ft., and that the stern of the vessel droops or alters 4in. for 
every passing Wave, then at every revolution the end of the pro- 
cannot go on for ever, the shaft gets tired of it, exo out and 
breaks. In your number of 18th February, 1882, I described a } 
coupling for quick disconnection to save steamers from falling into - 
the trough of the sea when disabled, and pointed out that such a 
coupling with a slight modification is suitable to prevent strains 
a 
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CURRIE AND TIMMIS’ ELECTRIC RAILWAY SIGNALS. 


THE GLOUCESTER WAGON WORKS COMPANY, GLOUCESTER, ENGINEERS. 
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Aw important system of electric 
railway signalling has been devised 
by Messrs. Stanley Currie and Mr. 
Illius A. Timmis, and carried out 
under them by the Gloucester 
Wagon Works Company, on whore 
extensive premises we recently 
witmessed the operation of a set of 
the signals. Primarily the value of 
the system is that it enables signals 
to be worked at any distance from a 
signal-box or station; but several 
other important collateral advan- 
tages are obtained, including great 
facility of ment of large 
signal plant, simplicity of the work- 
ing apparatus and the arrangement, 
and for interlocking and the im- 
munity from danger, secured by 
the fact that any disarrangement of 
any part of the apparatus or con- 
nections causes the signal to fly to 


In the apparatus employed the 
essential element is Mr. Currie’s 
long-pull magnet. The idea of using 
a magnet to operate semaphore arms 
is not, it is known, new; but no 
form of magnet hitherto brought 
out has had a sufficient range of 
powerful pull to permit the realisa- 
tion of the idea. Half an inch range 
is as much as has hitherto been 
available, and even with this the 
strength of the pull has decreased 
approximately as the square root 
of the increase of distance between 
the magnet and the armature, and 
vice versd, and consequently the 
velocity with which the armature 
of a powerful magnet came into 
contact with it was so great that 
the shock to it and any attach- 
ments made to it for effecting 
mechanical work were so great as 
to make it almost or wholly impos- 
sible to use the magnet for such 
purposes. Moreover, the rapid de- 
crease of magnetic attraction, as 
the armature leaves the magnet, 
necessitated the use of great 
electro-motive force, and a power- 
ful electro- magnet, in order to 


obtain any considerable pull even at half an inch, and this great | electro- 


power is nearly all wasted at 


FIC.le. 
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CENTRES 
TERMINALS 


” because the 


magnetic attraction in them is 
the final part of the pull, These | much more evenly distributed over a long range, and, at the 
disadvantages are, however, obviated in the “Currie long-pull | same time, a much stronger initial pull can be obtained at a 
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greater distance than in any other 
electro-magnet of the same weight 
and with the same current. It 
exercises a practical working pull of 
several inches, and by the use of 
various sizes and shapes of the 
movable parts of the armature and 
magnet, the pull can be graduated 
according to the requirements of 
any particular case, It is simple of 
construction, and the wire helix is 
thoroughly protected. A very small 
current is required, and a very small 
electro-motive force, and conse- 
quently there is no danger in hand- 
ling the wires when the magnet is 
at work. 

This magnet we illustrate in two 
forms by Figs. 1 to 6. From these 
it will be seen that the single 
magnet, Figs. 4, 5, and 6, consists of 
a central soft iron tube, the lower 
end of which is attached to a soft 
iron plate, which at its periphery 
supports a larger soft iron tube, the 
annular space between the two being 
filled with wire of various sizes, 
ype 048. A brass plate covers 

e upper of the magnet so 
made. _ Sogdian consists of a 
central core, the lower part of which 
is covered by a brass tube. At the 
top of the brass tube the core is 
made conical for a short distance, 
and above this it supports a soft 
iron disc, with a flanged periphery, 
of the section shown at Fig. 4. 
The outer part of this flange is ad- 
justable as to the amount by which 
it projects downwards from the 
disc, and it is, moreover, in some 
cases made with a serrated or wave- 
formed edge, as shown near Figs. 4 
and 6, the object and the result of 
this being that the pull by the 
magnet is not suddenly increased as 
the disc nears the magnet head. It 
will be seen that the magnet and the 


short core act as a solenoid, until the core has entered a consider- 
able distance into the tube. This gives the first part of the pull ; 
and as the strength of the pull on the core is decreasing, owing 
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to the core havi 
effect, the dise hi f 
pull on it consequently increasing. Hence the approximately 
equal pull through a considerable range. The sudden contact 
by a violently strong pull, which is common to ordinary 
magnets when the armature reaches the magnet, is avoided 
by the form of the disc periphery. Owing to the use 
of the encircling flange to the armature, a good deal of the 


effective pull just at contact is prevented by the loss of | 


vertical effect consequent upon the diversion of the attraction or 
of lines of force—or of ampérian currents—into a direction 


radial to the magnetic centre or normal to its cylindric surface, | Wagon Company's Works, Three point levers of the usual kind 


which results from the capping of the magnet pole by the arma- 
ture flange. Figs. 1 to 3 show the magnet as arranged in pairs, 
to obtain a double length of pull, as required, for working 
signals, when the semaphore is required to stand at the three 
positions of line clear, caution, and danger. When the armature 
of the upper of the pair of magnets has reached-its lowest point, 
the armature of the lower magnet has reached a position in 
which it has just begun to act, the spindle connecting the two 
being free to slide within the core of the upper armature. This 
is sufficiently obvious from the engraving to make further 
explanation unnecessary. The curves given at Fig. 7 show the 


variation of the pull of the magnet as the armature descends. | 


This is reproduced from a diagram, and gives the pull in 
inches and kilogrammes. A good 


reached the position of greatest solenoid | whole of this 
itself is nearing the magnet head, and the | further explanation. 


deal more might be said | 
respecting this magnet, and its many possible applications; but | 


ment is so simple as to require no 
Figs. 9 and 10 show the application 
|of the modified form of the magnet, made, as already 
stated, with a view to holding the semaphore in either of the 
three positions, “line clear” ' , “caution” \, and “ danger” —. 
This has been arranged with special reference to the require- 
ments so often pointed out by Colonel Yolland, Major Marindin, 
-~ other officers of the Railway Department of the Board of 


e. 
| At Fig. 11 is a sketch of the arrangement of the signals and 
| switches and point levers in the signal box in the Gloucester 


| are shown, and ten signal levers by the new system, with the 
| accompanying electrical instruments. In order to describe the 
arrangement of the wires, contacts, and commutators employed 
in this signal-box, with the various connections, we must refer 
to the details shown at Fig. 12 and 18, and the diagram plan 
Fig. 14, which shows the coupling up of levers, resistances, and 
secondary batteries by which the current is supplied. 

At Figs. 15 and 16 we show the arrangement by which the 
system is applied to existing signals, so that they may be 
worked by old or new system independently. 

In describing the action of the various parts we may at first 
refer to the signal levers or handles as we must call them, as 
they are so small. In Fig. 11, which is from a photograph 


taken from within the signal-box at Gloucester, the switch 
levers, numbered 1 to 6, are coupled up, the remaining four were 


AND TYMMIS ELECTRIC RAILWAY SIGNALS. 


PULLROD FROM 
SIGNAL BOX 


not only act as resistances, but they show the signalman when 
the current is passing and all is working properly. When the 
armature of the magnet is pulled “home” and the signal is 
“ free ”—i.e., “line clear ”—a contact switches ona small return 
resistance wire—between the magnet and the rail conveying the 
return current—which works a smal] magnet and tell-tale signal 
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the electro- ic phase of the matter will occur to most | not. Levers 1, 2, and 6 are forward, and the ding lamps | or “ repeater” in the signal-box, and thus tells the signalman 


magnetic 
electricians, while roll wre will be satisfied to let these gentle- 
men amuse themselves with the physical side, so long as they 
know that they are provided with the practical fact that such a 
ved now obtainable. We may therefore pass on to its 
ap) n. 

Tn our engraving, Figs. 8, 9,10, will be seen the magnet as 
applied to a signal, with the semaphore balanced at mid-length, 
4s on the Great Northern Railway. From these it will be seen 
that a box containing the magnet is at the side of the post oppo- 
site to that carrying the arm and spectacle. The spectacle forms 
the balance weight, or rather weight by which the semaphore is 
held at “danger,” when the electric circuit is broken and the 
magnet not acting; the rod between le and semaphore is 
jointed to spectacle, so that when the spectacle is down, showing 
danger, its pivot or spindle, and the rod joint upon it, are in line 
with the rod, and consequently the semaphore is locked in that 
position against any forces other than the pull of the et 
upon its quadrant at the other end of the spectacle plate, 


are incandescent. ‘In Figs. 12 and 18 these small switch levers are 
shown to a larger scale, and the Swan lamps used as resistances 
are shown attached near the lever instead of in the position 
shown in Fig. 11. From these engravings it will be seen that 
when the lever Y is in the position Z the contact piece C is not 
touching L, so that the current now going to the signal magnet 
must pass through the lamp into L. Only a very small current 
is thus passing, this being the position of the lever when the 
armature is upon the magnet. When the lever is in the position 
X, see Figs. 12 and 13, the semaphore stands at danger. When 
the lever is pulled over to the position Z}, the contact piece C 
being in contact with L, the full current passes to the signal 
magnet. This is required to start the magnet and pull the 
semaphore down. This is done momentarily and the lever will 
not remain in this position unless purposely held, because the 
spring S ing against the quadrant R causes the lever to 

also come into 
The Swan lamps 


take the Z. The and 
play when the handle is pushed beyond 


the position of the semaphore. The small resistance wire which 
takes up the return current, instead of allowing it to go directly 
through the rail, reduces the amount of current passing through 
the magnet from 5 ampéres to ‘125 ampéres, and thus economises 
the electric current. A reference to Fig. 7 shows that *125 am- 
peres is more than sufficient under all possibilities to keep the 
signal arm down—i.c., “line clear.” Where only one signal is 
worked, a single switch is used; where two or more Is are 
worked from the same box, multiple or commutator switches 
are used, making it impossible to “free” more than the ight 
signals at one time. 7 

We may.now refer to Fig. 14, and it will be seen from this 
that all the signals and points which are not actually required 
to be in operation are locked, and cannot be worked at the same 
time as any others. ‘ 

As an example of the method of working, let it be supposed 
that an up main line train is required to be sent on to the 
branch, It willbe necessary to work the points7, Fig. 14, thelocking 
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bar 6, the signals 1, 3, and 5. The normal position of points 
being as shown on drawing, it is necessary to pull the locking 
bar and point lever forward, making connection between P P (6), 
and P P (7). The points:are then set right for the branch line. 
Then tracing the connection onward we come to S 8 (8), down 
branch point lever, which must be back or in its normal position. 
Then from S (8) we come to E (3). By putting switch (3) forward 


Bill the Corporations of Liverpool and Birkenhead, Sir Humphrey 
de Trafford, the Mersey Dock and Harbour Board, the Mersey 
and Irwell Navigation Commissioners, the London and North- 

yestern Railway Company, the Shropshire Union Railway 
Company, and Mrs. Adelaide Watt, all of whom with the excep- 
tion of the last named opposed the Bill of 1883. Several 
petitioners against the Bill have reserved their right to appear. 


SHIPBUILDING IN 1883. 


THE following figures, showing the enormous increase 
comage of shipping built last year, are from the ween 
lagazine :— 


Iron and Steel Steamers Built in the United Kingdom and 
Registered as New British Ships, 


the connection is made between EH L (3). On the switch | Mr. Pember, Q.C., in the course of an opening ges lasting Ports No. in Gross No. in Gross 
touching L (3), current runs through B B (2) to signal 3, which | over four hours, referred to the circumstances under which the where built. 1883, — 1882. tonnage 
is lowered. Also the current runs from H (3) to E (1), and on | promoters came to Parliament, and then proceeded to explain Cipfeopats .....:10 ..- a8) .. Bie. phy 
the switch (1) being put forward, E H L (1) are connected, and | to their lordships the details of the present scheme. Tyne ports... 128. 198,002. WT. 169; 035 
signal 1 lowered. Similarly the current runs through P P (6), The Committee met for the first time on Tuesday morning, an eer “wees = + 4 3 pd 138,730 
P P (7), 8 8 (8), EH L (5), B B (4), B B(10), to signal 5. and have sat from day to day since then, At the first meeting | Middlesbrough” 1.15) al'sa6 re 
For instance, in the example of working just given we | there was a remarkable and a crowded gathering of counsel, | Stockton .. .. .. 17 .. 36,042. 18 "008 
send an up main line train on to the branch. There- | agents, and other specially interested persons, and of spectators, — Se a A 11,268 
fore the down home main signal 10 should not be lowered. | and on each successive sitting the Committee room has been | [don 1 “200 4 7“ 
By reference to the di it will be seen that if the signal | more than well filled. Mr. Pember, Q.C., now the acknowledged | Southampton 10 19,321 2 2518 
10 were lowered, i.c., the switch (10) put forward to make | leader of the Parliamentary Bar, again appeared as principal | Live . 2 8,084 8 15,666 
connection E HL (10) then BB (10) would not be con- | counsel on behalf of the Bill, supported by four other counsel, Cumienieend paste 4 4 —— Ms 34,300 
nected, and therefore signal 5, up branch departure, could not | and the twenty or so learned gentlemen appearing for the | Belfast. ..... .. 18 7,111 nl 20's 
be lowered. Similarly the other signals are all interlocked, so | various opponents were pretty much the same as they were last | Aberdeen .. 12 10,993 6 7,208 
as to secure absolute safety. It may be here mentioned that | session, Mr. Pope, Q.C., Mr. Aspinall, Q.C., Mr. Bidder, Q.C., | Dundee - Wo : 12,203 
the points and locking bar 6,7, 8, may be worked either by | and Mr. Littler, Q.C., being again conspicuous. Kirkaldy 3 4906 2 hod 
electrical power or by the ordinary levers in the usual manner, It will be remembered, probably, that the scheme which | Leith .: <: 14 6,786 lo 13}694 
the levers in the latter case being furnished with the contact | was unsuccessfully submitted to Parliament last year was | Other ports 46 17,360 22 5,867 
pieces similar to the electrical switch levers. incomplete in regard to one most important particular. “eos 012,837 “blz Bp oeesgein 
Some reference may now be made to the cost of the current | As originally lodged the scheme included proposals not inal ae gone sid icin 
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employed, which is furnished by secondary batteries, which for | 
several reasons the Messrs. Currie and Timmis consider better | 


only for constructing a navigable canal between Runcorn on 
the Mersey and Manchester, but for making a channel in the 


than primary batteries. There is, as already explained, a con- | estuary of the Mersey; but in the preliminary proceedings before 
tinuous current of electricity running while the signal arms are | the Examiners the last-named portion of the scheme was struck 


down, “line clear,” so that the normal condition of every signal 
is at “ danger.” 
by its magnet; and, though at the moment of maximum | 
5 ampéres is sufficient,a maximum current is provided of 10 | 
ampéres. When the armature of the magnet is home, i.c., the | 
signal arm is down “line clear,” and the resistance is switched | 
in automatically, the current is reduced to the “ retainiag” pull 

which is taken at ‘2 ampéres. The time that each signal arm 

may be down “line clear” is calculated at twelve hours out of | 


out on technical grounds, and the measure subsequently inquired 


Every signal arm is pulled down “line clear” | into by Committees of the two Houses was to that extent im- 


perfect. If the scheme so modified had been sanctioned it 
would have been necessary for the promoters to come to Parlia- 
ment again for a separate Bill for dealing with the estuary, but 
the Bill being rejected by the Lords’ Committee, an opportunity 
was offered for the presentation of a complete scheme this year, 
and this could be the better done because the House of Commons 
Committee had advised the projectors to invite the authorisation 


each twenty-four. The times that each signal arm may be | of Parliament to the proposed operations in the estuary of the 


lowered in each twenty-four hours is calculated at 150. On | 
these data we have the following as estimated cost of current :— | 
150 lowerings of 2 seconds each = 300 
seconds x 10 amptres = 50 ampére 
Retaining pull, 12 hours x ‘2ampéres ,, 
Amp. hr., per signal, per 24 hours =3'2 ,, ” 
C. as above = 3°2. 
R. resistance = 5 ohms. 
E. = C.R. = 10 (max. current) x 5 = 50. 
CE. S2x 
746 Watts 746 2. 
This electrical expenditure per signal arm per 24 hours = 
‘2 H.P. = 12d. This cost is based on the assumption that 
E. = 50, whereas the current used is only one-third of the 
maximum provided, which is double the maximum used, and the 
inventors thus estimate that the real cost of signal arm per 
twenty-four hours is not much more than }d. 


THE MANCHESTER SHIP CANAL. 


THE Manchester Ship Canal Bill on Tuesday came before a com- 
mittee, consisting of the Duke of Richmond and Gordon, Lord 
Barrington, Lord Lovat, Lord Norton, and Lord Dunraven. 
The Bill, as originally presented to Parliament last session, pro- 
posed to sanction the provision of an efficient waterway to 
Manchester, by means of dredging the estuary of the river 
Mersey as far as Runcorn, from which place a canal was to be 
constructed to Manchester. The Examiner found, however, 
that inasmuch as the promoters had failed to deposit plans and 
sections of the estuary low water channel works, they had failed 
to comply with the requirements of the Standing Orders; and 
this decision was so far sustained by the Standing Orders Com- 
mittees of Lords and Commons, that they only allowed the Bill 
to proceed on condition that all powers relating to this portion 
of the scheme should be struck out of the Bill. As amended, 
therefore, the project went before a Select Committee of the 
House of Commons, and after a more or less patient hearing, 
extending over a period of more than six weeks, the Bill received 
the sanction of the Lower House. In due course it reached the 
committee stage of the House of Lords, and after another search- 
ing inquiry, was rejected. The promoters, not disheartened, 
thereupon set to work to remedy the defects in their Bill, 
and the scheme now submitted to Parliament is the 
result of their labours. The principal opposition to the 


scheme is necessarily almost identical with last year, and we 
accordingly find as the eight petitioners appearing against the 


Mersey as a part of the canal scheme, rather than rely upon the 
powers of the Mersey Commissioners in this respect under their 


| Act of 1842. Defeated last session, the promoters accordingly 


re-inserted this part of their scheme in such a form as to avoid 
all difficulties as to technicalities, and as Mr. Pember pointed 
out in his opening, they have now presented a complete scheme 


by which they will stand or fall. 


The first day’s sitting was entirely occupied by Mr. Pember's 


| opening statement; half of the second day was devoted to an 


examination by that learned gentleman of the various petitions 
against the Bill, and then came the evidence of witnesses on 
behalf of the scheme. Mr. Pember’s statement was necessarily 
very much the same as that last session, inasmuch as the 
circumstances were almost identical, and the new portion, or 
rather the reinstated portion of the scheme, did not require 
more than a brief explanation. After recalling the circumstances 
of last year in both Houses of Parliament, he explained that the 
deep water channel proposed to be madein the upper Mersey would 
be 300ft. wide at Runcorn, where it would begin and really join the 
canal proper,and it would widen gradually to 1000ft. at Garston at 
the other end. The depth would be 12ft. at low-water spring tides, 
20ft. at low-water neap tides, and 40ft. at high-water spring tides, 
Under Runcorn railway bridge there would be a headway of 
75ft. at high water of spring tides, and a proportionately greater 
headway at other states of the tide. It was proposed to regulate 
the channel by training walls, constructed with the material 
gained in excavating for the canal; and the real object in regard 
to this part of the scheme was to rectify the sinuosities of the 
channel already existing. The length of the canal itself, from 
Runcorn to Manchester, would be 21} miles, with four sets of 
locks. The total fall from Manchester to the river would be 
only 50ft., or about 2$ft. to the mile; the minimum width at 
the bottom would be 120ft., but at each end the bottom width 
would be much greater, so that two large veasels would be able 
to pass each other, and still leave a roomy highway. Mr. 
Pember pointed out that the width would be greater than that 
of the Suez Canal or the Amsterdam Canal; and for the rest of 
his speech enlarged upon the immense advantages which the 
construction of this canal would confer, not only on the 2om- 
mercial interests of Lancashire, but on the trade of the United 
Kingdom. The inquiry is likely to last over many days. 


Sin W. Sremens.—A perfect likeress of the late Sir W. Siemens 
has been published by the Universal Printing Company, High 
Holborn. It is an admirably executed steel engravi rather 
larger than the cabinet size, and the likeness is more real, or con- 
veys more perfectly the character of the face of the man, than 
any photograph, 


nage of 10,583, were steel. Of the total for 1882, twelve, with an 
aggregate tonnage of 10,156, were steel. 


SovurH KEnsINGTON during the week ending 
March 8th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,456; mercantile marine, Indian 
section, and ee collections, 2792. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m., Museum, 1421; 
mercantile marine, Indian section, and other collections, 125, 
Total, 15,794. Average of corresponding week in former years, 
15,343. Total from the opening of the Museum, 20,826,541. 


STEEL AT THE ROYAL ARTILLERY INSTITUTION, WOOLWICH.—On 
Thursday, March 6th, Captain G. Mackinlay, R.A., Instructor in 
Artillery at the Royal Military Academy, read a paper at the 
Royal Artillery Institution, on the present condition of the manu- 
facture of steel. General Smyth, the commandant at Woolwich, 
was in the chair. The lecturer first drew attention to certain sta- 
tistics of the question. He showed by diagrams the relative quan- 
tities of steel and iron made in the principal countries in the 
world. He pointed out that England especially exceeds all other 
countries in the manufacture of wrought iron, but in steel, if 
Germany be excluded, it appears that England does as much as all 
other continental Powers put together. America has taken con- 
siderable strides in steel making, but still takes large quantities 
from England. Belgium and Spain stand in a complimentary 
position as it were ; Belgium makes steel from imported ores, her 
own being exhausted, and Spain making ‘no steel, but largely ex- 
porting ores. France comes next to Germany in steel making. 
After dealing with crucible, open hearth, and Bessemer steel, and 
the standards and tests employed for steel, especially by Sir 
Joseph Whitworth, the lecturer dwelt on the application of these 
to military purposes, and some others, especially noticing guns— 
now wholly made of steel—small arm rifle barrels, gun carriages, 
axletrees, bayonets and swords, armour-piercing shells, common 
and shrapnel shells, torpedo tubes, armour plates, rails, girders, 
and propeller shafts, &c. The lecture was ably and clearly given, 
the lecturer’s main difficulty being the vastness of the subject. 
He had repeatedly to dismiss sections with a much briefer notice 
than he intended, as he kept the object in view of encouraging 
discussion, which experience shows can seldom be brought on to 
any p after a lecture exceeding an hour in length. A dis- 
cussion followed, in which the chairman, who only ceased to be a 
member of the Ordnanee Committee on his appointment as com- 
mandant, took a leading part. The general tendency of the dis- 
cussion led in the direction we might expect, ending in the conclu- 
sion that England has need to watch closely what is done in steel 
on the Continent, especially in the matter of projectiles and 
armour. It wasnoticed that an American Commission has reported 
that in war material, steel on the Continent is ahead of steel in 
England. Some sense of relief was evident at learning that the 
splendid Whitworth projectile exhibited, which had been through 
hin. of iron, did not represent a supply of similar shells to a 
foreign Power. The following specimens were lent to the lecturer 
on the occasion :—From the Gun Factories, Laboratory, and Car- 

iage Department, test pieces, gun hoop, torpedo tube, shrapnel 
shell, jo axletree ; from Enfield, barrels and bayonets ; from Sir 
J. Whitworth’s, the 9im. shell noticed above, and a series of test 
specimens ; from Hadfield’s, specimens of steel bricks, &c., con- 

without fracture; from Gilchrist, phosphorus pig and steel 
articles made on his process; from Middles steel rails ; 
Scotland Steel Company, steel plates and bars for shipbuilding; 
Cammell’s armour, Landore mild steel twisted in knots; Atlas 
Company (Brown’s) photograph of armour manufacture ; South 
Kensington Museum, diagrams of processes of manufacture and 
broken steel roll from mint ; Delmard lent projectiles made poy 


ne heads drawn in, and shells stamped from discs 


| 
| 
| 
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RAILWAY MATTERS. 

THE Whitechapel Extension of the East London Railway has 
been opened for public traffic. 

TuE Daily News hears that the Railway Commission Bill is now 
lrafted, and that it is ssible that it may be introduced into the 
House of Commons before Easter. ; 

JacoB KOBYLANSKI, & fitter on the Great Western Railway, has 

‘on accidentally killed at St. Clear’s station in a remarkable way. 
—_ as repairing & truck, which was supported on jacks, which 
joed “an or rather launched the truck, and Kobylanski was struck 
rhe s noulder by a buffer and crushed into the bank, death being 
= tantaneous. He was an elderly Russian Pole, and had been 
on loyed by the company thirty-two years at Carmarthen, since 
Sinexile from his country, where he owned property. 

Tue report of the Registvar of the London Coal Market states 
that the total imports by rail and canal in February amounted to 
547,720 tons, against 524,438 tons in 1882. The tonnage carried by 
the various companies were :—London and North-Western, 126,300; 

Great Northern, 80,929; Great Western, 86,799; Midland, 
180,648; Great Eastern, 65,094; South-Western, 5314; South- 
Eastern, 1950; and Grand Junction Canal, 685 tons. In the two 
months of the current year the total was 1,118,258 tons, against 
1,083,302 tons, or an increase of 34,956 tons in the present year. 

"THE report just issued of the Board of Trade on the South- 
Fastern Railway—Various Powers—Bill observes that, in spite of 
the adverse decision of Parliament last session on the subject of the 
Channel Tunnel, the South-Eastern Railway have again brought in 
a Bill authorising the construction of the tunnel. As soon as this 
Bill is put down for second reading the Board of Trade will oppose 
the project, and will recommend that the time for the compulsory 
purchase of lands authorised in 1881 to be acquired for experi- 
mental borings and other works shall not be extended until Parlia- 
ment has definitely sanctioned the construction of the tunnel. 

TuE number of railway carriages now being provided with im- 
roved means of lighting is larger than generally thought. The 
>intsch’s Patent Lighting has fitted on the Midland 

Railway 11 carriages and has 84 in hand; for the Great Western 
they have fitted 30 carriages; for the South-Eastern 154 are fitted ; 
for the Metropolitan, 257 fitted and 60 in hand; for the District, 
296 fitted and 54 in hand; for the London and South-Western, 292 
fitted and 61 in hand; for the Great Eastern, 560 fitted and 32 in 
hand; for the Caledonian, 102 fitted and 40 in hand; for the 
Glasgow and South-Western, 100 fitted and 100 n hand; for the 
North British, 2 fitted and 24 in hand; making a total of 1804 
carziages fitted and 456 in hand. But of course a total of 2260 is 
sma!l compared with the total number in use. It is, however, 
indicative of the spread of a much-needed improvement. 


AmonG the further indications to hand—writes our Birmingham 
correspondent — of the necessity for the South Staffordshire 
Freighters’ Protection Association may be cited instances of 
anomalies to which attention has just been drawn by Mr. Thomas 
Barker, of the Chillington Iron Company, Limited, Wolverhampton. 
Complaining of the matter to the local newspapers, Mr. Barker 
yoints out how custom of the Liverpool and London galvanising 
rom for black sheets is being transferred from South Stafford- 
shire to South Wales. From South Staffordshire to London—120 
miles—the freightage rate is 15s. per ton; and to Liverpool—90 
miles— 10s. a ton. But from South Wales, although the distance 
is greater, the rates are much lower. To London—160 miles—-the 
rate is 12s. 6d. a ton; and to Liverpool—150 miles—it is 10s. 
These figures may well seem to be proof that the railway boards 
are developing the industries of every country and district—Ger- 
many, Belgium, or South Wales—whilst, with their iron hand, 
they are holding South Staffordshire back from its legitimate 
markets. As Mr. Barker correctly enough remarks, the trade from 
South Staffordshire has been the backbone of the London and 
North-Western Company, its shareholders with 
magnificent dividends for years past; but the traffic returns show 
that the trade is being driven out of the district, and possibly, when 
the carriers discover the mistake, it will be too late. 


Mr. J. Focerty, the concessionnaire of the Vienna City Railroads, 
writing with reference to a recent statement of the Times Vienna 
correspondent, observes :—‘* When the ion was applied for 
in the yeas 1882, the railway committee of the corporation suggested 
that a portion of the proposed system on the Franz Josef Quay 
should be constructed as a ‘ double railway’ with four lines of rails, 
on account of the great traffic to be expected on that section, 
connecting several of the existing main lines of the country with 
the proposed Central Station near the Bourse, and this suggestion 
was adopted by the Government, although objected to by the 
promoters on the ground of extra expense. Now that the working 
plans of this section of the railway, with four lines of rail, along 
the bank of the Danube Canal have been approved by the authorities, 
and the official order to commence the works is about to be issued, 
the Vienna Corporation suddenly r idered the question, and 
withdrew their previous suggestion by asking that only two lines 
of rails, as originally proposed by me, shall be constructed. The 
decision rests with the Government, who merely receive the 
opinions or suggestions of the municipal authorities, and, as 
communicated recently to me, it is ‘ that for the present two lines 
will suffice if so laid that the additional width of structure for a 
double railway with four lines of rails can be added at a future 
date when requisite for the traffic,’ which, is certainly expected, 
will require the extra accommodation at this point at no distant 
date. Had the Vienna Corporation decided at an early date to 
agree to the inevitable, or understood as clearly as the railway 
officials of the Government did from the outset that no ‘ under- 
ground ’ or ‘tunnel’ system of railway was practicable in Vienna, 
the works of the proposed elevated railway would in all probability 
be now in active progress, As it is, from want of knowledge, or 
from the obstinacy peculiar to corporations, they have merely 
hindered for a period of two years the execution of a great public 
work of admitted necessity.” 


A coop deal of difference of opinion is being expressed upon the 
merits of the proposed Parks Underground Railway, which seems 
to be promoted under very influential support. A great deal is 
made by the promoters of the necessity for cheap communication 
between the outskirts and centre of London for working men, 
and the Saturday Review waxes eloquent on the discovery that the 
Parks Railway Company does not really wish to construct the 
railway for philanthropic purposes any more than other companies 
have done. The impression seems to be gaining ground that the 
proposed railway will in some way injure the parks, and 
that the route to be taken and the sites for the termini 
are not such as will best meet the requirements of the 
class whose needs are supposed to be most considered. The 
Times points out that it is a manifest defect in the proposed 
line that it will have no junction with the District Rai way, 
and Mr. St. G. Mivart, writing to the same journal, adds that 
it has the further defect of not carrying the mass of the 
o> where they want to go. ‘‘They do not want to go from 
’addington to Albert-gate, but to Charing-cross, as is shown by 
the crowded state of the omnibuses which descend the Edgware- 
road to the latter place. Neither is either Praed-street or Edg- 
ware-road the best northern starting point. Several western lines 
converge there, but others come in at the next station—Baker- 
street. Obviously, then, public convenience would be best served 
by a line direct from Baker-street to Charing-cross, with a junc- 
tion at either end, Such a line, Iam told, might be constructed 
at no excessive cost, descending Northumberland-street and 
tunnelling under Cavendish-square, with an Oxford-circus station 
in Argyll-street. Thence it might pass under small streets to 
Golden-square, Windmill-street, and Oxenden-street, and so reach 
its southern junction. Thus the public would be most efficiently 
served without risk to the parks, which, as becoming more and 
more the centre of London, will become more and more difficult to 
preserve, even with the greatest care.” 


NOTES AND MEMORANDA. 


Or the 1,329,604 tons of new shipping constructed in 1883, 
1,116,555 tons were built to Lloyds’ survey in steel, iron, and wood 
respectively, as follows, viz.:—Steel, 109 vessels, 166,428 gross 
tonnage; iron, 644 vessels, 933,774 gross tonnage; wood, 95 vessels, 
16,353 gross tonnage. 

Durinc the week ending January 26th, 1884, in thirty-one 
cities of the United States, having an aggregate population of 
7,301,300, there died 2946 persons, which is equivalent to an annual 
death rate of 21°0 per 1000, a slight increase on that of the preced- 
ing week, 

THE gross tonnage of new shipping constructed to Lloyds’ survey 
in iron and steel respectively, during each of the last four years, 
was—1880: Iron, 362 vessels, 447,389 tonnage; steel, 26 vessels, 
36,943 tonnage. 1881: Iron, 461 vessels, 659,153 tonnage; steel, 
37 vessels, 71,533 tonnage. 1882: Iron, 529 vessels, 785,592 ton- 
nage; steel, 73 vessels, 127,027 tonnage. 1883: Iron, 644 vessels, 
933,774 tonnage; steel, 109 vessels, 166,428 tonnage. 


THE total gross tonnage of new shipping launched in the United 
Kingdom during 1883 was 1,329,604 tons, against 1,240,824 tons in 
1882, the increase for 1883 being thus 88,780 tons. The aggregate 
tonnage launched in each of the last four years has been given by 
Mr. Jeans in the “‘ British Iron Trade Association Report ” as follows : 
—1880, 796,221 gross tonnage; 1881, 1,013,208 gross tonnage ; 
1882, 1,240,824 gross tonnage ; 1883, 1,329,604 gross tonnage. 


THE extensive filtration works of the Tegel water supply at 
Berlin, which were begun less than two years ago, are finished, and 
will be put into operation at once. Ten covered filter-beds, with a 
total area of 22,000 square metres, have been constructed at a cost 
of 1,900,000 marks. At a rate of 0°12 metre per hour, it will be 
— to filter 45,000 cubic metres of water every twenty-four 
a 70 per cent. of the total area being in operation at any one 

ime. 

For the week ending February 16th, 1884, in thirty-one cities of 
the United States, having an aggregate population of 7,325,800, 
there died 2923 persons, which is equivalent to an annual death- 
rate of 20°7 per 1000, a slight increase over that of the preceding 
week, For the North Atlantic cities the rate was 18°9; for the 
Eastern cities, 23°1; for the Lake cities, 14°6; for the River cities, 
18°2; and in the Southern cities—for the whites, 19°2; and for the 
coloured, 39°0 per 1000. Of all the deaths 37 per cent. were under 
five years of age, the proportion of this class in the Lake cities being 
43°3 per cent., and rising to 50 per cent. in Detroit. 


THE Director of Public Gardens in Jamaica reports the existence 
in St. Helena of large quantities of black oxide of manganese, or pyrosu- 
lite, samples of which have been analysed by Professor Roscoe, with 
the result that one sample of St. Helens manganese, soft, found 
in clay beds, yielded 35°41 per cent. of manganese di-oxide; while 
a second sample, hard, found in clinker, yielded as much as 63°19 
per cent. of manganese di-oxide. This recalls the fact that large 
quantities of this material exist in Jamaica, samples of which, 
analysed ' Dr. Lewis Hoffmann for the Geological Survey of 
Jamaica, show 88°89, or practically 90 per cent. of manganese 
di-oxide. 

AN interesting experiment with the phonograph is to be made by 
Dr. Zintgraff, who, in company with Dr. Chavanne, is about to 
visit the Congo and the interior of Africa. ‘‘He takes with him,” 
says the Daily News, ‘‘a phonograph wherein to fix the speech 
and melodies of hitherto unknown tribes, which, thus received by 
the instrument, will be forwarded to scientific men in Germany. 
The apparatus—which will be used for such a purpose for the first 
time—has been made by Mr. Fuhrmann, of Berlin, and exactly 
corresponds with one he has in that city, so that the plates used 
in Africa can be sent to Berlin to be unrolled by that machine, and 
caused to re-emit the sounds received.” 


Mr. W. PaRKER’s formula for the working pressure of corrugated 
furnaces, 1}in. deep, is p = an where T is the thick- 


ness of the plate in sixteenths of an inch, and D the greatest 
diameter of the furnace in inches. If this rule is adopted, new 
furnaces of 5%, yy, 7s, and y%in. in thickness will possess margins 
of safety of 5, 5°17, 5°45, and 5°62 respectively, while the same 
furnaces, when their thickness is calenel by corrosion by jin., will 
in each case possess a margin of strength of 3°9. The introduction 
of the term (T — 2) in the numerator practically provides for the 
fact that an equal amount of corrosion weakens a structure 
composed of thick plates to a less extent than it does one made of 
thin plates. 


THE deaths registered in twenty-eight great towns of England 
and Wales for the week ending March 8th corresponded to an 
annual rate of 22°5 per 1000 of their aggregate population, which 
is estimated at 8,762,354 persons in the middle of this year. The 
six healthiest places were Birkenhead, Derby, Brighton, Bristol, 
Wolverhampton, and Cardiff. In London 2754 births and 1639 
deaths were registered. London was during that week growing at 
the rate of 16°4 births per hour, and decreasing by 9°73 deaths; but 
immigration is also increasing the growth. Allowing for increase 
of population, the births were 100 and the deaths were 180 below 
the average numbers in the corresponding weeks of the last ten 
years. The annual death-rate from all causes, which had been 
equal to 20°2 and 19°3 per 1000 in the two preceding weeks, rose to 
21°3 last week. During the first ten weeks of the current quarter 
the death-rate averaged only 20°2 per 1000, against 26°3 and 21°0 
in the corresponding periods of 1882 and 1883. 


ATarecent meeting of the Ch 1 Society a note was read on the 

behaviour (1) of the nitrogen of coal during destructive distillation, 
and (2) a comparison of the amounts of nitrogen left in cokes of various 
origin, by Watson Smith. Prof. Fosterin a recent paper—“‘ Chem. 
Soc. Jour. Trans. ,” 1883, 110—states : ‘‘ I have not made any experi- 
ments on the amount of nitrogen in tar, nor am I in possession of any 
information on the subject. 1 have assumed that the quantity is 
relatively small.” The author of the present r has investi- 
- the subject, having observed in 1868 that ammonia was 
requently formed during the distillation of coal tar. He has 
obtained the following numbers :—Nitrogen in the tar, 1°667 per 
cent.; in crude benzene from the tar, 2°327; in “‘light oil,” 
2°186; in creosete oil, 2°005; in “red oil,” 2°194; in the pitch, 
1°595. The author has also estimated the amounts of nitrogen in 
three cokes—(a) ordinary coke, (4) beehive metallurgical coke, 
(c) a hard compact metallurgical coke from Simon Car7ze’s oven. 
(a) contained 1°75 per cent., O°511, 0°384 per cent. 


In a book on the high Alps and glaciers of New Zealand, Mr. W. 
Spotswood Green gives some interesting information. The latitude 
of Mount Cook corresponds with that of Florence in the northern 
hemisphere, but the mean annual temperature of the southern 
island is 10 deg. lower than that of corresponding latitudes in 


MISCELLANEA. 


Proressor F. ELGAR read a paper before the Royal Society 
yesterday, upon “‘The Variation of Stability with Draught of 
Water in Ships.” 

Ir is thought probable the Government of Victoria will re 
the offer of a high premium for a combined reaper and thras 
machine suited to Australian requirements. 

Messrs. GERARD AND Co, have just announced that they 
obtained a diploma of honour from the Fisheries Exhibition for 
their installation there. This seems late enough to be curious. 

At the Calcutta Exhibition the Bell-Coleman refrigerator has 
been awarded a gold medal. Numerous trials were made of the 
machine, as refrigerators are of great importance from a sanitary 
point of view in India, ; 

THE discussion which has been occupying the Institution of Civil 
Engineers on hydraulic propulsion confirms the conclusions — 
since arrived at by some, that to pump a lot of water aboard 
throw it astern at a high velocity is a very wasteful way of using 
power. 

Tue Giffard-Northcott patent cold-air machine and ice-makin 
chamber, made by the General Engine and Boiler Company, an 
exhibited by the Giffard Patent Freezing Company at the Calcutta 
Exhibition, have received the highest award, viz., 1st class certifi- 
cate of merit and gold medal. 

THE United States Senate, by thirty-eight votes to thirteen, has 
passed a Bill authorising the building of seven new steel vessels for 
the navy, one of 4500 tons, one of 3000 tons, one despatch vessel of 
1500 tons, two heavily armed gunboats of 1500 tons, one light gun- 
boat of 750 tons, another of 900 tons, and also one steel ram and 
three torpedo boats. They will be built by contract in private yards. 

Messrs. C. C. DUNKERLEY AND CoMPANY, of Manchester; who 
have just completed the girder contract for the Olive Spinning 
Company, Limited, Oldham, and the Duke Spinning Company, 
Limited, Shaw, near Oldham, have, we learn, secured the contracts 
for the girders for the Fern Spinning Company, Limited, Shaw, 
near Oldham, and Patricroft Spinning Company, Limited, Patri 
croft, near Manchester. 

Ir is stated that the sub-committee of the Departmental Com- 
mission to whom the subject of harbours of refuge was referred 
have practically agreed upon their report, and it will be finally 
approved by the sub-committee about the end of this week. When 
revised it will be handed over to the Committee on Convict Labour, 
who will add to the experts’ reports a statement of their own view 
as to the employment of such labour in the selected project. 

A WELL has been completed to the depth of 300ft. for the E. C, 
Powder Company, Limited, at their new works at Bean, Dartford, 
by Messrs. C. Isler and Co., of Southwark-street, the first part of 
which is sunk to the depth of 208ft. from the surface 6ft. in dia- 
meter, the remainder is continued by means of a boring 10in. in 
diameter. The cause of sinking that depth is the existence of 
the water level at 209ft. from the surface. The supply obtained is 
2500 gallons per hour. 

THE ironmasters’ returns for February show that the make of 
Cleveland pig iron was 149,886 tons, and the make of hematite, 
spiegel, and basic iron, 71,376 tons, making a total of 221,262 tons, 
or 8362 tons less than the output for January. At the end of the 
month there were 71 furnacesmaking Cleveland iron, and 33 other 
kinds of iron. The quantity of iron in stocks and stores amounted 
to 296,940 tons, being an increase of 10,623 tons since the end of 
January. The stocks have increased in all about 76,000 tons 
during the last three months. 


Mr. BENJAMIN SYKEs, the manager of Messrs. Charles Cammell 
and Co.’s file department, popularly known as the ‘‘ Father of the 
Cyclops Works,” has retired from his work after forty-six years’ 
service. In recognition of the event the staff workmen 
generally have presented Mr. Sykes with an address, accompanied 
by a purse containing fifty guineas, a — of gold-rimmed = 
tacles, with a handsome edition of Shakespeare’s works. 
Sykes was widely known, even outside the circle of Messrs. 
Charles Cimmeall and Co., and this pleasant proof of his 
appreciation by his colleagues in that great concern has given grati- 
fication to all who know him. 

THE Ironmasters’ Association has just applied to the Board of 
Trade expressing the wish that the Department will be di: to 
accede to the desire of the iron trade to recognise ‘“‘ B.G.” as the 
standard gauge for sheets and hoops. This application is in 
accordance with the decision reached at the recent meeting of the 
sheet and hoop makers in Birmingham, when it was decided that 
the trade should adopt as the future standard that gauge issued 
some time ago by the Ironmasters’ Association, and a copy of 
which was deposited with the Board of Trade. Many of the iron- 
masters of North Staffordshire, Lancashire, and Scotland are 
acting in unison with the South Staffordshire makers in this 
matter. 

AccORDING to the last report of the Panama boron phe chief 
engineer, M. Dingler, the works are now being pushed on actively 
on fourteen sections of the Canal. Within the last few months 
four million cubic metres of earth have been removed. That total 
is not very much in comparison with the eighty million cubic 
metres which constitute the estimated total; but M. Dingler ho 
with the powerful machines now at work, and the ease with which 
he says labourers are procured, that the canal will be entirely 
finished in three and a-half years, that is to say, a little before the 
period first announced by M. de Lesseps. The labourers come 
chiefly from Jamaica. The total number of men now engaged on 
the works is fifteen thousand; their wages’ average being, it is said, 
about five francs a day each. 

In Denmark the long-expected armour-plate experiments are at 
last fixed for the 20th inst. There will be an Ellis and a 
Wilson compound, and a Creusot plate, all 2 metres long by 
1°500 metres wide by 9in. thick, bent so as to represent a segment 
of a turret, fixed on a wood and iron backing similar to that of a 
turret ona ship. Both in Italy and England further trials will be 
made in a few months with the largest guns we have—in England 
against compound only —both systems—and in Italy against 
steel also. Italy’s new 100-ton breech-loader, with the new German 
brown powder, is capable of giving the heaviest blow to which any 
armour plate has as yet been subjected. Armour has thus got its 
work set once more. We have now arrived at this stage, that it 
will not permit itself to be pierced ; but the blow can be sufficient 
to break the plate in pieces, which have to. be kept in their place 
by the fastening bolts. 

NEARLY twelve months ago the Duke of Sutherland, Admiral 
Sir E. Inglefield, Admiral Lord Clarence Paget, Mr. Mackinnon, 
and some others formed the Palestine Channel Syndicate to 
raise a sufficient amount of money to defray the expenses of 


a 


ing out petent engineers for the purpose of making the 


Western Europe. There is, however, much less difference between 
the extremes. For instance, the mean summer temperature of 
Dunedin—lat. 45 deg. 50 min.—is 57'2 deg.; the mean winter, 
50°7 deg. Fah. The rainfall on the eastern coast is much the same 
as on the English lowlands, being 33in. at Dunedin and 25in. at 
Christchurch ; but on the western coast, at Hokitaka, it is 118in. 
Thus the snowfall on the mountains is heavy, and the line of per- 
manent snow is full 3000ft. lower than on the Alps. Hence the 
glaciers descend far below the level of those in Switzerland, coming 
down on the western side at one place to within 670ft. of the sea- 
level, while on the eastern they terminate at about 2000ft.; on this 
side, however, the limit of perpetual snow is about 750ft. lower 
than on the western. On the whole the area covered permanently 
by ice and snow in the Southern Alps is about 160 square miles, 
or twenty more than that in the Bernese Oberland. The Great 
Tasman Glacier is eighteen miles long, thus exceeding the Great 
Aletsch by three miles; further it is two miles wide at the end, 
while the other does not exceed a mile in any part. 


y surveys for that project. It was arranged that Lieu- 
tenant-Colonel H. E. Colville should go to Akabah, and complete, 
if ible, the required survey without any official assistance. 
Colonel Colville has succeeded in accomplishing the object of his 
mission, and reached London on the 31st of January, bringing with 
him detailed plans and sections of all parts of the Arabah Valley. 
After minutely describing the topography of the Wady-el-Arabah 
he arrives at the conclusion that the Wady-el-Arabah was once a 
continuation of the Gulf of Akabah; that its southern end has 
been filled up by debris; that the promontory of Rishi is underlaid 
by sandstone; and, therefore, that any cutting made from sea level 
to sea level would be through gravel, limestone, possibly sandstone, 
and chalk. On the basis of Colonel Colville’s report, Lieutenant- 
General Rundall has arrived at the following estimate of the pro- 
bable cost of constructing the proposed canal:—The north or upper 
canal, £4,880,000; the south or lower canal, £42,580,000; total, 
£47,460,000. Compensation for flooding, &c., £2,000,000; build- 


ings, wharfs, &c., £1,000,000; superintendence, direction, &c., 
£2,000,000; contingencies, £3,000,000; total, £55,460,000. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


,—Madame Borveav, Rue de la Banque. 
ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers, 
LEIPSIC.—-A. TWIETMEYER, Bookseller. 
NEW YORK.—Tae Wittmer and Rogers News Company, 
$1, Beekman-street. 


TO OORRESPONDENTS. 


** In order to avoid trouble and confusion, we find it necessary to 
‘ne that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 

"ve accompanied by a large envelope legibly directed by the 

~~ y and bearing a 1d. postage stamp, in order that 

by us may be forwarded to their destination, 

be taken of communications which do not comply 
with these instructions, 

*,* We cannot es to return aap or manuscripts ; we 

therefore est corresponden ep 3 

for insertion in THE ENGINEER, or con- 
“taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

M. G.—You will not apne A, &.'8 patent. se 

W, 8.—Send your sketch, and you shall have our opinion, 

M. H. G. W.—(1) Probably Messrs. Selig, Sonnenthal, and Co., Queen 

Victoria-street, (2) There is no American journal of the kind, The 

Scientific American, published by Munn and Co., New York, may answer 


1300, The indicator diagram taken from the high-pressure cylinder is to be 
dealt with on its own merits, just as though it was taken from a single- 
cylinder engine. The low-pressure diagram is to be dealt with on the same 
principle. You need not concern yourself about the intermediate Sea : 
the indicator will take care that you are not credited with too much, 

G. V. 0.—We have driven a 4 ton helve with gearing. On the helve shaft was 
Keyed a wheel 12ft, in diameter, Gin. wide on the face, and Shin. pitch, 
geared with wood. On the crank shaft of a small horizontal engine was 
Keyed a cast iron wheel 2ft. in diameter, which geared with the large spur. 
This gave ne trouble. We have no experience of driving helves with both 
aheels of iron, The engine had a light fly-wheel. The large spur took up 
all the shock. Rope driving gear is much used in Wales for driving helves. 


SUBSCRIPTIONS. 

Tar Exorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If eredit occur, an extra charge of two shillings and sixrpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding THz Enoixeer Volume, price 2s. 6d, each, 

A complete set of THE ENGINEER can be had on application. 

ign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk Enotneer weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if vreferred, at 


increased rates, 
Remittance by Post-office order, — Australia, 
Columbia, British Guiana, Canada, Cape 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, 
New Brunswick, New! 


India, £2 0s, 6d. 
Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
, £11 eo, Ceylon, Java, pore 
Mauritius, Sandwich Isles, £2’ 
ADVERTISEMENTS. 


«" The charge for Advertisements of four lines and under is three shillings ; 
rds one shilling and sixpence; odd lines are 


tor every two lines 

charged one shilling. The line a seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless Omares before Six 


MEETINGS NEXT WEEK. 

CremicaL Society.—Thursday, March 20th, at 8 p.m.: Ballot for the 
election of Fellows. Pa to be read: ‘‘ Note on the Preparation of 
Marsh Gas,” by Dr. G! tone, F.R.S.,and Mr. Tribe. ‘‘ On the Action 
of Dibrom-a-Napthol — Amines,” by Mr. R. Meldola, 

Tue InstiTUTION oF Civit Enaingers.—Tuesday, March 18th, at 8 p.m.: 
Ordinary meeting. Pa; to be read with a view to discussion, “ Wire. 

an Construction,” by Mr. Jas. A. Longridg*, M. Inst. C.E. ursday, 

arch 20th, at 8 p.m.: Special meeting. Fifth lecture ‘‘On Heat in its 
Mechanical Appiications "—‘ C d Air and other Refrigerating 
Machinery,” by Mr. A. C. Kirk, M. Inst. C.E. 
Royal METEOROLOGICAL Socrety.—Wednesday, March 19th, at 7 p.m.: 
— to be read, ‘‘ Brief Notes on the History of Thermometers,” by Mr. 
Robert H. Scott, M.A., F.R.S., President. After the reading of this 
paper the meeting will be adjourned in order to afford the Fellows and 
their friends an hy rrthenys J of inspecting the exhibition of thermometers, 
and of such new instruments as have been invented and first constructed 


1eTY oF Arts.—Monday, March 17th, at 8 p.m.: Cantor Lectures. 
“The Alloys Used for Chandler Roberts. 
F.R.S., Chemist to the Royal 


int. ure I, Gradual development of 
of cating. The positi d “standards of fi 
of the alloys used for coinage in ancient and modern times. Tuesday, 
March 18th, at 8 p.m.: Foreign and Colonial Section. ‘Borneo,” by Mr. 


B. Francis Cobb, Vice-President of the Society. Admiral A. P. Ryder 
will ide, Wednesday, March 19th, at 8 p.m.: Fifteenth aren 
meeting. ‘*The Elephant in Freedom and ptivity,” by Mr. G. P. 
Superintendent of Government Ele t-catching Operations 


Bengal, Sir Joseph Fayrer, K.C.S.I., M.D., F.R.S., will preside, 
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THE SEWERAGE OF THE LOWER THAMES VALLEY. 


Wuite the discharge of sewage into the Thames below 
London is the subject of a costly inquiry under the powers 
of a Royal Commission, the Local Government Board have 
been called upon to investigate a scheme for rescuing the 
Thames from pollution above London. This up-river 
inquiry comprehends a district extending from Mortlake 
to Hampton, but omitting Brentford and Teddington. 
Kingston, Richmond, Kew, Barnes, Mortlake, Esher, 
Heston, Isleworth, West Molesey, Hampton, and New 
Malden, are all concerned in the matter, being represented 
on the Lower Thames Valley Main Sewerage Board, by 
which body the scheme has been promulgated. The 
po ari of the question appears when we consider that a 
suburban territory with a population of at least 120,000 
persons is prohibited from discharging sewage into the 

ames, and at present has no other outlet available. Of 
hecessity sewage is entering the river daily from some of 
the localities, but tremendous penalties have fbeen 


threatened, and the fines prescribed by law would suffice 
to confiscate all the property in the several parishes. The 
Thames Conservators put the law in motion, but there has 
been an arrest of these punitive proceedings, and time 
has been allowed for the execution of works which shall 
dispose of the sewage without polluting the river. Next 
Michaelmas the days of grace expire, and the most that 
can be hoped for in the meantime is that some plan will 
be finally approved, such as shall reconcile the require- 
ments of the law with res to the river, and likewise 
furnish the inhabitants with proper means of drainage. 
The story is an old one, the drainage of these parishes 
having been the subject of schemes and contests for the 
last ten years. An expenditure of £30,000 has simply 
brought the matter to where it’ now stands, not a single 
house being drained in consequence, nor a single outlet 
provided. Sew: irrigation has been scouted as a nui- 
sance, and plans for carrying off the drainage to a point of 
discharge below London have proved abortive. At one 
time there seemed to be a fair prospect that the Joint 
Board would succeed in getting the sewage admitted into 
the West Kent system, and this was a plan which found 
favour with the Local Government . But difficulties 
arose and the project broke down. So it has happened 
from first to last, that whether separate localities tried to 
help themselves, or whether—as in the later period—there 
was a combination of all under a Joint , every effort 
ended in an extra rate to pay for the cost of a Government 
inquiry without any practical good being accomplished. 
Eminent engineering talent has been in, and 
elaborate plans have been prepared, without carrying the 
subject a single step towards a settlement. 

One more inquiry has now taken place, and although it 
has been of a costly and extensive character, it is ve 
doubtful whether it will at once put an end to the dead. 
lock which has so long prevailed. Mr. J. Thornhill 
Harrison has been the inspector before whom the proceed- 
ings‘have taken place. His report, and the decision of the 

Government Board thereon, are now anxiously 
awaited. The basis of the inquiry is an application made 
by the Joint Sewerage Board for an extension of time in 
which to carry out the requisite works, and for a Pro- 
visional Order giving power to acquire compulsorily certain 
land at Mortlake on which to erect sewage works in 
accordance with a plan adopted by the Board. This plan 
has been devised by Messrs. Mansergh and Melliss, and 
provides for bringing all the sewage of the district to a 
spot on the banks of the Thames in the parish of Mort- 
lake, having an area of fifty acres, and there treating it by 
a chemical process. The effluent will off into the 
Thames, and the deposit or “sludge” will either be sold 
as manure after being dried by pressing, or it will be 
carried off in barges down the river to Rainham, in Essex, 
where it will be laid upon the land, a space of twenty acres 
being proposed for that purpose. The present sewage of 
the population is estimated at 5,261,850 gallons per day, 
and from thirteen to twenty tanks are to be erected at the 
Mortlake works in order to effect the precipitation of the 
solids, One of the opposing counsel at the inquiry sug- 
gested that if the plan were put into operation, Mortlake 
should henceforth a called “Tankerville.” The estimated 
cost of the entire scheme, including the sewers, is £276,647. 
The annual charge to the Joint Board is reckoned at 
£25,534, requiring a rate of 8d. in the pound. The esti- 
mate provides for paying off the principal in thirty years. 
Against this scheme been arrayed a formidable op 
sition, consisting of the Duke of Devonshire and two other 
landowners in the vicinity, together with 
interested in some way or other in the question. Notably 
the Thames Rowing Clubs, to the number of forty-nine, 
comprehending more than 6000 members, objected to the 
project, as calculated to impair the quality of the stream 
where they practice. 

The absolute necessity of providing some method for the 
relief of the district concerned is now so clearly recognised 
that if the present scheme cannot be accepted as it stands, 
there seems a prospect that it will lead to some modifica- 
tion of its outline that will provide for a final settlement. 
The concentration of so large a volume of sewage in one 
place is one of the leading objections, and it also appears 
that the towns will be put to a further expense to provide 
for the disposal of surface water. These are matters 
which suggest the probability of a change in the elements 
of the scheme, though the project may yet serve as a very 
useful point of departure. The plan is itself somewhat 
elastic, or at least the original report had that characteristic. 
In the proposals laid before the Joint Board by Messrs. 
Mansergh and Melliss, two other sites were specified as 
alternatives to the one at Mortlake. In fact there were 
three different plans—one concentrating the sewage at 
Mortlake, another at Barnes, and the third at Ham Fields, 
But in each case the final treatment of the sewage was the 
same. Taking the sewage to Barnes, the estimate was 
£323,814, and the rate red 9d. in the pound. For 
taking the sewage to works at Ham Fields the 
estimate was £237,634, and the rate a little under 73d. in the 
pound. In the course of the inquiry much stress was laid 
on the suitability of the Ham Fields site. It seems rather 
remarkable that this spot was not selected in preference to 
either of the others. It was the cheapest, both in capital 
outlay and annual cost. Messrs. Mansergh and Melliss, in 
their report, said with regard to Ham Fields: “No one 
can deny that this place is in every way admirably adapted 
for the establishment of sewage works for chemical treat- 
ment.” The situation is almost in the centre of the popu- 
lation whose sewage is to be provided for; and although 
not actually in the district of the Joint Board, yet power 
to purchase the land would not be difficult of attainment, 
supposing the scheme to be augrerts. But the Joint 
Board professed to be afraid of the opposition that would 
have to be encountered in that quarter, though it is not 
readily to be conceived that this would amount to any- 
thing more than that which has arisen over the Mortlake 
scheme. The Ham _ Fields outlet being near to 
Teddington Lock, might suggest a fear that the sewage 
effluent would possibly reach the intakes of the Water Com- 
panies during extraordinary high tides, Mr, Baldwin 


Latham, who gave evidence in favour of the Mortlake plan, 
said it was now known that the tidal wave did sometimes 
pass over the lock. Boats at Kingston had been known to 
swing round from the effect of this wave ; and as the channel 
was likely to be deepened below Teddington, he thought it 
was likely that, at every spring tide, this wave would sur- 
mount the lock. It does not a thatthe members of the 
Joint Board had this consideration before them when 
debating the report. But they had another matter on 
their minds, and it was this—that an attempt had been 
made to obtain the Ham Fields site on a former occasion, 
with absolute failure. So also a site at Barnes had been 
sought in vain. Mortlake was a new idea; but it has 
scarcely justified the preference. 

One objection to Mortlake is its 
If an outfall at Ham Fields would 
the Thames Water Companies, an outfall at Mortlake would 
be within six miles of Hyde Park Corner. To create such 
an establishment on the western border of London natu- 
rally excites apprehension. If, as some people believe, 
sewage can come up to Westminster from Barking and 
Crossness, what may be expected with reference to sewage 
coming down from Mortlake! But the up-river sewage is 
to be purified. Will it indeed be pure? Opinions differ. 
Leyton is cited as an example of success in the chemical 
treatment of sewage. But the Leyton works are young, 
and the establishment has the air of a “show-place;” 
besides which the population is only about one-fourth that 
which has to be dealt with above London. Coventry was 
mentioned as a place where the Rivers Purification Com- 

y had effectually dealt with the sewage. The town 
clerk acknowledged that there had been complaints lately, 
and the Warwick Town Council had threatened legal pro- 
ceedings under the Rivers Pollution Act ; but the Coventry 
town clerk considered the alleged pollution of the river by 
the works of his borough “a complete delusion on the 
part of Warwick.” The effect of the Hertford works on 
the river Lea also came under review. Even the sewage 
works at Chiswick, erected with the concurrence 
of the Duke of Devonshire, were the subject of 
complaint from some parties. Thus it appears that the 
effluent may prove troublesome, if not immediately at 
least su uently; and if the effluent be correct, there 
may be a difficulty with the sludge. If chemical precipi- 
tation were accompanied by filtration through land on the 
irrigation principle, there would be a fair chance for a 

effluent. But this is not proposed in the Thames 
alley scheme. If the sewage were wholly diverted and 
carried away past the southern outskirts of London to 
some spot far down the river, the ratepayers would have 
a tremendous bill to pay, and perhaps even then the Joint 
Board would have to fight a hard battle. No doubt 
sewage can be purified so as to go into the Thames with- 
out risk of harm providing it is clear of the intakes. But, 
after all, there is the sludge to be dealt with, and this may 
be troublesome at times. Moreover, where the volume of 
sewage is very large the difficulties multiply. Apparently 
we must reconcile ourselves to the idea that sew: is 
inevitably a troublesome and disagreeable thing. we 
can do is to choose that plan which is best, though it may 
fall far short of perfection. One witness, who came from 
Kew, gave a very honest opinion when he said that, 
according to his view of the matter, the proposed plan was 
a great improvement on the cesspools which at present 
existed, and which were a great detriment to property. 

It will be highly interesting to mark the result of the 
inquiry which has just been held. The Local Government 
Board must be anxious to terminate a state of things which 
has grown into a great public scandal, and which is now 
attracting more attention than heretofore. If the 
scheme is endorsed as it stands, it is believed that there 
will be further opposition offered when the Provisional 
Order comes before Parliament. On the other hand, there 
is a disposition on the part of those who oppose the 
scheme, including the Duke of Devonshire, to be con- 
tent if each locality had to bear the burden of its own 
sewage only. This policy, if po preg would, of course, 


roximity to London. - 
near the intakes of 


lit up the district and put an end to the Lower Thames 
alley Main Sewerage Board. But probably the Board 
would be glad enough to go, if only the long struggle 


could be brought to an end and the townships rescued from 
their unhappy dilemma. 


TRAMWAYS IN IRELAND. 


GOVERNMENT offer to lend the people of Ireland 
£2,000,000 for the purpose of constructing tramways or 
light railways at 4 per cent., 2 per cent. to be guaran- 
teed by the inhabitants in each ny, to be paid out of 
the taxes if it were not earned by the tramways. In 
other words, they offer to guarantee 4 per cent. on all 
sums expended in making tramways, up to £2,000,000. If 
the promoters cannot otherwise raise the money on 
this security, the Government will advance it. As 
many schemes might be brought forward as was thought 


‘Proper, but they must all be submitted to the Grand 


uries meeting during the present month. These juries 
in some respects resemble in their functions so many select 
committees, and they will not impose rates unless there is 
sufficient reason shown. A good many of the tramway pro- 
pone have been brought before them already, and they have 
n rejected. The farmers have opposed the whole scheme 
tooth and nail; they have absolutely refused to guarantee 
the payment of 2 per cent., and it may be taken for 
— that little more will be heard about tramways in 
land. The Irish t is extremely shrewd. If 
£2,000,000 of English money was to be spent in [reland, 
so much the better. He would try to get as much of it 
as he could, and laugh at the folly of those who antici- 
pated a return for their money; but these conditions were 
not those under which tramways were to be made. He 
did not want the tramways, and their presence would 
entail a heavy annual cost. So he has used his power of 


veto, and the tramways will not be made in agricultural 
districts. A few will, no doubt, be completed in the imme- 
diate neighbourhood of cities like Cork or Belfast; but 
the rural lines which were to do so much will have no 
existence. No doubt this will be a heavy blow to the doc- ~ 
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trinaires who. saw in facilities for transport a chance for the 
regeneration of Ireland. The sensible, practical man, on the 
spot, does not value such lines as being worth 2 per cent. 
per annum of their cost; and he is, no doubt, perfectly 
right. No wilder scheme has ever been discussed seriously 
by a modern British Parliament. Why it was discussed 
at all we need not stop to explain. 

We pointed out in our impression for Sept. 7th, 1883, that 
to lay tramways to be worked by steam power on the 
highways would be for the most part impracticable; and 
an examination of the proposals brought before the Grand 
Juries proves that our forecast was accurate. We read of 
bridges to be built, valleys to be filled up, embankments to 
be made, and very little about the laying of tram rails on 
high roads, The idea that a horse-worked tramway would 
pay was quite absurd; and even the most dense and 
prejudiced advocate of the undertaking as a whole came 
to see that it meant light railways or nothi Then 
came the question, Were such railways wanted? The 
people of Ireland say they are not, and we presume that 
nobody knows better than they do. The theory that light 
railways would do Ireland a great deal of good is based on 
an entirely erroneous analogy. It is argued that railways 
in the colonies have made these colonies; that without 
them they could not become productive or even civilised. 
The development of America along the track of railways is 
pointed out as an apt and striking illustration of the power 
of the iron horse; and we are told that if this is possible in 
Canada, in the United States, in India, and in Australia, 
it must also be possible in Ireland. Those who argue thus 
totally forget that there is an enormous difference between 
Treland—an old country—-and new regions. Where rail- 
ways have done most for the colonies or America there are 
no roads worth the name. There it is the railway or mpegs 
A settler who is more than a very few miles from a rail- 
way can find no sale for his crops. There is no road 
by which they can be taken to market. In Ireland, on 
the contrary, we have a system of roads probably un- 
rivalled for excellence. They are broad, fairly level, and 
well kept. The narrow, rutty, ill-kept English parish road 
has practically no existence in Ireland ; and not only are 
the roads good, they are abundant to superfiluity. Under 
such conditions, the traffic on a light railway must be 
extremely small. Minerals there are practically none to 
transport, because Ireland has none. Ages ago the sur- 
face of the sister isle was carried away, and the lower 
strata, which contain neither coal nor iron, were exposed. 
The small quantity of anthracite still remaining may be 
regarded as the last vestiges left untouched of the coal 
measures which the country once There is a 
little good iron ore found in the north. Such things in no 
way affect a general scheme for tramways. As to sending 
grain to market, it would be cheaper to cart it direct to 
the railway station than to first cart it to the tramway, 
and then cart it from the tramway to the railway or the 
brewer. Cattle are self-sufficing, they are peripatetic ; so 
are sheep. Once pigs are got into a cart they are best 
kept there ; they do not e kindly to many transfers. 
They are firm and noisy, and have theirown way. Time 
is of no value whatever in Ireland; and a peasant would 
willingly walk five miles rather than pay 2$d. for bAng 
carried. The roads present no difficulties ; nay, they are 
so plentiful that a choice may usually be made, and the 
monotony of an excursion to a neighbouring town may be 
avoided by going by one road and coming home by 
another. All these things are against the tramways, and 
their advocates will find that common-sense still exists in 
the world, and that even Irish peasants can understand 
that nonsense is now and then talked in Parliament. To 
give £2,000,000 to Ireland is one thing, but to spend it 
on making tramways would be sinful waste. That is what 
is said in Ireland, and no doubt with truth. 

Yet it is possible after all that the £2,000,000 may 
be spent on tramways or light railways in process 
of tame. The money will not go far. Assuming 
that the new lines cost complete £5000 a mile, it would 
make just 400 miles. This would do very little to- 
ward developing the resources of the country; but a good 
many miles will, as we have said, probably be laid near large 
towns or cities. Not 400 miles in all; but neither will sueh 
lines be made for £5000 amile. Before, however, it is too 
late we would venture to suggest that the tramway scheme 
be quietly suffered to die a natural death, and that the 
money be “ows in a totally different way, namely, on 
improving the arterial drainage of the country. A 
difficulty which will crop up as soon as any attempt is 
made to reduce this scheme to practice will be 
found to be identical with one well known in this country. 
The value of the land saved from floods is not worth the 
sum which must be expended in saving it, and those who 
live on high land unaffected by floods refuse to pay for the 
relief of their lowland neighbours. When we read more 
or less harrowing accounts in the of the daily press 
concerning the results of disastrous tag we are apt to 
say that it is a shame that something is not done to prevent 
such occurrences. We forget that in point of fact it would 
not pay to prevent the floods. An expenditure of a million 
might be necessary to keep 1000 acres of land clear of 
water; but no one supposes that agricultural holdings are 
worth £1000 an acre. An outlay of £5 an acre is probably 
the utmost that on the whole could pay. At this rate 
£2,000,000 would have to rescue not less than 400,000 acres 
from inundation. We do not say that this could not be 
done. We do say that we doubt that it can be done in 
Treland. Whether it can or not, it is quite certain that 
£5 an acre will not be spent by those more immediately 
benefitted. There is only one way in which arterial drainage 
can be carried out. Let the grant be increased to £5,000,000 
and let the island as a whole guarantee 2per cent. on the out- 
lay, those actually directly benefitted to pay besides an annual 
sum, which would suffice to clear off the whole in fifty years. 
In this way something useful might be effected, and the 
outlay, if properly , would prove to a certain 
extent remunerative. We do not suppose, however, that 
the suggestion will be — in any shape or form. To 
mention it would be enough to evoke a storm of indigna- 
tion from those who live far above rivers. This is the 


reason why no-steps are taken in this country to carry out 
arterial drainage. It will not pay if the whole cost is 
thrown upon those whose land is drained, and those whose 
land is not drained will urge with much force that it is 
no affair of theirs. It would seem hard that a man living 
in Harrow oron Hampstead Heath should have to contribute 
money for straightening the course of the Trent ; but that is 
what the inhabitants of Harrow and Hampstead would 
have to do if the rate were distributed over the taxpayers 
of England. We do not say that such a thing should not 
be done, but it will not be done until we have an 
autocratic Government—at least not in England. It may 
be done in Ireland, but then Ireland is like no other place 
in her Majesty’s dominions, 

We have wandered away from the more immediate 
subject of this article “Tramways in Ireland.” So far as 
can be seen, the Grand Juries are doing their duty, and 
Treland will not have many new tramways. The whole 
transaction from beginning to end is extremely instructive. 
It suggests among other things an old nursery story about 
the top brick of a chimney. 


BRIGHTON BEACH, 


Tue old saying that “Time brings about its revenges’ 
is being aptly illustrated by the course of events at 
Brighton—as apart from Hove—with regard to the fore- 
shore at that place. We have before drawn attention to 
the fact that our predictions as regards the ultimate course 
which would be forced upon the authorities of the adjacent 
parish of Hove have been fully verified, and now we have, 
with regret, but with no surprise, to state that what we 
named as almost certain to follow as the result of pro- 
ceedings at Brighton has been justified by recent occur- 
rences. We repeatedly drew attention to the most suicidal 
policy aeeal ber the Corporation of the latter town with 
regard to the sale of beach near the Toll-house at its 
western extremity. This was the spot, we felt certain, at 
which the ill-effects of the works proceeding at the neigh- 
bouring beach of Hove would become manifest; and 
although a few members of the Town Council of Brighton 
echoed our repeated warnings, they were without effect, 
and day by day the valuable shingle was removed for 
building purposes and the height of the protecting beach 
lessened to a degree which was manifestly fraught with 
danger. Well, the end has come, and from all appearances 
there is now practically no beach left to speak of between 
the West Pier and the Toll-house above referred to, the 
late severe gales having removed almost the whole of the 
small amount of shingle which the needs of the Corpora- 
tion had left untouched. We hear that during the recent 
stormy weather the sea made a clean sweep right up to the 
ornamental gardens now in course of construction below 
the wall of the esplanade ; and being at length thus rudely 
aroused to the sense of danger, the engineer to the Munici- 
pality has brought before the Council a plan for temporarily 
——— it. It is somewhat amusing to those who have 
carefully watched and noted the proceedings upon which 
we have commented for several years past to observe the 
pretension upon which this proposal is put forward, and 
we should say that intelligent ratepayers of Brighton 
would scarcely be deceived by it. Not a word do we read 
in the report of the Council’s discussion of the matter on 
February 21st respecting the real cause of the difficulty, or 
of its being already apparent. Far from that, we read 
that “by the folly of the Shoreham Harbour people in 
setting up a groyne which they had no right to, Brighton 
was rob of a large quantity of beach:” and, in, 
“their neighbours—Hove—were taking care of themselves, 
and they were suffering from it.” All reference to the fact 
that the town had been robbing itself for years past, in 
spite of urgent warnings, was carefully avoided. 

In fact, we cannot but realise to ourselves that there is 
a great want of candid dealing in this matter, to which the 
ratepayers will do well to look. What is the proposition 
now brought forward to meet the immediate urgency of 
the case and furnish prospective protection ? Nothing 
more nor less than to construct a huge and unsightly 
timber groyne, rising 37ft. high above low-water nn at 
one of the most attractive parts of the town, immediately 
facing the Bedford Hotel! and we understand Mr. Lock- 
wood, the engineer to the Corporation, to state that it will 
only be required to serve a temporary porposs, and that 
when it has accumulated sufficient shingle to replace that 

iven over to the speculative builders of the town it may 
removed. With the fullest respect for the opinion of Mr. 
Lockwood, on this question we decidedly join issue with 
him, If the groynes erected close by at Hove have for 
years failed to secure the required supply of beach, 
how can it be expected that one placed still further to the 
eastward will do so? We have pointed out before that at 
Hastings it has taken years for the travelling shingle to 
pass a groyne erected to the westward of the town; and 
all our past experience condemns the hope that Brighton 
will be more fortunate. At the base of the sea-wall which 
is now . be “why es at Hove will be run ny short 
ynes, for the purpose of retaining a protecting berm of 
Until that is supplied Brighton her 
needs in vain ; and meanwhile what will become of the new 
ornamental gardens on which the town is now expending 
so large a sum? 

Further, we observe that a statement was made in the 
Council that, on Mr. Lockwood’s dictum, the groyne now 
proposed by him would not be necessary “when the East- 
street groyne was lengthened and did its work.” But it is 
manifest therefrom that the East-street groyne has not 
done its work, and that measures are to be taken to give 
it some chance of success. It is easy to foresee that some 
day or other, if this sort of patchwork is allowed to con- 
tinue, Mr. Lockwood, or his successor, will come to the 
Council with further propositions, and will state that these 
only involve “temporary” measures until the Bedford 
Hotel groyne “has been lengthened and has done its 
work.” And so on and so on ad infinitum, until thou- 
sands of pounds have been wasted for want of what is 
really common honesty of conviction and intent. There is 
not a man in the Council who must not know that a course 


of deliberate robbing of the beach has been going on 


unchecked for years ; and its members, if they exercise 
the deductive common sense we must suppose them to 
must be aware, from the experience gained at 
ove, that erect as many groynes as they will, the shingle 
will not be forthcoming to be retained by these for years 
to come. Among the intelligent residents of Bri zhton 
who do not participate in the official honours of its Town 
Council are many who regard with great distrust both the 
late and present proceedings of that body, and who foresee 
with ourselves that the day will not be far off when, after 
having spoilt their sea front by unsightly high groynes, 
they will have forced upon them the course to which the 
Hove Commissioners are now compelled—the erection of a 
sea wall. 

What a commentary does the present position of affairs 
offer on the text upon which we originally started ony 
remarks on the subject of the “ Brighton Beach,” viz., the 
want of combined action between the two conjoint towns 
of Brighton and Hove in the first place ; and secondly, the 
practical proof that want has afforded of the necessity of 
imperial control in such matters. On this point’ we 
observe a statement to have been made by a member of 
the Council, “that a gentleman wrote very truly in the 
Times the other day that the Hove Commissioners and the 
Council (Brighton) should join together and compel the 
Shoreham Harbour Trustees to cease intercepting the 
beach as they did at present.” But we fail to, see wh 
with equal justice the inhabitants of Rottingdean further 
to the eastward may not apply to Parliament for an injune- 
tion to stay the very works which the Brighton Council 
now contemplates, Who is to be the a as to the 
requirements of Shoreham if those of Brighton are to be 
exempt from official control? It really is, it appears to us, 
until Government does its duty in the matter, a case of 
every man for himself, 

e may fitly close this article with some allusion to 
the results of the late storms at what we cannot but call 
the abandoned works at Hove. We understand that the 
very serious encroachment of the sea we reported in our 
latest article on this subject has been sur within the 
last few weeks; and that not only has the lower walk of 
the esplanade been in places entirely destroyed, as we then 
wrote, but that the green itself has now suffered consider- 
ably. The rapidity with which the sea has advanced its 
inroads, in spite of the temporary expedients used to check 
it, demonstrates in the fullest degree possible how desirable 
it is that no start should be allowed to such inroads. That 
the Hove Commissioners did their best, with their then 
limited experience, to stay such a start by groyning, we 
cannot but concede, though we pointed out at the first 
that it probably would be found to be a mistaken and un- 
economical course; but that, with this experience before 
their eyes, the Town Council of Brighton should be follow- 
ing in the same futile course, is, to say the least, 
astonishing. 

However, we suspect the reason is not far to seek. The 
sale of the shingle, which has so denuded the beach as to 
bring about the present danger, is the real though carefully 
concealed cause of the demand upon the purse of the rate- 

yers of Brighton now made. For that sale, and there- 
ore for that demand, the Town Council is reponsible to its 
electors, and we can well understand its members prefer to 
face the latter with a threatened estimate of £1250 for a 
groyne rather than with one for £12,500 for a sea-wall; 
and it is “ pretty,” as Pepys observed, to see how convinced 
a considerable number of the governing body are that £400 
is quite sufficient to meet all absolute requirements, We 
only trust that the townspeople will not bemisled by amateur 
engineers in the Council, and have the dust of deception 
thrown in their eyes. A heavy responsibility has been 
incurred, against which these columns spoke early in 
warning, and it is too late to endeavour to cloak it by 
bringing forward such expedients as the Town Councillors 
of Brighton are only too willing to cling to, 


ARMOUR EXPERIMENTS, 


As we have pointed out on different occasions, all nations are 
in want of a definite system on which to calculate results of 
firing against the harder classes of armour, that is those which 
cannot be perforated but yield by fracture. We are glad to 
learn that some experiments are shortly to be carried out, we 
believe by the Admiralty, with a view to determine, if possible, 
some law of resistance; and 12in., 14in., 16in,, and 18in. steel-faced 
plates are being supplied for this purpose from Messrs. Cammell 
and Brown's works. On the present system these plates would be 
expected to be a match for shot capable of perforating about 
l4in., 16jin., 19}in., 21}in. of wrought iron respectively. 
We cannot say the line of investigation to be followed in 
these trials, or whether the results will be treated as con- 
fidential. The need of them, however, is most unquestion- 
able, and we hope that they may lead to good results. The 
subject is interesting, and we are tempted to indicat 
the direction we should be inclined to take ourselves, but 
we must guard our readers from supposing that we can guess 
in the least what will actually be done. Believing that the 
work of fracture on any given plate is proportional to the total 
energy of the blow, and does not depend on the calibre of the 
gun, we should endeavour to test this by employing guns of 
widely different calibre, The larger shot of course would have 
much more weight and less velocity than the smaller one. It 
might be that velocity tells more than weight, and that the 
smaller gun therefore produces most effect, or vice versd. We 
should check this by having shot of widely different weight for 
the same gun. By this means we might arrive at how each 
element told. The matter, we believe, throughout is to 
have regular series of trials, taking care in each one to have all 
elements constant except the actual elements at the moment 
under investigation. Believing, however, as we do, thata great 
number of experiments are necessary, we should be inclined to 
make preliminary experiments on a small scale where little 
expense would be involved. The action of fracture by cracking 
is regarded by some as outside the region of mathematical cal- 
culation ; but we cannot admit that this need be the case. The 
direction of a crack in a plate may be very uncertain, the posi- 
tion of a bolt or many incidental circumstances may determine 
it; but after all it is not the question of direction that we care 
to know so much as the bare fact of the minimum resistance 
that can be de on. We can easily imagine that many 
trials will have to be made; but we believe that something 
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. sved at which would be of great practical value, not 

ight be of results to be obtained against hard 
only 12 but also in other mechanical questions the data obtained 
amen ‘ws of cracking and fracture might be valuable. As to 
as to © nts ona small scale, we know that Sir Joseph Whit- 
expe ee frequently experimented with rifle bullets to test 
wee s for ordnance, and we understand that he has found 
pers laws governing the experiments are much the same on 
ons ter and smaller scales, This, at all events, might be 
the od and ascertained by making special trials on smaller 
= for comparison with known experiments on a large one. 
eagle we have recently given the results of a trial of 
Griison’s We might find out whether the energy per ton of 

etal in that had produced a similar result to one we might 
ptaif on a small scale with chilled iron, At all events we shall 
ota any data that may be allowed to be obtained will be most 
po Som Je recently heard a complaint made by a foreign 
pow of high position, who was an adviser to his Government 
pe questions of this kind, that so few experiments were pub- 
ished in England that English material was placed at a dis- 
advantage, and its advocates abroad had an uphill battle to 
fight. ‘This a question of national interest, and we trust it may 
s borne in mind by our authorities in weighing the arguments 
for and against the publication of each experiment. 


THE QUALITY OF SCOTCH PIG IRON, 


THE ittee appointed by the Scotch ironmasters to 
investigate the allegations “ that large quantities of pig iron, in 
the manufacture of which a considerable proportion of cinder 
has been used, have recently and are still being sent into 
Connal’s stores a8 a substitute for Scotch g.m.b.,” presented 
their report to a meeting of ironmasters held in Glasgowon Friday 
afternoon. The committee stated that Messrs, Connal and Co, 
refused to render them any assistance, upon which they asked 
for information from the ironmasters, Returns were obtained 
from the latter, but not froni the whole of the firms ; so that 
the committee’s information was not so complete as could be 
desired. They proceed to say :—“ Their investigations, how- 
ever, leave no doubt on the mind of your committee that in 
certain of the furnaces in Scotland, representing about one- 
sixth of the whole production, a large proportion of cinder, 
varying from 25 to 45 per cent. of the furnace charge, was used 
during 1883 in the manufacture of pig iron classed as g.m.b., and 
that « considerable quantity of the iron so manufactured 
has been sent into Connal’s store. Your committee have 
reason to believe that the use of cinder in such large quantities 
extends further back than last year, but to what extent iron so 
made forms the present stock in Connal’s store your com- 
mittee have not been able definitely to ascertain, as the parties 
who alone could assist them in obtaining this information 
decline to do so, Under these circumstances, it appears to your 
committee that the question remitted to them can only be 
authoritatively decided by an action at law.” At their meeting 
on Friday the ironmasters approved of the above report, dis- 
charged the committee, being “unanimously of opinion that 
iron, in the manufacture of which the quantities of cinder 
referred to in the report had been used, ought not to be classed 
as gm.b., and that a fresh classification of the brands of 
Scottish iron appeared to be necessary, Until this can be 
effected,” add the masters, “investorsin warrants have theremedy 
in their own hands by specifying the particular brands they desire 
to purchase.” With reference to this matter, Mr. J. Mann Thom- 
son, chairman of William Dixon, Limited, Glasgow, writes as 
follows :—“ As one of the largest makers of pig iron in Scotland, 
and one whose iron has been stored during 1883, I think the 
time has come to express my opinion on the question of quality 
which has been raised by a section of the ironmasters of this 
country. I think a great deal that has been discussed and 
written on the subject has really little to do with what is 
wanted, which, is, that the public should have confidence that 
the iron put into store is good and genuine g.m.b., and will be 
accepted aa such by the consumers and exporters of this country. 
Whether the pig iron has been made with a certain proportion 
of cinder, or whether it has been made with a class of ironstone 
which contains a large proportion of phosphorus and silicon is, 
I think, beside the question ; what is wanted is that the result 
should be good g.m.b, In making hematite pig iron, in which 
Ihave a lange experience, there is a fixed limit of phosphorus 
and silicon, which the iron contracted for is not allowed to pasa ; 
if it contains more it is rejected. Why not apply this test to 
the iron to be stored in Messrs. Connal’s, and let them have the 
power of inapecting the fracture as at present, but give them 
also the power of rejection if the iron is below the standard of 
analysis? I have no objection that the standard should be 
fixed by the self-elected committee of the Scottish ironmasters.” 
Here the dispute for the present rests. It is evident that a 
good deal can be said on both sides of the question. 


SAFETY LAMPS AND COLLIERY EXPLOSIONS, 


For some time past a Committee chosen by the Midland 
Institute of Mining Engineers have been making impottant 
experiments with safety lamps, with a view of determining 
which is the best and safest lamp now in use when placed in an 
inflammable current of explosive air and gas. The last series of 
experiments prior to drawing up a report was made on Monday 
last at the Aldwarke Main Colliery, near Rotherham, belonging 
to Sir John Brown and Co, The company had provided ample 
machinery and appliances for carrying out the tests, including 
the erection of two small gas-holders, with pipes and machinery 
for regulating and testing the speed of the current. The 
Committee had caused lamps of all kinds to be collected, and as 
this was the last meeting for testing the lamps prior to reporting 
on the experiments, a good deal of interest was attached to the 
proceedings. In the course of the experiments a French lamp, 
which has been largely introduced into collieries in an adjoining 
county, was tested. This was said to be impregnable, but, like 
the others, it exploded when subjected to a severe trial. The 
results of the experiments will be made known in a report which 
will shortly be laid before the members of the Institute. The 
question is important, inasmuch as at a recent inquest 
an opinion was expressed by one of the leading district mining 
engineers that there is at the present time no such thing as an 
absolute safety lamp in use. 


THE LOAD LINE COMMITTRE. 

THE meetings of the Load Line Committee at Newcastle and 
Sunderland cannot be said to have added much to the knowledge 
that the public has acquired through the reports of the progress 
of the inquiry, At Newcastle the Load Line Committee were very 
coolly received, the dignitaries of the town being absent, and 
the evidence was far from representative of the views of the ship- 
owners and builders of that town. It is said that this was due 
to the feeling against the Shipping Bill, and was stimulated by 

omission of a Tyne representative from the Committee. At 
Sunderland the evidence was much more complete; but at both 
places it conflicted. Some shipowners preferred well-deck ships, 
others flush deck, and the reasons were given for the preference; 


but in nearly every case there was a decided objection expressed 
to the load line that the Board of Trade approved. It would 
have been interesting, as the Tyne has been one of the rivers 
where steamers have been very frequently detained, if the local 
officers of the Board of Trade had, there or at other ports, been 

ut forward so that the fluctuating load lines that they 
onl been endeavouring to enforce could have been shown 
and their reasons given, As it is, the statement is now 
made that the primary object of the Committee’s visit is one of 
inspection rather than to take evidence at the outports. So 
far, at Hull and on the Tyne, the visits have been far from 
being successful, and the hopes of those who believed the Com- 
mittee would settle much have not yet been justified. 
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Personal Reminiscences of General Skobeleff, By V. J. Nemmo- 
VITCH-DAaNTCHENKO, ‘Translated from the Russian by E. A. 
Braytey Hopcerrs, London: W. H. Allen and Co. 1884. 
346 pp. 

SKOBELEFF played so important a part in the late Russo- 

Turkish war, and was a man of such remarkable bravery 

and energy, that reminiscences of his life will be perused 

with interest by many of our readers other than those of 
the military profession. Skobeleff’s character was many- 
sided, and as much of the life of a military manis, fortunately 
for all, spent out of the battle field, this book, so ably 
acl a by Mr. Hodgetts, records a great deal that is 
indicative more of general character than of military 

rowess, The author was a very intimate friend of 

kobeleff, and some of his es are written with that 
unqualified praise which is likely to mark a book written 
very soon after the death of a much respected friend. 

Skobeleff was, without doubt, a very remarkable man. 

He was born in 1845, and though always an erratic and, 

we might say, wayward and somewhat impetuous genius, 

scorning the usual favour and patronage to promotion, 
he had won his general’s epaulettes in his thirtieth year. 

As a young man he was, at the same time, very fond of 

study, a voracious reader, and unusually extravagant, 

even for a Russian. This was the chief cause of his 
entering the army, as his father could or would no longer 

Rey his enormous debts. He joined a cavalry regiment at 
arsaw, and was en in repressing the Polish rebel- 

lion; but his debts did not grow sock Tk and he had to 

quit Warsaw and join the kistan army. In 1868 he 
commanded a sotnia of Cossacks, and in 1871 was on the 
staff of the Grand Duke Michael. He joined the Khiva 

oo and distinguished himself under Kaufmann. 

Afterwards he went to Spain during the long e fight- 

ing of the Carlists, and subsequently joined the Khokand 

expedition and became general. In 1877 the war with 

Turkey broke out, and in spite of great opposition of 

envious favourites, he rose to his high position through the 

daring and ability which he then showed, the records of 
which are to a great extent within the memory of all who 

followed the events of that war. His t abilities as a 

general showed themselves most at Plevna, some of the 

events of which, and the of the Balkans and the 
battle of Shipka, are pau described in this book. 

In view of the recent phase of the Merv question his 

exploits at Geok Teppé and his near approach to Merv 

are of much interest. We must, however, refer the 
reader to the book itself as one of very great interest. 


The Electric Light in our Homes. By Ropert HamMonv. Lon- 
don; Frederick Warne and Co, 1884. 205 pp. 

THE title of this book almost indicates its med ar 
namely, to describe the advantages of the electric light for 
domestic purposes ; and to do this in popular language, so 
that the many who do not know anything of electricity, 
and who do not want to become electricians, may never- 
theless gain an intelligent idea of what is really the nature 
of the aeaaie lamps now so commonly used, and how it is 
that electricity is used in causing them to give the light 
they do. The book is the substance of some popular lec- 
tures delivered by the author in different places; and though 
it is not claimed for it that it is in any way a scientific 
treatise, it will help much more to convey to the intelligent 
general reader a knowledge of the new light than most of 
the books which are of a more exact and technical cha- 
racter. Electricians refuse to see the value of books of this 
kind, but that which helps to popularise knowledge of a 
thing which must become fll in its applications, must 
he doing good, just as the populariser of any branch of 
science does good by exciting a wider interest in, and, 
therefore paving the way to a more general demand for 
more complete teaching. Those who are thoroughly 
masters of a scientific subject find considerable difficulty 
in writing popularly upon it, and popular books are, there- 
fore, seldom written by them ; but this is no reason why such 
books should not be written, provided they do not teach what 
has afterwards to be unlearned. Omission in them is un- 
avoidable, but to convey false notions is inexcusable. The 
weakest part of this book is that which describes the pro- 
duction of electric currents, although other points might 
with advantage be more fully elucidated. The incandes- 
cent lamp in many pretty applications is wll illustrated, 
and rooms fitted up with various forms of lamp-holders, as 
used in hall, dining and drawing-rooms, and study, are 
illustrated by photographs of those in the author’s house ; 
but they do not give at all an adequate idea of the pleasing 
character of this mode of illumination as there carried out. 
This private installation is worked by a gas engine, which 
is started by the gardener, and the engine is then left; and 
when the light is no longer wanted a switch in one room 
turns a current into the coil of an electro-magnet, which 
releases a catch holding the lever of the gas cock by which 
the engine is supplied, and thus the engine is stopped. 
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Electricity in Theory and Practice, or Elements of Electrical 
Engineering, By Lieut. Bradley A. Fiske, U.S.N. New York: 
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PRIVATE BILLS IN PARLIAMENT. 


In the House of Lords on Tuesday, the Select Committee on 
Standing Orders met to consider the Examiner’s report of non- 
compliance with the Standing Orders in the case of six Bills. 
The petition of the Belfast and Northern Counties Railway 
Company for an additional provision to their Bill, the Newport 
(Monmouthshire) Hydraulic Power Company’s Bill, the London 
Southern Tramways (Extension) Bill, and the London Tramways 
Bill were allowed to proceed without any question arising for 
the special consideration of the Committee ; but on the Croydon, 
Norwood, Dulwich, and London Railway Bill a discussion arose 
on the opposition of the Croydon Direct Railway Company, the 
promoters of a rival scheme. The various pcints raised in the 
petition were dwelt upon at length by Mr. Rees and Mr. Hoskins, 
the agents for the opponents and promoters respectively ; but 
eventually the Committee held that the Bill might proceed, 
The same course was taken with regard to the London Eastern 
Tramways Bill, opposed by the West Ham Local Board. 

In the House of Commons the Court of Referees sat on Monday, 
under the presidency of Mr. Pemberton. The first. case which 
came before them was the Denbighshire and Shropshire Junction 
Railway Bill, the promoters of which objected to the locus 
standi of the Great Western Railway Company to be heard 
before Committee against the scheme. The allegation set up in 
the petition of the Great Western Railway Company was that 
competition would be established by the new scheme, and on 
this ground it was submitted that they were entitled to be 
heard. At the conclusion of the arguments the Court expressed 
the opinion that the alleged competition was only problematical, 
and accordingly they declined to sustain the contention of the 
petitioners. In the next case the Manchester, Sheffield, and 
Lincolnshire Railway Company objected to the locus standi of 
the River Dee Committee against their Bill for an extension 
from Chester to Connah’s Quay. The Bill also gives to the 
Sheffield Company running powers over the Connah’s Quay 
line. The standpoint of the promoters was that the Commis- 
sioners were not the proper persons to represent the interest on 
behalf of which they opposed this Bill; and the Court viewing 
the matter in the same light, the locus was disallowed. 
The Great Western Railway Company—against whose petition 
objection was also lodged—opposed the Bill on two grounds, 
viz., on account of the competition which would be established 
by the introduction of so powerful a company as the M. 8S. and 
L. Railway into a district hitherto occupied by the Great 
Western and the Connah’s Quay Company alone ; and, in the 
second place, it was alleged by the petitioners that the bridge to 
be constructed across the lower Dee would prejudice the port of 
Saltney, situate higher up the river, the port being Great 
Western property. The promoters objected to the locus on the 
ground that the alleged competition would not be of sucha 
serious nature as would justify the Court in admitting the Great 
Western to oppose the Bill. The Court held that the Great 
Western had a locus standi on the question of competition, 
which, of course, is a general right to oppose the Bill. The pro- 
moters conceded the locus of the Credit Company, and of those 
“ merchants, shipowners, and others” trading above bridge on 
the river Dee. On Tuesday the Court allowed the locus stendi of 
four petitioners—the Bristol Port Railway and Pier Company, 
the Great Western Railway Company, and Charles Waring and 
others, against the Avonmouth and South Wales Junction Rail- 
way Bill. . The locus of Messrs. Lake and Co, and others against 
the Millford Docks Bill was disallowed. 

Group 9.—On Tuesday a Select Committee met to consider 
this group of six west county Bills, The first matter which 
came before the Committee was the Bishop’s Castle Extension 
to Montgomery Railway Bill, of which the object is “to in- 
corporate a company for constructing a railway from the Mont- 
gomery station of the Cambrian Railway to the Lydham Heath 
station of the Bishop’s Castle Railway ; and to authorise them 
to use those two stations, and to pay interest upon calls out of 
capital. The share capital of the new company is to be £150,000, 
and power is taken to borrow £50,000. The Cambrian Com- 
pany opposed the scheme, submitting that the project was un- 
necessary. The Committee passed the preamble of the Bill. 

Group 13.—A Select Committee, under the presidency of Mr. 
Hardcastle, took this group, consisting of four Scotch Bills. The 
first of these—the ill and Kilwinning Railway Bill—sanc- 
tions the construction of various short limes of railway, and 

bles the company to enter into agreements with the Caledo- 
nian Company. It is proposed that the name of the promoting 
company shall be changed to the “ Lanarkshire and Ayrshire 
Direct Railway Company.” The Glasgow and South-Western 
Company opposed the Bill, the hearing of which is likely to 


occupy the Committee for some days. 


ELECTRICAL SEARCH LiGHT.—The trial of a new form of holophote, 
manufactured by Messrs. Siemens Brothers and Co., took p! at 
the works of Mr. P. Brotherhood, Belvedere-road, Lambeth, on 
the evening of Friday last, and was witnessed by a number of 
experts representing the British Admiralty, foreign Governments, 
shipping companies, &c., as well as by several members of the 
Press. The holophote itself, which is to be placed on board Mr. 
Gordon Bennett’s steam yacht Namouna, embodies several novel- 
ties which add greatly to its efficiency, as compared with existing 
apparatus of the same character. The de from former 
designs, which constitutes the special feature of the new holophote, 
are briefly enumerated below:—<As in earlier designs by the same 
makers, the light is concentrated into a beam of parallel rays by 
means of a Fresnel lens; but in the new holophote a lens of in- 
ereased focal length is used, so as to admit of it being placed 
sufficiently far from the arc to avoid any excessive = 
of the lens itself; and there was on Friday night’s tri 
ample evidence that the object aimed at was achieved, as 
the lens, after three hours’ run, was not sufficiently heated 
to prove inconveniently hot to the back of the hand. A plain 

screen in front of the lens, as well as a cylindrical hood, pro- 

tects it from possible splashings of sea water. Considerable range 
of motion is given in horizontal and vertical planes, and divided 
circles are provided to enable any determined inclination to be 
recorded and reformed if necessary. The conductors in the 
holophote itself are carried up the trunnion arms, and are readily 
accessible by the removal of certain cover plates which are secured 
by screws, continuity at the joints being obtained by metallic 
ides. The usual coloured glass observing windows are provided, 
and a focus observer giving an image of the carbon points. There 
is also an apparatus for transmitting signals by the Morse code, 
which has the advantage of allowing signals to be sent with the 
whole. beam of light, either concentrated or dispersed by means of 
an additional lens, a result which has not been hitherto obtained. 
There is ample ventilation of the lantern. The lamp is regulated 
by hand, and can be inclined at an angle, or be fixed vertically— 
when used with alternating currents—or be traversed to and from 
the lens to adjust its position at the focus. The carbons can be 
moved and adjusted independently or both together by one hand 


screw only. The results obtained were idered to be very 
satisfactory. A dense beam of light of great steadiness was pro- 
duced with a minimum of dispersion. The current was 100 ampéres, 
derived from a Siemens’ self-regulating dynamo (S D,) driven 
direct by a Brotherhood engine, 
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SEMI-PORTABLE COMPOUND ENGINE, 
MESSRS. C, BURRELL AND SONS, THETFORD, ENGINEERS. 


CLEVATION 


Wi 


PLAN 


: e WE illustrate above a fine compound engine which we have | this anyone can ascertain in a short time which is the most —, 


You will perceive from the following diagram 
already noticed as exhibited at the last Smithfield Club Show. ™ical structure by drawing a few skeleton and strain in 


by me 
the effects of live load, shearing forces tn bending 


ascertaining 
The arrangement shows the makers’ new patent automatic comparing their results, while other means fail to give the same | moments on a girder—that they con be ascertained by raling some 
expansion gear, in which the chief feature is bringing the die Ra 
over the rocking centre of the link, thus allowing the valve to t 
remain stationary when the governors are down, and greatly & s 
the travel and wear and tear. Another is the 
‘orming of a parallel motion in the levers connecting the expan- i 
tendency to hunting in the governors. Instead of the steel ore 
the governor balls to sleeve, and they find them much - - 
stronger and more durable. The balls are made with a i 
hole which works up to a shoulder, so that even if the chains| —¥_.. 
were removed they could not fly off. The cylinders are 7in. n : i; ie bid 7 
and 12}in. diameter with 14in. stroke. The crank shaft, of = t : i 
forged steel, has counterbalances and unusually wide © 
The crossheads are of steel, with steel adjustable shoes. The) | 
low-pressure cylinder is fitted with a double ported slide valve ? Lo 
of the marine type in connection with a variable expansion ? = z 
excentric, to enable the cut-off to be proportioned to the duty| -- 
given out by the engine. Starting gear is arranged at both ends a 
: in case of a te ge the working pressure is 140]b. per square 2 a. 
inch; revolutions per minute, 155. The arrangement of the ao} | 
guides and framing is worthy ‘of particular attention. This is e 20.40 %100 = 2040 BENNING MOMENT 30) 180 | 16 
an exceedingly well-designed and well-made engine, which will ee ieee 20 40"8 =1-35 TONS PER FT RUN 40} 300 | 15 
fully maintain the reputation for solidity of construction enjoyed Z sad 50] 440 | 1-4! 
by the firm. The engine is heavy, but the weight is just in the “ik : 60] 620 | 138 
right place, and wear and tear and the chance of a breakdown a 70 
are all reduced to a minimum. 
* 
90 
LETTERS TO THE EDITOR. bs mer 
[Continued from page 201.] i Wo} 2040 | 1-35 
GRAPHICS. result in the same of time. It is a great to those | number of lines as given by Mr. Trew. There is n pe 
Sir,—I quite agree with Mr. Trew as to the ree of | who have nota de mt Be head. I pe apni goa Sr in it, | it; but to show thatthe a of lines can be red Ihave 
gua dibaskemesaen bee time and trou By | nd have applied it in designing bridges and roofs, compounded the figures which are usually deawn separately. Pand 
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tions of supports and span, being given, let us find the 
% ea of weight R. heer horizontal line A B representing the 
at A and B draw lines P and Q. Along the line P lay off by 
mien scale AE =P, and from E, ED = Q; from E drawa 
fine E F perpendicular to AD, on the line EF take any point O; 
‘cin AC and OD. From the point B draw a line BG parallel to 
GD, then through G draw line R parallel to Pand Q. R shows 
the position of weight on girder. The bending moment can be 
found by multiplying the length of line EC by HG measured with 
their respective scales. By reversing the above process we can 
easily find the reaction at supports. — 5 
enclose herein an which was prepared by 
me for reducing the concentrated 1 into uniformly distributed 
load for bridge purposes. You will perceive what amount of time 
and trouble it has saved. This is not the only beauty of this 
i ; but if it is once drawn for the heaviest load that could 
be fronght on bridge for a span of some magnitude, we can easily 
find the distributed load for intermediate spans by marking the 
span under the heavier load that would come. on it, and then 
transferring it to the funicular polygon, as shown in the diagram 
for 10ft. to 60ft. spans. Finding the bending moment first as 
mentioned above, for a simple case, we can find the distributed 
load by multiplying the bending moment by 8 and dividing it 
by the square of the or as per example given below. To find the 
bending moment for 110ft. span I have multiplied the ordinate of 
the funicular polygon 20°40 by 100, the constant horizontal thrust— 


thus 20°40 x 100 = 2040 foot-tons the bending moment oes = 
1°35 tons per foot run. DorABJEE B, RABADINA. 
Bombay, February 21st. 


. 
CHAIN CARRIAGE BLOCKS, 


R,—During the years 1872, 1873, and 1874, I fitted out my 
with light cranes for blacksmiths’ and turners’ 
use, of the class which has a horizontal flat bar placed on edge for 
the weight bearing carriage to roll on, and supported at outer end 
by a diagonal back stay or stays down from the main post. At 
first I intended to so construct the carriages that Weston’s block 
could be hooked in under them to constitute the lifting gear; but 
in the case of two of them which had to s round under the 
truss rods of the roof tie beams, in order to lift machinery in and 
out of lathes, I saw that there was to be a want of height to lift 
circular work of only 4ft. diameter up to the centres. At this 
juncture it occurred to me that 10in. or 12in. in height could be 

ined by combining the top Weston block and carriage in one, and 
Sire only the lower block and hook under the crane bar. This 
combination turned out to be quite practicable, and has made one 
of the kindliest working lifts that could well be desired. It is 
shown complete in the accompanying drawing. With your per- 
mission I will give a description of the different parts of this com- 
bined block and carriage, as such may be of interest and service to 
some readers of THE ENGINEER. It will be observed that two 
separate chain wheels had to be used and placed on apn sides 
of the carriage, with the largest wheel of the one and the smallest 
of the other next the side plates. 


The chain works on the two inner wheels; the outer dnes are of 
no immediate use, and remain good when those at work are worn 
out. These two double wheels are keyed fast on a short stecl 
shaft, with length left between them for the weight-bearing roller 
and the thickness of the two side plates. This shaft is made some- 
what larger in the middle, and is filleted down into the bosses of 
the wheels, and hardened in oil. The weight-bearing roller, which 
is nearly as large as the smallest chain wheel, is made of hard cast 
iron, and bushed with a hardened steel ferrule. T'wo small rollers 
are put between the side plates at the upper corners of frame, to 
keep it from tilting, but they take none of. the weight off the centre 
roller; only one of them appears in the drawing. The sheave of the 
lower block is rounded out, as if made for a rope, and of a diameter 
to take the width of the loop of the chain as it hangs down from 
arate sides of the carriage. Perhaps the most important parts 

this combined Weston block and carriage are the chain guides, 
which necessarily lead the chain unmistakeably fairly on the wheels 
on both sides of the carriage, whether they are being drawn up or 
down. Each guide consists of two pieces, an outer and inner half ; 
this last is rivetted to the side plates of the carriage, and the outer 

ves are fixed to them near the ends, with two set screws, as 
shown in photo. Two holes are cut centrally out of each half of 
the guides, and made in the form of a cross, in order to fit the 
links as they follow each other through them, and just e 
enough to allow the chain to pass freely. They are always 
for work, as no twisting of the chain ever takes place, and 
chain and wheels last very much longer. Wa. RoBERTson 

Dublin, February 27th. 


THE BANGOR AND BETHESDA CONTRACT ACCIDENT. 


Sir,—We shall be much obliged by your kindly reporting in a 
conspicuous of your paper a correct account of the accident 
that on the above new railway we are now constructing 
for the London and North-Western Railway Company. As the 
report that — in your last issue was greatly exaggerated and 
inaccurate, it has cause great annoyance to the engineers and our- 
selves, The following is a correct account of the accident :—‘‘ On 
Wednesday last, March 5th, an accident occurred on the above con- 

now in course of construction for the London and North- 
Western Railway Company. While four navvies were excavating 
the rock at the south face of the tunnel so as to allow of the arch- 
ing being turned, a portion amounting to four cube yards fell upon 


the stage on which they were working and knocked part of it down, 
taking with it two of the men. One was killed by falling upon the 
rails, a distance of 10ft.; the other two were not hurt, and no 
damage was done to the tunnel. The rock that fell was required to 
be taken to allow of the tunnel being finished. The cause of the 
rock slipping was a fault in the formation, and could not have been 
foreseen.” By inserting the above you will greatly oblige. 
. NELSON AND Co., Contractors. 


T 
Tregarth, near Bangor, March 12th. 


CLOSE FIRE RANGES OR KITCHENERS. 

S1r,—In reply to the inquiry of Mr. G. E. Child respecting the 
name of the inventor of the above, we to say a close fire e 
was patented, and range manufactured, by George Bodley, of Old 
Quay Foundry, Exeter, about the year 1797, and these were the 
first cooking ranges made to carry the heat around the oven. 
They are now manufactured in many counties and still 
‘*‘Bodley’s.” Bopiey BROTHERS AND Co. 

Old and ine Works, 

xeter, March 12th. 


CLOTHING STEAM PIPES. 

Sir,—Referring to the letter of Messrs. Reid, Macfarlane, and 
Co., which appears in THE ENGINEER of last week, and is intended 
apparently to suggest a doubt about the composition tested being 
the genuine pin I beg leave to say that it was obtained through 
Messrs. Morton’ and Co., Liverpool, who received it direct from 
Messrs. Reid, Macfarlane, and Co.’s works. The shipping note 
and invoice issued by Messrs. Reid, Macfarlane, and Co., are in my 
possessiorf, and they bear the marks corresponding with the casks 
received here containing the composition which was tested. Under 
these circumstances there is no doubt that the composition tested 
was a fair sample of the article Messrs. Reid, Macfarlane, and Co. 
supply to the public, and its value as compared with the composi- 
tion of other manufacturers was fairly reported in THE ENGINEER 
of 25th January last. Wm. R. E. Coes, Hon. Sec. 

National Smoke Abatement Exhibition, 
44, Berners-street, Oxford-street, W., March 12th. 


STEAM HAMMERS, 

“Srr,—Referring to the letter in THz ENGINEER of February 29th, 
the information upon which your paragraph was based was not 
intended to have any personal reference, and, as you are no doubt 
aware, hammers of this type, without slides, have been made for 
a generation by engineers at home and abroad. But even the 
hammers your correspondents refer to confirm the correctness of 
the statement as to- construction. The openings cast in the 
framing below the cylinders, instead of being machined to the 
sizes and section of the piston rods, are about gin. larger on all 
sides, so that'there is no guide for the piston rods at the extreme 
bottom of the central parts of the framing. 

Steam Hammer Works, nshaw, 

Manchester, March ‘8th. 


B. AND 8. Massey. 


ELECTRIC LIGHTING FOR MILLS, 

S1r,—In your ‘‘ Miscellanea” for March 7th we notice that you 
state, in referring to a recent installation erected by the New 
British Iron Company, that you believe they are the first South 
Staffordshire ironmasters to adopt the electric light. Will you 
allow us to state that we have the Giilcher system of electric 
lighting in a number of our mills for over twelve months? Weare 
therefore ahead of the New British Iron C y in this respect 

Woodford Ironworks, Soho, OREWOOD AND Co. 

Birmi » March 10th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE proposal to reduce the output of ordinary merchant and 
galvanising sheets is being freely discussed this week. The action 
of the committee which has been appointed ‘‘ to consider the best 
means to be adopted to secure the unanimous co-operation of the 
trade” will be watched with much interest. This—Thursday— 
afternoon in Birmingham they held their first meeting, but its 
direct result was not allowed to transpire upon Change. As I 
have before intimated, there are a great many difficulties in the 
way, and it is too early yet to pronounce whether they will be 
overcome. 

Meanwhile a few of the makers are voluntarily curtailing the 
ane at their individual works, and the tendency of prices to 
slightly more strength was more observable to-day than a week 
ago. some quarters quotations were 2s. 6d. up upon the week. 
Singles were quoted £7 12s. 6d. and on; doubles, £8 2s. 6d.; and 
lattens, £9 2s. 6d. These advanced’ prices were not, however, 
generally secured. 

The galvanised corrugated sheet makers did not report the 
receipt mr ye bg week of many additional orders of value. The 

uietude of the Australian market is a matter of much moment to 
these firms just now. Prices in this branch vary considerably, not- 
withstanding the existence of a trale association. The local repre- 
sentatives of the Birkenhead Galvanising Company quoted to-day 
—Thursday—£12 5s. to £12 7s. 6d. for 24 w.g. bundled, delivered 
Liverpool. 

The Wolverhampton Galvanised Corrugated Iron Company, which 
is one of the largest concerns in the district, has purchased the 
site of the old Shrubbery Ironworks in Wolverhampton, for many 

ears owned by the celebrated firm of G. B. Thorneycroft and Co. 
t is understood that the Corrugated Company intends to remove 
its present works to the new locality. e object aimed at is 
the securing of and railway siding facilities which the present 
works do not SS. 

The demand for thin sheets continues excellent on export and 
home account, and makers are busy. The report that steel firms 
are just now pressing them very much for orders for ingots, blooms, 
and billets, in consequence of the limited amount of work in hand 
at the rail mills—an amount which promises to decrease rather 
than increase in the face of the new combination. Thin sheets 
were quoted by Messrs. E. P. and W. Baldwin to merchants at :— 
“* Severn” singles, £11 ; Baldwin Wilden B, £12; ditto ditto B. B., 
£13; ditto ditto B. R. B., £14; ditto ditto charcoal, £16 10s.; 
ret Fee Bt. charcoal, £19 10s.; ditto ditto E. Bt. charcoal, 

The manufacture of steel in this district is extending. The New 
British Iron Company is now putting down a steel plant at its 
celebrated Corngreaves Ironworks, near Birmingham. The open 
hearth process has been adopted, and concerning the final magni- 
tude of the plant I have it upon the authority of the company 
that this will be regulated entirely by the requirements of business, 
as it may by-and-bye develope itself. The company must necessarily, 
in engaging upon this new manufacture, be guided much by 
circumstances. At the present stage of the undertaking it does 
not deem it desirable to make known any more definite particulars. 
When the plant more nearly approach letion I shall doubt- 
less be in a position to enter into detail. The New British Iron 
Company, it will be remembered, is the firm which, as last 
week stated, has recently adopted the electric light at its works. 
These evidences of progress on the part of one of the chief “list” 
iron houses of South Saffordshire are altogether satisfactory. 


The bar and hoop trade is in anirregular condition. Theamount | beds. 


of business doing at the various works fluctuates considerably. 
Some mills are not ing more than half time. Much activity 
is, however, noticeable this week at the works of Messrs. Noah 
Hingley and Sons. This firm, amongst others, is in receipt of good 
orders from New Zealand, the South and other parts of Australia, 
and other export markets; for heir excellent quality of bars. For 


some descriptions of iron on home account also they are expe- 
riencing a very fairdemand. Upon chain and cable iron for their 
own use and for sale, the mills are running steadily. The firm 
quote their present list as here:—Netherton Crown bars, £7 10s.; 
horseshoe iron, £7 10s.; best rivet iron, £8; Netherton Crown 
plating bars, £8 10s.; double best ditto, £9; and treble best, £9 10s. 

Angle iron up to 8 united inches is quoted £8, and T iron of the 
same dimensions 

The bars of Messrs. Bagnall and Sons, Limited, up to 6in. flat 
and 3in. round and square, are quoted £7. 10s.; 9in. flat and 4in. 
round and square, £8; 4}in., £8 10s.; 4hin., £9; 4jin., £9 10s.; 
5in., £10; 5tin. rounds, £10 10s.; rounds, £11; 5fin., 
£11 10s.; Gin., £12; 6hin., £13; Tin., £14; and 7}in., £15. e 
firm’s turning and plating horseshoe bars are £7 10s. to £8; their 
angle iron, £8; and rivet iron, £9 to £10. 

Wm. Millington and Co.’s ordinary bars 
small rounds and squares, £8; ;'sin., £8 10s.; }in., £9; No. 5, 
£9. 10s.; yyin., £10; No. 7, £11; No. 8, £12; No. 9, £13 10s.; 
No. 10, £15 10s.; and No. 11, £17 10s. Cable iron is £8; chain 
iron, £9 to £10; tang iron, £9 10s., according to quality; rivet iron, 
£8 15s. to £10 5s.; and angle iron, £8 10s. to £10. 

igs are here and there moving off in somewhat parcels 
this week, but there is still not much activity in the trade. Such 
native firms as Messrs. Alfred Hickman and Son report that their 
current output of part-mine and cinder pigs is going away steadily. 
pigs 62s. 6d. = . for blast sorts, and 
cinder pigs are 40s. easy. Foreign sorts are unchanged in price on 
the basis of 45s. for Derbyshires. 

The lowness of current prices for scrap iron is shown by the 
following incident:—Recently a request for tenders to buy 30 or 
40 tons of wrought scrap iron was made. The highest offer re- 
ceived was 35s. per ton. This was in South Staffordshire, and 
covered delivery at works; yet last week a local trader booked in 
London, as a speculation, 20 tons of wrought scrap at 12s. 6d. per 
ton. This purchase will be sold again in this district. 

Touching the maintenance of the Mill and Forge Wages Board, 
the masters’ secretary has sent round to all the works notices 
declaring that whether the operatives refuse to subscribe or not, 
the employers will continue to pay their share. The notices are 
accompanied with a request that in accordance with a recom- 
mendation adopted at a recent meeting of the Board, the notices 
be posted up in the several works. 

The work now being sent away from the constructive engineer- 
pe a ange oh ludes a tract at the C t Works, Willenhall, 
of Mr. Jesse Tildesley, for a roof for a large public building in this 
country. It is in three purtions, one of which is the dome. Steel 
is not entering in any important degree into any of the structure, 
The weight of iron to be consumed is 150 tons. The dome 
is being erected 60ft. from the ground and is itself 40ft. high, 
whilst the diameter of the largest inside circular measurement is 
70ft.. The dome consists of strong cellular wrought iron lower 
curb, with twenty-four rivetted wrought iron jointed, curved, and 
tapered main ribs. At the top these are held in position by a large 
wrought iron top curb or ring, and at intervals down their length 
are secured by rivetted curvilinear purlins. The inside of the base 
of the dome is a true circle, but the outside is an octagon, of which 
the arsed measurement is 240ft. When complete the dome 
will have inserted between each rib slips of polished marble. The 
measurements of the whole of the ironwork employed have been 
most precise, being correct to the eighth of aninch. Of the three 
portions into which +he roof is. divided, one had already left the 
works before ‘the dome was begun. In the course of a few days 
the dome will be out of hand, when there will only remain that 
Poiiding = the roof which is intended to cover the transepts of the 


A contract for between 200 and 300 tons of cast iron socket 
pies, 7in., 6in., 4in., and 3in. sizes, is upon the market from the 

enilworth Waterworks Company, and should fall to some founder 
in this district. Local engineers-note also that the ironwork 
needed for the sewage purification works at Wolverton, Bucks, is 
now being’ inquired for. . The work includes water-wheel, gearing, 
mixers, carriers, valves, pipes, and the like. 

Export orders for hardwares continue below the average, but an 
improvement is expected. In some of the heavy trades of the dis- 
trict: foreign orders are increasing, and. hardwares should by all 
precedents follow suit. The overstocked condition of the colonial 
market keeps the demand and prices from that source — satis- 
factory. Only little good to this district is e: ted to + from 
the proposed tariff changes in the United States, even if they 
should become law. Butin the event of the Morrison Bill getti 
through the House of Representatives, the protectionists will 
a — stronghold in the Senate and the President. 

irmingham manufacturers continue to receive intimations from 
Calcutta of their success at the Exhibition in the matter of awards. 
The evidence which these awards give of the continued excellence 
of the manufactures in this great centre is very satisfactory. 

The strike in the Shropshire wire-drawing trade continues. 
Messrs. Nettlefold’s wire-drawing works in Birmingham are not 
affected by the dispute, since the men there are employed under a 
special arrangement, and the works, therefore, keep in as steady 
employ as hitherto. 

ufacturers are watching with interest the progress of the 
King’s Norton Gas—Purchase—Bill, before a Committee of the 
House of Lords. According to Mr. G. Stephenson, engineer, of 
Westminster, about £80,000 will have to be raised, of which 
£70,000 will be expended in the erection of works. The 
revenue would be £9900, and the profit £4767. The interest and 
sinking fund would represent £3600, and there will therefore be a 
net profit of £1167 on the year’s working. The district consumed 
over 80,000,000ft. of gas in 1882, and it is asserted that the profit 
to be attained from the works will largely reduce the rate. The 
opposers of the Bill affirm that the Birmingham Corporation can 
supply gas at far cheaper rates. 

Among the sanitary engineering operations in —— hereabouts 
is the carrying out, by the public authorities of Wednesbury, of a 
sewerage scheme of considerable proportions. The difficulties 
in the way of carrying long sewers over ground honey- 
combed with mines compel the abandonment of what id 
otherwise be an economical combination of the authorities of 
Wednesbury, Darlaston, and Tipton in the matter, and 
throws upon these districts the onus of separate provision. 
bea for its part, finds it necessary to expend some 
£35,000. . E. Pritchard, C.E., has drawn up for the town a 
scheme in which the ag is that of precipitation supplemented 
tramp? It is for 25,000 persons, sewage only being taken. 

ere would be a straining tank, where the sewage would be 
mixed with sulphate of alumina, and the effluent would be dis- 
charged into the Tame. With the present population of the dis- 
trict there would be 84 tons of sludge per day to be disinfected. 
All the mixing and other operations would be carried on under- 
ground, and nothing would be left exposed except the clear water 
in the tanks. 

The South Staffordshire railway separates the line where the 
works would be situated from the nearest houses and property, and 
the railway is on an embankment to a point above where the tanks 
would be placed. The owners of this property; however, object to 
the project, and on Tuesday urged their objections before the 
inspector, Mr. J. T. Harrison, sent down by the Local Government 
Board upon the application for powers to borrow the £35,000 
— The decision of the inspector is postponed 

laston proposes to spend on a similar object some £22,500; 
the principle adopted in this case being a system of filtration by 
, and the sewering of the town by pipes varying from 3in. to 
7in. in diameter. The sewage is intended to be discharged into an 
outfall at James Bridge, and thence would be raised on to land 
adjoining by pumping engines. During an official inquiry, result- 
ing from an application for powers to borrow, the Local Govern- 
rer — inspector on Wednesday expressed himself favourable 

e scheme, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The condition of business throughout every branch 
of the iron trade in this district continues very unsatisfactory, and 
all through there is one general complaint of depression. The 
weight of new orders coming into the hands of pig iron makers is 
extremely small, and the position of finished iron makers is even 
worse, as not only is there so “y 4 little business giving out in 
manufactured iron that some of the local forge proprietors are 
beginning to feel seriously the scarcity of orders, but they are 
having to face an lingly keen petition on the part of the 
Cleveland makers, who are offering at prices which local makers 
could not attempt to accept. Nominally, L hire makers of 
both pig and finished iron are holding on to late rates, and, so far 
as the pig iron makers are concerned, they have still tolerably large 
deliveries to make against old contracts; but there 1s such an 
absence of any weight of work in prospect that it is more a question 
of whether present —_ can be maintained than of any possibility 
of an advance, and the whole tendency of the market is in the 
favour of buyers, who naturally show a pes to hold back 
from giving out any orders at present beyond what is necessary for 
. absolute requirements. 

There was again a very dull market at Manchester on Tuesday, 
and although the firmer tone reported from Glasgow and ,Middles- 
brough had to some extent a steadying influence as regards prices, 
which could not be said to be any lower quotably than last week, 
the weight of actual business doing was not appreciably affected. 
Both local and district makers of pig iron report that they are 
booking extremely few new orders; for delivery equal to Man- 
chester they still quote, however, 44s. 6d. for Lancashire, and 
44s. 4d. to 44s. 10d. for Lincolnshire forge and foundry less 24, but 
the actual business doing at these figures is so small that they are 
little more than nominal quotations. During the week an advance 
of 6d. to 1s. per ton mesure 2° rates has been asked for Middles- 
brough iron, and one or two sales of good brands have been made 
at about 45s. 4d. net cash, delivered equal to Manchester, but the 
rise in Scotch warrants is altogether disregarded in this market, as 
it is looked upon simply as the result of purchases that are being 
made by nervous “ bear ” s tors. 

Occasional fairly large sales of hematites are rted at low 
figures, but ee is quiet, and 56s. to 56s. 6d., less 24 

cent., remains about the average price for good foundry brands 
lelivered into this district. 

In the finished iron trade, rather more business is reported in 
sheets, chiefly for shipment, and for the better class brands makers 
are holding for £8 per ton, but there are inferior qualities to be 
bought for delivery into this district at 5s. to 10s. per ton under 
the above figure. In other descriptions of finished iron there is no 
improvement whatever; Lancashire makers, in most cases, still 
quote £6 for bars delivered into the Manchester district, although 
in a few cases 2s. 6d. less might be taken for specifications ; 
but Cleveland makers are offering both bars and plates freely at as 
low as £5 12s. 6d. per ton delivered here. 

All branches of the ironfoundry trade are in a very depressed 
condition, and in most cases works are only kept going with reduced 
staffs of men. Of heavy builders’ work there is extremely little 

iving out, and there is so keen a competition for any orders that 

lo come into the market, that cast iron columns can be bought for 
£5 to £5 5s. per ton, whilst ordinary pipe castings, turned and 
bored, are offered at as lowas £4 10s. to £4 12s. 6d. per ton, 
delivered into the Manchester district. 

As regards the engineering trades there is no material change to 
report. With a good deal of keen competition some works are 
kept fairly a with orders. Tool makers are still moderately 
os and afew ial branches are busy. Generally, however, 
ers are thinning down, and prospects for the future are not 
en 


couraging. 

The quarterly meeting of the Manchester Association of 
—— and Foremen was held on Saturday, Mr. Thos. Ashbury, 
C.E., the president, in the chair. Four candidates for election 
were proposed, and of these eleven were elected members. The 
resolution in favour of the Manchester Ship Canal, of which I gave 
an abstract last week, was unanimously adopted. 

Business in the coal trade of this district has shown a slight 
improvement during the past week. At the reduced rates, which 
come into operation this month, the better classes of round coal 
are moving off rather more freely for house fire purposes, and 
although pits in most cases have still to be kept on about four 
days a week, the accumulation of stocks has been checked. 
Common round coals still move off only slowly for iron makin 
and steam purposes, and the tendency of requirements for genera 
trade purposes continues more in the direction of contraction than 
expansion. The present small production of engine fuel continues 
to move off freely at full current rates. At the pit mouth prices 
remain at about 9s. to 9s. 6d. for best coal, 7s. 6d. for possindle, 6s. 
for common house coals, 5s. 6d. to 6s. for steam and forge coals, 
4s. 6d. to 5s. for burgy, 4s. to 4s. 3d. for best slack, and 3s. 3d. 
to 3s. 6d. per ton for good ordi qualities. 

In the shipping trade a rather better inquiry is reported with a 
moderately increased weight of business doing, but 7s. 6d. per ton 
remains about the full average obtainable for ordinary 
Lancashire steam coal delivered at the high level, Liverpool, or the 
his week a slight falling off in th 

rrow.—I have to report this week a slight ing off in the 
business doing in hematite pig iron. The market is much quieter 
than it has been for sometime past, and owing to the lack of busi- 
ness, prices have seen a considerable fall. Buyers are slow in 
coming forward, and they do not place much confidence in makers. 
The present business doing is mainly to supply more immediate 
wants, and not with any idea of tion. The orders coming 
to hand from home consumers are both inextensive and inconsider- 
able, and the business doing on foreign account is considerably 
restricted. Prices this week have seen a great change, and 
uotations are made at 1s. per ton reduction on all qualities of 
mer. NowI hear that mixed parcels of Bessemer iron are 
offered and selling at 46s. per ton net at works, prompt delivery. 
Steel makers find the trade in a very quiet position, and they are 
not consuming large parcels of Bessemer. e orders being booked 
are anything but satisfactory. Rails are but in quiet demand at 
from £4 10s. per ton net at works and upwards. Greater activity 
is displayed in the merchant department. Shipbuilders are also 
remarkably quiet, and few new contracts are rted as having 
been booked. Engineers and boilermakers are but indifferently 
employed. Iron ore is quiet at last week’s quotations. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ACCORDING to the official statistics for February, our trade in 
coal, coke, &c., has increased from £676,427 to £739,695; but last 
month’s exports in hardware and cutlery were only £231,090, as 
compared with £294,633 in February, 1883. Every market shows 
a decrease except Holland and the United States; the former has 
increased from £5636 to £7030, and the latter from £28,024 to 
£29,359. These increases are very slight, and compare most 
unfavourably with the falling-off shown by Russia, from £2559 to 
£1727; Foreign West Indies, from £8571 to ; Brazil, from 
£18,786 to £12,967; Argentine Republic, from £10,536 to £5645; 
British North America, from £12,556 to £8872; British Possessions 
in South Africa, from £10,410 to £5938; British East Indies, from 
£27,598 to £22,209; Australasia, from £67,557 to £43,354. 

Pig iron also shows a serious falling-off during the month, from 
£224,352 to £164,361. The increasing markets are Russia, Ger- 
many, and Holland. Belgium shows an immense falling-off, from 
£32,643 to £4291; France has dropped from £38,156 to £25,444; 
Italy, from £14,739 to £9574; the United States, from £58,933 to 
£34,591. In steel rails there is another heavy decline. In Febru- 
ary, 1882, the value exported was £365,999; in February, 1883, the 


value fell to £301,670; and for last month there was a further fall 
to £230,886. Holland, which took rails to the amount of £9550 in 
February of 1883, had none at all last month; Italy fell from 
£32,295 to £6119; Mexico, from £18,823 to £1655; the Argentine 
Republic, from £33,068 to £21,708; British North America, from 
£9239 to £685; British Possessions in South Africa, from £20,161 
to £4827; British East Indies, from £80,528 to £26,531. Austral- 
asia, on the other hand, has increased from £36,610 to £80,513. 

In unwrought steel there is also a considerable decrease, the 
value last month being £79,672, as compared with £105,612 for the 
corresponding period of 1883. The falling off in the United States 
trade is sufficient to account for the whole of the decrease, last 
month’s —— to that market being only £22,720, while for 
February, 1883, they were £49,853. It does not make the figures 
any more pleasant reading when it is remembered that in February, 
1882, we exported unwrought steel to the value of £181,856. 

Machinery and mill work—other than steam engines—show a 
gratifying increase, the value for February last being £318,164, or 
nearly £103,000 in excess of that for February, 1883. Brazil shows 
a remarkable inerease, from £8936 to £26,858, and British East 
Indies from £25,640 to £86,413, Australasia from £32,508 to 
£44,134. The decreasing markets are Russia, Egypt, United 
States—which had only £1755—British North America, and 
British Possessions in South Africa. 

Generally, the trades of the town continue very quiet. The 
leading cutlery houses are fairly well employed; but there is no 
pressure in any department. e lesser houses are short of work, 
and there is undoubtedly a good deal of distress in the town, 
though it is endured in silence. There is not much prospect of 
any great change for the better this side of the next winter. 

ere is some movement in the silver trades. Messrs. James 
Dixon and Sons, of Cornish-place, have been remarkably busy 
during the whole of the season, and they have just received a 
- ye order from Australia, which includes a general assortment 
of their chief products in the silver and plated wares. This firm 
are also doing a capital business in the Indian markets, as 
well as for South America, especially in the Spanish Possessions. 
Messrs. Walker and Hall, of the Electro Works, Howard- 
street, have succeeded in carrying off some good Government 
orders for the Admiralty. They report an increasing de- 
mand in their poe | silver department, which does not 
look as if the general public anticipated a early repeal 
of the silver duty. Messrs. Walker and are bringing 
out an instantaneous plate cleaner, which is certain to be 
appreciated in every household where there is any quantity of 
silver to be kept bright, and particularly by shopkeepers who have 
but limited time in which to maintain their seat in a condition to 
attract customers. 

The Limerick Wheel, famous in the days of the Sheffield flood— 
just twenty ao to a day as I write—is the site of extensive new 
works, which Messrs. Ward and bs t9e the well-known edge tool, 
carving tool, and sheep shear manufacturers are erecting specially 
for the production of sheep shears on a large scale. The are 
adding another and a new department at Limerick Wheel for the 
manufacture of spades and shovels. 

Messrs. Taylor Brothers, Adelaide Works, Sheffield, have been 
awarded a first-class certificate and gold medal for their exhibit of 
saws, &c., at Calcutta Exhibition. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A FAIR t of busi was done at the Cleveland iron 
market, held at Middlesbrough on Tuesday last, and prices were 
somewhat higher than ruled a week previously. Buyers appear 
more inclined to place their orders than they have been for some 
time past; and so far as pig iron is concerned, the market is much 
firmer since the stoppage of furnacescommenced. For this month’s 
delivery 37s. was on Tuesday freely given for No. 3 g.m.b. For 
special brands makers ask 37s. 6d. to 38s. per ton, and will not 
take less. Owing to a deficient supply, the price of forge iron has 
risen to 35s. 6d. per ton, and below this figure none can be had; 
some makers even ask 6d. to 1s. per ton more for it. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store continues to decrease. The quantity held on 
Monday last was 61,050 tons, being a reduction of 200 tons for the 
week. In their Glasgow store they hold 594,006 tons. 

There is no change for the better in the manufactured iron 
trade. But few mills are kept at work without intermission, and 
there is the greatest difficulty in procuring specifications. Fresh 
orders are exceedingly scarce. Prices remain about the same, ship 
plates being £5 2s. 6d. to £5 5s. per ton, shipbuilding angles 
£4 15s. to £4 17s. 6d., and common bars, £5 to £5 2s. 6d., all 
on trucks at makers’ works, less 24 per cent. discount. Puddled 
bars are offered at £3 5s. per ton net, free on trucks at makers’ 
works, The steel rail mills are tolerably well employed, but new 
orders are difficult to get, and prices do not improve. 

It will be remembered that most of the steel rail makers, both 
British and Continental, are now confederated, in order to keep 
up — They have managed to do this in some degree, but only 
at the cost of remaining to a considerable extent idle. 

The value of the goods exported from the Tees in February— 
exclusive of coal and coke—was £146,436, being a decrease of £6296 
compared with February, 1883. The exports from Newcastle last 
month are valued at £159,667. 

A new shipping company, to be called the County Steamship 
Company, Limited, is being organised at Middlesbrough. The 
capital is £48,000 in £10 shares, and arrangements are being made 
for the purchase of two screw steamers of 2400 tons capacity 
each. There are only forty-two steamers owned in Middles- 
brough, and, considering the large exports and the recent increase 
of the chemical and salt trades, it is thought that there ought to 
be room for further enterprise in that direction. 

A meeting of the Board of Arbitration will be held at Darling- 
ton on Monday next to discuss the future wages of ironworkers. 
It is probable that the notice for a 10 per cent. reduction will be 
referred to an arbitrator. 

The strike of platers’ helpers at Stockton has come to an end, 
the men agreeing to a reduction of 1s. 6d. per week. At Messrs. 
Craggs and Son’s shipyard at Middlesbrough a reduction of 1s. per 
week only has been effected, but the full reduction of 1s. 6d. per 
week has been agreed to at Messrs. Raylton Dixon and Co.’s 
yard. At Hartlepool the dispute has been settled by the men 
agreeing to a _ cent. reduction. On the Tyne the helpers 
came out on strike on the 4th, and still so remain. The platers 
desire to reduce outside men 2s. and inside men 3s, per week. 
About 100 men are affected. The helpers on the Wear are also on 


strike. 
ing partner of the firm of Dorman, 


Mr. A. J. Dorman, managing 
Long, and Co., of the Moor Ironworks, and chairman of the 
North-Eastern Steel Company is seriously out of health through 
overwork. He is ordered three months’ rest by his medical 
attendant. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Srvce the report of the committee on pig iron in Connal’s stores 
was issued, there has been considerable animation in the warrant 
market, a iarge quantity of iron having changed hands at advancing 
prices. There have also been some additions to stock, amounting 
in all to about 900 tons for the week. The number of furnaces in 
blast is 97, as compared with 113 at this date last year. 

Business was done in the warrant market on Friday up to 
42s. 8d. cash. On Monday transactions occurred in the forenoonat 
42s. 6d. to 42s. 10}d. cash and 42s. 8d. to 43s. one month, the 
afternoon quotations being 42s, 104d. to 42s, 94d. and 42s, 10d, 


cash, and 43s, O}d., 42s. 11d., and 43s, one month. The market wag 
strong on Tuesday, with transactions at 42s. 11d. cash, Business 
was done on Wednesday at 42s. 94d. cash, and to-day—Thursdg: 
—transactions took place at 42s. 9d. to 42s, 94d. cash, and 42s, 1144, 
one month. 

The market values of makers’ iron are firmer, as follow:— 
Gartsherrie, f.o.b., at Glasgow, per ton, No. 1, 588.; No, 3 
5ls.; Coltness, 57s. 6d. and 5ls.; Langloan, 54s. 6d. and 5is,: 
Summerlee, 52s. and 48s. 6d.; Calder, 53s, 6d. and 48s.; Carn. 
broe, 52s. 6d. and 48s, Gd.; Clyde, 48s, and 45s, 6d.; Monkland 
44s. 3d. and 41s. 6d.; Quarter, 43s. 9d. and 41s.; Govan, at 
Broomielaw, 44s. 3d. and 41s. 6d.; Shotts, at Leith, 53s. 6d. and 
52s.; Carron, at G mouth, 48s. 6d.—specially selected, 54s, 
—and 47s. 6d.; Kinneil, at Bo’ness, 46s, and 45s.; Glengarnock 
at Ardrossan, 52s. and 46s,; Eglinton, 46s. and 43s.; Dalmelling. 
ton, 49s. and 45s, 6d. 

Nearly 7000 tons of iron ore were received in the Clyde from 
Spain last week. 

Evidences are accumulating as to the increasing slackness in the 
manufactured iron trade of the West of Scotland. Several 
hundreds of workmen have been paid off at the Lanarkshire rolling 
mills, and it is feared that the business will be very quiet during 
the remainder of the spring and summer. 

There is a better feeling in the coal trade of the West of Scot. 
land. It is now all but apparent that the lowest point in prices 
for the season has been touched, and on this account there is li ely 
to be a substantial increase in the demand on the parts of con- 
sumers who have been holding back for still lower rates. The 
shipments at the different ports exhibit a slight increase. Among 
the cargoes despatched from Glasgow were 1300 tons to River Plate, 
1400 to Odessa, 3060 to Bordeaux, 1100 to Savona, 900 to Passages, 
809 to San Francisco, and smaller quantities to other places. There 
is a want of animation in the coal trade in Fife and Clackmannan, 
Prices are now reduced to 6s. 6d. to 6s. 9d. per ton f.o.b. at 
Burntisland, and even at these low figures it has been difficult to 
obtain orders for cargoes. The week’s shipments at Leith amount 
to 3000 tons, while 1143 tons left Grangeméuth. 

In Fifeshire the colliery owners have a great deal of trouble with 
the union, which is now the only one of any co’ uence remaining 
in the mining industry of Scotland. The men are kept continually 
in a ferment, and their conditions for the last twelve months 
contrast most unfavourably with that of the colliers in the principal 
West of Scotland mining districts, where no union worthy of the 
name exists. Mr. Thomas Barr has dismissed 100 miners from his 
Orchard gas coal pit at Carlisle in Lanarkshire. Meetings have 
lately been held in the Hamilton and 7 districts, at which 
resolutions were passed that the colliers should restrict the output 
of coal. At one or two collieries efforts are being made to ca: 
this resolution into effect, but it will be impossible to obtain 
unanimity among the miners on the subject. 

In the past two months 97,710lb. of gunpowder were exported 
from the Clyde, as compared with 53,2001b. in the corresponding 
period of 1883. 

During January and February 242 vessels with an aggregate 
tonnage of 202,593 arrived in the Clyde, as against 227 vessels and 
185,545 tons in the corresponding two months of last year. The 
245 vessels and tons, against 251 vessels 
and 241,038 in the corresponding period. : 

The shipbuilding trade of the e is quiet, with few fresh 
orders coming to hand, and it is an’ ted that in some depart- 
ments of labour further restrictions have to be made. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE prominent subject of discussion th out the district 
during the week has been the alleged overtures the promoters 
of the Barry Dock scheme to buy the Bute Docks, That the Mar- 
quis is not indisposed to sell is a fact, and equally true that the 
Cardiff coal and shipowners would gladly hail a harbour trust the 
same as at Swansea, and get the docks into their own hands. One 
of the conditions, I am told by one interested, is that no opposition 
should be offered by the Marquis of Bute to the Barry scheme. i 
would be essential, they say, as the Barry Dock would constitute oneof 
the material guarantees to be held by the Marquis. The matter is one 
of the most important brought notice of late years, and at 
Cardiff is discussed with avidity. Anything that would — 
about a peaceful working must be hailed with satisfaction; but 
am afraid anticipation of a is premature. It is a bi 
question, and would necessitate a long time for discussion an 
arrangement of details. The Marquis is at Athens at present. 

The coal trade continues to flourish, and not only is the demand 
as well sustained, but prices are as firm as ever. 

The men have been looking forward to the result of the audit of 
the last four months’ sales, and have been expecting an advance. 
This hope, however, has not been realised, the auditors having 
announced ‘‘ No change in wages justified.” 

No one moving through the great coal districts can close his eyes 
to the strong probability that, so far.as our best coal is concerned, 
there will be no more aS Every acre of coal land in the 
Rhondda is secured; the last ings are beginning, and as the 
area narrows and outputs lessen, prices must advance, and wages, 
of course, follow. The period we are now entering upon may be 
one of fifty or a hun years, but it is the last as regards the 
valuable No. 3 Rhondda and 4ft. steam coal, When the owners 
of these coals—and they might all go into a small London parlour 
—can be sufficiently trustful of each ot’er to associate for the 
purpose of getting proper value, some return will be obtained fo 
the disastrous years and sunken capital of the past. 

The question of obtaining the Fleuss life-saving apparatus ha 
been before the coalowners, and has been relegated to the Sliding- 
scale Committee. A few will very likely be obtained in the more 
fiery districts. There can be little doubt that, if some had been 
used after the last explosion, the rescuers would have been saved. 

Some of Vipond’s men, Monmouthshire, are on strike. The 
cause is that the “ pings” reduce the earnings of the men below 
a living standard. It isa pity that the men, instead of striking, 
had not appealed to the Arbitration Committee. 

February totals of work are satisfactory. Cardiff sent away 
582,000 tons of coal; Newport, 140,000 tons; Swansea, 80,000 tons; 
and Llanelly, 5000 tons in round numbers. In addition 200,000 tons 
were sent away from the various ports by coastwise shipment. 
Iron does not show so well. Cardiff sent away 9900 tons, New- 
port 5494 tons, and Swansea 573 tons. Patent fuel, on the con- 
trary, isin good form. Since January 1st Cardiff has sent away 
29,000 tons and Swansea 55,395 tons. Swansea is decidedly look- 
ing up in importance as a port, and the rumour there this week is 
that Liverpool steamers are going to call there for America. This 
has reference to the tin-plate trade, which is fairly maintained. 
Good steel plates are in demand. Steel rails are in 
feeble requirement. In fact, all the works are not half so vigor- 
ously employed as they might be, and prices remain in the same 
inanimate state. Some large machinery has been placed in the 
new Troedyrhied Works this week, and the skill exercised in 
getting it into position on the side of a hill was creditable. 

The report of the Permanent Relief Fund is satisfactory. In 
1881 the members were only 5634; in 1883, 22,541. In 1881 the 
claims against the fund were five, last year fifty-seven. 

There is no movement of any account in iron ore. An average 

uantity has come to hand at Newport and Swansea, but sales are 
slow. One vessel in the trade, owned by a Cardiff firm, has gone 
down near Bilbao. 


— 


In connection with the International Health Exhibition to be 
held at South Kensington, is to be an exhibition to illustrat th 
operations and influence of schools of art, 
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THE PATENT JOURNAL. 
ourna 8 
Condensed from the Journat of the Commissioners of 


“* come to our notice that some applicants of the 
Sales Department, for Patent fications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-opice Oficials, by 
giving the number of the page of THE ENGINEER «t which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been nuule by looking at THe ENGINEER 
Index, ond giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tiuding the numbers of the Specification. 


Applications for Letters Patent. 
** When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 
4th March, 1884, 
4305, WATER-CLOSET, A. Emanuel, London. 


4306. Savery Hypravitc Brarines, D. Stewart, 
Glasgow. 

4307. TRaAM-CAR Protector, 8. G. Lin , Liverpool. 

4308, VENTILATOR for FopDER Baas, W. P. Thompson. 


_(F. Wheaton, New York, U.8.) 

Ex.ecrric Timerreces, W. P. Thompson.—(F. 
Baumann, Waldenburg.) 

4310. Trimmine Wicks, F, R. Baker, Birmingham. 

4311. Hanpies for Packaces, A. A. R. 
Gibbs, Birmingham. 

4312, REGENERATIVE Furnaces, J, W. Newall, Ongar. 

4313. Kitys, J. W. Newall, Ongar, 

4314. Horsesnoes, E, Bray, Halifax. 

4315. Macuiwe for Osters, J. Rowlatt, 
Leicester. 

4316. Waeets, J, Browning, Strand. 

4317. SEcuRING PuLLEYs to AxLxs, &c., W. Cook, sen., 
and T, Cook, Attercliffe. 

4318. Groovine Irons, W. Cook, sen., and T. Cook, 
Attercliffe. 

4319. Lamps, C. Campbell, Sheffield. 

4320. Maxuxe Marts, J. Whiteley, Salford. 

4321, Hoipina, &c., Parnrers'’ Piaments, H. J. Allison. 
_{(F. 8. Dellenbaugh, New York.) 

4822. StraicHt-way Stop VA.ves, H. J. Allison.—(J. 
H. Blessing, Albany, U.S.) 

4323. Macuine, H. J. Allison.—(0. 
Simonson and B, Schott, New York. 

4324. Revo.vine G. Shepheard, Ivy Bridge. 

4325. Maxine AERATED Liqurps, R. A. Mossman and 


J. M. Mayelston, Brough. 
Yarn, L. Simpson, Preston, and H. 


4826, Sizina, &. 
Livesey, Blackburn 

4827. TRANSMITTING SouND by means of ELecrricrry, 
F. V. Stead and E. R. Hedgman, London. 

4328. Ova Mirrors, H. Besson and E. Kent, London. 

4329. Lamp Buryers for VeLocirepes, ¥F. Spencer, 
Northfield. 

4330. Muvers’ Sarery Lamps, G. A. Haworth and E. 
Jones, Cawthorne. 

4331, Sewina Macurinery, A. G. Brookes.(W. F. 
Beardslee, Boston, U.S.) + 

4332. SimuLTaNEous Licurs or Sasnes of 
GARDEN Frames, D. McKellar, London. 

4333, Exrractine Mera.s, J. Miles, London, 

4334. MeasurRING, &c., the of Warer Passina 
through a Macurnr, F, bers, London. 

4335. Apsustina the Wick in Lamps, G. Charman 
London. 

4336. Brakes, W. Davis, London. 

4337. Taps and Vatves, J. Blackburn, Bushey. 

4338. Dres and Taps, T. Vollkommer, London. 

4339, R. H. Brandon.—(£. A. Gleason 
and J. H. Swartz, New York, U.8.) 

4340. Douste Drivine Gear for Tricycies, V. A. 
Wraight, South Hornsey. 

4341. Copyina Tractnos, &c., W. R. Lake.—(P. H. 
Mandel, Astoria, U.8.) 

4342. KNEADING von, &c., H. H. Lake.—(0. 2. 
Chase, Boston, U.8.) 

4343, SrRikeR, &c., for PapeR-RULING Macuines, W. 
C. Pell London. 

4344 VeLocrpepes, W. T. Crooke, London. 

4345, FARE-REGISTERING Apparatus, W. R. Lake.—(J. 
J. Wesselman, Weteringschaus, Amsterdam.) 

4346. InsuLaTinc Mareriats, W. R. Lake.—(T7. S. 
Leigh, Philadelphia, 

4347. Winpow Sasues, G. Pelling, Hornsey. 

4348. ANTIFOULING, &c., Paints, H. J. Haddan.—{W. 
D. Folger, Calcutta.) 

4349. Mues, J. Wardle, Oldhatn. 

4350, SEPARATING Macuine, J.C. Mewburn.—{C. F. F. 
Frohberg, Roswein, Saxony. 

4351. StraicuTenine, &c., Lenorus of Wire, J. Shel- 
ton, Wolverhampton. 

4352. Rakes, W. R. Lake.—{J. Moore, Greeley, U.S.) 

4353. JEWELLERY, &c., E. E. Atkins, Birming! 4 

4354. Sasu Fasteners, W. Watson, London. 

4355, Pyrumatic Cannon, W. A. Bartlett, U.S. 

CasEINE Perrone, &c., T. Wey), 

rlin, 

4357. Jour, W. Hassall, Beeston. 

4358. TricycLes, W. Hillman, Coventry, and W. B. 
Powell, London. 

4350, PLanina, &c., Macuines, W. R. Lake.—(F. 
Meisel, Boston, 

4350. GLazine Roors, &c., J. D. Mackenzie and W. 
Atchison, London. 

4351. Susstances for Propucine Coup, A. D. Cohen 
and H. J. Emanuel, London. 

4362. Cream of Tartar, F. Wirth.—(F. Dietrich, 
Munich, Germany.) 

4353. FIRE-EXTINGUISHING Apparatus, W. R. Lake.— 
(C. C. Walworth and 0. B. Hall, U.S.) 

4361. Box, E,. Eskell, London. 

4365, LEAD-ARMOURED Eecrric CaBLes, R. 8. Waring, 
Pittsburg, U.S. 

4306. LEAD-ARMOURED ELecrric Cases, R. S. Waring, 
Pittsburg, U.S 

4367, Evecrric Castes, R. 8, Waring, Pittsburg, U.S. 

4368, ELecrric Cases, R. 8. Waring, Pittsburg, U.S. 

4369, Reparring Derects in LEaD-ARMOURED ELECTRIC 
Castes, R. 8. Waring, Pittsburg, 

4370. Manprets and Dies, R. 8. Waring, Pittsburg, 
Pennsylvania, U.8. 

4371, MANDRELS, R. 8. Waring, Pittsburg, U.S. 

4372, Firg-arMs and ORDNANCE, J. P. Onderdonk, 


Philadelphia, U. 
= Toy Furniture, D. W. Childs and J. Bush, 


4375, Braceets, E, Edwards.—(J. H. Beaupied, Paris. 
4876. Apparatus for Faciuiratine the TEACHING 0} 
ARITHMETIC, E, Edwards.—(7. Verkoyen, Belgium.) 

4377. Conica, Surraces, E, Edwards. 
Pichot, Angers, France. 

4378, Horsesnors, E. Edwards.—(F. B. Greifeuhagen 
and A. Schnitzer, Zittau, Germany. 

4379. Hose E. Edwards. —(J. Grether and 
G@. Witte, Germany.) 

4980, Arparatvs, W. R. Lake.— 
C. Walworth, Boston, 

4381, Heatinc Disnes, &c., W. R. Lako.—(E. Blay, 


ien, France, 
Gatvanic Batreries, &c., C. J. D. Oppermann, 
n. 


5th March, 1884, 


4383. and H. V London, 


4385, ComPounp M A 
Dans ARINE STEAM Enotnes, W. Brock, 


4386, RAtLwaY Mink CHURN J. Hanson, Tipton. 
4387. Fasrentina PACKING-CASES; R. Johnston, Edin: 


4388, 
the Strenora of Evedrric CURRENTS, 


4389. Securinc Vine Rops to the Wire in GLass 
Houses, E. Delataste, Jersey. 

4390. Fastentnc for Hanp Baas, &c., J. B. Brooks, 
Birmingham. 

4391. Gas Moror Enornes, T. M. Williamson, J. 
Malam, and C. W. King, Southport. 

4302. PuospHaTes and PuHospHoric Acip, A. Adair, 
Egremont. 

4393. Har and other Boxgs, G. Downs, Hoole Hill, 
near Birmingham. 

4304. Router Skates, W. P. Thompson.—(z. H. 
Barney, Springfield, U.S.) 

4395, REGULATING the Spreep of Guipe Screws of 
Latues, W. Darling and R. Sellers, eo 

4396. Apparatus to be Arracnep to t 
SprnpLes of Laturs for Hoitpinc Work to_be 
OpeRATED upon, W. Darling and R. Sellers, Keighley. 

4397. Conpensina Stream or other Vapours, R. 
Howarth, Wolverhampton. 

4398. Vatve, B. G. Martin, South Mall, Cork. 

4399. TurnstiLes, C. Isler, London. 

4400. Hanpies of Taste Curtery, &c., C. Ibbotson, 
Sheffield. 

4401. Bearmscs for Locomotive Enoines, &c., J. 
Willis, Sheffield. 

4402. Curtinc Lenotus of and other 
Tues, 8. W. Challen, Birmingham. 

4403. Deoporisinc Fa:caL Matrer in WATER-CLOSETS, 
T. Welton, London. 

4404. CoLourinc Puorocrarus, &c., B. P. Stockman, 
Westminster. 

4405. SasH-BaRS and AsTRAGALs, G. C. Warden, Tyne- 
mouth, and J. Ferguson, Edin h. 

4106, ANTI-COLLISION APPARATUS for RaiLway TRAINS, 
E. Cornelis, London. 

4407. SupportinG Books, &c., G. A. Carozzi, London. 

4408. Primary Batreries, I. Lucas, Upper 
Edmonton, 

4409. Gov T. Gl iter. 

4410. Frsrovus MATERIALS, J.C. Mewburn.— 
(J. Stoltz, France.) 

4411. Dritiine, &c., Macnines, J. C. Mewburn,— 
(V. Prétot, Paris. 

4412. Pencit Cases, 8. Dtinkelsbithler, Nuremburg. 

4413. Matt, &c., Kits, W. Lawrence, London. 

4414, Two-speep Gear for VELocirxpes, W. Simpson, 
Hastings. 

4415. New Piaments, G. W. von Nawrocki. —(P. 
Béttiger, Russia.) 

4416. Stockrnos, &c., A. P. Sheffield and A. W. Wills, 
Leicester. 

4417. CuLoripe of Soprum, W. 8. Richardson and W. 
J. Grey, Gateshead. 

4418. PreventTiINe Waste of Water, T. Penn, London. 

4419. Mincinc Macutyes, T. Williams, jun., London. 

4420. Mirre Cramps, T. J. Syer, London. 


4423. Steam Traps, J. F. Johnstone, Belvedere. 

4424, Lastinc Boors and Sxogs, F. Harrison, London. 

4425. STEEL INcors, J. Gjers, Middlesbrough-on-Tees. 

4426, Fine Licurer, R. Day and R. Ward, London. 

4427. TAKE-UP MecnanisM for Sewrxc Macuines, G. 
Sawyer.—(The White Sewing Machine Company, U.S.) 

4428, CLocks, J. M. Richards.—(@. B. Webb, U.S.) 


6th March, 1884. 


4429. Vetocipepes, F. W. Gerhard, Wolverham| 
— Meats, &c., B. Harlow, Maccles- 
eld. 

4431. Warercocks, A. & T. Vaughan, eee. 
4432. PLates for Seconpary N. C. Coo! 
Newcastle-on-Tyne, and J. Swinburne, Brockley. 

4433. Swivets, &c., R. Collard, Birmingham. 

4434, SpHerica Joints, J. Thomson, 

4435. Srop-motion for Twisters, H. Tee, Tipperary. 

4436. Krepinc Topacco from Movu.piness, W. H. 
Barnard, Stroud. 

= Castors for Furniture, W. H. Richards, Bir- 
ming! 

4438, VENTILATING SrpHon Traps, J. Miller, Glasgow. 

4439. Socket Wasner, H. James and G. Ro 
Sheffield. 

4440. Steerinc Gear of Tricycies, &c., F. Baker, 
Southampton. 

4441. Fences, W. Garland, East Molesley. 

4442. Parturition InstRUMENT, G. Heighes, Stevenage. 

4443, Tram-cars, G. A. Newton, Liverpool. 

4444. Sroves, F. Wood, Wexford. 

4445. Birp Caces, H. Brittain, Birmingham. 

4446. Sream Derrick Cranes, J. and E. Gledhill, 
Lindley, near Huddersfield. 

4447. ARTIFICIAL Fiy Makino, J. Macnee, Perthshire. 

4448, Propuctnc Raw for AsPHALT Pavina, 
E. Dietrich, Berlin. 

4449, Beamine Frames, R. Turner, Burnley. 

4450. Taste CuT.ery, &c., T. H. Heard, Sheffield. 

4451. Suavine, H. and W. Edley, Sheffield. 

4452. Sart, G. C. Denison & J. E. Higgin, Northwich. 

4453. CHeckine, &c., Apparatus, W. 8. Laurie, 
Withington, near Manchester. 

4454. Rartways, E. Gregory and A. Kissam, London 

4455. Sroprers for Borries, &c., W. Brewer, London. 

4456. Kerrie, H. Barron, London. 

4457. Rattway Venicie, R. Hill and J. Darling, 

Ww, 


4458, BREECH-LOADING Sportinc Fire-arms, T. South- 
gate, London, 

4459. Sarery Lock, &c.,J. C. Garrood, Folkestone. 

4460. Primary E.ectrric Bartrery, H. Binko, London. 

4461. Soakine Pits, T. Doughty, Glasgow. 

4462, Lamps, F. W. Bach, London. 

4463, Ansorpine SHocks in RatLway TRAINS DURING 
Cox.isi0n, R. Hill and J. Darling, Glasgow. 

4464, CatcHInc VERMIN ALIVE and UNINJURED, J. 
Beer, Blize Park. 

4465. Propuctnc AERATED Waters, &c., T. Hogben, 
London. 

4466. Heatinc Water and Generatrine Steam, A. H. 
Hearington, on. 

4467. Gas Burners, A. H. Hearington, London. 

4468, Sueep Suears, W. Packard, Sheffield. 

4169. Sprout for Feepers, W. H. Rusden, 


4470. Fire-escapes, 0. Hansen, California. 

4471. Repvcine Friction in Braries, A. Osborn, 
London. 

4472. Beatinc Carpets, 8. Child, Brighton. 

4473. Preservinc FERMENTED Liquors, R. G. Bell, 


Oxford. 
gH gu Hats, 8. Simmons, J. and J. C. Buckley, 
4475, Evecrric Pies or Bartreriss, F. de Lalande and 


. Chaperon, 

4476. Srorprer Lockixnc Devices, J. D. Mattison, 
ew York, 

4477. Iron or Street Castinas, J. D. Ellis, near 


Rotherham. 
4478. PortaBLe SHow-case, G. B, Baugham, Waltham- 


stow. 

4479. ComBrineD WALKING or UMBRELLA Strick and 
Smokers’ Case, J. E. Jones, Bristol. 

4480. Morpants and CoLourine Matters, W. L. Wise. 


4482. CementTaTion Furnaces, J. H. Johnson.—(A. 
Berthomieu, Paris.) 

4483. CLosina and Re-opentnec Sorr Merar, D. T. 
Bostel, Brighton. 

4484. Foa-norns, J. Bryceson,’ London. 

4485. Haymakers, ©. Blackstone, Stamford. 

4486. Breap, Biscurts, &c., J. L. Thudicum, London. 

4487. VeLocirepes, W. Hillman, Coventry. 

4488. CovpLine and Uncoup.ine, C. W. Lee, London. 

4489, Breer Taps or Vatves, A. T. Booth, London. 

4490, ELevators or Lifts, R. M. Ordish, London. 

4491. Water to Steam Borers, &c., T. 

omson, London. 

4492. Metopions, &c., C. Pietsehmann, Berlin. 

4493, ELevators or Lirts, W. Beck.—(V. Valette, Paris.) 

4494, DYNAMO-ELECTRIC Macuine, W. H. Beck.—{A. J. 
Cote and F. Lesobre, 

4495, Suutries for Weavine, H, Smith, Bradford, 


4496. Penci, SHarveners, W. R. Lake.—(J. Jenkins, 
New Jersey, and —. Smith, Brooklyn.) 

4497, Printinc Macutnery, B. W. Davis, London. 

4498, Sarery Foor Srraps for Lapres’ Ripino Hasits, 
H. Nicoll, London. 


ith March, 1884. 


4499. Brakes for Stroprinc Looms, W. Haythorn- 
thwaite, Blackburn, 

4500. Sarery Sas Fastener, H. Wyatt, Redhill. 

4501. Picker for Looms, T. Westley, Fulwood, 

4502. Startinc Gear for Tram-cars, &c., A. M. 
Vereker and 8. M. Yeates, Dublin. 

4503. Compounp E.ecrric Conpucrors, W. P. Thomp- 
son.—(F. L. Pope, Elizabeth, New Jersey, U.S.) 

4504. Woop Screw, W. P. Thomp —+(S. Montg Y; 
New York, U.8.) 

4505. Mera. Boxes, D. and 8. Timings, Birmingham. 

4506. Brackets, G. F. Durose, Birmingham. 

4507, SEL¥-cLostnc Hince, W. Johnson, Dunfermline. 

4508. Fasreninas for Drivinc Banps, G. Robson, New- 
castle-on-Tyne. 

4509. Hay Cotiectrors, H. Lander, Mere. 

4510. Roorinc and Ventitation for Hay, &c., Pro- 
puce, H. Lander, Mere. 

4511. Topacco Pires, D. T. Lee, London. 

4512. Propucinc Curomo ILLustrations of Stove 
Grates, &c., J. Lockwood, Glasgow. 

4513. Musicat Winp Instruments, E. Barnes, Hands- 


worth. 

4514. Dryinc Grass, &c., F. Erskine, Hulme, and D. 
Walker, Manchester. 

4515. Preservinc MANILLA Ropes, J. Brown, Higher 
Tranmere, and T. R. Rol , Birkenhead. 

4516. Recovery of Ammonia from Waste Gases, W. 
Scott, Glasgow. 

4517. DovsLe Driving DirrerentiaL Gear of VELOcI- 
F. C. Birmingham. 

4518, Convertino Recritinear into Rotary Motion, 
J. Kirk, Sheffield. 

4519. Axes and Apzes, T. Myers, Tinsley. 

4520. CONVERTIBLE and BaGcaTeLLe Taste, E. 
W. Barnsley, Edgbaston. 

4521. Breap, M. Croydon, Walsall. 

&c., Ratmway Trucks, W. H. Holt, 


ax. 
4523. Hor-waTer Borter, H. Wheelwright, London. 
4524. Hostery Combinations or Dresses, T. Walker, 


Leicester. 

4525. Mixine Tea, &c., J. Dick, G Ww. 

4526. Stop-BELL for VeLocirepes, F. W. Jones, Exeter. 

4527. Movinc ApVERTISEMENTS, H. Y. Dickinson, 
Newbury. 

4528. Snips, &c., G. H. T. Beamish, Ireland. 

4529, Firrines, A. Pye-Smith, O. W. White, 
and R. Elliot, London. 

4530. OpTarnina, &c., Motive Power, A. M. Clark.— 
(G. Ghisi, Genoa.) 

4531. Rarsinc SUNKEN VessELs, W. Atkinson, London. 

4532. SELF-TIGHTENING Hoss, &c.,R. Gosling, Ipswich. 

4583. Cummney Cow s, &c., J. King, Reading. 

4534. OptarninG Rotary Motion, G. Shann, London. 

4535. Castine GRANULAR METALS upon FrBRovs METALS, 
&c., P. Barry, 

4536. and other Surves or Buns, W. Rose, 
Halesowen. 

4537. Kyirrep Wire Fasrics, E. de Pass.—(Z. Popp, 


ienna. 

4538. Funnecs, E. de Pass.—{J. T. Cartier, 

4539. VenTILAToRS for AppaREL, D. Pick, 
London. 

4540. Merat Raitway SLEEPERS, E. de Pass:—(?. 
Sévérac, Paris.) 

4541. Brakes or WEIGHTING Motions, J. Parkinson, 
Bradford. 

4542. Vatve-caps of Brass Musica, Winp.Instrvu- 
meENTs, D. J. Blaikley, London. 

4548. Automatic Car Couriers, G. W. Smillie, 
Newark, U.S. 

4544. Bricks, W. Johnson, Leeds. E 

4545. Rartway Brakes, J. B. Sharp, Odcomb. 

4546. Facitiratinc the TRAVELLING of Enornegs, &c., 
J. A. and A. A. Clarke, London. 

4547. Gymwastic Exercisinc Apparatus, F. W. 
Giebeler, West Brighton. 

4548. Banp for Generatine Etecrricity, A. H. Byng, 


Southsea. 

4549. BarBep Fencixe, P. M. Justice.(T. V. Allis, 
New York, U.8.) 

4550. Rowrne-poats, H. H. Lake.—(W. J. James, 
Nussdoryf, Austria.) 

4551. Corset, H. T. Sykes, London. 

4552. Erecrric Lamps, H. H. Lake.—(F. H. Werner 
and L, Ochse, Ehrenfeld, Germany.) 

4553. Reversinc Gear for Roratinc S#arts, C. 
Scholes, Low Harrogate. 

4554. Printinc in Corours, J. Imray.—(La Société 
Anonyme d'Impvression simultanées en plusieurs 
Couleurs.) 

4555. Sream-Trap, E. Edwards, London.—(J. Koenig, 
Rosenthal, Germany, 

4556, Tyrr-writers, T, G. and H. Daw, Sevenoaks. 

4557. Supportine or Keepinc Open PERAMBULATOR 
Hoops, E. H. Baxter, Birmingham. 

4558. MELTING SoLpER by Gas, &c., T. Gorton and 8. 
Verity, Lower Broughton. 

4559. CaLoric Enorves, H. Long, Bristol. 

4560. TRANSMIssION, A. M. Clark.—(Z. 
Maiche, Paris.) 

4561. Woop Buttons, &c., A. Martin, Witton. 

4562. Batinc Presses, A. M. Clark.—(J. M. Tichenor, 
Irvington, U.8.) 

4563. CooLinc Beer, &c., H. A. Dufrené.—(N. Duboc- 
Barvilly, 

4564. Srarr-Rop Eyes, E. Taylor, Birmingham. 
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4565. CENTRE-POCKET CusHION, J. Anderson, Glasgow. 
4566. Sprnnina and Dovusiine Frames, &c., G. 
Shepherd and H. Midgley, Bacup. 
4567. ADJUSTING SHAFTS TWwo-WHEELED VEHICLEs, 
E. H. Julian, Cor’ 
4568. Rartway Coup.ines, I. Davies, Manchester. 
4569. WEATHER Strips for Doors and Wrxpows, 8. 
Slater, Oldham. 
4570. Door Sik Brasses, 8. Slater, Oldham. 
4571. Pistons and PLuncers, H. Lancaster, Pendleton. 
4572. Winpow Rotters for Biixps, R. McTaggart, 
Crossmyloof. 
4573, Barret Cuurns, J. Brooks, Sheffield. 
4574. Stop Vatves, J. Dewrance and G. Wall, London. 
4575, Vases and FLower Sranps, J. T. Page, Bury St. 
Edmunds. 
4576. A. W. Chesterman, 
4577. PortaBLe Gas Lamp, J. E. Keirby, Swinton. 
4578. SusstiruTe for WHALEBONE, &c., J. Royle, Man- 
chester. 
4579. MovaBLe SLIDE Sprine Truss, C. Lea, Silverdale. 
4580. Savinc Property at Sra, &c., C. Sutton, Salford. 
4581. Fish Hooks, R. W) it, Redditch. 
4582, Se.r-acrinc Brake for CarriaGEs, &c., J. Toplis 
and C, J. Chidley, Manchester, 
4583, CoMBINATION TRAVELLING Hammer, W. Reynolds, 
ndon. 
4584. Specrac.e Frames, 8. Z. de Ferranti, London. 
4585. Two-speeD Gear for Tricycies, &., H. 8. 
Jackson, London. 
GARMENT ENTITLED “ Retstvu,” H. N. Benjamin, 
London. 
4587. Locxtna the Barrets of Frre-arMs, A. Lan- 
caster, London. 
4588, Jomrep Sarery Stirrvps, T. Rines, Scarborough. 
4589. Rartway J. Enright, London. 
4590. Reservorr Pens, J. E. Cousté, London. 
4591. Gas Motor Enornes, W. J. Munden, London. 
4592. CarTripers, G. Kynoch, Witton. 
4598. Sarery Paper for Cneques, F. Nowlan, London. 
4594, Optarninc Incrsep or Raisep DesiGns on STEEL, 
&c., J. Brown, Chelsea. 
4595. Convertinc Recrprocatinc into Continuous 
Morton, &c., H. J. Haddan.—(B, Boettcher, 
ipzig. 
4596, Currine Sitives, J. Harper, London, 


4597. Startinc TRamMway Cars, &c., J., W., and J. 
Gillespie, Paisley. 
4598. Drivinc Gear for VeLocirepes, &c., B. Carr, 
Walthamstow. 
4599. Preventinc Ropsery from Letrer-Boxes, J. 
Johnson, London. 
Movu.ps for Pressep Giassware, W. Haley, 
Ravenna, U.S, 
4601. Macrame Lace, W. Anyon, Manchester. 
4602. Seats of Tricycies, J. R. Taunton, Birmingham. 
4603. WATER-CLoseT APPARATUS, W. Scott-Mon- 
crieff, Fulham. 
4604. Winpow Fasreners, E, Newman, Birmingham. 
4605. Gas Cooktne Stoves, T. Redmayne, London. 
4606. SELY-LUBRICATING PULLEY Bearinos, J. T Carr, 
7. Frame Puttey, 8. Guin Epsom. 
4608, CHANDELIERS, J. B. 8 
4609. Weavinc ReversiBLE Fasrics, A. Rothwell, 


Bury. 

4610. Srorprers, W. R. Lake.—(G. D. Corey, 
Lowell, U.S. 

4611. Brake and Support for Roap Veuicies, H. Grist 
and M. Steel, Horsham. 


10th March, 1884. 
Raspit Trap, &c., w. Hornsby and W. Shepherd, 


ran’ be 

4613. Ratsinc and Lowerine Borer W. 
Hornsby and R. Edwards, Grantham. 

4614. VerticaL Steam Borers, W. Hornsby and J. 
Clapham, Grantham. 

4615. Marine Encinzs, T. J. Turner, Bootle. 

4616. FasteninG Macutne Be ts, T. H. Perrott, Cork. 

Governor Cut-orr Steam Vatves, T. Kavanah, 

‘irm: 

4618. Brass Brackets, 8. Harris, Birmingham. 

4619. BaLance Inpicator, J. Giffen, Govan. 

4620. Carver Fork Guarp, J. Dawson, Sheffield. 

4621. Sarery Boat Prive, F. G. Lovewell, Brighton, 
and H. Brittain, Shoreham. 

4622. PREVENTING ConTAMINATION of Water, C. 
Ridealgh, Sunderland. 

4623. PERMANENT Way, W. Morris, London. 

4624, Trouser Braces, R. Baird, London. 

4625. CrcLine, E. Boy, London. 

4626. STEERING Licuts, G. W. Mallet, Greenwich, and 
H. Rolfe, London. 


4631. CuLTIvaTINnG Lanp, J. Edmonds, Compton Green- 
field, and W. H. Jefferis, Henbury. 
4632. Castrnc Iron, &c., C. A. C: nm, Sweden. 
4633. MARINE, &c., Encines, J. J. May, Exeter. 
4634. Braces, G. Couchman, London. 
4635. Concrere Buiipinc, W. J. E. and E. J. E. 
Henley, Anerley. 
4636. Lirtinc Eartu, &c., F. W. P: Parker, Oxford. 
4637. Coatinc and FinisHine Tix-piates, J. H. and 
. A. Johns, London. 
4638. CoMBINED Faucets and Tap Vatves, C. L. Eyre. 
—(J. L. Spofford, New York.) 
4639. Gas Encrnes, R. Pollock, Paisley. 
4640. Brewers’ Masn Tuns, &c., F. W. Crickmer, 
London. 
Sueep Suears, J. C. Mewburn.—(F. Guillaume, 
aru. 
4642. Envetores, A. J. Boult.—(F. Torretta, Turin.) 
4643. Warcues, A. B. Weber, Switzerland. 
4644, Screw-curtinc L. A. Groth.—{J. H. Lan- 
caster, New York.) 
4645. J. Parry, London. 
4646. OPENING or CLosinc Swine Doors, C. J. Poole, 
London. 
4647. Sreerinc Apparatus for Tricycies, J. M. 
Taylor, Seer Green. 
4648, Castors, A. A. Barratt, Thames Ditton. 
4649. OpEentna and Cosine Swine Sasues, &c., G. 
Paine, Wo! 
4650. Treatinc Textite Mareriats, H. J. Haddan.— 
(0. Obermaier, Bavaria.) 
4651. DyNaMo-ELEcTRIC, &c., Macuines, A, N. Thorin, 
Stockholm. 
4652. or Furnaces, H, H. Lake.—(W. Eckardt, 
Dortmund, Germany. 
4653. Domestic Stoves and Grates, H. Thompson, 
ith, Spenn 
. HEATING Stabs, &c., T. Smith, ymoor. 
4655. MAKING, BREAKING, &c., ELEcTRIC CONNECTIONS, 
. Thomson, London. 
4656. Brakes, H. Booth, Leith. 
4657. BorLers, J. Witherspoon, Chester-le-Street. 
4658. Preventinc GaLvanic AcTIon in Iron and STEEL 
Surps, B. L. Thomson, London. 
4659. Musicat Instruments, J. Stuttaford, Barnet. 
4660. THRrust BLock Castnos, H. Barrett, London. 
4661. Mottve Power Enarves, W. King, London. 
4662, Arr-ticnt Jornts for Lips of Pais, &c., E. 
Edwards.—(J. H. Beaupied, Paris.) 
4663. SEPARATING RENZENE from Liqurps, &c., C. H. G. 
Williams. Hounslow. 
4664, Arr1xinc and Horses from VEHICLES, 
F. J. Bingham, Potton. 
4665. ReacLatine Evectrric Morors, C. J. Bosanquet, 
Spilsby, and W. A. Tomlinson, Folkingham. 


ABSTRAOTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the 
i Patents. 


office of Her Majesty's Commissioners of 


Execreic Arc Lamps, F. M. Newton, Belfast.— 
9th July, 1883. 6d. 

The upper carbon is fed by a brush lined with a 
number of elastic fingers ly inclined to the carbon 
in the direction in which motion is to be ced. 
The brush is rocked by an electro-magnet placed in a 
shunt circuit. A solenoid surrounding the lower 
carbon-holder serves +o draw it down, and so esta- 
blish the are. The carbon-holders are split balls held 
in sockets and tightened together by suitable cap 
pieces. 
$8899. Fastentnes ror Doors, F. Newman, Ryde.— 

10th July, 1883. 8d, 

The object is to enable doors to open outwardly 
when pressure is applied to the inside, and it consists 
in providing the door with bolts at top and bottom, 
on connecting such bolts with a leaf applied inside 
the door in such a manner that when pressure is 
applied to the leaf the bolts will be withdrawn from 
their sockets. 

34'75. RecorpInc AND CONTROLLING A SUPPLY OF 
Execrricity, J. Hopkinson, London.—13th July, 


1883. 6d. 

This relates to a meter which shall automatically 
deduct the amount of current which flows back from 
a secondary battery when it is discharging. The 
meter is driven by a small motor, the connections 
being reversed when the current c’ The meter 
gives a signal when the accumulator charge reaches a 
certain amount. To "apes the meter greater range two 
solenoids, one of thick and the other of thin wire, are 
used in connection with an automatic switch, which 
causes the current to pass through one or the other 
according to its amount. 

3478. Apparatus For ConNecTING oR DisconNEct- 
ING Portions or ELecrric Conpuctors, C. 4. C. 
Wilson, London.—14th July, 1883. 6d. 

The conductors through stuffing boxes and 
glands into a box filled with mercury. Means are pro- 


vided for filling and emptying the box of its mercury, 
so making or breaking the connection. 
3487. Apparatus ror SoLpeRinc Joints or WIRE OF 
ALL AND OF DiFFERENT Descriptions, &c., 
J. T. Neighbour, London.—l6th July, 1883, 4d. 
This relates to a spirit lamp and a casing having 


| 
4627. Sewine Macuines, W. Jenkins, Wednesbury. \ 
4628. on Ciorn, &c., A. C. Henderson.—(La 
Soriété Schrameck et Levy, Paris.) 
4629. Fotpine Box for Carryine Picrons, E. P. 
Moreau, Kingston-upon-Thames, 
4630. Fences, G. Sargent, Ditton. 
4421. Carrripces, C, 8. Bailey, London. 
4422, Disn Covers, C. W. Blackman, London. 
| 
Cardiff. 
4374. Loops, E. Edwards.—(A. A. J. Menaut 
and P. H. J. Menaut, Paris. 
—{C. H. Knoop, Dresden.) 
4481. Boots, J. L. Ward, Leicester. 
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the parts to be joined are lai: 


$495. Cuemica, Deposit METERS USED IN 
CHARGING AND DISCHARGING ACCUMULATORS EM- 
PLOYED FoR Storino Exectraicity, Sir D. Salomons, 
Tunbridge Wells. —16th July, 1883. 
A resistance is placed in the shunt circuit of the 
meter when and 
from the circuit je they are being discharged. 
3498. CoLovrinc Matter, F. Wirth, Germany.—l6th 
July, 1883.—{A communication From H. Baum, Ger- 
many.)—{ Not proceeded with.) 4d. 
, This relates to the production of two isomeric 
ho acids from alphanaphthol, 
pa in “g manufacture of azo colours therefrom. 
. TELEPHONIC APPARATUS, J. Graham, London.— 
17th July, 1883. 8d. 
This relates to apparatus for long-distance telephony, 
and comprises a direct transmitter, a relay trans- 
mitter, and a local receiver. 


3514. Breakrne up Bats or Sxaa, &c., R. Dalgliesh 
and F. G. Lynde, Leicester.—lith ‘July, 1883.—( Not 
proceeded with.) 2d. 

The molten slag is rum into boxes or holes, and 
while it is still running small pieces of limestone are 
introduced. When turned out of the boxes water is 
= over the elag, and acting upon the limestone 

aks up the slag. 

3515. &c., G. Aston- 
jurta-Birmingham.—1lith July, 1883. 

This relates, First, to the construction of he hollow rims 
for the wheels of —~ -¢ = by drawing sheet steel to 
the required form with the edges abutting on the 
underside, and over the edges a strengthening piece is 
soldered or brazed ; Secondly, to an improved method 
of detaching one or both driving wheels to enable the 
tricycles to be taken through @ narrow passage; it 
consists in forming grooves in the axle and catches in 
the hub of the wheel to engage such grooves, and 
ne therefrom by means of a 


3516. Exvecrricat SIGNALLING APPARATUS CHIEFLY 
For TELEPHONIC PuRposgs, W. R. Lake, London.— 
17th July, 1883.—(4 communication from J. H. Carey, 
Boston, Mass., U.S.) 1s. 

This relates to means for calling any sub-station, 
where a number of sub-stations are located on one 
line, and consists in the employment ve a 
currents varying in direction. The 
described in patent No. 4246 of 1882 is — 


3520. Apparatus For SuPPoRTING oR HOLDING THE 
Drawinc ROLLS USED IN SPINNING OR SIMILAR 
Macuinery, W. R. Lake, London.—17th July, 1883. 
—{A communication from J. H. ae and W. 
and A. Sprague, Rhode Island, U.S.) 6d. 

Relates to stands for holding the rolls used in draw- 
ing out the sliver in spinning and other hi 


$3588. Macurnes For OBTAINING FIBRES AND JUICES 
FROM VEGETABLE AND OTHER SUBSTANCES, A. W, L. 
Reddie, London.—18th July, 1883.—(A communica- 
tion Jrom J. Kennedy, Jamaica.) 6 
machine consists of an arc-shaped bed or con- 

cave and a rotary drum having a circular series of 

bars extending approximately parallel with its axis, 
and provided with teeth slightly inclined relatively to 
the aie of rotation. The bars have the teeth 
arranged alternately in opposite directions so as to 
move the fibres alternately towards opposite sides. 

Hinged beaters are also arranged to swing ou' 

and strike the material under treatment. 

3539. FoR ASCERTAINING THE DIsTANCE 
OF AN OBJECT FROM AN OBSERVER, C. E. Kelway, 
London.—18th July, 1883.—{ Not proceeded with.) 2d. 

A flat plate has a longitudinal slot divided into 
spaces representing miles, knots, or other distances, 
and at of the ~ on june 
a straight , one e of which passes throug’ e 
and uated sector by which the angle 
which such edge makes with the slot can be measured 
and indicated. A second straight edge with a 
graduated edge turns on a centre capable of being 
moved along the slot, and a second sector indicates 
the angle its makes with the slot. 

3540. Weicuts, &c., W. Ayres, London.—18th 
July, 1883.—( Not proceetled with.) 2d. 

This relates to inserting in the mould in which sash 
weights are to be cast a tapered core to form the holes 
to receive the sash line. 

-8541. Cans on VessELs ror ConTAINING MILK, &c., 

W. R. Lake, London.—18th July, 1883.—(A commu- 

pry Srom E. Burnett and A. P. Browne, Boston, 


US.) 

One i to the closing devices, which allow 
the milk to be withdrawn, but which prevent liquids 
being introduced into the vessel surreptitiously; a 
second feature relates to means for preventing ine 
removal of the closing devices ; = a third feature 
relates toan improved carriage f ‘or transporting the 
cans or vessels. 
$3542. Apparatus FOR FEEDING AND FOR GUMMING, 

VARNISHING, COLOURING, S1zING, PasTING, AND 
Oise SHEETS OF PAPER AND Lapets, J. J. 
Halifox.—18th July, 1883.—{Not proceeded 
wit 2 

This relates to improvements on patent No. 2096, 
A.D. 1881, and consists, First, in apparatus for cleaning 
the rollers from any superfiuous gum ; Secondly, 
apparatus for supporting and guiding endless ate 
which carry the paper; Thirdly, to apparatus for 
applying the gum, size, varnish, or colour on both 
surfaces of sheets of paper ; Fourthly, ee gen for 
feeding and guiding gummed or pas’ 
bottles ; and, Fifthly, to apparatus for removing the 
sheets from the gumming roller. 

3543. Rockne Furnace Bars, &c., J. Hampton, 
hborough.—18th July, 1883. 6d. 


and has for its object the regulating of the distance 
between the rolls to suit the different lengths of staple 
that may be used. 


3521. Warer-wHeets, A. J. Barlow, London.—17t 
July, 1883.{A communication from F. 


ipally of throug! 
ts principally of an air-tight drum, h 
the centre of which passes the eo Be m which 
said drum is fastened. Upon the circumference of 


this air-tight drum curved float boards or wings are 
hinged in such manner as to lie all in one direction 
close over each other, and around and against the 
circumference of said air-tight drum when at rest. 


3522. Fixive ANILINE CoLours upon Frsrovs MaTe- 
RIALS COMPOSED OF EITHER AMIMAL OR VEGETABLE 
Fisre, L. Heppenstall, jun., Huddersfield.—lith 
July, 1883. 4d. 

Relates to the employment of mordants or in 
dients to be used in conjunction with the 
colour. 

Cotourinc Matter, F. Wirth, Frankfort.—lith 
July, 1883.—{A communication from H. Baum, 
Hochst-on-the-Main.)—{ Not proceeded with.) 2d. 

Relates to the preparation ofa betanaphtholdisulpho- 

e me’ e azo colours from 
disulphoacid. 


3524. Preparinc MatcH STICKS FOR THE APPLICATION 
oF IoniTING MATERIAL, W. R. Lake, London.—lith 
July, 1883.—(A communication from W. H. H. Sisum, 
Brooklyn, U.8.) 8d. 

A hopper is provided with a vibrating back or front, 
and a roller carries the splints from the hopper and 
transfers them to a second roller rotating in the 

ite direction. A rollerin the hopper straightens 
the splints. The splints are deliv: between two 
webs, which are wound upon a akon, the roller being 
removed when full and taken to the place where the 
igniting material is to be applied. 


3525. Becutarors or Lever 1x Stream Borers, P. 
Oe Paris.—lith July, 1883.—{Not proceeded 
with.) 2d. 

Relates to the arrangement of a float which controls 

a valve for the admission of water. 


352'7. Corovrine Matter, F. Wirth, Frankfort.—lith 
July, 1883.{A communication from H. Baum, 
Hochst-on-the-Main.)—{ Not proceeded with.) 2d. 

Relates to the preparation of colouring matters by 
the action of the organic gene on the halogen 


salts of the secondary, and tertiary aromatic 
me with or without the application of dehydrating 
agents. 


3528. New or Improvep REFRACTORY MATERIAL, 
W. R. Hutton, Partick, and A. Granger, ae 
N.B.—18th July, 1883. ” (Not proceeded with.) 2 

Consists in compounding together the nn 
commonly known as steatite or soapstone and fireclay. 

3529. Apparatus ror Raistnc SUNKEN VESSELS, &c., 
B. P. Wylie, London.—18th July, 1883.—{Not pro- 


2d. 
pumping apparatus for raising 


Relates to 

vessels, 

3530. Reets on MAcHINeRY ror WINDING YARN OR 
THREAD INTO Hanks orn SkeEtNs, G. Bernhardt. 
Radeliffe.—18th July, 1883.—{Not proceeded with.) 


2d. 
This relates to a system for simultaneously 
all the threads to be reeled, and securing them while 
being reeled, and releasing them simultaneously when 
the hanks are woun 
3532. Apparatus ror SounpInc A BELL OR OTHER 
Sounpinc Bopy or Bopiges on A Buoy OR OTHER 
Movinc Bopy, C. J. Harrison, London.—18th July, 


1883. 6d. 
3533. Execrric W. McWhirter, Glaasgow.— 
July, 1883. 
is tieflocted by the current excited 
ana two helices, a small electro-magnet, exci 
by part of the current to be measured, tending to 
maintain it in its normal position. 
VELocIPEDEs, G. de M. London.—18th 
1883. proceeded with.) 
the to utilise t! he weight of the driver for 
propulsion of the vehicle. 
or Nirrocenovus MATTEFS FROM 
FERMENTABLE OR FERMENTED SupsTaNces, E. R. 
Moritz and H. C. Lee, London.—18th July, 1883. 2d. 
consists in adding 1 to fermentable or fer- 
mented acids or their 
corresponding salts for the destruction of germs. 


. Hose anp orHEeR Covpiines, R. Gosling, Ips- 
wich.—18th July, 1883.—{Not proceeded with.) 2d. 
The of cou 
a number of Jugs or projections, an 
has inclined round its periph with 
spaces between. female has a bolt 
adapted to pass into one of the spaces. 


The bars are made with a considerable camber or 
rise in the centre, and the two ends are bevelled off to 
an angle of about 30 deg., and one end is cast with a 
jaw to receive the rocking bars. The bearer bars at 
each end of the furnace are bevelled to receive the ends 
of the furnace bars, which are placed with the jaw ends 
alternately next to the dead plate and next to the 
bridge. Under the jaws at each end is a rocking bar, 
which is caused to vibrate. 

3544. Macazine on Repeatinc Fire-arms, W. R. 
Lake, London.—18th July, 1883.—(A communication 
from the Larsen Rifle Company, Belgium.) 8d. 

The magazine is inside the stock, and may consist nol 
one or more chambers, according to the cartri 
be used. The cartridges are superposed in the oo 
ber, in front of which is a rectangular tube, in which 
works ap to and actuated by the 
——- bolt. An elevator raises the cartridges to the 


3545. Freezinc on REFRIGERATING APPARATUS, J. H. 
Johnson, London.—18th July, 1883.—(A communica- 
tion from EB. Fixary, Paris.) 6d. 

A continuous freezing is produced by the employ- 
ment of compressed volatile refrigerating agents, 
capable of absorbing a large quantity of heat abstracted 
from adjacent heat-yielding bodies during the process 
of vaporisation. The cylinders of the compressing 
pump are cooled by arranging the pump close to the 
refrigerating chamber. The vapour leaking past the 
piston, and exerting counte: ure | thereon, is col- 
lected in an intermediate chamber communicating 
with the pump, and similarly cooled by the refri- 
gerator, the coun ure being controlled by a 
regulating valve communicating with the intermediate 

h , the functi of the valve being to allow the 
gas that has been cooled, and become impregnated 
with the lubricating oil contained in the bottom of the 
chamber, to escape at a certain pressure and return to 
the vessel liquefied refrigerating 
after passing through and lubricating the valves of the 
pump and along the condenser coil. 

3546. Moutps or RecEPTacLes EMPLOYED IN THE 
MANUFACTURE OR REFINING OF SuGaR, J. Duncan 
and B. E. R. Newlands, London.—19th July, 1883. 


6d. 

The object is to construct moulds into which sugar 
is cast, so that currents of air can circulate through 
the moulds and rapidly dry the sugar, and for this 
formed through 

moul 


3547. AppLIANces OR OTHER 
Liquips ork From Bar &c., 
Trenery and J. Naylor, Sheffield. July, 1883, 
(Not proceeded with.) 2d. 

A valve is fitted inside the barrel, and a tap when 
screwed into a bush opens the valve, which closes 
again when the tap is removed. 

3548. Apparatus ror EXPRESSING THE JUICES oF 
Various Matrers, &c., A. C. Henderson, London.— 
19th July, 1883.—(A communication from A. Dés- 
goffe and L. A, di Giorgio, Russia.) 6d. 

Ascrew with a decreasing from one end to 
the other is caused to revolve in a tube with 
holes and furnished with spirals placed in a position 
opposed to the blades of the screw, and having at one 
~ treadnaioma which the material to be treated is 


3549. Wasnixc Macuines, J. Heselwood, Leeds.—19th 
July, 1883. 6d. 

A boiler fed with water from a cistern above is 
ape 3 by gas, and contains a corrugated drum, which 

is caused to revolve, buckets being provided to ‘lift the 
water from the bottom of the boiler, and allow it to 
fall on to the clothes in the drum. 

3550. Beeriinc Macuings, C. J. Webb, Antrim.—19th 
July, 1883.—( Not proceeded with.) 2d. 

The beam on which the cloth is wound is arranged 
so that one can be filled while the other is acted 
upon by the hammers, which are made with long 
handles, and at the end of the shaft where they 
are connected with a poryed - pitman, a piece 
of steel is arranged to act . Two sets 
of hammers can be arranged to po on opposite sides 
of the beam. Each pitman or rocker is actuated by a 
separate excentric on a shaft passing through the 
machine. 


3561. Pocxer Knives, J. H. Johnson, London.—19th 
July, 1883.—{A communication from J. Thurmauer 
and Co., Paris.)—( Void. 

This relates to the combination with the knife of a 
sliding device to enable thicknesses or external dia- 
meter to be measured. 

3552. Hoops or PERAMBULATORS, 

. T. Shaw, Manchesi 

The joint of the ‘folding hood’ is connected at —_ 
side to a ferrule capable of sliding along a age eve 
at the sides of the vehicle, so that it can folded 
back at either end of such vehicle. 


3554. Borrte F. Roberts, London.—19th 


July, 
Consists in the combination of a body having dis- 


tinct planes formed in its head with a rod having a 
stop or cr d (or Jent) to rest on either 
plane, and a dise compressing an expansible collar, the 
closure and opening of the juint formed by the stopper 
in the neck of the bottle being controlled manually or 
by mechanical devices, by moving the stop from one 

plane to another, and thereby causing expansion or 
ee he am relaxation of the collar, and locking or 
retaining same in position, 


Sitass anp COVERINGS FOR BUILDING AND 
DecoraTIVE Purposgs, C. J. Marson, London.—19th 
July, 1883.—{Not proceeded with.) 2d, 

Relates partly to the use of Brazil bagging, scrim 
muslin, or other textile fabrics in combination with 
Portland cement and plaster formed into slabs or 
mouldings. 

3556. Lockine THE Screw Nuts anv Bouts or Rat. 
way FisH-PLaTes, T. Joknson, London, — 19th 
July, 1883.—{ Not proceeded with.) 2d. 

The screw nut has a groove or set-off on the ate 
which comes against the fish-plate, and a locki 
plate passes over the head of _, nut and is pr 
against the fish-plate, the edge of the plate entering 
the groove in the nut. 

3557. Cosine or CANISTERS OR RECEPTACLES FOR 
Corres, &c., A. W. and C. A. Farwig, 
London. —19th July, 1883. 6d. 

The lid is provided with a groove into which is in- 
serted a yielding material which is caused to enter a 
groove on the canister. 
$558. Apparatus For PRopUCING PATTERNS UPON OR 

tx Woop, MARBLE, LeaTHER, &c., H. C. Webb, 
Worcester.—19th July, 1883. 

One part relates to the use of steel knives or blades 
formed or arranged in ornamental shapes or designs, 
such knives or blades being intended to be used 
chiefly in the decoration of wood cut, or what is known 
in the timber trade as *‘ the plank, * to form an orna- 
mental work for various purposes. Other improve- 
ments are described. 


$559. Macurves ror Lastinc Boots anp SHors, W. 
R. Lake, London.—19th July, 1883.—(A communica- 
tion from J. R. Scott, New York.) 6d. 

Comprises a s' or holdfast, against which the 
operator upwardly presses the bottom of the iasole— 
which has been previously tacked to the bottom of 
the last. This spear pierces the insole, and forms a 
point of resistance to the action of a of gripping 
jaws, which seize the upper, and pull the same over 
the edge of the insole and last. At the instant that 
the pulling over is complete, a tack, fed by suitable 
mechanism, is driven through the upper and insole, 
thus “lasting” the shoe by securing the upper to the 
insole while on the last, as a needful step preparatory 
to sewing or attaching the outsole. e invention 
also comprises improvements in the spear, the gripping 
jaws, means adjusting the tension of 
the tack feeding device, and the treadle and clutch 
device. 
$8560. THE Ris— AND FALL OF THE TiDE, 

&c., FoR Raisinc Water, &c., FROM ONE LEVEL TO 
M. Walker, London.—19th July, 1883. 


Relates to the arrangement of vessels and the em- 

ployment of compressed air. 

$561. Morive Power Enornes, H. E. Newton, London. 
—19th July, 1883.—(A communication from G. 
Sweanor, Montreal. ) 6d. 

Refers to that oo of engines in which gas 01 

vapour g ted fro ia or other liquid 2 
low boiling point je ned as the motive force; and con- 
sists in means by which the perfect liquefaction of such 
gas, when passing off from the exhaust, is attained; 
and also in devices for preventing the escape of the 
gas from the stuffing-boxes of the cylinder and else- 
where. 

3562. Hor Air anp Catoric Enornes, Field and 
H. Aydon, London.— 19th July, 1883. 6d. 

In one arrangement, as applied to a hot-air engine, 
the inventors provide in the generator a plate or tray, 
on to which water is projected, so that it may flash 
into steam, and mix with the hot gases. 


3563. Barrets or Vessets ror Hoipixc Liquips, 
&c., C. L. Byre, London.—19th July, 1883. cone- 
munication from G. 8. Spofford, New York. 16 

Relates especially to t form of metal 1 or 
vessel, in which an inner vessel of sheet iron or other 
suitable metal is enclosed within a corresponding 
exterior vessel of sheet metal, the space between 
them being filled with a material non-conducting of 
Parte and serving to preserve the interior vessel from 
injury. 

&c., J. A. Griffiths, Liverpool.—20th 

1 883: 

Consists, First, in the of front-steering 
velocipedes with more two wheels, ey 
pivotted or hinged poe provided with springs, to 
assist the balancing of the rider, _. stops to ineuse 
safety from overturning, m the 
rotary motion of the one 7s of the foam about the 
other; Secondly, to the driving arrangement; and 

ly, toa brake 


3566. Apparatus For BALL Practice 
witH Frre-arms, J. H. Johnson, London.—20th 
July, 1883.—(A communication Jrom EB. Gaupillat, 
Paris.) 6d. 

Consists in the employment of a ball having the 
same diameter as, but preferably shorter than, the 
regulation ball, and a small central cartri loaded 
— oes in combination with a metal tube or 
socke’ 


83567. ConstrucTION OF SPINNING AND TWISTING 
Rinos, &c., B. Mayoh, Bolton.—20th July, 1883.— 
(Not proceeded with.) 2d, 

Consists in forming or = seeming the of, of glass, in lieu 
of iron or other me therto, with an 
improved method of lubricating the same from the 
ring or travelling rail. 

3568. Gas Motor Enornes, C. T. Wordsworth, Leeds, 
and H. Lindley, Manchester.—20th July, 1883. 10d. 

Relates principall ly to on — 
2181, a.p. 1880, and consists in an arrangemen( 
construction of the several parts necessitating a - 
fication in the cycle of operation. 

3569. Warer Macuines, F. C. Glaser, Berlin.— 
20th July, 1883.—(A communication fron N. 
berger and Co., Gebweiler.)—( Not proceeded with, 

At a slight distance from the thread passing bad 
to the spool, is a rod or bar of metal or other ma 
to whic! Bose | motion is given, so that when the 
thread breaks, the loose end falls on to the said bar, 
and is directly wound up thereon, and is thus pre- 
vented from being thrown on one side. 

3570. Borrte Stopper Fasteninos, B. D. Marks, 
U.S.—20th July, 1883.—(Not proceeded 
wet 2 

The object is to provide both alever, which operates 
the stopper, and an operating hand lever with cogs, so 
that the level having the stop attached thereto can be 
moved so as to open and close the stopper; and to so 
construct the parts so that no moisture will get upon 
the joints, and thus form rust which prevent 
them from operating. 


3571. EarTHENWARE AND GLass VessELs, EB. Harwood, 
Haber; “na Eaves.—20th July, 1888. —(Not proceeded 


with.) 2d. 
The vessels are provided with a handle, which is 
caused to slide into a dovetail groove. 


3572. Surer Cotiar Stuns, &c., W. C. Alidridge, 
Birmingham.—20th July, 1883, 6d. 
The back is formed of a dise made in halves, which 
are hinged. 
3574. Five-currine L. A. London. 
July, -—(A communication from F. Bathe, 
‘in. 
Relates to a file-cutting machine constructed with a 
movable anvil, a chisel holder, a chisel, an 


odjustahte tilt hammer, and the mechanism for effect. 
g the requisite movements, 

8576. Vourato Batteries, W. R. Lake, London.—201), 

July, 1883.—(A communication from J. M. Stebbing 

Relates to's bate ing recep’ 

tes to a battery having tacles in w 

store of the exciting salt is placed. H mes 

surround the zinc plates, and are drawn up or down 

according as it is desired to put the battery in or out 
of action. The rubber cups contain mercury, 


Water Meters, J, Imray, London.—20th July, 
883.—(A communication A, Frager and Mine 
Michel, Paris.) 4d. 
The inventors claim in water meters having the 
pistons of two cylinders reci 4 y, each 
piston the slide to the other 
cylinders, a method of testin tness by altering 
from without the ition of ie slide or ts facing, 
80 as to stop the pistons and the counter worked by 
them, and ascertain if leakage takes place. 
357'7. Propucine Emsrorery, C. F. Bally, Schoenen- 
werd, Switzerland.—20th Jul bd. 
Relates to roducing in du or pieces 
embroidery with a velvet or = pile face. 
3579. Macuines ror Use IN THE Masuracruns OF 
Woop Screws, W. R. Lake, London.—20th July, 
—(A communication from BE. Nugent, New York. 


The comprises | in the hoy 
and means for delivering the blan ks therefrom tthe 
guide ways ; Secondly, in the means for 

the feed and the blanks to the c 

jaws ; and Thir the mechanism by which the 

movements of a" that carry the cutter formers 
or pattern cams and the movable portions of the jaw 
are controlled. 

3580. Process or AND APPARATUS FOR PuriFyING 
Os, W. R. Lake, London.—20th July, 
1883,—{4 communication from A. André, Paris.) 6d, 

Relates to the application of centrifugal force to the 

ration of impure tarry or resinous substances, con- 

tained in crude or distilled oils after their treatment 
with sulphuric acid. 


3581. Manuracrore or Steam Packina, J. V. Taylor, 
Warrington,—21st July, 1883. 2d. 

Consists principally in the combination with an 
india-rubber core pac ing (with either or coiled 
core) of a casing made of 
thereon, so as to form a complete covering or casing. 


3582. Automatic Steam Traps, 7. Wilkins, London, 
—2lst July, 1883.—(A communication from A. 
Gimbel, Berlin.)—{ Not proceeded with.) 2d. 

Relates ‘to that class of steam traps in which the 
expansion of a liquid, caused by the temperature of 
the steam, closes the inlet, which inlet opens again 
when the said liquid ¢ ti in of the 

o which accompanies the con- 


densation of the steam. 

3583. Apparatus ror Heatina Water or Artmo- 
SPRERIC Air, M. Steel and T. Smales, Gosforth.—2lst 
July, 1888.—({ Not proceeded with.) 2d. 


Relates to one general construction of apparatus for 
nesting water by coal, coke, or other fuels, or by gas, 
for jous purposes. 


3584. Frames FoR PHOTOGRAPHS AND OTHER Pic- 
TURES, J. F. Cooke, London.—2lst July, 1883.—(Not 
with.) 2d. 

lates particularly to a metallic frame for attaching 
als photograph to a sheet of glass. 

3585. Cruciate Furnaces, &c., B. J. B. Mills, Lon- 
don.—2lst July, 1883.—(A communication from G. 
Fischer, Hainfeld.)—( Not proceeded with.) 4d. 

Consists in a heating stove, forming a caaenent 
of the furnace, and in which the charge that is 
melted in the crucible furnace is previously dete 
to such a degree that the bursting of the crucibles 
through the iderably higher temp cannot 
occur. 

3586. Furnace anD_ APPARATUS FOR ANNEALING 
CASTINGS, AND FOR DRYING AND HEATING Castine 
Mou.ps, B. J. B. Mills, London.—2lst July, 1883.— 
(A cominunication Srom G. Fischer, Hainjeld. Not 
proceeded with.) 4d. 

The furnace consists of several furnace chambers 

disposed one above the other in a slanting position in 
the form of inclined eries; into these furnace 
chambers, are introduced vessels mounted upon wheels, 
and having a cylindrical or some other form suitable 
to the form of the chambers. These vessels contain 
the cast steel goods that are to be annealed. 

$3588. AppLiANces FoR MAKING ATTACHMENTS TO OR 
Connectinc Ropes or Corps TOGETHER, &c., J. D. 
Sprague, London.—2\st July, 1883. 6d. 

Consists in the construction of metallic connections. 

3589. Lirnocrapuic Presses, H. J. Haddan, London. 

—2lst July, communication from A. 
}—-(Not proceeded with.) 2d. 


The prin ect is to automati vary the 
pressure surface of a lithographic 
stone while the latter is drawn through the press. 


3590. CaLenpars, G. W. von Nairocki, 
London.—2\st July, 1883.—(A communication from 
0. Fleischhauer, Berlin.) Not proceeded with. 2d, 
Relates to perpetual calendars, adapted to show the 
day of the week and month, as well as the month and 
seasons of the year. 
3591. Macninery ror ScourInc, WASHING, AND 
CLEANSING WOOL AND OTHER FrBrous MATERIALS, 
J. and F, W. Petrie, Rochdale.—21st July, 1883. 8d. 
Consists in actua‘ prongs, plungers, or 
pressers used in mac! tus for scouri: 
washing, or cleansing ped fibrous ma 
by means of two cranks, in conjunction with 
flanges or ribs. 
3592. Gas Distrisutor PLastic MATERIAL FoR 
Sroves, H. Marlow, London.—2lst July, 1883. 4d. 
— of a hollow body with the front or exposed 
perforated, and with projections to it of 
the free aa of the flame to any substance it may 
be placed upon it to give the appearance of an ordinary 
coke or like fire. 
3593. Cicar Maxine Macaings, W. Clark, London. — 
communication from F. Haehnel, 
ari. 
Relates to several improvements in the general con- 
struction of the machine. 
3594. Box or Case ror PARCELS PosT AND LIKE 
R. B. Jackson, London.—2ist July, 1888. 


Consists in the yy of two boxes or cases, 
one placed within the other, with a space between 
them for protecting packing. 

2595. MILITARY AND OTHER Spree H. C. Suft, 
London,—2lst July, 1883. 

Consists in the combination oth small-arms of 4 
safety lever catch engaging with an indicator, and 
= laced by the pressure of the thumb upon a button 

he head of the stock. 

3506. FANS OR FANNING APPARATUS TO BE ATTACHED 
To CHAIRS AND Seats, J. A. Farquhar, ors 
2Qlst July, 1883.(A communication from H. 
Roberts and J. Town, New York.)—(Not da 


with. 2d, 

The fanning apparatus is applied to or combined 
with a rocking or seat, and is actuated by the 
rocking movement thereof. 
3507. Manuracture or Corron CLOTH OR OTHER 

Fasric FURNISHED WITH Size oR Ma- 
TERIAL, H. H. Lake, London.—2ist July, 1883.—(A 
communication from P. C. J. Richter, ew York. - 
(Not proceeded with.) 2d. 

The inventor adds to the size or glue a quantity of 
paper pulp, finely ground or macerated. 

3509. Treatment or Straw, &c., FOR THE MANUFAC- 
TURE OF PULP AND _ T. H. Cobley, Dun- 
stable. —28rd July, 1883. 

Relates to the chemical treatment of the straw, &c. 


Marcu 14, 1884. 


THE ENGINEER. 


sFACTURE OF INK, C. EB. Bolton, Leeds.— 
1883.—{Not proceeded with.) 2d. 
Consists of 16 02. of crushed blue gall, 8 oz. sulphate 
of iron, 402. of blue vitriol, 20z. gum arabic, and 4 0z, 
hite ginger, broken, to which is added 1 mn of 
spring water. The whole is thoroughly mixed, 


1. Puriryina AIR AND GASES AND APPARATUS TO 
BE USED THEREFOR, Windhausen, Berlin,—28rd 
3. 6d. 

is caused to rotate, and thereby sub- 
mitted to the action of centrifugal force within a flow- 
ing layer of water or other liquid. 

Pieper, Berlin.—28rd July, 
1883.—(A communication from A, Keller-Dorian, 
Miihlhausen.)—{ Not proceeded with.) 4d. 

Relates to a pantograph for engraving printing 
D C &e., H. 

Apparatus FoR Distitiina Coat, &ec., H. L. 

jun., Felling.—28rd July, 1883. 6d. 

Consists partly in constructing apparatus for dis- 
tilling coal or » b.. like substances in such manner 
that in one continuous double process the illuminatin 

or so much gas as can be eliminated from the coal 
or other substances simply by the heat of the retorts, 
is obtained in the retorts, while the gas obtainable by 
oxidation of the carbon is formed in a producer or 
chamber below the retorts. 
Lips or Boxes, &c., G. W. von Navwrocki, 
‘Berlin.—23rd July, 1883.—{A communication from 
H. Lorentz, Germany.) . 

The lid is formed in two parts hinged together, and 
each end has a tongue, one tongue being inserted ina 
groove in the box, and then by straightening the lid 
the other tongue is caused to enter an opposite groove 
in the box. The two are then rigidly connected 
by turning an excentric plate. 

. MANUFACTURE OF CERTAIN SuLPHO Acips, F. 
Wirth, Germany.—23rd July, 1883.—{A communica- 
tion from the Farfabrik vormals ‘ Brénner,” Ger- 
many.) 4d. 

This we in the preparation of beta-napthol 
sulpho acids, by the action of sulphurising agents on 
beta-dinapthylether. 

3607. Pocxer Knives, G. W. von Nawrocki, Berlin. 
—28rd July, 1883.—(A communication from A. 
Copper, Germany.)—{ Not proceeded with.) 2d. 

This relates to knives with blades made to slide into 
the handle. 

3608. Manvracture or &c., A. W. L. 
Reddie, London.—28rd July, 1883.—(A communica- 
tion from BE. W. Merrill, Brooklyn, U.S.) 6d. 

This consists in coiling the contiguous ends of two 
or more bars or rods together at the point where it is 
desired to form a socket, and in welding and boring 
the coil, so as to give it a tubular shape to form a 
socket, the welding being saree ged accomplished in 
a divided die, which is subjected to the action of a 
drop press. 

3609. PianororteE Actions, C. Collard, London,.—23rd 
July, 1883. 4d. 

This consists. in adapting an escapement for the 
hopper fly from the sticker lever to ordinary sticker 
actions. To the under side of the sticker lever a 
bevelled abutment block is attached, which moves 
freely therewith, and the hopper fly is fitted with an 
adjustable p t button, adapted to come in 
contact with abutment block when the key is struck, 
and thrust back the hopper fly at the proper moment, 
3610. TuBes on HoLpers ror C1GARS OR CIGARETTES, 

G. T. Jones, Oxford,—23rd July, 1883.—(Not pro- 
ceeded with.) 2d. 

The tube is vided with a plunger, which, when 
pushed forward, ejects the end of the cigar or cigarette. 
3611. Locks, G. W. von Nawrocki, Berlin.—23rd 

July, 1883.—(A communication from the Werkzeug 
und Maschinenfabrik Ocerlikon, Switzerland.)—{ Not 
proceeded with.) 2d. 

The case is pressed in one piece. The locking latch 
may be used for right or left-handed lock, and it is 
the only from the lock plate, and can 
only be moved by the handle, while the key can bring 
alocking device into position to prevent the handle 
actuating the latter. 

3612. Rar.way Cuarrs Keys, J. K. Thompson 
and G. R. Race, Leeds.—238rd July, 1883. 6d. 

The space between the edge of the chair and the rail 
to receive the key is tapered, and this side of the chair 
i apated so that the key when driven in is firmly 


3613. ImpLeMents For R. Hitch- 
cock, Taunton.—23rd July, 1888. 6d. 

The implement is to be worked by steam power and 
is intended to pulverise the land after ploughing. A 
roller has bearings in a frame which it supports, and 
behind the roller the frame carries a second frame 
furnished with tines. Ona tapering prolongation of 
the main frame in front of the roller is a lever to 
which the hauling ropes are attached, and this part of 
the frame rests in front on a turntable, in which is a 
steering wheel, controlled by chains Preys | back toa 
b> wary upon a vertical steering axis fitted with a hand 

ee 


3614. ManuracrurE oF ARTIFICIAL MARBLE oR 
SIMILAR MATERIAL, J. Heinemann, Hanover.—23rd 
July, 1883,—(A communication from Dr. H. Rothe, 
Hanover.) 4d, 

Relates chiefly to the conversion of gypsum into 
marble. 


3615. TreatiInc LeaTHER FoR ORNAMENTAL PuR- 
poses, F. Wirth, Germany.—23rd July, 1883.—(A 
communication from L. Klépfer, Germany.)—{ Not 
proceeded with.) 2d. 

This relates to embossing leather and coating it with 
me 
3617. Comrounp ror Covertnc THE DRawING 

ROLLERS AND OTHER CYLINDERS EMPLOYED IN 
Macuinery, C. Edwards, London,—28rd 
July, 1888.{A communication from J. Appelt, 
Austria.) 4d. 

This relates to a substitute for leather or india-rubber 
for coating drawing rollers and other cylinders em- 
ployed: in spinning machinery, and it consists in a 
composition composed of 501b. gelatine dissolved in 
2501b. pure warm water, and then to which is added 
3801b. glycerine of 26 deg. Beaumé, 15 1b. of a solution 
containing 8 per cent. tannin or bichromate of potash, 
31b. spirit of camphor. 

8618. Steam Borers, W. Clark, London.—28rd July, 
1883.—(A communication from B. Delpech, France.) 
—({Not proceeded with.) 6d. 

The object is to avoid loss of heat due to accumula- 
tion of soot in boiler tubes, and it consists in making 
the tubes or flues of large dimensions, and pte J 

ic rods projecting on the inside and outside 

83619. Manuracture or Giass WARE, 4. @. Brookes, 
London.—24th July, 1883.—(A communication Srom 
W. L. Libbey, Newton, U.S.) 6d. 

Consists in the manufacture of glass ware com 
of homogeneous stock having differing or contrasting 

blended or merged one into the other. 

3620. Anti-rriction Devices ror BEARINGS, 
Putteys, &., J. H. Johnson, London.— 
24th July, 1888.4 communication from H. G. 
— A. Shotwell, and L. W. Boyer, Philadelphia.) 


The object is to maintain two sets of anti-friction 
rollers—one set being larger than, and alternatel 
with, those of the other set—in such relation to eac 
ster as to insure steadiness of action and freedom 
wih it in providing the box 

ve anges, whic r continuously against 
the bevelled wade ut the small rollers. 4 
3622. Swoxine Prprs, J. H. M. Locke. Chesterfleld.— 
24th July, 1883,.—(Not proceeded with.) 
i @ object is to prevent nicotine finding its wa: 
nto the mouthpiece, or saliva from entering the bowl, 


and it consists in inserting in the tube of the an 
inner tube having one or more traps arranged ne 


3621. TeLecrapnic anD TELEPHONIC APPARATUS, H. 
H. Lake, London.—24th July, 1883.—(4 communica- 
tion from F. van Rysselberghe, Schae , Belgium.) 


6d, 
This invention relates to a system of duplex tele- 
graphy, or of simultaneous telegraphy and telephony. 


3623. Surer Suears, 7. Birkhead, Sheffield.—24th 
July, 1883.—(Not proceeded with.) 2d. 

is attached to the shanks of the 

shears, and through it the hand is passed, the guard 

being of leather, and forming a to 

the shears, while relieving the muscles of hand 

from a portion of the strain. 


3625. Apraratus ror PRINTING, NUMBERING, AND 
DELIVERING Tickets, &c., 7, King and R, Wilson, 
London.—24th July, 1883. 6d. 

A strip of paper is wound on a reel, and as it is 
drawn therefrom is brought to bear upon a platen, and 
the ticket printed, numbered, and delivered, the 
whole being actuated by the movement of a lever. 
The ap tus is intended especially for the use of 
conductors of tram-cars and emnibuses, 


3626. datir-pins, W. A. Anderton, Bradford.—24th 
July, 1883,—{ Not proceeded with.) 2d. 

The object is to enable owt poke hold the hair 
more securely in position, and it consists in making 
the wire with curved heads of nearly circular shape, 
the prongs sopouenins close together at the heads 
and gradually increasing in width towards the ends. 


3627. Treatinc INsoLUBLE PHOSPHATES FoR REN- 
DERING THE PHosPHORIC ACID IN THE SAME 
AvalLaBLe, H. J. Haddan, London.—24th July, 
1883.—{A communication from A. H. Hoeford and 
an Stillmann, New York.)—(Not proceeded with.) 


This relates to the treatment of the insoluble phos- 
phates of iron and alumina, and it ‘ists in finely 
powdering the rock containing the phosphate and 
mixing it with powered dolomite, when it is calcined 
ohh temperature. When cool the mass is pul- 

, and then subjected to the action of sulphuric 


at 

vel 

acid, 

3628. VeLocirepes, M. D. Rucker and J. Winter- 
achladen, London. —24th July, 1883. 6d. 

This relates to a velocipede with two wheels for two 
riders, each of whom drives and steers a wheel, one 
wheel being placed in front of the other, and the two 
connected by a jointed backbone. 


3630. ORNAMENTAL OR DECORATIVE FABRICS OR 
Mareriats, W. Clark, London.—24th July, 1883. 
—(A communication from BE. Barou, Paris.) 4d. 

This relates to the production of or tal designs 
on fabrics or other materials by the application thereto 
of metallic crystallisations produ with alloys of 
bismuth, antimony, and tin, 


$3631. Apparatus ror SteaM CULTIVATION, A. Greig, 
Leeds,—24th July, 1883, 6d. 

This consists, First, in causing the ropes to coil 
evenly on the vertically revolving winding drums of 
winding engines, by taking the rope forward to as great 
a distance as possible from the m and ing it 
round a sheave fastened at a distance from the drum, 
then passing it back and around another sheave 
fastened to the tank at the hind end of the engine 
before passing to theimplement. In winding engines 
with horizontal drums the coms lever is arranged 
either to guide the rope when passing direct to the im- 
plement, or when the rope is led to the back of the 
engine, to admit of the implement being pulled even 
with the engine itself when uired. e invention 
also relates to the manner of driving the vertical 
driving drums on the hind axle separately from the 
road gear of the engine. 


3632. Preparinec INsuLATeD Wires, H. EF. Newton, 
London.—24th July, 1883.—(A communication from 
A. A. Cowles, New York, U.S.) 6d. 

The wire is first covered with a fibrous substance 
saturated with bituminous waterproof material. This 
is protected by braided coverin, having paint 
between them. Pressure is applied to the surface to 
consolidate the paint and the braiding. 


3633. Macuines ror Oprarnino ELectric CuRRENTs, 
EB. Jones, Leeds.—2ith July, 1883. 6d. 

The armature consists of an annular core divided 
radially by pole pieces into fan-shaped sections, in 
which the coils are wound. The field magnets are of 
ordinary construction. The axle of the armature is 
capable of adjustment endways. A compound or 
double-ringed armature may be used. 

3634. Hyorenic Jornts ror Doors, Winpows, &c., B. 
J. B. Mills, London.—24th July, 1883.—(A comnu- 
nication from J. Couturier, Lyons.) 6d. 

The object is to close doors, windows, and case- 
ments, so that air can only penetrate through the 
joints thereof in a slow and continuous manner, and 
t consists in the use of elastic bands which are 
pressed by springs against the surfaces to be closed 
when the door or window is shut. 

3635. Macuinery ror INDICATING WEIGHTS AND 
Forces, &c., 7. H. Ward, Tipton.—24th July, 1883. 


8d. 

This relates to improvements on patents No. 3580 
and No. 3581, a.p. 1881, in which — plates are 
arranged to act on the principle of the parallelogram 
of forces. In one arrangement two curved or bowed 
spring plates are connected at their extreme ends with 

eir concave sides facing each other, and one end of 
the combined plates has means for suspending it to a 
crane, while the opposite end has a device to receive 
the load. To one plate a rack is fixed, and gears with 
a pinion on the other plate, the axle of which carries 
a pointer. Other arrangements are described. 

3637. Rattway Ratt Jomnts, 7. H. Gibbon, Albany, 
U.8.—24th July, 1883.—{ Not proceeded with.) 2d. 

The object is to connect the adjoining ends of rails, 
so as to cover the joints and produce an unbroken line 
on the head, and hold the two adjoining ends 
inflexibly. The head is cut away for a certain dis- 
tance, and a cast steel connecting device fits over the 


83638. ManvuracturE or CLOTH OR FABRIC MADE 
PaRTLY oR ENTIRELY or INDIA-RUBBER, &c., W. R. 
‘Lake, London.—24th July, 1883.—(A communication 
Jrom B, Aldrich, Boston, U.S.) 4d. 

This relates to the ornamentation of cloth made of 
india-rubber by printing or stamping designs thereon, 
a special ink or composition being descril for this 
purpose. 

3639. Warcurs, W. R. Lake, London.—24th July, 
1883.—(A communication from F, Fitt, Switzerland.) 
—(Not proceeded with.) 2d. 

This relates to detachable watch escapements, so as 
to facilitate their application and removal, and in 
which the act of disconnecting the escapement bed 
also locks the centre wheel and prevents the spring 
unwinding. 

3640. Brake MECHANISM FOR THE WARP BEAMS OF 
Looms, J. Wetter, Wimbledon —24th July, 1883.— 
(A communication from C. Sylander, jun., Germany.) 


The object is to effect the uniform winding off of 
the warp threads from the beam in rtion as 
the manufacture of the fabrics proceeds, and to give to 
the warp thi the necessary tension, and it con- 
sists of a spur wheel on the beam shaft gearing with a 
pinion on a shaft carrying a ratchet wheel, outside 
which an anchor is pivotted and connected by a rod 
with one end of a double armed lever, ga 
weight on its other arm. The lever is moun ona 

curv or cam over which pass the 
theende from the beam. If the tension of the thread 
increases, the cam is drawn down and the tooth of the 
anchor is lifted out, so as to allow the ratchet wheel to 
turn until again arrested by the anchor, 


$3642. Purirication or Coat Gas, M. Williams, 
ere July, 1883,—(Not proceeded with.) 
The objects are to supply sufficient air to revivify 
the oxide in the fier, and at the same time carbu- 
rate such air with a suitable hydrocarbon. 


3643. Pickers ror Looms, &c., J. H. Tullis, Glasgow. 

This co ~ pickers of cotton 

consists in cons of co 

canvas fabric, solid cotton woven fabric, camel-hair 
woven fabric, or fabric of linen, hemp, or jute, either 
in pe or solid woven, or of woollen, hair, textile, or 
animal fibres, or of tough ag with gutta-percha or 
om or india-rubber, or they may be com of 

dia-rubber and cloth, or india-rubber with and 
leather, or felted material or paper and cloth. 


3644. Vatves on BucKETs AND ANALOGOUS APPARATUS 
SUITABLE FOR PuMPs OR OTHER MECHANISM, J. K. 
Tullis, Glasgow.—25th July, 1883. 4d. 

This consisis in forming the valves of cotton canvas 
fabric, solid cotton woven fabric, camel hair woven 
fabric, or fabric of linen, hemp, or jute, either in plies, 
or solid woven, or of fabric of woollen, hair, textile, or 
animal fibres, or of tough grass with gutta-percha or 

m or india-rubber, or of india-rubber with cloth and 
eather or felted material, or paper and cloth, such 
material being combined or not with wire gauze, thi 
metallic plates, or strips of thin sheet m: or wires. 


3646. Firoatinc Pontoon BripcEes FLoatine 
Bripces Workinc on Cuains, &., Lampard, 
Portsea.—25th July, 1883.—(Not proceeded with.) 


This relates to a floa’ bri to a pontoon 
connected to the a or other 
material, the bridge being so placed that the incline 
due to the rise and fall of the is divided into two 
parts 


364'7. MANUFACTURE OF VENTILATING CowLs, &c., A. 
Mechan, Glasgow.—25th July, 1883. 6d. 

The object is to manufacture open-mouthed cowls 
by machine power, for which purpose a press is used. 
3648. Frre-nesistinc Doors or Suutrers, F. W. E£. 

Braid, London.—25th July, 1883. 

This consists in the application of cotton slag 
covered on each side with asbestos, paper, or 
similar material to fire-resisting doors or shutters. 
3649. Apparatus ror FACILITATING THE GEARING 

AND CHANGING OF HeaLps EmpPLoyep Looms 
ror Weavine, S. H. Storry and & D. Rhodes, 
Huddersfield. —25th July, 1883. 6d. 

Relates partly to the use in combination with a 

streamer, made with slots, holes, or openings, of a 
ved fixing, with a headed stud ‘or button, or 
eaded studs or buttons. 


3650. ArracHinc Door oTHER KNoBs AND 
HANDLES TOTHEIR SPINDLES, H.C. Webb, Worcester. 
25th July, 1883.—(Not proceeded with.) 4d. 

relates to a square spindle with a screw at one 

end, over which a se ite rose is placed, and leaves a 

space between it and the spindle to allow the knob to 

be screwed on, and give the appearance of a combined 
knob and rose. 

8652. Treatment or CompLeX ORES FOR THE SEPA- 
RATION OR EXTRACTION OF THE METALS CONTAINED 
THEREIN, W. P. Thompson, Liverpool.—25th July, 
1883.—(A communication from G. T. Lewis, Phila- 
delphia.) 6d. 

This relates to treating complex ores to se, te the 
metals therefrom, and consists in treating the ores at 
a high temperature with excess of air sufficient to 
thoroughly oxidise and volatilise the more volatile 
metals, and collecting the fumes in air filtering appa- 


h 


ratus for quent tr 


3654. InstRUMENT ror CURLING oR WAVING THE 
Hatr, H. Roman, London.—25th July, 1883, 4d. 
The instrument consists of a small round rod or 
tube and two pieces of semi-cylindrical section, 
jointed one to end of the rod or tube. 


3657. Treatinc Spent Live rrom Gasworks, &c., 
W. R. Lake, London.—25th July, 1883.—(4 commu- 
nication from A, T. Schnessler, Newark, and V. 
Zeisand M. D. Hanover, New York, U.S.) 4d. 

This relates to treating spent lime from gasworks 
for merating the same and obtaining potassium 
cyanide, and consists in dissolving and leaching the 
soluble substances from the lime; treating the mother 
liquor thus obtained with a stream of carbonic acid 
gas, and separating the sulphuretted hydrogen from 
the same; decomposing the residuum by ad 
thereto the ial salt of sulphate of potash, an 
then removing the precipitate and finally evaporating 
the moisture. 

3659. FALLERS USED IN THE. PREPARING OF FLAX, 
Sirk, Woot, &., J. W. Bradley, Bradford.—26th 
July, 1883. 4d. 

Consists in the construction and employment of 
fallers having the stock partly cut out, leaving a bar, 
through which is drilled a series of holes, in which are 
inserted round, flat, or other shaped pins for single or 
double rows. , 


3662. Bett or Strap Fasteners, H. Greene, London. 

—26th July, 1883. 6d. 

The inventor unites belts or straps without over- 
lapping by means of fasteners Feige with pins, 
teeth, points, or tongues, which, after insertion 
through the strap end, are bent over, and thus secure 
the ends togeth fast is g lly made of 
the width of the strap (or for very wide straps two or 
more fasteners may be used), and in two parts, which 
are hinged together, the hinge coming at the butt end 
of the strap. 

3668. Apparatus For DistRrsuTING BLast To BLasT 
Furnaces, Cupoias, &c., Don P. P. de la Sala, 
Hackney.—26th July, 1883. 8d. 

Outside the walls the “ blast distributors” have one 
or more holes or speaions sate into them, to which 
the mouths of the main it pipes are adjusted. Two 
or more smaller holes or ope ings are also made at 
other convenient places into the said blast distributors, 
to which are adjusted tubes for the distribution of the 
hot or cold air to the interior of the furnaces. 


Instead of the o 
inventor uses a vertical mill wheel of hard chilled cast 
iron, and formed or anes to the form of a 
prolate spheroid, mounted upon a horizontal axle. In 
close proximity to this mill wheel the inventor places 


balanced or nearly so, or it may be hinged at or near 
its front end, and is by means of rods and levers, one 
of which is within reach of the driver, held firmly 
until it contains the desired number of bundles, when 
the bundle carrier is released for them at 
the rear instead of at the side. 


3671. oTHER Lamps, J. Harbottle, New- 
castle-upon- Tyne.—26th July, 1883.—(Not proceeded 


with.) 2d. 
Relates to the construction of the burner. 


3674. Ciirrers on Suears For Horses, 
&e., J. Sabatier, London.—2ith July, 1883. —(A 


 ——_c, from J. Bariquand and Son, Paris.) 


Relates to the arrangement, combination, and con- 
struction of comprising the clippers or shears in 
which the left-hand lever carries the axle or pivot on 
which the hand levers oscillate, holding and support- 
ing the principal parts and passing through the bottom 
plate without being fixed to it. 

3677. MacHINERY OR APPARATUS FOR MAKING CASKS, 
8. Wright, Chester.—27th July, 1883. 6d. 
relates to improvements on patent No. 3589, 
A.D, 1882, and consists in the use of an endless chain 
to feed the staves along the table to the collapsible 
core barrel, drum or form. The cutters for treating the 
ends of the staves are arranged upon a jointed sup- 
oops are employed acting as en 
about the caigtiide core barrel to guide the staves 
into position and also as trussing hoops, formed in 
parts capable of being drawn together by a lever. 
3678. Process ror Rerininc O1s, J. Imray, Lon- 
don.—(A communication from J. A. F. Bang and C. 
A, Sanguinetti, Paris.}—27th July, 1883. 2d. 

This consists in refining oils by mixing intimately 
with them monohydrate of lime or er alkaline 
earth in fine powder without addition of water, and, 
after reaction, filter pressing the mixture. 


36901. Apparatus FoR BAKING AND PRESERVING 
Breap anp Cakes, H. J. Haddan, London.—28th 
July, 1883.—{A communication from A. Klucke, 
Berlin.) 6d. 

Consists in the uction of tinned or preserved 
bread or cake, by first baking the dough in a closed 
metallic box or vessel provided with a) res for the 
escape of the vapour, and then ex the loaf or 
cake to a second or third lower heat in a hermetically 
sealed box or vessel. 


37038. Gas Enatves, J. Pickering, Stockton-on-Tees.— 


28th July, 1883. 6d. 

Relates, First, to the arrangement of and disc 
valves: Secondly, to the automatic regula of 
with governors ; Thirdly, improvements in circula‘ 
partitions annularly and longitudinally for effectually 
cooling cylinders of gas motor engines; Fourthly, for 
applying a pump (force or centrifugal) for giving 
i diate ci tion to the water as soon as the 
engine commences to work. 

3714. Apparatus For THE TAPPING OF 
Beer Casks, &., W. 8. and W. A. Dackus, Bir- 
mingham.—30th July, 1888. 8d. 

The ap tus consists essentially of a seat plate 
faced with leather or other packi and 
cap or case or cheeks, between which said 
and a cap or case or cheeks, a valve or closer works, air 
and liquid-tight. 

3727. Apparatus FoR UsE IN PACKING AND PRE- 
SERVING POLISHING AND ABRASIVE PLaTEs, &c., A. 
J. Brooker, London.—3l1st July, 1888.—(A communi- 
cation from L. D. Shepard, Boston, U.S.) 6d. 

Consists in a package of flexible discs for dental 
purposes adapted for ship t, the being held 
together between — plates or followers pressed 
against the ends of the pile. 

3737. Umpre.ias, Parasots, EB. G. Charageat, 
Paris.—3lst July, 1883. 6d. 

Relates principally to the construction and arrange- 
ment of the runners and stretchers. 

3748. Brxpinc Books anp Macuivery AppLica®Le 
THERETO, A. Brehmer, Leipzig, and G. Brown, 
Glasgow.—31st July, 1883.—(Complete. 5 

Relates ly to a machine for sewing books, con- 
sisting chiefly of a swinging arm, which serves to 
receive the sections for sewing, a shuttle-carrying 
mechanism, a needle mechanism, and a mechanism 
for cutting the ends of the sections. 

3758. MetHop anp APPARATUS FOR COATING WITH 
GELATINOUS COMPOUNDS THE DRAWING ROLLERS 
AND OTHER CYLINDERS EMPLOYED IN SPINNING 
Macuinery, B. Edwards, London.—31st July, 1883. 
—{A communication from J. Appelt, Richenberg, 
Bohemia.) 6d. 

Relates partly to the of co the rollers 
with a fusible compound, by subm e rollers in 
the melted compound contained in a cylindrical tube. 
3817. Macuinery For PoLisHINGc aND GRINDING 

METALLIC TuBEs, Rops, aND Bars, C. Harvey, jun., 
Yardley, and W. Paddock, Birmingham. — 4th 
August, 1883. 8d. 

Relates principally to the combination in a polishing 
or grinding machine, of a series of hanging frames 
carrying the polishing buffs or bobs or emery or grind- 
ing wheels. 
$3818. Reservoir ror METALLIC AND OTHER Pens, M. 

Myers and J. Lowe, Birmingham.—4th August, 1883. 
6d, 


A reservoir made of sheet metal is formed so that it 
can take up a large supply of ink and deliver it to the 
pen over which it is applied. 


3882. Dre Stocks ror Cuttinc Screw THREADS, H. 


side is an adjustable spring, and vided with a 

and arms pon to the stock. one side is 

nected an annular cam ring, with an index and a 

series of notches to adjust the dies in combination 

with a spring gauge and pointer. 

3875. Process or MANUFACTURING SEWING NEEDLES, 
&c., R. H. Brandon, Paris.—9th August, 1883.—(A 
communication H. S. Ward, U.8.) 8d. 

This ists of a hi 


another casting of similar material, which is 

to the mill wheel and surrounding a portion of its cir- 

cumference and curved periphery. 

8665. Construction or METALLIC PACKING-CASES AND 
RENDERING THEM AIR AND WATER-TIGHT, C. H. IW. 
L. Brotersen, London.—26th July, 1883.—(A com- 
munication from Messrs. Braun and Bloem, Diissel- 


dorf.) 6d. 
Relates partly to the means of attaching the lid. 


special instruments. 


3670. Traction or LOcoMOTIVE ENGINES FOR TRAVEL- 
LING ON Common Roaps, &c., J. H. Johnson, Lon- 
don.—26th July, 1888.—(A communication from J. 
EB. B. Pécourt, Paris.) 6d. 

Relates to the combination of a driving or crank 
shaft in separate parts, constituting independent 
crank shafts ——_ of being rotated independently of 
each other, with steering gear or means for trans- 
mitting motion to the axle of the fore carriage. 
3673. Bunpte Carrier ror Harvesters, &c., W. 

Mcl, Cranston, London.—27th July, 1883.—(A com- 
munication from W. A. Wood, New York.) 6d. 

A spar or support is attached to the side of a grain 
straw binder or harvester. On this spar or support 


ing tables, provided each with a series 
of spindles, in the first of which the wires cut off from 
a — are successively flattened, pierced, counter- 
sunk, and roughly trimmed and then to the 
spindles of the second table, in which their extremi- 
ties are sharpened, after which they pass to the 
spindles of the third table and are polished. 


$3897. RecuLaTinc THE SPEED oF MotivE PowER 
Enaines, &c., N. Macbeth, Bolton-le-Moors.—11th 
August, 1883. 6d. 

This relates to apparatus for recording variations in 
the speed of engines or revolving shafts, and it con- 
sists in arranging the index of a clock to revolve once 
in twenty-four hours, and a marker which is 
kept in contact with a strip of paper, the spindle of 
the index or of the marker being connected with a 
revolving pendulum apparatus driven by the engine 
or shaft. 

4552. Warer Meters, A. E. H. Johnson, Washington, 
U.S.— 24th September, 1883.—(A communication fron 
L. H. Nash, New York.) 6d. 

This relates to improvements on patent No. 166, 
dated 6th June, 1879, and it ists in the bi 
tion in a rotary water meter of a piston with circum- 
ferential projections and recesses, with a chamber 
having wall projections adapted to intermatch and 
form a division point with the piston on one side, the 
projections of the piston and of the chamber forming 
the division point on the opposite side of the piston, 


in which three inter- 
mittently rotating ta’ 


a 
seat plate . 


the bundle carrier of, preferably laths, is hinged so as j 
to be tilted on end toallow of the bundles or sheafs m 
sliding off at the rear part, or at = angles to that at 
2d. 
| 
J. Allison, London —7th August, 1883.—(4 commu- 
necation from C. Hart, Cleveland, U.S.) 6d. 
This consists partly in the devices for holding or wien 
guiding the stock in a central position on the bolt. } 
The case has two arms to rotate it, and attached to the 
rails, 83664. Consrruction or GrinpING MILLS, C. Ducker- 
ing, Lincoln.—26th July, 1883. 6d. f 
j 
3668. Apparatus For Removine STONES FROM THE 
BuappER, W. P. Thompson, Liverpool.—26th July, 
1883.—(A communication from Dr. N. Verguerio, 
Brazil.)—{ Not proceeded with.) 2d. 
Consists essentially in an artificial bladder and the 
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The lower head of the case has the necessary ports, 
and is combined with a separate top head and a 
separate top enclosing case. 

4020. Fiat Forme Ma- 
CHINES, William Brooks, London.—20th August, 
1883.—(A communication from D. T. Simpson, New 
York.)}—(Complete.) 6d. 

relates to a machine in which one or more 


52773. Macuines ror Grinpinc AND- Dresstnc FILE 
mane, A. G. Brookes, London.—ith November, 


This consists in a machine for grinding or dressin; 
a number of file blanks at once. e blanks are hel 
in a frame, which is vertically reciprocated in a direc- 
tion tangential to the periphery of a aS revolving grind- 
stone, by means of screw and bevel gearing above the 


missed—leaving blanks between—the impres: 

sions being afterwards filledup. The printing is effected 

by a flat forme upon a web. 

4602. Apparatus ror VESSELS FROM 
LIGHTERS, T. B. Heath, Northlands, South Wales.— 
27th September, 1883.—(Complete.) 6d. 

Consists of various combinations and arrangements 
of apparatus constructed so as to be readily portable, 
car ny sted to the sizes of the vessels to be 


4776. Heatixc anp Gases For Motor, 
W. A. Bartlett, Washington, U.S.—8th October, 1883. 
—{A communication from G. EB. Haight and W. H. 
Wood, Connecticut, and we EB. Winsor, New York.) 


—(Complete. ) 6d. 
The object is to ce rapid yen of the gas 


"after it leaves the on, where it is held in a com- 


pressed state and before ‘it enters the engine, and to 
prevent my ey due to such expansion. The 
gas is caused to flow through a coil of pipes, which is 
to the heat by slaking lime in the 
ber containing the coil of pipes. 
4891. Macurvery For SPINNING AND DovusBLiNG Tex- 
TILE Mareriats, W. J. Kinder, Manchester.—13th 
e ordinary revolving spi le carrying a is 
abolished and the flyer is mounted to revolve in a 
above the bobbin, upon which the yarn is wound, the 
bearing of the fiyer running in an annular oil cup and 
the yarn passing through the centre of the flyer cup. 
4962. Brearinc BLocks with VEGETABLE PARCHMENT 
OR PaRCHMENT Paper Bearinas, M. Frenkel, Ger- 


arranged 

Water is supplied to the material to cause it to swell, 

and acts as a lubricant in combination with a 

small quantity of oil. 

4964. TransmITTING AND RE-PRODUCING SOUNDS AT A 
Distance, &c., 4. G. Brookes, London.—i8th Octo- 
ber, 1883.—(A communication from T. N. Vail, 

Boston, Mass., U.S.) 6d. 
The electrical undulations are produced by vibrating 

a helix carrying a constant electric current in prox- 

imity to a secondary helix forming part of the receiv- 

ing instrument circuit. Se methods of mounting 
the apparatus are described and illustrated. 


5001. Terecrarn Insvcators, H. J. Allison, London. 
—20th October, 1883.4A communication from C. C. 
Hinsdale, Cleveland, Ohio, U.S.) 6d. 

The insulators are constructed from paper a and 
silicon, and are formed with their insulating head 

and supporting stem in one piece. 

5047. Trove System, W. F. Gardner, 
Baltimore, Mass., U.S.—23rd October, 1883. 8d. 

This relates to a system of automatically controlling 

clocks and sending time signals; and comprises a 

standard mean time clock, a primary transmitting 

clock, a series of secondary | controlling clocks, and a 

series of controlled local clocks. 


5048. Macuines ror MANUFACTURING BLANKS FOR 
HorsesHor Natts, R. H. Brandon, Paris.—24th 
October, 1883.(A communication from F. Myers, 
United States. (Complete. ) 6d, 

A plate of metal is presented to dies which cut out 
the blanks for the nails, while a header spreads and 
thickens the heads of the blanks, the plate being held 
and turned by suitable mechanism so as to co. 
present its end to the action of the dies and header. 


5050. Macurves ror HorsesHor Nati 
Branks, R. H. Bra Paris.—24th October, 1883. 
—{A communication from P. Myers, United States.) 
—{Complete.) 8d. 

Teis relates to machines in which the ae blanks 

are moved forward intermittently by a chain 
acted upon by aroller die, and are then bevelled at 
the point and sheared to finish the point, and 
it consists in the construction of the chain of 
links and plates with pockets for the heads of the 
blanks; also in the sheaves to sustain such chain; the 
construction of the roller die and a die and die block ; 
and a rest for the die block. 


5060. Avromatic Car Couriers, H. J. Haddan, 
Kensington.—24th October, 1883.—{A communication 
trom EB. N. Gifford, Cleveland, U.8.)—{Complete.) 6d. 

The object is to enable the coupling pin to be locked 
in its raised position when desired to render the 
coupling non-automatic; further, to secure the pin in 
such position that the cars will be coupled by two of 
them coming in contact ; also to prevent the pin being 
accidentally thrown into the locked position ; and, 
lastly, to simplify the construction of automatic 
cvuplers. The pin is | raised by a link coming in con- 
tact with its bottom en igh an 


also so that it will fall again wu concussion caused 
by trucks coming in contact. 


5090. Supsecrinc TexTILE MATERIALS IN FILAMEN- 
ToRY OR Banp Form TO THE ACTION OF DYEING, 
BLEACHING, AND OTHER Liquors, &c., F. C. Glaser, 
Berlin.—26th October, 1883. —(A communication 
Srom EB. Riimmelin, Alsace.)—{Complete.) 6d. 

Consists in subj the filaments or ribands in a 
separated and stretched condition to the liquids. 
5136. Betr Caste Raitways, H. J. Allison, London. 

—3%th October, 1883.—{A communication from the 
California Belt Railway Company, San Francisco.)— 
(Complete.) 6d. 

This relates to the employment of a belt pane ofa 
number of lighter cables or wires instead of the single 
employed. A wheel has arms or teeth 

h engage the belt, and is capable of being braked 

Saal as to cause the car on which it is mounted to be 

moved along by the belt. A special ate of 

sheaves or wheels is described for propelling the 

round curves. 

5152. Prumper’s Traps, W. R. Lake, London.—30th 
October, 1883.{A communication from F. N. Du 
Bois, New York.)—{Complete.) 2d. 

This consists of a plumber’s trap of soft metal con- 
structed without seams and ha a series of seals or 
dips, by causing molten metal to forced through a 
die by a press of special construction. 

5200. Macuivery orn APPARATUS FOR USE DvEING 
or CLEANING YaRN, W. R. Lake, London.—ist No- 
vember, 1883.—{4 communication from J. H. Lorimer, 
Philadelphia.)—(Complete.) 2d. 

This of an in which wringing 
rollers are combined with two endless feed aprons 
composed of metal bars mee at each end to endless 
chains, and feed rollers arranged so that their line of 
contact is considerably below that of the wringing 
rollers. The endless aprons are arranged so that they 
are separated to receive and discharge the , but 

are pressed together by their own weight w: n carry- 
ing the yarn below the level of the liquid. 

5268. Movutprsc Macuivery, J. Walker, Cleveland, 
U.8.—6th Nov -) ls. 


by hydrostatic rams and means for operating same, so 
as to adjust the height of the flask supporting plate. 

flask is placed over the pattern plate and seated 
on a yielding support — surrounding the pattern 
ng a compressing device being located above the 


rame actuated altern: hnfed upon opposite directions by 
belts automatically sh: upon & pulley. The = 
stone is also y in the direc- 
tion of its axis of rotation and across “the face of the 
frame. A device tor dressing the grindstone face is 
vertically adjustable towards the surface of the stone, 
and can also be drawn laterally across it. 


5282. Vacuum Brake Apparatus FoR Use on Ralt- 
way Trains, A. S. Hamand, London.—8th Novem- 
ber, 1883.—(Complete.) 6d. 

Relates to improvements in the general construction 
of the apparatus. 


5350. Nur Lock, A. M. Clark, London.—18th Novem- 
ber, 1883.—(4 Jrom H. Schwarzwalder, 
New York.)—(Complete.) 4d. 

The threaded —_ of P the bolt is split and the nut is 
combined with ng a yoke that enters 
the slit and end the end of the bolt. 


5362. Looms ror Weavina, W. R. Lake, London.— 
13th November, 1883.—(A communication from W. 
Brown and T. Pagano Georgia, U.S.) 6d, 

Consists partly iding a loom with lease rods 
moving forward horizontally, or nearly 
so ; also in mechanism for automatically oscillating or 
reciprocating the lease rods simultaneously with the 
movement of the lathe ; also in making the couplers 
or clamps of the lease rods to rock on their levers or 
supports. 

5423. Macurnery, W. Gedge, London.— 
17th November, 1883 —(A communication from H. B. 
Angell, San Francisco.)—(Complete.) 8d. 

Consists in improvements in the construction of the 
chain and buckets, the maar, the tumblers, at each 
end over which the ec ; a means for sus- 
pending the ladder, and alec the pipe which conveys 
away the material ved by it from the buckets. 
5447. Te.epnones, €C. A. Jackson, Laurence, Mass., 

U.8.—19th Movember, 1883. 6d. 

This relates to a method of coupling-up so as to do 
away with the central office, and to enable two or more 
subscribers to communicate with different subscribers 
from the same instrument at the same time. 


5454. Ramway Rar Jornt, 7. H. Gibbon, Albany.— 
20th November, 1883.—({Complete.) 6d. 

Relates to a joint for rails, in which the heads of the 
conjoining ends are cut away. 

5455. Harrows, S. Pitt, London.—20th November, 
1883.—(A communication from F, Nishwitz, New 
Jersey, U.S.}—{Complete.) ls. 

‘is consists in improvements in harrows in which 
trailing teeth arranged in gangs transversely to the 
line of draft operate upon the soil, and in the com- 
bination of de ~ teeth with crushing bars or levellers. 
The gangs are hinged so as to follow undulations of 
the ground. Two gang bars may be employed, the 
rear one bearing open slotted curved trailing or drag- 
ging teeth, and om eas above the front bar so 
as to afford a large area of discharge for the earth cut 
up by the teeth of the first gang. 

5476. Ciocks, H. J. Allison, London.— 
2ist November, 1883.—(A communication from R. W. 
Wilson, Newhaven, Conn., U.S.) 6d. 

This relates to means for automatically turning the 
minute-hand to a fixed point at a predetermined 
a The impulses are transmitted from a standard 
cloc! 


5625. Expiosive Compounps Biastinc Car- 
TRIDGES, &c., S. R. Divine, New York.—4th Decem- 
ber, 1883.—(Complete.) 4d. 

This relates to an explosive consisting of a liquid 
ingredient formed of a mixture of the heavy oil of 
coal tar, or nitro-benzole, or partly of both, and nitro- 
glycerine, and a solid ingredient—chlorate of potash— 
mixed together in the Lope og the of from four to five 
parts of the liquid. 

5633. Gas Encinss, &c., L. H. Nash, U.S.— 
4th December, 1883. —(Complete. ) 8d. 

The inventor refers to a patent applied for Novem- 
ber 27th, a.p. 1883, in which the gases, after compres- 
sion, are caused to circulate over the heated parts of 
the engine on the way to the working cylinder. The 
present invention relates to improvements in the 
prior the being to enable the engine 

be operated iquid fuel, from which the gas 

is made. The fod is injected air, water, and 
gas, into a compression chamber formed in the for- 
and linder, and is d by the 
forward stroke of the piston, and the heat produced 


by the com: ion tends to evaporate the fuel, the 
vapour of which, with the air and gas, forms 
an a mixture. vision is made to start the 


the pressure of the working fluid in the 
aa chamber. Two or more co-acting cylinders 
are combined with the gas storage chamber, which 
cylinder, so that the com: gases are discharged 
on the forward stroke ppt ms into the sto! 
chamber, where they accumulate and maintain suffi- 
cient pressure to be utilised as a starting power. 
5637. Woven Fabrics AND APPARATUS FOR PRODUCING 
THE SAME, A. M. Clark, London.—4th December, 
an communication from A. Urbahn, Passaic, 
G. Jennings, Brooklyn, U.S.)—(Complete.) 


me. relates, First, toa new woven | fabric having on 

a plainly woven b cords arranged 
in suitable design ; ; and Secondly, to an arrangement 
of loom for producing such a fabric. The ornamental 
cord is combined with the shuttle and twisted ground 
warp threads of the foundation fabric, and is held to 
the body by shuttle threads passing over the orna- 
mental cord, — be all 


opposite sides of on thread, so that a 
separate design ed on each side of "the fabric 
by one The loom is provided 


through wi perforated needle-like projections, 
ou y looped pillar, e ground warp threads passing 
through the pillars, and the figure threads or orna- 
menting cords passing between them 
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292,512. CenrrirvcaL Governor, Johannes Selwig, 
Brunswick, Germany.—Filed June 29th, 1882. 

Claim.—(1) An astatic consist- 
ing of two or more — pen ulums revolving 
with the regulator shaft, sai 
of a pair of balls mounted in different horizontal planes 
on an oscillatory axis, having suitable connections with 
the said regulator shaft, whereby said shaft will be 
operated tithe by the oscillation of the pendulums, 
substan as sct forth. (2) In an astatic centri- 
a consisting of a pair of 
mounted in different horizontal planes on an 
oscillatory axis, whereby their centrif force will 
= said axis to te, substantially as and for 


ted upo 
in the said brackets, and having 
bearings in the sai: nee r shaft, substantially as 
described. (4) The com! ree with the regulator 
shaft 1, having a cap 6, provided with bearings 6a, and 
gs brackets 2a, of the 


the sleeve 2, 2, carrying supportin 


pendulum 5, secured laterally upon hollow semi- 
cylindrical castings 4, said Me -cylindrical cast 
shafts 3, journalled in suitable bearings 

semi-cylindrical ‘pracket arms and loose connection 
with the cap 6, substantially as and for the purpose 
set forth. (5) Ina centrifugal governor, the combina- 
tion of an oscillatory pendulum mounted on suitable 
axis, substantially as escribed, and a support- 


ing bracket having adjustable bearings for said axis, 
as set forth. (6) In an astatic centrifugal governor, 
the combination with an tory pendulum sub- 
stantially as herein described, of a lug or stop to 
arrest its oscillation, as and for the purpose set forth. 


292,498. Dust EXxHAUSTER AND CONVEYER FOR 
THRASHING Macuines, David Logan, Hartstown, Pa. 
—Filed June 7th, 1883. 

Claim.—{(1) The combination of the casing of the 
machine, a closet arranged to close the rear end 
thereof, and comprising a hinged lid or cover, a fan 
chamber having a rotary fan, and elastic exhaust pipes 
extending from the fan chamber to openings in the 
said cover, as and for the purpose set forth. (2) The 


combination of the closet adapted to close the end of 
the casing to which it is applied, and comprising the 
hinged doors, the cap or cover of the closet hinged 
and formed with the we oe that engages the doors to 
retain the same closed, a fan chamber secured near 
the closet and provided with a rotary fan, the elastic 
exhaust tubes extending from eS the sides 
of the fan chamber to openings in the hinged cover, 
and the conveyor tubes extending from different ends 
of the fan chamber, up and in different directions, as 
and for the purpose set forth. 


292,521. Hyprautic Rivertinc Macuine, Wa. 
Webster, Athens, Pa.—Filed August 29th, 1883. 
Claim.—(1) The herein - described direct - actios 
rivetting machine, consisting of the atone A, D 
and E, © ond F, ond amp 


and operati stantially and for the pr 

set forth. 2) 1 device for holding 
the work while be rivetted, consistin 

the spring lan a sleeve M, su tantially as set forth. 


292,'713. Fusipte Sarety Strips ror ELectric 
Circuits, Edward Weston, Newark, N.J.—Filed 
September 12th, 1883. 

Claim. —(1) A safety strip for electric circuits, having 
electro-deposited caps or jackets of harder metal on 
its ends, as and for the purpose set forth. (2) The 


combination, with a fusible strip, 
caps or jackets of harder 


its ends, substantially tn in the de- 


292,'720. IncanpEscent Lamp, ward Weston, 
‘Newark, N.J.—Filed September 1883, 
Claim.—{i) The method herein described of manu- 
facturing a: conductors for incandescent lamps, 
which i 'y forming and carbon- 
—s the stri ips - filaments and the stubs or enlarged 
lamping ends, and then uniting them by the deposi- 
tion of carbon, substantially as set forth. (2) The 
method ——— described, of manufacturing carbon 
8 t lamps, which consists in 
forming and the strips and 
the stubs, placing the same A contact in a receiver 
containing an atmosphere of hydrocarbon, an 
os — through them, whereby carbon is deposi! 
anent union in the manner 
desert (3) A carbon conductor for incandescent 


lamps, consisting of a stri 
ends, and connections of 


(292,720) 


pies the clamping ends to the strip, as herein set 


202,745. Heat axp Fire Reststina Vatvey 
Watson A, Goodyear, New Haven, Conn.—Filed 
August 27th, 1883. 

Claim.—(1) The hereinbefore described fire and heat 
resisting valve, consisting of a cast or wrought iron 


or other metal shell, coated with fire 

and heat resisting material, constructed to rotate upon 

a hollow axis Goong which a continuous stream of 

water may be forced. 

292,776. Horse Hay-rake, John N. Wallis, Flem- 
ing, and Theodore Wallis, Scipio.—Filed August 4th, 


1883, 

Claim.—(Q) In a two wheel horse hay rake, the com- 
bination of a revolv rake, the cranked axles on 
which the rake head is ournailed, thills connected by 
eye bearings to said axles, and ‘devices for holdin; 

the rake to its work and ‘in 


and adapted to operate subs' the manner 


the constructed and 
adapted to operate substan 
described. 


for the purposes 
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_ HIGH SPEED LOCOMOTIVES. 
No, II 


‘ned last week that a locomotive constructed to 
ni — of 120 miles in 120 minutes. must be 
n Pres to attain a bey | of at least 75 miles an hour 
—_ rtion of the time, unless the line traversed was a 
pak evel; and we added, that for such speed a single 
o- f drivers ft. in diameter would probably be found 
We also showed that the = 

: ‘d not be unduly raised, as a height of 7ft. 6in. 
bl not! saficient. We have now to consider the 
be k which the engine would have to perform, and the 
pice to be adopted in order to obtain the requisite power. 

wie have fixed the gross load at 175 tons. Our reason 
for doing this is, that with the narrow gauge it will be 
found impossible to use a boiler capable of developing much 
veka 1200-horse power. Indeed, as will be seen further on, 
‘t js questionable whether sufficient boiler power can be ob- 
pd at all. A train to weigh 100 tons might consist of 
nine vehicles, namely, seven passenger coaches and two 
prake vans, one at the front, the other at the rear of the 
in, Each coach would seat wt assengers, weighing 
about 3 tons. If the train were filled it would carry, say, 
9] tons of passengers and 4 tons of luggage, or in all 25 
tons. The net weight of the nine vehicles must therefore 
not exceed 75 tons, or 8 tons 6 cwt. 2qrs. each. Thisis very 
ight, but we have no doubt that by the free use of 
steel specially designed coaches could be produced of this 
weight. ‘The total number of passengers carried would be 
980, Extra fares could of course be charged, but at 3d. 
mile the total sum received would be £420 for a run 
of 120 miles, which would pay very well indeed. The train 
would of course be strictly “ limited.” s fl 

We have said that the resistance would not in our opinion 
exceed 40 per ton on a level at 70 miles an hour. But, as 
we have shown, the speed if the whole line was free from 
inclines would be but 65 miles an hour, Allowing 40 Ib. to 
the ton at this speed—which is well within the mark—we 
should have a gross tractive resistance of 175 x 40 = 7000Ib. 
Now, 65 miles an hour equals 95°3ft. per second, or 5718ft. 

5720 x 7000 _ 
per minute, and 33,000 1213 indicated horse 
power. These figures show that if we cannot reckon 
on getting more than 1200 indicated horse-power out 
of our boiler the weight of the train must be kept 
down to about 175 tons, as we have said. But our line is 


not level. We assume that there will be gradients of as. 


much as 1 in 264 to overcome. It is a noteworthy fact 
that the higher the speed the less will gradients affect the 
work to be done by the engine. A gradient of 1 in 
264 will represent a resistance of 8°5 Ib. per ton nearly. This 
would be about the resistance of a train at 25 to 30 miles 
anhour. Such a gradient would, therefore, double the 
work to be done by the engine of a slow, heavy train, but 
will augment the resistance of our fast express by little 
more than one-fifth ; that is to say, an addition of about 
225-horse power would suffice to overcome it at 65 miles 
an hour, and by dropping the speed to 60 miles an hour, it 
is possible that the incline would be surmounted with 
1200-horse power only. Indeed, curves will be found on 
the whole more serious impediments to high speeds than 
reasonable inclines. In any case, we believe that for such 
a line as the London and North-Western from Chalk Farm 
to Crewe, 1200-horse power would suffice to give an average 
velocity of 65 miles an hour. 

The question of adhesion now presents itself. It is of 
course useless to provide boiler and cylinder power unless 
we also provide means for utilising it. The tractive effort 
to be calculated on is, as we have seen, 7000 Ib., and it will 
not be safe to count on a coeflicient of adhesion greater 
than one-sixth. Thus we have 6 x 7000lb. = 42,000 lb. = 
18°75 tons as the load to be carried by the driving wheels. 
This may appear a tremendous weight, but it is not too 
much for an 841b. bullhead steel rail. Mr. Pearson’s 
engines on the Bristol and Exeter line, already referred to, 
carried over 19 tons on their 9ft. drivers ; and we believe 
that Mr. Stirling’s single engines, with 8ft. drivers, on the 
Great Northern Railway, carry quite 18°5 tons. We see, 
therefore, that adhesion can be had ; but we also see that 
the weight of our train will not admit of being augmented. 
Any addition to its weight would render it necessary either 
to increase the load on the drivers, which we dare not do, 
or else to couple two pairs of 9ft. wheels, which is quite 
out of the question, if for no other reason then because of 
the excessive length of coupling rods required. 

A very brief calculation will suffice to show that the 
cylinders of our high-speed engine must be 20in. in diameter, 
with a stroke of 28in, An average pressure of 11b. ina 
cylinder of this size will give 103 lb. tractive effort, and 
Toa = 68 1b., in round numbers, as the average effective 
rma which must be maintained in the cylinders. 

is may be taken as standing for a boiler pressure of 
150 lb. per square inch, and we may assume an initial 
cylinder pressure of 140 1b. above the atmosphere, or 
165 Ib. absolute. Steam of this pressure cut off at one- 
lifth of the stroke would give an average effective pressure 
of about 70 Ib, in theory, or nearly what is actually wanted 
in practice, and this represents a fair amount of economy. 
A properly designed engine running under these condi- 
tions ought not to burn more than 3]b. of coal per horse 
per hour, or for 1200 indicated horse-power 3600 Ib., or for 
arun of 120 miles 7200 or 60 1b. per mile. No doubt 
this will appear at first sight an enormous consumption, but 
the work to be done isenormous. The advantage gained by 
running down inclines is as small in proportion as the loss 
caused by ascending them, and steam must be kept full on 
from start to finish. In a word, we have the case pre- 
sented of an engine which has to be run as fast as it can 
possibly go without any regard for economy of fuel. The 
cost of the coal burned is here a matter not worth a second 
thought. Economy in its use is only to be sought because 
the greater the work that can be got out of it the better is 
the prospect that the speed demanded will be obtained. 
We may add, however, that we believe that 60 1b. per mile 
is In excess of the weight that would actually be needed ; 


but we must provide for the worst, and it must be borne 
in mind that our engine cannot run into the terminus with 
an empty fire-box. e pressure will have to be maintained 
to the very last. 

We now come to the most important consideration of 
all—the design of the boiler. As the driving wheels will 
rise above the middle of the boiler, its diameter must be 
kept down sufficiently to admit it between them. The 
maximum diameter outside cannot exceed 5lin., and to get 
this the lagging must be pe: ressed in the wake of the 
wheels, Without unduly ing to the length of the 
tubes, it will be impossible to get more than 1000 square 
feet of tube surface into such a barrel. Under these 
circumstances we shall have to rely on the fire-box for the 

roduction of steam to a much greater extent than usual. 
We have to burn 7200 lb. of coal in two hours, or 3600 Ib. per 
hour; and even if we burn 100]b. per square foot per 
hour, we would need 36ft. of grate to do this. But the 


36 
grate cannot be more than 3ft. 6in. wide, and 5.5 = 103 


asits length. Sucha box could not be properly fired by any 
stoker, and unless a tremendous draught were maintained by 
a contracted exhaust, which would entail many evils, 100 lb. 
could not be burned per square foot of grate per hour. It 
would be necessary, we apprehend, to enlarge the fire-box 
on the Wooton system by spreading it behind the driving 
wheels over the trailing wheels; but this would entail the 
construction of a very complicated fire-box, or the placing of 
the wheels very far forward.* As an alternative scheme, 
Crampton’s type of engine might be acre. The great 
obstacle standing in the way of this would be the difficulty 
of distributing the weight, and the only advantage gained 
would be an addition to the diameter of the boiler 1. 
So great, indeed, are the difficulties which stand in the 
way and bar our progress that we are forced reluctantly 
to the conclusion that it is impossible to design a narrow 
gauge engine which shall develope 1200 indicated horse- 
wer steadily for an hour and yet shall be of anything 
ike the ordinary type. If this be the case, then, it is not 
easy to see how runs of 60 miles can be accomplished in 
60 minutes. 

One way out of the difficulty that suggests itself to 
us is the adoption of a 
fire box shaped in plan 
as in the accompanying 
diagram. Virtually, we 
would have in the et 
C an ordinary fire-box 
with about 18 square 
feet of surface. The 
remaining portion D, a 
of 
tac on, so to 
might be ‘7ft. by aft 
we should 

total grate surface o 

about 46 square feet. In 
order to get in sufficient tube areait would benecessary to use 
an oval boiler barrel. In this there is nothing novel, as 
such barrels have been used for years on the Continent. 
The driving wheels are shown at A A, while B B are two 
fire doors. On such a grate the requisite weight of coal 
could be consumed at the rate of about 78 Ib. per square 
foot per hour, which is quite feasible. 

We have not gone into details of design, nor is it 
necessary that we should. Our object has been to put the 
nature of the problem to be solved before our readers 
rather than attempt its solution ourselves ; and, doubtless, 
many of our readers will take sufficient interest in this 
most attractive subject to say something to the purpose in 
our correspondence columns. We have based all that we had 
ry 4 ontheassumption that at exceedingly high s such 
as those we contemplate, the resistance is 40 lb. per ton. 
We have also, however, expressed the belief that it is not 
nearly so much, If it were we do not see how the present 
rate of speed could be maintained on the Midland, Great 
Northern, and other narrow gauge lines. In the chance that 
it is very much less lies the possibility that extremely high 
velocities may yet be attained on English railways. The 
discouraging fact is that on no railway in the world is 60 
miles run in 60 minutes. 

It is a noteworthy fact that this subject has not hitherto 
met with the full discussion it deserves. In the mind of 
the general public there appears to be an idea that railway 
trains could be run much faster than they are if railway 
companies pleased. The truth is, however, that the 
quickest trains on our great lines are run as fast as they 
can possibly of They are timed so close to their capa- 
bilities, indeed, that nothing is left to contingencies, and a 
small mistake with fire or water will suftice to render 
them several minutes late. Nothing, indeed, but consum- 
mate judgment on the part of driver and stoker can secure 
that clockwork regularity for which some of our northern 
lines are famous. It is to be regretted that the magnitude 
of the difficulty to be contended sith is not fully realised. 
If we have done something to open the subject up we 
shall not have written in vain. Men who ought to know 
better make enormous mistakes concerning it. Forexample, 
Mr. Barnet Le Van, a well-known Philadelphian engineer, 
read last year, before so eminent a body as the Franklin 
Institute, an elaborate paper to prove that 60 miles 
could easily be run in 60 minutes, wherein we find the 
following passage. He is dealing with the horse-power 
required :—“ The estimated maximum resistance at 60 
miles an hour is about 40 lb. per ton, or, say, for a train 
of 150 tons, 6000 lb. On the Pennsylvania or Bound 
Brook railroads, at the above-named speed, this would 
correspond to about 300 indicated horse-power. This 
amount of pene would be obtained at 60 miles an 
hour by 19 lb. mean cylinder pressure with two 18in. 
cylinders and 24in. stroke, making 264 revolutions per 
minute, corresponding to a piston speed of 1056ft. per 

* Mr. Wooton uses in some of his fast engines fire-boxes 9ft. long by 
8ft. wide, and about 68 square feet of grate , for burning anthracite 
waste at the rate of about 50 Ib. a mile, It is said that an engine of 


this 
type has run with a light train down an incline of about 1 in 1000 at the 
rate of 18 miles in 11} minutes, 


minute; driving wheels 78in. diameter. The dead weight 
and load would require 25lb. additional, or 44]b. per 
square inch on the pistons, to overcome the resistance and 
load combined at 60 miles an hour between Philadelphia 
and New York, and would be as follows:—H.P. = 
x2=710°70-horse power.” We confess 

we have not the least idea what Mr. Le Van means by “the 
resistance and load combined,” but instead of 300-horse 
power as given above for the resistance, the true figures are 
88 x 60 x 600 

—33,000 =960-horse power. We need scarcely add 


that Mr. Le Van in no way concerns himself about the 
boiler required to supply the necessary volume of steam. 

We do not think it is impossible to build a locomotive 
which would continually develope 1000 or 1200-horse 
power, but we are very certain that it cannot be done 
unless a more or less wide departure be made from exist- 
ing a von Thus, a boiler on Fairlie’s system might be 
easily designed which would give both grate surface and 
tube surface enough; or a combined engine with two foot- 
plates together, so to speak, might be employed; but we 
do not quite see how the weight is to be kept down, in 
such a case, to reasonable limits. Other schemes suggest 
themselves, but they are all so widely removed from exist- 
ing methods of construction that it would probably be 
useless to suggest them. 

In conclusion it may be well once more to point out 
that if long runs can be maintained, the chances in favour 


of 60 miles an hour are greatly increased. Thus witha. 


run of 200 miles without a stop, the average speed need 
very little exceed 60 miles an hour, provided a pushing 
engine was used at the start to get upspeed very a 


THE MANCHESTER SHIP CANAL. 

Tue Select Committee of the House of Lords appointed to 
consider the scheme for constructing a canal from the upper 
Mersey to Manchester for ocean-going steamers have now held 
seven sittings under the chairmanship of the Duke of Richmond, 
but they have not made very much real progress. Happily 
their lordships do not seem to be in any particular hurry, and as 
only this one Bill has been referred to them, instead of the 
group generally handed over to a Committee, it is assumed that 
this inquiry will last over some weeks. The Committee 
follow the proceedings very closely, and the noble chair- 
man displays remarkable acuteness and appreciation of 
the points involved. His well known interest in the 
cattle question cropped up on one occasion in a curious 
incidental manner. One of the witnesses haviny alluded to the 
importation of cattle, as it might be affected by this canal, his 
grace immediately put a number of questions to the witness as 
to this subject. Thus far the evidence has been almost entirely, 
confined to the trade aspect of the scheme, a large number of 
Lancashire merchants, cotton spinners, and manufacturers 
having been called to show the effect the canal would have on 
transit rates and on the general trade of that part of the 
country. All are agreed that the charges by rail from Liverpool to 
Manchester, and the townand dock duesat Liverpool, are excessive, 
not only in regard to the bad state of trade, but in themselves ; 


and that, indeed, these imposts have had a great deal to do in’ 


reducing trade to its present condition. Their argument is that 
as Liverpool is the natural, if not the only, outlet for their 
goods to foreign countries, heavy rates to that port necessitate 
their putting prices on their manufactures higher than those of 


foreign manufacturers producing the same articles. For © 


example, one witness showed that Bombay was producing goods 
similar to Lancashire products, by having the cotton on the spot, 
at such prices that Lancashire had little chance of competing; 
and they traced this to the excessive cost of getting their con- 
signments out to India. In the same way it has. been given in 
evidence that the continental competition is doing much to ruin 
the Lancashire trade; and upon this point some extraordinary 
statistics have been given, especially in regard to Bombay 
products. 

On the question of savings, a representative of Messrs. John 
Rylands and Son, of Manchester, predicted a saving of half the 
present transit charges through the canal, and to show what 
that must mean, he stated that such a saving would amount to 
no less than £3000 a year to his firm. Representing a firm 
employing over 11,000 hands, and owning 200,000 spindles and 
5000 looms, this witness’s support of the canal project must 
carry considerable weight by itself, but it has been confirmed by 
a dozen other manufacturers doing business on a large scale. 
Among these was a member of the famous firm of John Crossley 
and Sons, Halifax—a firm doing business to the extent of a 
million a year—who explained that in consequence of the heavy 


charges at Liverpool his firm had been driven from there to: 


Hull, and other east coast ports, for exporting their goods. The 
belief of course is, that the canal once made, the largest vessels, 
steam and sailing, will go right up to Manchester, and through 
that the merchants will save not only dock and town dues at 
Liverpool, but the loss through damage of breaking bulk and 
frequent handlings, commission to agents to superintend the 
shipment—by being able to do it themselves in Manchester— 
and the cost of a selling broker. All this being realised, the 
amount saved would be something enormous; but the other side 
has still to be heard. 

It is too soon to attempt to conjecture the leaning of the 
Committee, but in one or two instances the promoters have 
been somewhat injudicious, and there is a feeling that they have 
not put the case nearly so well this year as they did last session. 
Mr. Adamson, the chairman of the Provisional Committee, and 
therefore a most influential and representative witness, admitted 
to an opposing counsel that at a large meeting respecting this 
scheme, held in the autumn, he had made these remarks : “'The 
great, renowned, big, infallible Lancashire Pope might mistake 
the figures and misrepresent the facts, but he would never be 
able to alter the fact that the main enterprise was one of the 
best paying that had ever been placed before the country, and 
when he had pricked the great canal bubble, the contents would 
overwhelm him like an avalanche, and nothing would be visible 
of him save the dishonoured wig of a Queen’s Counsel and 
twenty stone of bones and corruption.” He also confessed to 
having said that he had never known a more fractious, disturb- 
ing, interrupting chairman than Sir Joseph Bayley, who presided 
over the Commons’ Committee last year. Of course he had an 
explanation of this strong | 


are hardly likely to win the favour of any Committee. 

One point the opposition might bring out is that the 
enthusiasm in Lancashire for this canal is dying out, and that 
money is not so readily forthcoming ; but on this question 
those best qualified to know have emphatically declared that 


anguage ready, but such observations . 
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subscriptions to the preliminary expenses have come in this year 
almost as well as they did last year ; no less than £26,000 or 
£27,000 have been received this year. Last year over £65,000 
were received ; but then less money has been required for this 
second application. With regard to one question, they have 
asserted also that the leading merchants and capitalists in Man- 
chester and Lancashire are coming forward to support the pro- 
ject much more than they previously did ; it is certainly a signi- 
ficant fact that the Corporation and the Chamber of Commerce 
of Manchester, and the Corporation of Salford, have directly 
sent up members to give evidence on their behalf in favour of the 
Bill. Besides the reducing of railway charges, several curiots 
reasons have been given for constructing the canal, one witness 
urging that it would be a great benefit to Lancashire if vessels could 
take direct to Manchester the agricultural products of the South 
and West of England. Another witness predicted that if 
Australian ships could get straight up to Manchester with their 
wool cargoes, Manchester would become the wool market of the 
country, as it ought to be considering the position of the woollen 
goods’ towns. In a few days the engineering part of the scheme 
will probably be taken up. 


THE SALTERHEBBLE VIADUCT. 

THE supplement which we give this week is a perspective 
view of the Salterhebble Viaduct, by which it is proposed 
to carry a portion of the Huddersfield and Halifax exten- 
sion of the Hull, Barnsley, and West Riding Junction Railway, 
of which Mr. W. Shelford, M.I.C.E., is engineer-in-chief, over 
the Salterhebble valley. The site of the viaduct lies about a 
mile south of the great manufacturing town of Halifax, near 
which, as perhaps our readers may be aware, are to be found 
some of the best of the Yorkshire building stones. 

This fact might suggest the propriety of constructing this 
important work entirely of masonry, were it not that the spans 
prescribed by Parliament for the various roads, canals, and rail- 
ways which it crosses, and the acuteness of their angles, are too 
great to allow of this being done. These circumstances, coupled 
with the great height of the viaduct and the, exposed situation 
of this part of the valley, render almost obvious the adoption 
of wrought iron girders, supported on massive masonry piers, as 
best meeting the requirements of the case, and the somewhat 
bold and novel form in which these have been designed is, in 
our opinion, well adapted to the work they will have to perform, 
the form of the pier also lending itself readily to the sharp 
skews of the various openings required. 

A very fair idea of the extremely fine effect which will be 
produced may be obtained from the perspective view which 
forms our supplement, and which has been reproduced from a 
drawing by Mr. Leonard Stokes. 

The total length of the proposed viaduct, which runs nearly 
due north and south, is 1342ft., consisting of a south abutment 
having an arch 40ft. span over a road, nine spans 130ft. 
between centres, and a north abutment with a plate girder 
bridge of usual construction over another road. The greatest 
height from rails to the surface of the ground is 142ft. The 
general shape and design of the masonry piers and abutments 
will readily be seen from our engravings on page 220. The 
form of pier adopted is well caloulated to resist the stresses it 
will have to sustain. The foundations being good, no difficulty 
is anticipated in obtaining a solid base for the piers and abut- 
ments. The main girders, which, it will be seen, are of the 
simple Warren type, of 126ft. span between centres of bearings, 
and placed 23ft. 8in. apart between centres, are arranged espe- 
cially to meet the present requirements of the Board of Trade, 
and the method adopted of suspending the cross girders imme- 
diately below the top booms of the main girders will at once 
commend itself to our readers, both as economical and as pro- 
viding a substantial parapet in the event of a train leaving the 
rails, which it could do without any danger to lattice bars or 
other vital parts of the structure. A wind fence is further pro- 
vided, which greatly reduces the likelihood of a carriage mount- 
ing the metals in a high wind, such as caused the unfortunate 
Tay Bridge disaster. The flooring, which has to be maintained 
watertight over many of the spans, is of flat wrought iron plates, 
which, in addition, gives the platforms and main girders great 
lateral stiffness. The drawings we have now given of the 
viaduct show so completely every part of the structure that 
further description is not necessary. 

It is to be hoped that the construction of so fine a piece of 
work will not long be delayed, and that the extension of the Hull 
and Barnsley Railway to Huddersfield and Halifax will shortly 
be put in hand, for the railway when finished will provide a 
much needed and long wished for additional route from the 
West Riding to the port of Hull and to the Midland Counties, 
and will also form the most important link in a new north and 
south line, vid the Midland Railway, through Huddersfield and 
Halifax to Scotland. The design has been worked out in all its 
details in Mr. Shelford’s offize by Mr. Wilfrid Stokes. 


INTERNATIONAL HEALTH EXHIBITION. — The great interest 
manifested in the Exhibition is shown by the fact that application 
has been made, by British exhibitors alone, for space five times as 
great as that actually at the disposal of the Executive Council. 
Information has recently been received that the French Govern- 
ment has appointed a Commission; and Italy—owing in a great 
measure to the individual exertions of a member of the Executive 
Council—will, it is hoped, take an active part. A portion of the 
Educational section of the Exhibition will be located in the Central 
Institute of the City of London Technical Guilds, the handsome 

ilding in course of erection in the Exhibition-road, which has 
been kindly placed at the disposal of the Executive Council. The 
Royal Albert Hall, with its musical attractions, will now form an 
integral part of the Exhibition; and the Aquarium, a popular 
feature of the late Fisheries Exhibition, will continue as an im- 
portant part of the Health Exhibition. In the Dress Section, the 


FRICTION OF LUBRICATED BEARINGS. 
(Concluded from page 181.) 

THE results given in tables V., VI., VII., VIII., which will 
be found below, were obtained in this manner. Experiment 
showed that the friction varied considerably with temperature— 
see Table IX. All the oil-bath experiments were thesalare taken 
at a nearly uniform temperature of 90 deg.; the variation above or 
below this temperature was never allowed to be more than 14 deg. 

(3) Results of experiments.—In the experiments shown in tables 
I., I., and ITI., care was taken not to load the bearing up to seiz- 
ing, in order that the condition of the brass might not be disturbed. 
In Table IV. the bearing seized unintentionally. In tables V., 
VI., VII., and VIII., the bearing was intentionally loaded up to 
seizing. The experiments shown in tables V. and VI. were speci- 
ally made for the purpose of ascertaining the greatest load which 
could be carried with rape and mineral oil in the oil bath. The 
greatest load carried with the rape oil was 573 1b. per square inch, 
and the greatest load carried with the mineral oil was 625lb. In 
both of these cases the experiment was repeated after the brass had 
been taken out and scraped, but with no better result. The general 
results of the oil-bath experiments may be described as follows :— 
The absolute friction, that is the actual tangential force per square 
inch of bearing, required to resist the tendency of the brass to go 
round with the journal, is nearly a constant under all loads, within 
ordinary working limits. Most certainly it does not increase in 
direct proportion to the load, as it should do according to the ordi- 
nor theory of solid friction. The ordinary theory of solid friction 
is that it varies in direct proportion to the load; that it is inde- 
pendent of the extent of surface; and that it tends to diminish 
with an increase of velocity beyond a eertain limit. The theory of 
liquid friction, on the other hand, is that it is independent of the 
pressure per unit of surface, is directly independent on the extent 
of surface, and increases as the square of the velocity. The results 
of these experiments seem to show that the friction of a perfectly 
lubricated journal follows the laws of liquid friction much more 
closely than those of solid friction. They show that under these 
circumstances the friction is nearly independent of the pressure 
per square inch, and that it increases with the velocity, though at 
a rate not nearly —- the square of the velocity. The experi- 
ments on friction at different temperatures, shown in Table IX., 
indicate a very great diminution in the friction as the temperature 
rises. Thus, in the case of lard oil, taking a speed of 450 revolu- 
tions per minute, the coefficient of friction at a temperature of 
120 deg. is only one-third of what it was at a temperature of 60deg. 
A very interesting discovery was made when the oil-bath experi- 
ments were on the point of completion. The experiments bei 
carried on were those on mineral oil; and the bearing having seize 
with 625 1b. per square inch, the brass was taken out and examined, 
and the experiments repeated. While the brass was out, the 
opportunity was taken to drill a jin. hole for an ordinary lubricator 
through the cast iron cap and the brass. On the machine being 
put together again and started with the oil in the bath, oil was 
observed to rise in the hole which had been drilled for the lubri- 
cator. The oil flowing over the top of the cap made a mess, and 
an attempt was made to plug up the hole, first with a cork and 
then with a wooden plug. When the machine was started the 
plug was slowly ee out by the oil in a way which showed that 
it was acted on by a considerable pressure. A pressure gauge was 
screwed into the hole, and on the machine being started the pres- 
sure, as indicated by the gauge, gradually rose to above 200 lb. per 
square inch. The gauge was only graduated up to 200 Ib., and the 
pointer went beyond the highest graduation. The mean load on 
the horizontal section of the journal was only 1001b. per square 
inch. This experiment showed conclusively that the brass was 
actually floating on a film of oil, subject to a pressure due to the 
load. The pressure in the middle of the brass was thus more than 
double the mean pressure. No doubt if there had been a number 
of pressure gauges connected to various parts of the brass, they 
would have shown that the pressure was highest in the middle, 
and diminished to nothing towards the edges of the brass. The 
experiments with ordinary lubrication were begun with a needle 
lubricator, the hole from which penetrated to the centre of the 
brass. A groove in the middle of the brass, and parallel to the 
axis of the journal, extended nearly to the ends of the bearing 
for distributing the oil—see Figs. 5 and 6. It was found that 
with this arrangement the bearing would not run cool when loaded 
with only 100 lb. per square inch; and that not a drop of oil 
would go down even when the needle lubricator was removed and the 
hole filled completely with oil, thus giving a head of 7in. of oil to 
force it into the brass. Itappeared as though the hole and groove, 
being in the centre of pressure of the brass, allowed the supporting 
oil-film to escape. This view was confirmed by the following 
experiment. e oil-hole being filled up to the top, the weight 
was eased off the journal for an instant. This allowed the oil to 
sink down in the hole and lubricate the journal; but immediately 
the load was again allowed to press on the journal the oil rose in 
the hole to its former level, and the journal became dry, thus 
showing that this arrangement of hole and groove, instead of being 
a means of lubricating the journal, was a most effectual one for 
collecting and removing all oil from it. It should be mentioned 
that care was taken to chamfer the edges of the groove, so as to 
prevent any scraping action between them and the journal. As the 
centre of the brass was obviously the wrong place to introduce the 
oil, it was resolved to try to introduce it at the sides. Accordingly 
the centre hole and groove were filled up, and two grooves were 
made. These grooves were parallel to the axis of the journal, 
extending nearly to the ends of the brass, and were placed at equal 
distances on either side of the centre; they formed boundaries to 
an are of contact, the chord of which was 3}in.—see Figs. 7 and 8. 
With this arrangement of groove the lubrication appeared to be 
satisfactory, the oil going down into the journal onl the bearing 
running cool. The results of the experiments with this arrange- 
ment of brass are given in Table VII. The bearing nevertheless seized 
with an actual load of only 380 lb. per square inch. The arrange- 
ment of grooves was then altered to that usual in locomotive axle- 
boxes—see Figs. 9-11. The oil was introduced through two holes, 
one near each end of the brass, and each connected to a curved 
groove, the two curved grooves nearly enclosing an oval-shaped 
space in the centre of the brass. At the same time the arc of con- 
tact was reduced till its chord was only 2}in. This brass refused 
to take its oil or run cool. It would sometimes run for a short 
time with an actual load of 178]b. per square inch, but rapidly 
heated on the slightest increase of the load. The brass having 
been a good deal cut about by altering and filling up grooves, it was 


most popular exhibit will probably prove to be a series, which is 
being prepared, illustrative of English dress of all ranks of life, 
from the time of the Conquest to George IV. While the main 
objects of the Exhibition—which are to impart instruction on the 
principal sections of the undertaking—have received the fullest 
attention from the Executive Council, the amusement of the 
visitors has not been overlooked. The Band of the Grenadier 
Guards, under the able conductorship of Mr. Dan Godfrey, will, 
as last year, perform each day: and, actuated by the success which 
attended the visit of the Thuringian Regimental Band to the 
Fisheries Exhibition, the Executive Council have taken such steps 
as may, it is hoped, lead to the visit of representative foreign 
military bands this summer. It is also intended that concerts 
shall from time to time be given in the Albert Hall. An Inter- 
national Congress on Education will be held, and conferences and 
lectures will conduce to the elucidation of the subjects of the 
Exhibition. It is also proposed to have a Library and Reading- 
room in connection with the Exhibition, which will be open to all 
visitors, under proper regulations, while the Exhibition is open. 
The Library will consist of books on various subjects comprised in 
the classification of the Exhibition, both English and foreign. 
Application has been addressed to foreign and colonial Governments, 
asking for reports and statistics on sanitary and educational matters, 
and to authors and publishers for works of a similar character. 


dered desirable to have a new brass, and one was accordingly 
obtained. The grooves being made exactly the same as in the last 
experiment with the old one, this brass seized with an actual load 
of only about 200 1b. per square inch. The oil-box was completely 
cut away so as to allow a freer current of air round the bearing, 
and the lubricator pipes were soldered into the brass. The wicks 
were taken out of the lubricators and the lubricators filled full of 
oil, by which means oil was supplied to the brass under a full head 
of 9in.; and yet the oil refused to go down, and the underside of 
the journal felt perfectly dry to the hand, and speedily heated with 
a load of only 2001b. per square inch. The fact that this arrange- 
ment of grooves, which is found to answer in the axles of railway 
vehicles, was found to be perfectly useless in this apparatus, can 
only be accounted for by the fact that a railway axle has a con- 
tinual end play while running, which prevents the brass from be- 
coming the perfect oil-tight fit which it became in this apparatus. 
The attempts to make this arrangement of lubrication answer were 
not abandoned until after repeated trials. It now became clear 
that there was no use in trying to introduce the oil directly to the 
part of the brass against which the pressure acted, and that the 
only way to proceed was to oil the lower side of the journal, and 
trust to the oil being carried round by the journal to the seat of 
the pressure. The grooves and holes in the brass were according] 
filled up, and an oily pad, contained in a tin box full of rape oil, 
was placed under the journal, so that the journal rubbed against it 


in turning. The was only supplied with oil b i 
attraction from tbe in the box, the supply of off lary 
journal was thus very small; the oiliness, in fact, was only just 
pene tible to the touch, but it was evenly and uniformly distri. 
uu over the whole journal, The results are given in 
Table VIII. The bearing fairly carried 551 1b. per square inch 
and three observations were obtained with 582 lb., but the bearing 
was on the point of seizing and did seize after running a few 
minutes with this load. It will be observed that in this instance 
the bearing seized with very nearly the same load as it did in the 
oil bath experiment with rape oil. These experiments with the 
oily pad show a nearer approach to the ordinarily received laws of 
solid friction than any of the others. The coefficient is approxi. 
mately constant, and may be stated as about y45 on an average 
There does not in this case appear to be any well-defined variation 
of friction with variations of speed, according to any regular law. 
The results of the experiments with rape oil, fed by a syphon 
lubricator to side grooves—able VII.—follow nearly the same law 


as the results obtained from the oil bath experiments, as far as the 
gemma constancy of the moment of friction is concerned ; but 
the amount of the friction is about four times the amount in the 
oil bath. It should be stated that though only these two tables 
are given as the results of the experiments on what is called ordi- 
nary lubrication, that is, lubrication by means other than that of 
the oil bath, they represent only a small part of the experiments 
or attempts at experiments which were made on this subject, 
But they are the only experiments the results of which were suffi- 
ciently regular to make them worthy of record. Indeed the 
results, generally speaking, were so uncertain and irregular that 
they may be summed up in a few words. The friction depends on 
the quantity and uniformity of distribution of the oil, and may be 
bec ree between the oil bath results and seizing, according to the 
rfection or imperfection of the lubrication. The lubrication ma; 
very small, giving a coetticient of ;45; but it appeared as theagh 
it could not be diminished and the friction increased much beyond 


this point without imminent risk of heating and seizing. The oil 
bath probably represents the most perfect lubrication possible, and 
the limit beyond which friction cannot be reduced by lubrication ; 
and the experiments show that with speeds of from 100ft. to 200ft. 
r minute, by properly proportioning the bearing surface to the 
oad, it is possible to at oon, the coefficient of friction as low as 
ws: <A coefficient of 5}; is easily attainable, and probably is 
frequently attained, in ordinary engine-bearings in which the 
direction of the force is rapidly alternating and the oil given an 
opportunity to get between the surfaces, while the duration of the 
force in one direction is not sufficient to allow time for the oil film 
to be squeezed out. The extent to which the friction depends on 
the quantity of the lubrication is shown in a remarkable manner in 
Table X.; which proves that the lubrication can be so diminished 
that the friction is seven times greater than it was in the oil bath, 
and yet that the bearing will run without seizing. Observations 
on the behaviour of the apparatus gave reason to believe that with 
perfect lubrication the speed of minimum friction was from 100ft. 
to 150ft. per minute; and that this speed of minimum friction 
tended to be higher with an increase of load, and also with less 
perfect lubrication. By the speed of minimum friction is meant 
that mont in approaching which, from rest, the friction di minishes 
and above which the friction increases. 


TABLE V. 


= g Coefficients of friction for speeds as below. weiss 
gle gig gis dle ale gle die 
Ibs. | 
573 | — | 00102 | -00108 -00118 | -00126 | -00182 | “00130 | — 
520 | — | 7000055) -00105 -00115 | -00125 | -00133 | 00148 
415 | — | -00003 | -00107 -00119 | | | {700158 
s63 | — | "00084 | -0096 | -oo1z2 | 00134 | 00147 | 00155 
258 | °00107 | *00130 "00162 *00178 | “00195 | *00218 | 00227 |*00248 
153 | *00162 | -0020 | -00239 -00267 | -008 | -00384 | 00367 |"003% 
100 | -00277 | -00857 | 00428 00503 | | “00019 | -00603 |-00714 


The above coefficients x the nominal load = nominal frictional resistance 
per square inch of bearing. 
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FIG 10 
Bath of Rape Oil. Temperature deg. F. 4in. Journal, bin. 
long. Chord of Arc of Contact of Brass=3'92in. 
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al cul dle gle 
ne | 
| 
| «gag | | 495 | 582 | “619 | “656 
258 “277 “416 “459 508 547 *583 26 
100 | | “573 “619 “663 714 


- 2 —The bearing seized on reversing with 5731b. per square 
was repeated, but the bearing refused to 
carry more weight. These quantities were obtained by a direct 
load on the lever, so that in these the coefficient is calculated from 
the force of the lever, instead of the force on the lever being cal- 
culated from the coefticient, as was the case in the former experi- 


i Oil. Temperature . F. 4in. Journal, Gin. 
Bath of of Arc of Contact of Brass=3'92in, 


Coefficients of friction for speeds as below. 


Sei iy Bis gis g 
| -00147 | “00157 | “00165 — 
520 — 00128 | *00139 | “00161 | +0017 | -00178 
415 — | -00123 | 00143 +0016 | 00176 | -0019 | -002 
310 — | -o0142 | *00184 | -00207 | -00225 | “00241 
205 -00178 | *00205 | *00285 -00269 00298 | -00328 | +0035 
100 | 00415 | "00494 00557 0062 | “00676 | -0073 

bove coefficients x the nominal load = nominal frictional resistance 

ant per square inch of bearing. 

oe Nominal frictional resistance per square inch of bearing. 
7 

Tbs. Ib. Ib, | Ib. Ib Ib. Ib Ib. 
590 “64 “72 7s2 | "886 | "924 
415 594 “664 785 | °83 
310 “44 494 | °57 64 
100 | | “415 “557 | 62 | 676 | 


N.B.—The bearing carried the 625lb. per square inch running 
both ways, but ann on the weight being increased. These el 
ties were obtained by a direct load on the lever, as in Table V. 

This was a thinner sample of mineral oil than that used in the 
previous experiments ; it was fluid at 50deg., while the oil previ- 
ously used could only be described as grease at 50deg. This will 
account for these experiments showing less friction than the former, 
except with the highest load, at which, the thin oil being overloaded 


and on the point of seizing, the friction is greater than with the 
thick oil. 
Rape Oil, fed by Syphon Lubricator. din, Jou in, long. 
a an | Coefficients of friction, for speeds as below. 
* 
ale gle gle gle ages 
Ibs. | Ibs. | 
258 || | | -0057 | 0063 | 00088 | —  — 
205 | 252 | -0182 | 007 | | 


The above coefficients x the inal load = inal frictional resistance 


Vs ma Nominal frictional resist. per sq. inch of bearing. 
Ibs. | Ibs, | Ib | | Ih | | | | 
| re) re | = | 
205 | 252 | | | 1°43 | 157 | 168 | 1-79 | — 
10 | 129 | | | | aoe | aes | | 


3} 

The nominal load per sq. in. is the total load divided by 4 x6. 
The actual load per sq. in. is the total load divided by 3} x6. 
oun bearing seized on attempting to run with an actual load of 

. per sq. in, 
With nominal load of 258 lb. per sq. in. the temperature of the 


was 

With nominal foad of 205 lb. per sq. in, the temperature of the 
a was 85 deg. 

With nominal load of 100 1b. per sq. in, the temperature of the 


was 80 deg. 
TABLE VIII. 
Rape Oil, Patt under Journal. 4in. Journal, Bin. long. Chord 
eee: of Are of Contact of Brass = hin. 
Coeficients of friction, for speeds as below, 
Sela. gle ale gE Ble 


810 | 551 | 82 ooo | -oo99 | 0099 | — 
a5 | 62076) — | -o105 | -105 -0097 
215 | 498) 77) — | | | -0095 | -0103 
| 458/78] — | -o112 | -o095 | -ooss | -o084 | -0082 | -0083 
205 | 364) 82] — -o105. | -oos7 | -0078 | -0085 | -01 


153 | 272 74 |-0102 | -o09 -o096 | -o102 | -0105 | -o119 | -0125 
100 | 178 | 75 |-0105 0099 | -0109 -0122 | -0138 | -0144 | “0154 


34 ole Nominal frictional resistance per sq. in. of bearing. 
deg) Ib, | Ib. | Ib, | Ib. 
$28 | 682;90; — | — B°5 3°35 — 
310 | 551 | 82) — 3°06 | 3°06 2°84 3°06 
293 | 620 | 7 3°06 2°84 
275 | 498 77) — 2°49 | 2°62 2°84 
258 | 458; 78) — 2°89 2°44 2°28 217 2°13 
205 | 364/82) — 2°145 «1°78 | 1°735 | 1°75 2°04 
163 | 272 | 74 | 1°56 1°37 1°56 1°605 1°81 | 1°89 
10 | 178 | 75 | 10 0°992) 1°093 1°225 1°33 | 1°44 | 1°54 


The chord of the arc of contact of the brass=2}in. 
The nominal load per sq. in. is the total load divided by 4 x6. 
The actual load per sq. in. is the total load divided by 2} x6. 
The results with the actual load of 5821b. per sq. in. were 
obtained with difficulty, and the bearing seized with that load after 
running for a short time. 
The pad consisted of a piece of felt pressing against the journal, 
and resting on worsted immersed in a tin box full of oil. 
TABLE IX, 
Bath of Lard Oil. Variation of Friction with Temperature. 
Nominal Load, 100 lb. per aq. in. 


Z Coefficients of friction, for speeds as below. 
Sit sit git sie ie Sie 
deg. | 
120 | -0029 | 0085 | 0044 | -0047 | *0054 
110 | -0026 | -0032 | -0039 | -0044 | -005 | -0055 | -0059 © -0064 
110 | -0029 | -0037 | -0045 | -0051 | +0058 | -0065 | 0071 “0077 
90 | | -0043 | -0052 | -006 | -0069 | | -0085  -0093 
| 
80 | | -0052 | -0063 | -0073 | -0083 | ‘0093 | -0102 “0112 
70 | -0048 | -0065 | |.°0092 | | “0115 | -0124 “0133 
GO | 0059 ©0084 | 0163 | ‘0119 -014 “0156 


TABLE X. 
Comparison of the Friction with the Different Methods of Lubrica- 
tion, under as nearly as possible the same circumstances. Lubri- 
cant, Rape Oil; Speed, 150 revolutions per min. 


Actual 
| friction. 
Syphon lubricator .. 252 “00980 7-06 
Pad under journal .. .. .. .| 272 00900 6°48 


TABLE XI. 
Comparison of Friction with the various Lubricants tried, under 
as nearly as possible the same circumstances. Temperature, 
90 dey.; Lubrication by Bath Oil. 


Lubricant. Per cent. 
Ib. | 

0°623 | 129 
Mimeral grease .. .. .. .. .. 1°048 217 


N.B.—The above figures—calculated from Tables I.-VI.—are the 
means of the actual frictional resistances at the surface of the 
journal per sq. in. of bearing, at a speed of 300 revs. per min., 
with all nominal loads from 100 1b. per sq. in. up to 3101b. per 
sq. in. 

They also represent the relative thickness or body of the various 
oils, and also in their order, though perhaps not exactly in their 
numerical proportions, their relative weight-carrying power. Thus 
sperm oil, which has the highest lubricating power, has the least 
weight-carrying power; and though the best oil for loads, would 
be inferior to the thicker oils if heavy pressures or high tempera- 
tures were to be encountered. 

Of the discussion which took place on this paper when read at 
Birmingham in November last we gave an account in our impres- 
sion of 9th November last. The short renewed discussion of 
Friday added nothing of importance. 


THE INSTITUTION OF CIVIL ENGINEERS. 


HYDRAULIC PROPULSION. 


Ar the ordinary meeting on Tuesday, the 26th of February, Sir 
J. W. Bazalgette, es in the chair, the paper read 
was on “‘ Hydraulic Propulsion,” by Mr. Sydney Walker eandiy, 
Assoc. M. Inst. C.E. 

The idea of propelling ships, by forcing water through the 
bottom or sides by means of pumps, was s in 1661, which 
was the date of the Lae ae upon the subject. The Nautilus 
and the Waterwitch, built in 1866, attracted a good deal of public 
attention. The latter was an armoured gunboat built for the 
Admiralty at the Thames Ironworks, the machinery having been 
designed by Mr. Ruthven. This gunboat was driven by two water- 
jets discharged from nozzles at the sides level with the water, the 
diameter of each of which was 24in. The jets were supplied by a 
centrifugal pump, 14ft. in diameter. The quantity of water dis- 
charged per second was 5:2 tons at a velocity of 2094. per second. 
When the engines were developing 760 indicated horse-power the 
vessel, which was of 1161 tons displacement, attained a speed of 
9°3 knots. The Viper, a similar vessel, but driven by a screw 
a with a displacement of 1180 tons, attained a speed of 
9°58 knots, with 696 indicated horse-power. Although this pointed 
to a considerable waste of power by the hydraulic system, many 
people thought it had not received a fair trial ; and Lord Dufferin’s 
Committee on Designs of Ships of War in 1871, recommended that 
in view of its suitability for draughts of water so small as to 
ae the use of screws, it should receive a more thorough trial. 

n 1878 a hydraulic torpedo vessel was built in Sweden for com- 
petition with a similar vessel propelled by twin screws. The 
vessels were 58ft. in length, with 10ft. 9in. m, and of 20 and 
21 tons displacement. The screws with 90 indicated horse-power 
drove the boat at a speed of 10 knots, while the turbine, with 
78 indicated horse-power, gave a speed of 8°12 knots per hour. 
The displacement coefficients were 82 wjth the screw, 52°5 with the 
turbine. The Fleischer Hydromotor, built in Germany in 1879, 
also failed to_ compete with the screw in point of economy. In 
this vessel there was no centrifugal pump. The steam acted 
directly upon the water, forcing it out of vertical cylinders through 
nozzles in the bottom of the vessel, which could be turned in any 


The above coeffici 
per sq, inch of ee nominal load=nominal frictional resistance 


direction. The motion was unpleasant owing to the intermittent 
action of the jets, and the obtained was small. 


The advantages which the hydraulic system of propulsion pre- 
sented might be enumerated as follows :—No impediment to speed 
under sail ; no racing of the engines ; power of reversing motion in 
the hands of the officer on deck; full engine-power for manceuvring; 
vessel capable of being made double-ended, and power of ramming 
much increased. The propeller was not liable to receive damage 
from running aground, and could not be fouled by floating 
obstructions ; it was favourable for light draught, and the large 
pumping-power was available for keeping down leaks. The dis- 
advantages were mainly these :—The difficulty of utilising the full 
energy of the water entering the propeller ; every particle of water 
acted upon must be carried in the ship; loss by friction of the 
water in the passages and by bends in the pipe. 

In 1882 Messrs. Thornycroft were building at Chiswick twenty 
second-class torpedo boats for the Admiralty, and they were com- 
missioned by their Lordships to fit one of them with a Ruthven 
propeller in competition with the screw. As the machinery was 
necessarily heavier, the hydraulic boat was given a little extra 
length. The dimensions of the screw boats were :—Length. taft., 
beam 7ft. 6in., draught 3ft. 84in., displacement 12°89 tons. In 
the hydraulic boat the length was increased to 66ft. 4in., the beam 
was 7ft. 6in., draught 2ft. Gin., and displacement 14°4 tons.- The 
engines, which were compound and surface-condensing, had 
cylinders 84in. and 144in. in diameter, with 12in. length of stroke. 
They drove a turbine 2ft. Gin. in diameter at 428 revolutions per 
minute. The inlet to the pump was at the bottom of the vessel 
about amidships, and the discharges, Sin. in diameter, were at the 
sides just above the water. In all previous hydraulic boats the 
water had been taken in through a hole in the bottom, in such a 
way that all its velocity relative to the ship was destroyed before 
it entered the pump. This velocity had to be restored by the 
pomp, which involved a large waste of power. In the Thornycroft 

at the bottom had been formed in such a manner that a large 
hole was presented to the water at right angles to the keel. The 
water flowed with unchecked velocity through the pump, and if 
the vessel was towed along the water was scooped up, flowed of its 
own accord through the pump, and fell out at the nozzles. The 
nozzles could be worked from the conning-tower, and made to 
discharge the water ahead, astern, or athwartships, thus driving 
the boat in either direction or stopping her. On trial the pump 
discharged one ton of water per second, at a velocity of 37}ft. per 
second. The horse-power developed by the engines was 167. 
The speed obtained by the boat was 12°6 knots per hour. The 
engines in the screw-boat were considerably lighter. The cylinders 
were 8}in. and 13}in. in diameter, with Sin. length of stroke. They 
developed 170 indicated horse-power, with 636 revolutions. The 
speed obtained was 17°3 knots per hour The method adopted for 
measuring the quantity of water discharged from the nozzles in 
the hydraulic boat was considerably more accurate than any 
hitherto employed. On the Waterwitch, very imperfect 
measurements of the velocity of discharge were taken with a 
patent log placed in the jet. Measurements were made by the 
author on the new boat by a thin plate 1,in. square, attached to 
the end of a lever, and placed in the jet just where it left the 
nozzle. The pressure on the plate was recorded by a dynamometer. 
The apparatus was so arranged that the pressure could be 
measured at every part of the jet, and not in the centre only. 
The pressure varied greatly in different parts of the jet, the mean 
being nine-tenths of the pressure in the eentre. From this the 
velocity of the water was estimated, and also the quantity dis- 
charged. The efficiency of the jet was found to be 0°71, and of 
the pump 0°46. In the Waterwitch the efficiency of the jet 
was 0°5, and of the pump 0°47. In the Swedish hydraulic boat 
the efficiency of the jet was 0°5, and of the pump 0°55. The total 
efficiency or ratio of useful work in the jet to the actual work 
expended in producing it was—in the Waterwitch, 0°18; in the 
Swedish boat 0°214; and in the Thornycroft boat 0°254.. The 
displacement co-efficients at the maximum speeds were, in the 
Thornycroft screw-boat, 169; in the Thornycroft hydraulic boat, 
72. The only fair comparison, however, between these two boats 
was at the same speed of 12°6 knots ; the co-efficient of the screw 
was then 140—still nearly double that of the other boat. It must 
also be remembered that no comparison could fairly be drawn 
between the co-efficients of the Thornycroft hydraulic boat at 
12°6 knots and the coefficient of the Waterwitch at 9°3 knots, 
which was 116. The speed of 9°3 knots was an easy one for a 
vessel 162ft. long, while 12°6 knots was a speed difficult of attain- 
ment by a boat only 66ft. long. If the latter had been designed to 
run at 8} knots, its most economical speed, the co-efficient would 
have been 140 against 116 of the Waterwitch. In conclusion, 
it was worthy of note that one of the greatest obstacles to the 
success of the jet propeller, namely, the loss of energy of the 
water entering the propeller, had been overcome. It had been 
clearly foreseen by Mr. Thornycroft ; and by adapting the bottom 
of the boat to meet it in the manner described, the efficiency of 
the jet had been raised from 0°5 to 0°71. Unfortunately this 
obstacle did not stand alone. What efficiency it was possible to 
get with a centrifugal gees delivering one ton of water per 
second, with a lift of 214ft. and of limited weight and dimensions, 
the author could not say; 46 per cent. seemed very low; had it 
reached 70 per cent. the total efficiency would have been 0°38 and 
the speed upwards of 15 knots. Perhaps this amount of success 
might yet be achieved for the hydraulic propeller, but it was not 
likely to be exceeded. The case at present stood somewhat thus : 
—In the screw-boat the efficiencies were—engine, 0°77; screw 
propeller, 0°65; total,0°5. In the hydraulic boat—engine, 0°77 ; 
jet propeller, 0°71; pump, 0°46; total, 0°254. The jet, as a 
ee might be taken as a little better than a screw, but the 
oss in the pump was a dead loss, and represented about lialf the 
power. In other words, before a hydraulic-propelled boat could be 
made to compare favourably with and driven by a screw, the pump 
producing the jet must work without loss. 


Tue Extectric Licht FounpRIES.—Messrs. Thwaites Bros., 
of Bradford, are now using the electric light very successfully. At 
resent the light has only been adopted in the erecting shop, a 
ia building some 40ft. high, of about the same width, and, 

rhaps, 60ft. in length, without any floors. The difficulty of 
ighting a large room such as this, in which the centre must. be 
kept clear of all fixtures, so as to allow of the manipulation of 
large castings by an overhead travelling crane, is one which pre- 
sents features of peculiar difficulty. With gas it was practically 
impossible to light the place at a — and after dusk it 
was not considered safe to go on with work which involved the con- 
stant moving of heavy castings, so that during the winter months, 
and especially on dull and foggy days, work was frequently brought 
almost to a standstill. These difficulties led Messrs. Thwaites 
Bros. to consult Mr. Wilson Hartnell, engineer, of Leeds, who 
advised the introduction of the Crompton-Burgin light. The in- 
stallation consists of a small Crompton-Burgin dynamo machine, 
which is remarkably simple and solid in its design and construction, 
and six double differeatial arc lamps—Crompton and Crabbe’s 
patent. The current produced by the dynamo is just double that 
commonly used by the Brush Company, and the light is estimated 
to be about two and a-half times as brilliant, or from 2000 to 
3000-candle power. Each lamp carries two pairs of carbons, so 
that when one pair is burned another is automatically switched 
into circuit;.and thus the lamps can be made to burn for any 
length of time. It is found by Messrs. Thwaites that the light 
thus given is perfect for their —— Although from the neces- 
sity existing for placing the lamps around the sides of the room 
much light is wasted, yet still the whole area is so well lighted 
that work can be carried on at night as well as in the daytime. The 
dynamo is driven by a belt from the main shafting, with a counter- 
shaft intervening, and is thus liable to considerable and frequent 
variations in This, of course, affects to some extent the 


steadiness of the light, but itin no way reduces its value. Thecon- 
sumption of power is comparatively slight, and, in the case of Messrs, 
Thwaites Bros,’ installation, is not an appreciable consideration, 
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THE INFLUX INJECTOR. 
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Messrs, HOLDEN AND Brooke, of Simon-street, Salford, are | man in charge. In design it has the advantage of being without 
now introducing an injector—Brooke, Holden, and White's | split or hinged nozzles, lifting spindles, or levers, and is conse- 
patent —which they have named the “Influx,” and which we | quently without glands or packings. It is set to work by merely 
illustrate by the accompanying engravings. The injector acts as | opening the ordinary boiler steam cock, and on account of this 


a “lifter” or “non-lifter” as may be 


required, and in either | and its capacity for re-starting itself, may be trusted in unskilled 
capacity starts, we understand, with unfailing promptness, and 
should its action be accidentally interrupted—as by the jolting | The ordinary t 


hands and under conditions where ordinary injectors have failed. 


will lift water from 12ft., but a special type 


of a traction engine or locomotive, or by the rolling of a ship—it | is made of similar action which will draw water, we understand, 
re-starts automatically without any attention on the part of the | from a depth of 20ft. 


BAILEY’S TESTING APPARATUS. 


Messrs, W. H. Balter anp 
Co. have devoted considerable 
attention to the manufacture of 
testing machinery. Fig. 1 isa 
new pattern of a dynamometer 
or power tester. This has been 
designed for testing the dif- 
ferent machines employed in a 


cotton spinning and weaving 
mill in Spain. e base plate is 
mounted on wheels, and the 


holding-down platesare arranged 
so that it may be bolted to the 
floor in a convenient place oppo- 
site the machine to be tested. 
The value of a minute of speed 
is indicated by the number of 
revolutions on the index. Each 
weight on the end of the lever 
represents 132 foot-pounds per 
revolution. This dynamometer 
is for testing machines to 4 or 
5-horse power, although it is 
strong enough to test higher 
powers, of course dependent 
upon the speed at which the ma- 
chines are run. With ten 
weights on the lever, as shown, 
and the speed at 100 revolutions 
per minute, the power indicated 
would be 4-horse. To prevent 
violent agitation of the lever 
when at work, the rod is coupled 
up to a dashpot, in which is a 
aig working in oil or glycerine. 
ig. 2 is anew pattern of Pro- 
fessor Thurston's oil tester ; the 
oil is tested on this compara- 
tively well-known invention by 
placing the oil on the bearings, 
whichare compressed by means of 
8 spiral spring in the pendulous 
lever, The number of revolutions 
required to raise the temperature — 
of the bearing to 200 deg. Fah., _ 
indicated by thermometer fixed in the top step, giving the value as 
of the co-efficient of friction, and thus by this simple process 
being repeated with another oil, the difference in value as a 
lubricant between one oil and another is indicated, 

_ Fig. 3 is a view of Messrs, W. H. Bailey and Co,’s modifica- 
tion of the German method of testing Portland cement. This 
is called the table pattern tester, the stress being placed on the 
briquette, which in its weakest section is lin. by lin., by means 
of the sparrow shot, which slowly descends into the can at the 
end of the lever, and by an ingenious arrangement the supply 
of shot is automatically stopped when the briquette breaks. By 
weighing the shot and multiplying by fifty, the value of the 
force exerted to break the briquette is at once ascertained. 

We understand that Messrs, Bailey and Co, make larger 
machines on a similar principle to test 1}in. by 14in, briquettes 
up to 200 lb, of stress, but instead of shot, water is used, 
slowly descending from one vessel to another, after the manner 
of the Clepsydra or water clocks of the Greeks, mentioned in the 
— of schylus, who flourished 500 years B.c. 

e will mention before we leave this subject that we have 
oe seen a copy of the new sectional catalogue published by 
Bailey and Co., which deals with the subject of testing, 

nd Bailey’s recorders, tell-tales, nocturnographs, and tide 


gauges. This catalogue contains much to interest those who 
wish to take automatic records of the speed of engines or 
pressure in steam boilers, the behaviour of watchmen, the height 
of reservoirs and of the tide, depth of wells, the punctuality of 
workmen, the duty of pumping engines, and a host of other 
graphic records, which may be useful to our engineering friends 
who study workshop economical statistics. 


CROSS-HEAD PIN TURNING MACHINE. 


Tue turning off of what the National Car Builder, from which 
we take the following, calls wrist pins when cast or forged solid 
in locomotive crossheads is a laborious and expensive process, 
and to get them perfectly round and in line a very difficult 
operation, This work can be accomplished in a very expeditious 
and correct manner with the portable tool shown in the 
engraving. The operation of the machine is easily understood. 
First lay out centre-marks on outside of ead exactly 
opposite where the centre of the pin is wanted. In these 
centre-marks screw the centres of the machine, when the tool 
will be in position for work, the driving mechanism and cutter 


the cutters are so arranged that the whole length of the pin can 
be turned from end to end, and as true and smooth as though 
turned in a lathe. The advantages of having a true crosshead 
pin, the work being done in a very short time, make the tool, 


it is claimed, one of the best labour-saving devices in the market. 
It is made of several sizes—the standard size being adapted to 
a greater range of locomotive crossheads—by the L, B. Flan 
Machine Works, Philadelphia, Pa. 


NEW TRAMWAY RAIL, 

THE accompanying engraving illustrates a form of rail designed 
and patented by Mr. G. F. L. Meakin, Kingston-on-Thames. 
The engraving explains the invention ; the object being to pro- 
vide a rail renewable in the wearing part without removing the 
paving setts. This is aH IY the only objection which 
presents itself to the form is that the rail may gradually become 
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loose, and thus require a fresh set of the keys A, though if these 
are put in at first rather tight, so that there is initially a spring 
grip on the rail, looseness may not arise. The ends of the wedge 
strips A are notched, so as to be readily prised out of place 
when required. It would probably be found in practice better 
to make the upper face B of the angle iron parts of the per- 
manent way more nearly horizontal. The sleepers are laid to 
break joint, so that no fishing is required. 


A TrIPLE CrossInc.—Three heavy steam railroads 
crossing one overhead of the other at the same spot will be one of 
the curious freaks of railroad construction in Pitts h. This 
coincidence, as it might be termed, says the Railroad Gazette, is 
formed by the lines of the Pennsylvania Railroad, the Junction 
Railroad, and the East End Railroad all coming together in the 
narrowest part of a narrow valley. It is just a short distance, 
er a few hundred yards, west of the Millville station in the 

ixteenth Ward. The Junction road will emerge from the hill at 
that point, and a tunnel will be extended under the road-bed of 
the Pennsylvania Rai in order to continue the route to 
Lawrenceville. At the same spot a handsome iron bridge for the 
East End line will span the Pennsylvania tracks, enabling the new 
company to cross from the top of one hill to the summit of the 
other. This bridge will be 70ft. above the Pe lvania tracks 
and 90ft. above the Junction line. Thus, while a through 
passenger train may be flying eastward on the Pennsylvania road, 
a heavy freight train may be thundering immediately under it 
train passing south in mid-air above. e bridge to span the valley 
will be the handsomest and most important on the route of the 
East End road. It will be a substantial iron truss, 750ft. long, and 
having a 120ft. span over the Pennsylvania Railroad. the 
other bridges on the line, crossing streets, will be of the plate 
girder class. 

TriaL Trr.—On Thursday the 13th inst., the steel screw 
steamer Bulli, built to the order of Messrs. B. 8. Lloyd and Co., 
London, for the Bulli Colliery Company, of Sydney, by Messrs, 
Napier, Shanks, and Bell, Glasgow, went down the Hirth if Clyde 
for her official trial trip. yoy designed for the phot 
coal trade, the Bulli is of the following dimensions :—164ft. in 
length, 25ft. moulded breadth, 133ft. depth of hold, the 
register tonnage being 450°77, net register, 277°15 tons. She is 
constructed of steel, to class 90 Al at Lloyd’s. The decks and deck 
fittings are East India teak, and the style of finish throughout is of 
a character not usually seen in colliers, and does credit to the 
builders. The engines, constructed by Messrs. Ross and Duncan, 
Govan, are of the nominal power of 95horses, the cylinders being 23in. 
and 44in. diameter, length of stroke 33in. The boiler is of steel, 
with Fox’s corrugated furnaces, and the working pressure of steam 
is 801b, to the inch. The engines are fitted with steam farting 
gear, and she has a Dunlop’s patent pneumatic and steam combj- 
nation governor, Duncan’s patent propeller, and all recent improve- 
ments. The steam windlass made by Napier Bros. is a very 
compact and effective combination of wind and winch, in 
addition to which she has three quick acting coal whipping winches, 
with frictional gear. On her trial, which was made in boisterava 
weather, she was loaded with 400 tons coal, and was under steam 
for nine hours. The engines developed a power of 350 horses, the 
mean speed of four to-and-froruns at Skelmorlie being 9°89 knots, 
which was considered very satisfactory. The Bulli has been built 
under the superintendence of Mr, J, H. Ritchie, naval architect, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. ] 


CLIMBING TRICYCLES. 

Srr,—I should not have troubled you again on this subject, but 
the absurdity of Mr. Lawson’s challenge demands a contrary asser- 
tion. The article dealing with this subject was hill climbing, and 
not stair-riding-tricks. If Mr. Lawson adheres to the stairs as a 
ne will he undertake to ride up ordinary steps placed at the same 
angle ? 

Everyone, perhaps, did not notice that the treads of the stairs 
he uses are so that the wheels meet the obstruction 
always at the most effective part of the crank ; thus, if the wheels 
—_ put a quarter revolution forward or backward the test would 
fail. 

Iam sorry Mr. Lawson wasted so much in finding an idea for 
driving tricycles direct, because he might have tested that plan 
eighteen or twenty years ago ; there being many velocipedes about 
that time driven direct from the crank. To my mind the whole 
thing seems so absurd that one may as well expect a steam engine 
to be tested by gas, or a horse by his ability to swim. The test I 
still advocate is uphill and on the level; and although I consider 
my modification the better, I know the ‘* Merlin” will challenge 
any direct-acting tricycle for hill climbing, and certainly not be 
behind on the level. H. ALDRIDGE. 

Reading, March 17th. 


Srr,—I have read with great interest the correspondence in your 
— upon “‘ Hill Climbing Tricycles,” and must confess to having 

ad my convictions deepened in favour of “‘direct-action.” Your 
correspondent of the 14th has evidently been judging of the merits 
of the ** National Royal direct-action” tricycle by the old pattern 
that was made by the National Company, instead of by the new 
and much-improved pattern of the National Cycle Works, Limited. 
This machine has perfect double-driving and free pedals, accom- 
panied by a’means for back-pedalling. Moreover, it is made 
wider, and the weight of the rider is so well distributed that it is 
now one of the safest and most comfortable machines to ride. 
With regard to its marvellous hill-climbing power, I think, Sir, 
that the fact of its being ridden up a flight of stairs unmistakeably 
demonstrates its superiority in this respect. This must be obvious 
to most of your readers, and I utterly fail to understand how your 
correspondent can see any analogy between testing a balloon in a 
coal mine and putting a tricycle to such a severe test as this. It 
should be remembered by your readers that the incline, apart from 
the dead lift of 8in. at each stair, was greater than any yet 
exhibited for testing the hill-climbing power of a tricycle. 

The assertion, too, that “‘ direct-action” as applied to tricycles 
is assailed by manufacturers generally, I think, proves nothing, 
and Iam rather surprised at a reader of THE ENGINEER being 
influenced in the slightest degree by that consideration; for, if it 
be true, even then it is only sharing the same fate as all good 
ideas. All improvements have been everywhere spoken against at 
first, and especially by those who have had interests to guard. 

Rochester, March 19th. CYCLIST. 


STEAM HAMMERS. 


Srr,—In your issue of the 14th inst. we observe Messrs. B. and 
S. Massey take notice of our letter which appeared in THE ENGI- 
NEER of February 29th. Their letter cannot be called a reply to 
ours, and might have been allowed to pass without further notice 
but for the closing paragraph. Messrs. Massey maintain that our 
own description of our hammers supports their assertion that ‘‘the 
openings cast in the framing below the cylinders, instead of being 
machined to the sizes and sections of the piston-rods, are about 
in. larger on all sides, so that there is no guide for the piston-rods 
at the extreme bottom of the central parts of the framing.” 

Now, to say the least of it, this is a most surprising assertion to 
come from practical people immediately after reading our letter, 
in which we give a section of the working parts under the cylin- 
der of our hammers, and describe it as follows:—‘‘ You will 
observe that the hammer piston works through guides or glands at 
A and B, truly machined out of the solid metal to fit the section 
of the piston-rod. Those guides are situated at the extreme top 
and bottom of centre piece, and are therefore m the very best pos- 
sible position for the purpose.” 

Messrs. Massey’s opening statement, that hammers of this 
type have been made for a generation,” is perfectly correct. It is 
exactly thirty years since Rigby’s patent was taken out for 
hammers of that type. About the same time R. Morrison took 
out a patent for a hammer of somewhat similar design, but guided 
through the top of cylinder. During the currency of these patents 
we were the sole makers of Rigby’s patent, and R. Morrison 
and Co., Newcastle, worked the Morrison patent. 


GLEN AND Ross. 
Greenhead Engine Works, Glasgow, March 17th. 


LABOUR AND MACHINERY. 


Sir,—Had it not been for your editorial note appended to my 
letter of last week—which you were kind enough to print in full— 
I should not have ventured to trouble you further with my indi- 
vidual opinions, but have contented myself with the one expression, 
unless some new proof had been adduced that the position we had 
taken up in our Report was untenable. As to the importation of 
locomotives in 1865, my former letter did not say they could not 
be obtained in England, but what I did sey, was that they—the Eng- 
lish builders—had so much work on hand that they did not feel the 
evil effects of the small order that then went to France. The real 
cause of the fifteen locomotives being made in France was the 

rice, as tenders were solicited for eighty locomotives of different 

inds, and, as a result, thirteen English firms, one Belgian, and 
MM. Schneider sent in a list of prices, the highest tender being 
£335%, the Belgian £2890—four English firms being under the 
latter tender—and MM. Schneider £2491. This statement will 
show the tender to have been accepted on account of the lower 
price; but as they would not build others at the same rate we can 
only assume that they were not remunerative, and no more were 
built in France. 

As a proof of the country’s capacity for building locomotives, in 
1867 it was estimated that the works then in existence were capable 
of making 1500 locomotives annually, which were far in excess of 
those required on our own railways; and as these firms have been 
fairly employed, we may assume that large numbers have been 
sent abroad in the interval. 

The three questions, or queries, in your addenda travel beyond the 
point we have taken up, as they open up matters that could only 
be settled as circumstances arose in the future. To say, ‘at what 
point a contraction in the working day must stop in order that the 
risk of foreign competition may not be incurred,” is to solicit an 
opinion that would be based entirely upon supposition. To arrive 
at such a conclusion would require the fullest details as to the 
rates of wages, profits, and taxation of the countries who would be 
our competitors, and as we do not anticipate the hours’ question 
being debated or settled on such a basis, it had better be left on 
one side until such times that we have real proof that the foreigner 
is coming on our owr soil to undersell us. If, however, we take 
the case quoted in my last letter as a criterion, where the German 
firm asked £1400 for work that was completed by an English firm 
for £850, or if we take into account the wages paid to artisan 
engineers in America being about double to those in England, then, 
I think, they would allow a great in for reducing hours before 
we should need to fear the loss of trade to the benefit of either of 
the countries named. 

"As evidence in support of these views I will quote a case that 
will at the same time, I think, answer your third query, the ex- 


tract being taken from the Buenos Ayres Standard about twelve 
months ago, and if I mistake not was reported in your valuable 
paper as well:—‘‘ The locomotives for the Rosario and Candelaria 
section of the Western Santo Fe Railway have been ordered from 
an English firm. It is said that the agents commissioned to place 
the contracts called upon thirteen of the best engineering firms, 
who all declared that their books were full up to the end of 1884, 
The company having promised, however, to open the first section 
of the line early in November, and being determined to have the 
engines at any cost, increased its terms, and a leading English firm 
thereupon took the contract.” 

As to an increase in the number of engine-makers in the event of 
hours being reduced, our contention is that there are already too 
many in the trade, and even if hours are.reduced there will be 
abundance of men to perform the work. If we add to these the 
rising generation who are now learning the trade, it will make the 
future far more difficult than the past to find employment for 
skilled artisans. As evidence in support of this opinion, we can 
point to one of our leading railways, where, in the locomotive 
department, they are not only supplying themselves with their own 
journeymen brought up from Nepinond, ut we, in self defence, are 
compelled to draft these young men to other localities, whilst 
many have left for the Colonies to find on their arrival the same 
glut in the labour market that they had left at home. Whatever 
may be the productive capacity of our engine works, there is 
evidence on all hands that they are producing annually far more 
tradesmen than employment can be found for, and we, in 
self-defence, say—reduce the working hours that our unemployed 
lists may be less, and asa result, less privation be found in our 
midst. JAMES SWIFT. 

Steam Engine Maker’s Society, Manchester, March 18th. 


{We must again trouble our correspondent with a few questions, 
as nothing is more to be desired than that a full statement of the 
case, both for men and masters, should be made public. Does 
Mr. Swift propose that the reduction in the hours of labour should 
be accompanied by increased wages or not? Even if the increase 
is not made in money, it would appear that a reduction in the 
working hours would be tantamount to higher pay, and would 
certainly make the trade of a steam engine maker more attrac- 
tive than now. is was the case, then more men than ever 
would be found in its ranks. If, on the other hand, the hours of 
labour were increased and the rate of pay diminished, the busi 


something like 50 cubic feet to Otto's 30 cubic feet, and not four 
times as stated. JOHN PINCHBECK, 
9, Victoria-chambers, Victoria-street, 8. W., 
March 11th. 


THE CREATORS OF THE AGE OF STEEL, 

S1r,—Your current issue contains a letter from Mr. W. T. Jeans, 
which must make Sir reg gc semmeged wish to be saved from such 
afriend. No one besides Mr. Jeans will think that Bessemer can 
desire to have attributed to him any discovery that belongs to 
another, as his own achievements place him so high amongst the 
world’s inventors that he could afford to be magnanimous werg 
there a doubt on the point, : 

If, however, the patent adduced by Mr. Jeans as proof positive 
of Bessemer’s title to the discovery claimed by Mushet be all that 
can be brought forward to rest such a title upon, the foundation ig 
indeed a frail one ! 

What does Bessemer himself say, in this patent of May 31st, 
1856? Here are his words ;—*‘ In the treatment of different irons 
by the process of forcing atmospheric or other oxygen therein, it 
will be found advantageous in some cases to use such fluxes as wil] 
best act upon the different bases associated with the iron ; in this 
way small quantities of lime, silica, or alumina may be added with 
advantage, and so in like manner chloride of sodium, iron scales, 
oxide of manganese, and other salts or fluxes may be used to assist 
in the separation of the impurities contained in the crude metal 
as have before been used for like purposes, and the application o 
the same is not claimed by me under the present letters patent.” 

If it be a proof of sanity to interpret this as meaning that 
Bessemer claims the addition of spiegeleisen to decarburised metal, 
in order to convert it into a material that shall work under the 
hammer, which Mushet claims, it must be admitted that the great 
majority of your readers will speedily have to be taken to the 
asylum, F. J. R. 

Swansea, March 17th, 1884. 


OUR MINERS’ DEATH ROLL. 

Srr,—May I beg the favour of your insertion of the following 
facts, which I hope may arouse as strong a feeling of sympathy for 
our brave miners as is shown for our sailors, and that this Institu- 
tion, which is supported by voluntary contributions, may receive 


would no longer prove attractive and its ranks would be thinned. 
It is well known that pattern makers were at one time extremely 
scarce because their wages were low, and many instances could be 
supplied of the same thing. It appears, therefore, that Mr. 
Swift is not going the right way to work if he wants to keep down 
the numbers of the steam engine makers. Does Mr. Swift pro- 
pose that locomotives should b more expensive than they are 
now, and does he wish that larger sums should be invested by 
capitalists in putting down plant for their production? We 
assume that he does not wish English locomotive builders to refuse 
work, Yet it is clear that if they are as full of orders now as they 
can be, they must either refuse to take more or else put down more 
plant if they are to keep their works open for a smaller number 
of hours per week than they are now open. We believe that 
benefit would result from a clear enunciation of Mr. Swift’s views 
on these points, and we venture to hope that he will not be 
reticent.—Ep. E.] 


ROPE DRIVING GEAR, 


Srr,—By some unaccountable neglect we did not notice yourarticle 
of the 11th January on ‘‘ Rope Driving Gear” till this morning, 
or we should have asked space for a few words on it earlier. That 
so good and exhaustive an article on steam-driven rope gear could 
have been written and yet the name of the inventor be left out 
shows the truth of the old saying, ‘‘ Out of sight out of mind.” 
Possibly we may be open to correction when we assert that the late 
James Combe, of Belfast, first used ropes on the fly-wheel of a 
steam engine, but he certainly drove his own place, Falls Foundry, 
with ropes about 1863 or 1864; and when he first mentioned rope 
gearing to us, which was in 1865, he spoke of it as quite an 
accomplished fact, and one which was likely to revolutionise gear- 
ing. Mir. Combe took out no patent for grooved wheels by which 
steam power could be transmitted by ropes. Whether he could 
have done so we do not attempt to decide, but he did patent a 
machine for plaiting leather rope for working in the grooves, and 
we think that if hemp ropes were already in use and were answer- 
ing well, as they certainly did when they were tried, Mr. Combe 
would not have spent his time, of which he was a t economist, 
inventing a dear thing to perform an operation a ly well done 
by a cheap one. 

We ourselves are also, we think, entitled to a passing word in an 
article on rope gearing, for ever since 1865 we have made rope fly- 
wheels and pulleys in considerable quantities; and though we 
not for a moment pretend that we have made as many steam 
engines fitted with this kind of gear as the truly great leaders of 
our trade, Messrs. Hick, Hargreaves, and Co., of Bolton, yet we 
think we might assert that we had made a considerable number 
before they had made one. 

You illustrate an excellent arrangement of driving gear lately 
erected by Messrs. Hick, ves, Co. at Mess.s. Illing- 
worth Brothers, Bradford, but if you had but stepped across the 
road—for their gates are just opposite each other—you would have 
seen at the mill of their relatives, Messrs. Isaac Holden and Sons, 
three steam engines with grooved fly-wheels, the first of which was 
made by us ten years ago. You speak of Mr. Duril—Durie it 
should be—and quote his words. Is it egotistical in us to say that 
these words were ours, for he was our Manchester agent, and that 
the facts so nicely given by him in the paper which you quote, and 
which was read before the Institution of Mechanical Engineers at 
Manchester in 1876, were furnished by us? This paper by Mr. 
Durie, and the article on rope gearing in “‘ El ts of Machi 
Design,” by Mr. Cawthorne Unwin, professor of engineering at the 
Royal Indian Civil Engineering College, for which we also furnished 
the data—see page 8—of preface, constitutes, we believe, almost 
the —_ printed information we have in English on the subject. 
You refer to the construction of wheels and pulleys of thin steel; 
this was a very favourite scheme of Mr. Durie’s; and though his 
ideas were never finally patented, yet the affair was provisionally 
protected many years ago. 

The size of the cotton mill engines for Bombay, of which you 
speak, is certainly very great, 4000-horse power, tonentitel| b 
a wheel of 30ft. diameter having sixty ropes, must be a sight ache | 
going to the East to see. 2000-horse power with a wheel of 30ft. 
and thirty ropes is our greatest achievement; this drives a jute 
mill in Calcutta. PEARCE BROTHERS, Engineers, 

Dundee, March 8th. 


GAS ENGINE ECONOMY. 


Sir,—Your last number contains an extract from a paper lately 
read before the Institution of Civil Engineers on the mechanical 
duty obtained by the explosion of gas in engines, and it is therein 
stated that in Crossley’s and Clark engines it requires 20 cubic 
feet of gas per hour to obtain 1-horse indicated power, and that 
the old original Lenoir engine required four times that amount. 
Now this statement, so far as the Lenoir engine is concerned, is 
utterly incorrect. As the manager of the works where these 
engines were first made, I had ample opportunities during the 
construction of many hundreds to test the consumption of gas as 
it was passed through an ordinary meter, and I found the con- 
sumption for a l-horse engine never exceeded 50 cubic feet per 
hour. The power was measured by the dynamometer, so that the 
useful effect was obtained—a very different thing to the indicated 
horse-power, as stated above. It is well known that in small 
engines the power absorbed by friction is proportionally much 
greater than in larger engines, so that if allowance be made for 


that, I think the Lenoir engine would not show so bad a result— 


the y £5. d. to carry out its humane and life-savi 
objects. You will observe from the prospectus enclosed—whi 
you may publish if you choose—that the Institution is most 
influentially supported, and that Messrs. Coutts and Co., 59, 
Strand, London, will thankfully acknowledge re. Mr. 
W. Thomas Lewis, Lord Bute’s general manager, and Chairman of 
the South Wales Sliding Scale and the South Wales Coal Associa- 
tion, and who is also one of our Council, has kindly given us con- 
sent to place his lordship’s name on our list for £100, and I hope 
the colliery owners and other mineowners throughout the country 
will at once respond to this appeal. 

There are 500,000 persons employed in our coal mines, and of 
these in 1878 not less than 1413 were killed; and within the last 
ten years, since the passing of the Mines Act, the average yearly 
loss of life has been 1129. But in addition.is the fact that there 
are many other accidents in mines not officially recorded, and it is 
believed the total lives lost in our mines of every kind is 2500 
every year—forty-eight every week, or eight every Will the 
British public, but especially our colliery owners and the owners 
of every other mine and your readers generally, help to reduce this 
terrible death roll by supporting this Institution, and thus saving 
many homes sorrow and sadness? We await the practical response 
of every class. Messrs. Coutts and Co. are the bankers. 

THOMAS FENWICK, Secretary. 

The Royal National Miners’ 

36, Parliament-street, 8.W., London, March 12th. 


Srr,—I notice. the following paragraph, signed by Mr. Thos, 
Fenwick, going the the press:—‘* There are 500,000 
persons employed in our coal mines, and of these in 1878 not less 
than 1413 were killed; and within the last ten years, since the 
ing of the Miners’ Act, the yearly average has been 1200, or 
Tin every 38 employed, as com with 1 in 75 of our sailors 
lost at sea. But in addition is the fact that there are many other 
accidents in mines not officially recorded, and it is believed the 
total lives lost in our mines is 2500 every year, 48 —_ week, or 8 
every day.” A very slight attention to these figures will show that 
the first assertion is a most palpable error, for if 500,000 be divided 
by 1200 the quotient is 416, instead of 38, so that, according to 
Nr. Fenwick’s own statement, when his blunder is corrected, the 
loss is only 1 in every 416. The second portion of his remarks, 
which is a pure assertion uncorroborated by any evidence worthy 
of consideration, displays great ignorance of the coroners’ clause 
of the Mines’ Act, 1872, and supposes that the mines inspectors 
are either stupid or are wilfully suppressing information. The 
following table, taken from the of Trade returns, and ae 
Mr. G. C. Greenwell in an address on the occasion of his cing 
elected President of the North of England Institute of Mining 


Mechanical Engineers, shows the accidents compared with the 
number of persons employed in various occupations :— 
ersons 8 of persons | per 
Employed in employed, emplo ed to} persons 
eac. th. | employed. 
Mines (1876)... 514,532 933 551 1'8 
Merchant Service(1876), 198,638 2270 87 114 
Railways (1874) ..| 270,000 1000 270 


The yearly loss of life in mines for ten years, ascertained from 
official statement of the mines inspectors, is as follows: 


Ratio | Death rate 
of ns per 1000 


Persons | Deaths 
employed to persons 


by 
employed. } accident. 


| each death. employed. 
187: 514,149 1069 480 2-079 
1874 538,829 | 1056 510 1°959 
187 535,845 | 1244 430 2-321 
1876 514,532 | 933 551 1°813 
1877 494,391 | 1208 409 27443 
1878 | 475,829 | 1418 386 2072 
1879 | 476,810 | 973 490 2040 
1880 | 484,933 | 1318 368 2718 
1881 495,477 | 954 519 1025 
1882 503,987 1126 447 2°234 
Average of 10 years 503,428 | 1129 445 2°243 


Mr. Fenwick, who, without any previous knowledge of the 
question, has only just given his attention to the subject, should 
hesitate before he makes such sweeping assertions, and should, at 
all events, be sure that the figures are correct before he casta 
aspersions on the conduct of men who have devoted a life-time to 
their profession, and whose reputation is unsullied. 

THEO. Woop BuNNING, 
Secretary to the Northumberland and Durham Coal Trade. 

Coal Trade Offices, Newcastle-upon-Tyne, 

March 19th. 


(For continuation of Letters see page 228.) 


Mr. J. Evetyn WILLIAMS, C.E., has poueeee on the improve- 
ment of Steeping river outfall into Wainfléet Haven, and recom- 
mends the ss Aocemrd of the sea sluice and the straightening of 
the river, at a cost of £19,425, 


222 


Marcu 21, 1884. 


THE ENGINEER. 


228 


RAILWAY MATTERS. 
pING to Tiflis papers, the Persians have made application 
i © Railway system wit Resht, 
a project which, if realised, would be an important matter. 

‘A PAMPHLET, by Signor Salvatore Raineri, of Rome, has been 
gent us descriptive of the wire rope haulage system for tramways 
as in use in San Francisco and Chicago, under the Hallidie system. 

Tux tender of the Hudson Brothers Company, a local firm, has 
been accepted by the New South Wales Government for the supply 
of the brake-vans required for the Eastern and Southern Railway 
lines during the next five years. 

One of an ordnance survey party, Edwin Wales, has been 
killed by a passenger train near Gainsborough on the Manchester, 
Sheffield, and Lincolnshixe railway. Seeing a train advancing 
he became confused, ran in front of the engine, and was cut to pieces. 

Ar a meeting convened by the Mayor at the Guildhall, 
Canterbury, to consider the rival schemes of the London, 
Chatham, and Dover and the South-Eastern Railway Companies 
for opening up a direct route to Folkestone, the former by way of 
Kearsney and the latter vid the Elham Valley, a resolution in 
favour of the Chatham and Dover project was carried. 

Tue report of the directors of the North British Railway Com- 
pany gives the miles worked by its engines 1138°75 miles, and the 
passenger train mileage 2,627,901, goods and mineral trains 

273,276 miles, or a total of 5,901,177 miles. The total cost of 
the locomotive power was £154,782 8s. 10d., which is equal to— 
but we're just going to press and must not wait to work it out— 
say sixpence per mile, 

PLANS have been lodged for seventy-six tramway and light rail- 
way schemes in Ireland, viz.:—Ulster, 13; Munster, 24; Leinster, 
16; Connaught, 23; total, 76; representing 1390 miles in length, 
with a capital of £5,000,000. The Government guarantee interest 
on £2,000,000 only upon projects recommended by the Lord-Lieu- 
tenant. The irish farmers and landowners, however, quite rightly 
refuse to give the necessary support to these light railways, most of 
which would be of no use whatever, 

Tue record of United States train accidents in January 
contains notes of 49 collisions, in which 32 persons were 
killed and 65 injured; 86 derailments, in which 21 persons were 
killed and 146 injured, and 12 other accidents, in which three per- 
sons were killed and 29 injured, a total of 147 accidents, in which 
56 persons were killed and 240 hurt. As compared with January, 
1883, there was a d of 21 accidents, but an increase of 1 in 
the number killed and of 41 in that of persons injured. 

In reporting on the accident which occurred on the 4th December, 
near Fordham station, on the Ely and Newmarket branch of the 
Great Eastern ee yr when a peamaa train from Ipswich for 
Ely ran into a herd of cattle about half a mile after leaving Ford- 
ham station, and killed eight out of the twenty beasts of which 
the herd was com , the engine and tender being thrown off the 
rails, though all the vehicles composing the train kept on the line, 
Major-General C, 8. Hutchinson says: ‘“‘The prompt application 
of the Westinghouse brake, with which the train was fitted 
throughout, was no doubt the means of having prevented this acci- 
dent being followed by more serious consequences than was happily 
the case.’ 

THE American railway accidents during January are classed as 
to their nature and causes as follows, by the Railroad Gazette:— 
Collisions: Rear, 31; butting, 14; crossing, 4; total, 49. Derail- 
ments: Broken rail, 18; broken frog, 1; broken switch-rod, 5; 
broken bridge, 3; spreading of rails, 7; broken wheel, 4; broken 
axle, 1; broken truck, 2; accidental obstruction, 5; land-slide, 2; 
snow, 2; cattle, 1; rail accidentally misy d, 1; misp 1 switch, 
6; unexplained, 28; total, 86. Other idents: Broken t 
ing-rod, 6; broken axle not causing derailment, 2; broken wheel 
not causing derailment, 1; cars burned while running through 
oil, 3; total, 12; grand total, 147, Five collisions were caused by 
fog, three by the derailment of preceding trains, two by trains 
breaking in two, two by misp! switches, one each by snow and 
by a mistake in orders. 

THE e through the Dominion Parliament of the resolution of 
the Bill granting a loan of 224 million dollars to the Canadian Pacific 
Railway is already giving an impetus to the pletion of the build- 
ing of that line. This is more especially the case in the division north 
of Lake page The track has been laid from Port Arthur, the 
western Lake Superior port of the system, for a distance eastward 
over the north of the ie of nearly 100 miles. The road will, it is 
anticipated, be constructed as far as Mackay’s Harbour by the 
spring. The work of construction is to be resumed in the Rocky 
Mountains in the beginning of April, and the track laid from the 
summit of the Kicking Horse Pass, which was the point reached 
last season, westward to British Columbia. Activity is also being 
shown in the preparations for the furtherance of railway facilities 
in Manitoba by the construction of branch lines. 

THE baggage traffic on the Belgian railways in 1882 yielded 
about £37,400, and the express traffic £293,080, the latter 
being 64 per cent. of the total earnings. The freight earnings 
were 57} per cent. of the total earnings and 4} per cent. more than 
in the previous year, The average receipt per ton—of 2000lb.— 
was only 56 cents; noticing this an American contemporary 
says :—‘ The average receipt per ton per mile we are not able 
now to give, for lack of a statement of tonnage mileage, but 
it is much greater than on many American roads, the average haul 
being very short. At the same time it is probably muct: less for so 
short a haul than on most American roads, The mileage of cor- 
poration roads in Belgium in 1882 was 914, and they earned about 
7,925,000 dols. gross and 3,686,000 dols. net, or 8670 dols. and 
4033 dols. per mile. One corporation road, 234 miles long, was 
added to the state system during the year, which now includes 
67°4 per cent. of the whole Belgian system of 2800 miles.” 

A GENERAL classification of the railway accidents in January in 
the United States is given as follows by the Railroad Gazette :— 


Collisions, Derailments. Other. Total, 
Defects of equipment... 2 .. .. 7. . 18 
Negligence in operating 38 .. ais _-. 44 
Unforeseen obstructions 9 23 
Unexplained .. . 28 
Total .. 49 147 
Negligence in rating thus includes a larger proportion—30 per 
cent.—of the be mg number of accidents pod any other class of 
causes. A division according to classes of trains and accidents is 
as follows:— 

Accidents, Collisions. Derailments. Other. Total 
Topassongertrains .. 8 .. .. 40 .. .. 10 .. .. 58 

Total 49 86 12 . 147 


THE exports of rails from Great Britain to America in January 
last were smaller than in any other month since July, 1879, and 
not 30 per cent. of the January exports or the monthly average 
last year—enough for but 19 miles of track laid with 56 Ib. rails— 
that is, they were entirely insignificant for a country which has 
120,000 miles of railroad in operation. Throughout 1883 the 
British exports to countries other than the United States were 
extraordinarily large, averaging 58,456 tons per month, against 
48,898 in 1882, and 35,499 in 1881. In January of this year, how- 
ever, they were only 37,663 tons, which is 42 per cent. less than 
last year, and even 7} per cent. less than in 1 No exports to 
Canada are reported in January last, but 25°7 of the whole went to 
India, and 21°3 to Australia, and 25°3 to South American coun- 
tries. For the first time Mexico is reported separately, taking out 
177 tons this year in January, against 4331 last year, and 2935 in 
1882, These reports are coming when railroad construction in 
Mexico seems to be drawing to aclose for the present. 


NOTES AND MEMORANDA. 


For the week ending February 23rd, 1884, in thirty cities of the 
United States, having an aggregate population of 7,103,600, there 
died 2770 persons, which is equivalent to an annual death rate of 
20°3 per 1000—a slight diminution from the rate of the preceding 
week. For the North Atlantic cities the rate was 20°0; for the 
Eastern cities, 21°4; for the Lake cities, 15°8; for the River cities, 
18°9; and in the Southern cities, for the whites, 19°4, and for the 
coloured, 37°9 per 1000. 

THE Bilbao iron mines did not export so much ore in 1883 as in 
1882. The following yor show the export to different countries. 
To Great Britain, 2,312,210 tons; Holland, chiefly transit to 
Germany, 454,463 tons; France, 461,943 tons; Belgium, 141,918 
tons; Corsica, 1476 tons; United States, 6224: total, 3,378,234. 
This shows a falling off, as compared with the shipments of the 
year 1882, of 314,308 tons. In Great Britain, Wales took 
1,269,316 tons, the Cleveland district 680,146 tons, and Scotland 
347,756 tons. 

Tue deaths registered in pocety stent great towns of England 
and Wales for the week ending March 15th ooteepenaed to an 
annual rate of 22°6 per 1000 of their aggregate population, which 
is estimated at 8,762,354 persons in the middle of this year. In 
London 2761 births and 1660 deaths were registered. Allowing 
for increase of population, the births were 100 and the deaths 158 
below the average numbers in the corresponding weeks of the last 
ten years. The annual death rate from all causes, which has been 
19°3 and 21°3 per 1000 in the two preceding weeks, rose last week 
to 21°6. The death of a retired watchmaker, whose age was stated 
to be 101 years, was recorded. 

M. CAILLETET, so well known in connection with the liquefaction 
of gases, has constructed an apparatus for the continuous production 
of intense cold, which consists of a closed steel cylinder containing a 
coil of copper pipe which projects from each end of the cylinder. 
Two copper tubes are also screwed into the cylinder, and one of 
these communicates with the mercurial piston pump already used 
by Cailletet, while the other receives the ethylene which has been 
compressed by the pump and cooled by methyl chloride. By this 
arrangement 8 forms a circuit in which the same quantity of con- 
densed ethylene is repeatedly evaporated in the copper coil, pro- 
ducing intense cold, and then compressed again by the pump being 
sufficiently cooled with methyl chloride and ready for evaporation 
again. This process goes on as long as the sucking and compressing 
pumps are working. 

For cementing brass on glass, M. Pusher recommends a 
resin soap, made by boiling 1 caustic soda, 3 parts of 
colophonium—resin—in 5 parts of water, and kneading into it 

the quantity of plaster of Paris. This cement, the Scientific 
American quoting a German source says, is useful for fastening 
the brass top on glass lamps, as it is very strong, is not acted upon 
ty petroleum, bears heat very well, and hardens in one-half or 
three-quarters of anhour. By substituting zine white, white lead, 
or air-slaked lime for plaster of Paris, it hardens more slowly. 
Water only attacks the surface of this cement. Wiederhold re- 
commends for the same purpose a fusible metal, composed of 4 
— lead, 2 parts tin, and 25 parts bismuth, which melts at 
12 deg. Fah. The melted metal is poured into the capsule, the 
glass pressed into it, and then allowed to cool slowly in a warm place. 


Or American patents granted last year, New York State received 
the — number, 4359, Massachusetts following with 2173, and 
Pennsylvania with 2168 ; then come Illinois with 1792; Ohio, 1604; 
Connecticut, 883; Michigan, 727; Indiana, 712; Missouri, 625; 
California, 596; Iowa, 445; Wisconsin, 394; Rhode Island, 327; 
and Minnesota, 310. The United States Army is credited with 6 
and the Navy with 3 patents. According to population, the Dis- 
trict of Columbia received one patent on the average for 318 
inhabitants, Massachusetts one for 320, Connecticut one for 705, 
and Rhode Island one for 845, the fewest patents in proportion to 
population being issued to Mississippi, which received one for an 
average of 22,188. The patents issued to citizens of foreign coun- 
tries numbered 1259, or 124 more than were so issued in 1882. 
England takes the lead with 435, followed by Canada with 251; 
Germany, 235; France, 179; Austria, 33; Switzerland, 22; an 
Belgium 20. 

To file glass, take a 12in. mill file, single cut, and wet it with 
turpentine saturated with camphor, and the work can be shaped 
as easily and, the Scientific American says, almost as fast as if the 
material were brass. To turn glass in a lathe puta file in the tool 
stock, and wet with turpentine and camphor as before. To square 
up glass tube put them on a hard wood mandril, made by driving 
iron rod with centres through a block of cherry, chestnut, or soft 
maple, and use the flat of a single-cut file in the tool post, wet as 
before. Run slowly. Large holes may be rapidly cut by a tube- 
shaped steel tool cut like a file on the angular surface, or with fine 
teeth, after the manner of a rose bit, great care being necessary, of 
course, to back up the glass fairly with lead plates or otherwise, to 
prevent breakage from unequal pressure. This tool does not 
require an extremely fast motion. Lubricated as before, neat jobs 
of boring and fitting glass may be made by these simple means. 
The whole secret is in good high steel worked low, tempered high, 
and wet with turpentine prt. on camphor. 

INVESTIGATIONS reported in the Metallarbeiter, and quoted in 
the Builder, have demonstrated the character of the appearances 
which are noticeable when a lead pipe has been for five years in a 
layer of Portland cement. A red coating was noticed 34in. to din. 
in thickness, the appearance of which corresponded with that of 
oxide of lead as it is usually delivered in commerce. This coating 
was carefully removed, and the particles of lead removed along 
with it were separated by means of a magnifying glass. The 
specific gravity of this powder—carefully defined at 59deg. Fah. 
and reduced for a vacuum—varied between 8°002 and 9°670. This 
variation is explained by the presence of metallic lead mixed in 
the oxide of lead and of carbonate of lead. Qualitative analysis 
demonstrated that this powder contained oxide of lead, lead, 
carbonic acid, water, and traces of calcium. The composition of 
the powder was as follows :—Oxide of lead, 84°89; lead, 12°33; 
water, 0°99; carbonic acid, 1°53; lime, traces; insoluble in nitric 
acid, 0°16. This coating on the lead pipe appears to have been 
formed by the action of the oxygen in the air in union with that 
of the lime contained in the mortar. It isremarked that the action 
of lime-water on lead has also been noticed by Besnon. 

AT a recent meeting of the Engineers’ Club, of Philadelphia, 
Mr. Wilfred Lewis read a paper upon the “ Resilience of Steel,” 
reviewing some of the means employed for the storage of energy, 
and showing the place occupied by steel among them. Compressed 
air, hot water, and the secondary battery were cited, from Prof. 
Osborne Reynolds, as being about equal in value, and as giving out 
about 6500 foot-pounds of work per pound of material employed. 
Steel springs, according to the same writer were said to yield about 
18 foot-pounds per pound. Several experiments were made by 
Mr. Lewis upon tempered specimens, both for tension and flexure. 
Contrary to expectation, the highest results,were shown by the 
flexure of a small spiral clock spring weighing 2040 grains, which 
gave out, when wound up, about 45 foot-pounds of energy, or, in 
other words, 154 foot-pounds per pound, The transverse strength 
of this steel within the elastic limit was found to be about 
300,000 Ib. 1? square inch, and its modulus of elasticity about 
30,000,0001b. Such extraordinary strength, with such a low 
modulus, was so far beyond conjecture that it seemed to give a new 
hope for the success of the project referred to; but after making 
the necessary allowances for weight of car and efficiency of 
driving mechanism, it was found that not more than a out 


MISCELLANEA. 


THE production of the Lake Superior copper mines for 1883 was 
sixty million pounds of copper. 

AGRICULTURAL readers will be interested in the fact that the 
appointment by the Swedish Government of an entomologist to 
assist farmers has been found of so much value that it has been 
decided to continue it. 

Messks. Haywarp TYLER AND Co. have received at the 
Calcutta Exhibition, in addition to a gold medal for aérated water 
machines, medals and certificates for brasswork, and steam and 
ordinary pumps of all kinds made by the firm, thus taking in all 
one gold medal, three silver medals, and two bronze medals. 


THE first enterprising Londoner who introduced conduit water to 
his premises was—the Builder says—a tradesman of Fleet-street. 
In a record of 1478 it is mentioned that ‘‘a wex-chandler in Flete- 
strete had by crafte perced a pipe of the condit withynne the 
ground, and so conveied the water into his selar ; wherefore he was 
judged to ride through the citie with a condit uppon his hedde,” 
and the City Crier was to walk before him proclaiming his offence. 


Ir is announced from the Imperial and Royal Austro-Hun- 
garian Consulate-General that an international exhibition of 
motors and implements for the small industries will be opened at 
Vienna, on the 24th of July next, and will close at the latest by 
the 12th of October. Applications should be addressed not later 
than the 1st of April, 1984—" An den Niederoesterreichischen 
Gewerbeverein I. Eschenbachgasse 11, Wien, Austria,” on forms 
obtainable at the Austrian Consulate. 


THE Chinese have begun to adopt the Western chemical science, 
and a factory has recently been erected for the manufacture of 
sulphuric acid on a large scale. Two well-known chemical text- 
books, Malgutti’s ‘‘ Klemen Chemistry” and Fresenius’s 
‘© Chemical Analysis,” have also been translated into Chinese with 
the help of a great number of new characters, and adopted into ihe 
Imperial colleges. His Excellency, Tong Ksin Sing, First Minister, 
and a director of the Tung Wen Huan, has taken the work under 
his immediate patronage, and written a preface for the first of 
these books. 


At the Calcutta International Exhibition, Messrs. Ransomes, 
Head, and Jefferies have been awarded a first-class certificate and 

‘old medal for Ansell’s patent tea sorting and winnowing machine. 

essrs. Priestman Brothers have also been awarded a first certifi- 
cate of merit, together with gold medal, for their dredgers. Messrs, 
Hunt and Mitton have been awarded a first-class certificate and 
silver medal for superiority of workmanship and design in engine 
and boiler fittings, hose couplings, and fire brigade fittings. 
Messrs. Griffiths, Berdoe, and Co., have been awarded a gold 
medal for their Griffith's patent white, Griffith’s enamels, silicate 
distempers, and other similar exhibits. 


* ON Monday, March 15th, Messrs. James Bremner and Co., of 
Hull, launched from their yard the s.s. Cutch, a fast iron pas- 
senger steamer, built for the Eastern Pilgrim trade of Messrs. 
Jumahoy Laljee, of Bombay. The Cutch is in length 180ft.; 
breadth, 23ft.; depth of hold, 1lft. 6in.; net register, 199 tons. 
The engines, also built by Messrs. Bremner and Co., will be very 

werful for the size of the vessel, having cylinders 25in. and 48in, 

y 36in. stroke. Steam will be supplied from a double-ended 

boiler, 15ft. 6in. long and 10ft. 8hin. diameter, and 1001b. pres- 
sure, calculated to develope 60C-indicated horse power. The 
vessel is guaranteed to obtain 14 knots mean speed on trial, and 
has been built under the superindence of Messrs, Flannery and 
Baggallay. 

As illustrating the value of the growing cotton mill industries 
abroad, it is noted that the Cologne Cotton —— and Weaving 
Company has recently declared a dividend of 9 per cent. for the 

t financial year, against 7 per cent. for 1882 and 6 per cent. for 
Tssi. The gross profits for last year amounted to £20,182, from 
which a sum of £4962 has been written off to the depreciation and 
suspense accounts, and £1523 has been added to the reserve fund. 
The Leipsic Worsted Yarn Spinning Company also declared a 
dividend of 14 per cent. for the past year, the production of the 
company having increased 10 per cent. during 1883 against 1882. 
The total amount of the profits was £25,909, against £24,599 in 
1882. The margin of profit was therefore narrower last year on 
the increased production than in 4882. 


On the 1st inst. Messrs. Harland and Wolff launched from the 
Queen’s Island the fourth steamer for the Ulster Steamship 
Company, forming an important addition to the Head Line. She is 
named the Horn Head, and the dimensions are :—Length, 320ft.; 
breadth, 37ft.; depth, 25ft.; gross tonnage, 2600. The engines 
havealso been constructed by Messrs. Harland and Wolff. Thecylin- 
ders are 34in. and 68in. diameter, with 45in. stroke, and 901b. working 
steam pressure, and about 250 nominal horse-power. The crank 
shaft is of Vickers’ steel, and the propeller shaft and blades are 
also of steel. The pistons are fitted with MacLaine’s patent rings 
and springs. The boilers are steel of large dimensions, hydraulic 
rivetted, and are fitted with Fox’s corrugated furnaces, which have 
been tested to a pressure of 180 1b. to the square inch. The other 
vessels of the line are the White Head, the Teelin Head, the Black 
Head, and the Fair Head, together with the Bickley Head, and at 
present a sister ship to the Horn Head is being built by Messrs. A. 
and J. Inglis, of Glasgow. 


On the 11th inst. Messrs. Schlesinger, Davis, and Co. launched, 
at Wallsend, a large spar-decked screw steamer named Obock. 
Her dimensions are as follows :—Length between perpendiculars, 
290ft.; breadth moulded, 37ft.; and depth moulded, 28ft. 6in. 
She has been built to class 100 Al at Lloyd’s. The Obock will 
carry a large cargo on a light draught of water, and she has been 
specially fitted for conveying pilgrims between ports in the Red 
Sea and Persian Gulf, her tween decks being unusually lofty and 
well lighted and ventilated. There is a large deckhouse aft, in 
which accommodation is provided for ten first-class passengers. 
Cabins for the captain, officers, and engineers are in a deck-house 
amidships. All the deck-houses are constructed of iron, and have 
circular fronts and ends. The mechanical ogee on board are 
a powerful frictional steam winch at each of the four cargo hatch- 
ways, a Davis’ steam steering gear amidships, and a screw gear aft. 
Broker’s patent davits and detaching gear are fitted to some of the 
boats, and her cables are worked by a Baxter’s vertical windlass. 
Her engines and boilers have been made by Messrs. R. and W. 
Hawthorn. They are of the gg nae surface condensing type, 
with cylinders 344in. and 64in. diameter, and a piston stroke of 
42in. The steam is supplied from two large steel boilers, 


BRISTOL as a port, like two or three others, has lagged behind 
others much younger because of conflicting and clogging vested 
interests; but now the Corporation have resolved to accept the 
terms offered by the chairman of the rival docks at Avonmouth 
and Portishead, at the mouth of the river, for the purchase of 
those undertakings, so that the whole of the docks of the port 
should be united under the management of the oa. The 
Avonmouth dock and warehouses cost originally £780,000, and the 
price to be paid by the city is £550,000. The Portishead dock and 
warehouses, which cost between £370,000 and £380,000, are offered 
at £250,000, making a total purchase money of £800,000. Ata 
meeting of the Council, the Mayor, who had carried out the nego- 
tiations, said the interest on the amount that would have to be 
paid by the city for the two undertakings would be £23,550 per 
annum; but with £18,000 receipts from the two docks and ware- 
houses, the loss would only be £5500 per annum, and certain 


20 foot-pounds per pound of car would be available for 1 t 

It was, therefore, improbable that such a car could ascend a hill 
over 20ft. high. It was also a matter of doubt whether large 
Fi could be made to show results which would even approach 
these figures, and on this account the experiments about to be 
tried might be looked for with some interest. 


re-adjust ts of rates, without exercising any deterrent effect 
upon trade, would reduce this to £800 or £900 a year. But they 


would have to create a sinking fund, which would cost, perhaps, 
£2500 per annum. The Council unanimously resolved to promote 
a Bill at present in Parliament for the purchase of the two under- 
takings. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


VIENNA.—Messrs. and Co., 


PUBLISHER'S NOTIOE. 


*.* With this week's number is issued as a Supplement a Two- 
“page Engraving of the pro Salterhebble Viaduct for the 
‘Hull, Barnsley, and West Riding Juncti ilway—Extensi: 
jo Huddersfield and Halifax. Every copy as issued by the 
Publisher contains this Su t, and subscribers are requested 
to notify the fact should they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform corr that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be semanas by a large envelope legibly directed by the 
writer to himself, and bearing a 1d, postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

A. Y. E..—Write to the Admiralty, Whitehall, for particulars, 

A. M. (Gloucester).— You must employ a solicitor, You will not be heard in 


person. 

rig t anv Co.—Messrs. Bailey and Co., Albion Works, Salford, Manchester, 
can, we think, supply what you want, 

Y. M. (Wilmington).— There is no better treatise on Glasgow Harbour Works 
than that by Mr. James Deas, the engineer of the works, 

C. H.—We cannot tell what is the power lost in a thrust block, nor can any 
one else, because it is impossible to measure it distinct from other resistances, 
but the efficiency of the ome preeing apparatus, that is to say, of 
engine and screw, seldom rises we 50 per cent, That is to say, when an 
engine indicates 1000-horse power, about 500-horse power are expended in 
driving the ship; the remainder is wasted in various ways. 


FOX'S METAL. 
(To the Editor of The Engineer.) 
Srr,—Can any reader sng hyena us who are the makers of Fox’s 
patent metal for fixing bolts in stone? Wa. R. anv Co, 
London, March 18th. 


RIVET-MAKING MACHINES, 
(To the Editor of the Engineer.) 

S1r,—I shall be obliged to any readers who will give me the names and 
addresses of makers of small rivet making and rivetting machines, for 
rivets up to half-inch diameter, te be worked by belts. M. C, 

Manchester, March 18th. 


HYDRAULIC CUP LEATHERS. 
(To the Editor of The Engineer.) 

Sir,—Would any reader kindly give me the best information at his 
disposal in to the making of hydraulic cup leathers for an 
hydraulic plant? The thickness of leather will be about gin. and gin. 
diameter, and Sin. to 3}in. deep when finished. W. H. G. 

W.-Hampton, March 18th. 


SUBSCRIPTIONS. 


increased rates. 

Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British G Cape of Good ‘Hope, Denmark, 
Egypt, France, Sormeny, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Ne New South Wales, New Zealand, 


West ‘Const, of Africa, West Indi Som ‘Chine, 
es! ndies, 
pindia, £2 Os. 6d. 
ittance by Bill in . — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norwa’ 


y, Panama, Peru, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Mauritius, Sandwich isles, £2'5s. 
ADVERTISEMENTS. 

a” The charge jor Advertisements of four lines and under is three shillings ; 
jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with ail 
practical regularity, but regularity cannot be guaranteed in any such case. 
Ali except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Leopold Riche; all 
other letters to be addressed to the Eiitor of Tux Exorneer, 163, Strand. 


MEETINGS NEXT WEEK. 
Tue March 25th, at 8 p.m.: 
mee r scuased, ‘* Wire-gun Construction,” b 
Mr. Jas. A. Longridge, Inst. C.E. 
Soctery or TELEGRAPH ENGINEERS AND 
March 27th, the following papers will be read :—‘“ On the Proportion 
which oe it to Subsist between the Size of Conductors and the Stren; 
of Currents,” by Professor George Forbes, F.R.S.E., Member. “On the 
Relation which should Subsist between a Current of Electricity and the 
ge) re to Convey it,” by Thos. H. Blakesley, M.A., Assoc. 
i Society oF Arts.—Monday, March 24th, at 8 p.m.: Cantor Lectures, 
The Alloys Used for W. Chandler Roberts. 
— oO ining. compositions and ‘‘ standards of fineness ” 
of the alloys used for coinage in ancient and modern times, Wedn 


esday, 
March 26th, at 8 p-m.: Sixteenth ordinary meeting. ‘ Vital Steps fn 
Sanitary by Mr. B. W. Richardson, M.D., F.R.8. Sir Robert 
Rawlinson, C.B., will preside. Friday, March 28th, at 8 p.m.: Indian 
ection, “Trade ites in Afghanistan,” by Mr. Griffin W. Vyse. Lord 


DEATH. 
@ 15th inst, at Glen Caladh, Kyles of Bute, in her 68rd 
Jane, the beloved GE., of Glen 
marle on Surrey. Friends 
kindly accept this intimation. 
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THE BREAKAGE OF SCREW SHAFTS. 
Norwirnsranpine the seen of steel as a material for 
Screw and crank shafts, both break as frequently as in the 
days when iron alone was used, It wil} be urged that the 


powers transmitted are much greater now than they used 
to be—so much greater, indeed, that iron could not have 
dealt with them. Ten thousand horse-power, transmitted 
at the rate of 65 revolutions per minute, represents a tre- 
mendous strain ; and it may, ey be taken for ted 
that an iron shaft could not be made which wea biee it. 
The fact remains, however, that ship after ship is disabled, 
and that all the resources of the steel maker and the 
engineer appear to be exerted in vain to avoid the recur- 
rence of very dangerous casualties. The whole subject has 
been discussed and re-discussed, but the discussion has 
borne no fruit. Are we to assume that nothing can be done, 
and that we are as powerless to prevent the screw shaft of 
a great Atlantic liner from breaking as we are to avert a 
summer thunderstorm? We hope not; but it appears to be 
certain that so long as we continue to combat, by sheer 
brute strength, the forces tending to fracture a shaft 
so long will we be beaten. That which cannot be 
overcome must be eluded. How to elude it is the 
question, A correspondent calls attention to the fact that 
no information is available as to the manner in which a 
shaft gives way. The world learns through the daily press 
that such and such a large steamer has broken her shaft; 
but it is usually impossible to obtain any particulars con- 
cerning the precise locality of the fracture, its exact nature, 
or the presumed cause. There are reasons for this reticence, 
but they have too much force attached to them. The 


makers of the defective shaft do not like its failure to be 
talked about. The engineers of the ship see no 
advan the precise details of a disaster for 


e in publishin 
which they may be held responsible, and so silence is 
observed all round. But unfortunately the breakage of 
shafts in ae now a thing of almost daily 
occurrence, and it ceased to be a matter concerning 
which anyone need feel shame. If only all the facts were 
made public causes might be suggested and devices might 
be hit on to avoid such casualties in future. At all 
events, whether this is so or not, nothing can be gained by 
silence. 

It has been shown almost conclusively that shafts are 
broken because the bearings are not in line. The result is 
that at every revolution the shaft is bent twice through a 
small angle. Ultimately it becomes fatigued. Its mole- 
cular arrangement is disorganised; and finally it gives way. 
A screw s a little out of line will undergo about 
1,500,000 bendings on a single voyage across the Atlantic. 
In the course of a year, allowing that the steamer makes but 
six voyages each way, we shall find that the shaft will be 
bent not fewer than 18,000,000 of times. Is it remarkable 
that it should give way? We think not. The only thing 
remarkable is that shafts should be found which last for 
many years. The degree of bending to which the shaft is 
subjected varies continually as the ship strains in a sea- 
way, and as the bearings wear more or less. The obvious 
way out of the difficulty is to prevent the shaft from 
bending. The question is, How is this to be effected? 
Let us riper that we have a screw shaft 80ft. long, 
between the stern tube in-board end and the crank shaft. 
We shall assume that there are in the tunnel four bearings, 
which gives five lengths of shafting, each 16ft. long. Now if 
these bearings are so disposed that every alternate length 
of shafting has two bearings, one at each end, while the 
remaining lengths have no bearings, being carried by the 
pins in the coupling cheeses, then it is certain that, 

rovided the couplings are not set up dead tight, no bend- 
ing due to the straining of the ship, or want of level in 
the bearings, can affect the shaft ; and, furthermore, the shaft 
being in comparatively short lengths, these will not be much 
bent by their own weight. Of course, if the couplings are 
set up tight, the existing evil will be perpetuated. Arrived 
thus far, it is easy to see that the next step must be to devise 
a coupling which shall be flexible. It is by no means easy, 
however, to do this, and yet prevent back lash and secure 
sufficient strength within the circumscribed limits of a 
screw-shaft tunnel; but it seems that in this way, and in 
this way only, can the fracture of shafts be prevented. 
One great obstacle standing in the way is that the coup- 
ling must be of such a nature that the engine can be 
reversed without dragging it open. A simple clutch 
arrangement might be made to answer every purpose 
were it not for this. Again, the strains are exceedingly 
variable, depending, as they do, on the crank moments, 
the piston pressures, and the vis viva of the masses put in 
motion. e have, too, to provide for racing. It is easy 
to see that the couplings must be sorely tried; but we do 
not for a moment believe that the difficulty is insurmount- 
able. Thus in the French navy an ordinary universal joint 
has been employed for many years to couple the crank and 
screw shaft, and we think we may say with the best results. 
Inthe Winans’ cigarship—still lying off Southampton—there 
are three engines of the steeple type driving the crank shaft, 
and this shaft is made up in three lengths, united to each 
other by a very simple and ingenious yielding coupling. Mr. 
Brotherhood, of Lambeth, hasrecently patented an extremely 
ingenious flexible coupling, which he applies between the 
crank shaft of his three-cylinder engine and that of the 
dynamo which it drives. To one of the shafts is secured 
a species of cup, with its concavity turned towards the 
next shaft. Over the mouth of the cup is stretched a disc 
of leather. To the centre of this disc is secured the 
shaft to be driven by a suitable circular clamp. It will 
be seen that we have here a perfectly flexible coupling of 
the most beautiful type. The leather coupling has been 
nsed with perfect success to transmit as much as 100 in- 
dicated horse-power. Is it not possible that something of 
the same kind might be adopted at sea, flexible discs of 
steel being substituted for the leather suitable for smaller 
powers? The discs might be corrugated, and two or even 
more put to work in each coupling. Thethrust would still 
be transmitted by slightly rounding the ends of the shafts, 
and letting them abut on each other after passing 


through the disc or discs. We throw out the sugges- 
tion ; others may, if they think it worth while, work 
out details. 

In the absence of flexibility other than that provided by 
the sprin; 
breakages, 


ing of the shaft itself, we shall continue to have 
e suggest here an expedient which we 


suggested years intended to minimise the results of 
fractures. The idea is borrowed from rolling mill practice. 
In order to save the rolls and gearing from the effect of 
undue strains, what is known as a “ breaking spindle” is 
always put between the driving wheel and the roll trains. 
It is simply a short length of shafting of smaller section 
than the rolls or roll necks. If something must give 
way, it will be the weak breaking spindle, which, being of 
cast iron, can be replaced, for a few shillings, and with 
not more than afew minutes’ delay. Why should not screw 
shafts have one short length in each with a strength of, 
say, 75 per cent. of the rest of the shaft? Two or three spar 

lengths might be carried. If the shaft breaks at all it 
will be here, and the broken bit can be taken out and 
replaced by another in a couple of hours, We have 
heard it objected that to put in a weak length is 
to court destruction; but nothing can be more fallacious 
in the way of argument. Let us suppose that a 
screw steamer ‘has a propeller shaft llin. in diameter 
now, and that it breaks. Let it be replaced by an 
1l}in. shaft, one short length of llin. being retained. 
It cannot be said that in this case the ship is worse 
off than before, while it is tolerably certain that it 
is the llin. length which will fail next time the shaft 
gives way, and this can replaced at once. A 
great deal of mystery is supposed to shroud the failure of 
marine engine shafts, but it is at all events clear that the 
existing state of affairs does not reflect any credit on 
modern engineers, and that improvements are imperatively 
demanded in the way in which such shafts are put to 
work. As for the material, that is now so excellent that 
~ do not think there is much chance that it can be made 

tter. 


ENGINEERS AND CONTRACTORS. 


A PARAGRAPH in our Birmingham correspondent’s 
letter uf March 7th deserves some notice from us. 
We refer to his statement that civil engineers are now 
much more than heretofore insisting on the literal carrying 
out of their specifications. In a recent impression we 
touched upon this subject; but the relations between engi- 
neers and contractors are so unsatisfactory that it will bear 
further discussion. Contractors frequently complain of 
the difficulties they experience in getting value for work 
to be executed. Virtually the question of profit or loss on 
a contract depends upon the character of the engineer 
under whom the work has to be carried out. Sound work- 
manship can be done at a certain cost; but the amount of 
finish demanded has a great influence upon the expense 
involved. Many portions of a bridge or roof are unseen, 
and therefore do not require the same amount of finish as 
the visible portions. For example, the ends of ties may 
be simply left in the rough, and rivets need not be snapped 
up perfectly free from hammer marks. The rivetted 
work need not be cleaned over with a chisel to remove 
the fraising; and of sundry other portions, such as 
packing pieces, the same remark holds good. In like 
manner, the bolts and joints of ties in king and queen rods 
may be left black, instead of being machined all over. 
Details of finish are seldom defined in specifications, nor, 
indeed, could they well be; and things of this sort are 
therefore settled during the progress of the work. We 
ourselves have known instances where dissension has arisen 
between engineer and contractor during the execution of 
work, as to what was and was not a reasonable amount 
of finish. A point like this can only be arranged in either 
of two ways, namely, by the engineer referring the con- 
tractor to some similar piece of work already executed, 
and demanding in his specification that the new work 
shall be in all respects equal to it; or else by a personal 
interview in the first instance between the engineer and 
contractor, a shorthand writer being present to record all 
that is said on both sides, which notes being then read 
aloud to them should be signed by both parties, and kept 
as a record for future reference in case of dispute. 
Occasionally engineers of eminence do insert a finish 
clause; but it is greatly to be feared that they do not insist 
upon its observance. So far as engineers are concerned no 
improvement can take place in the _ relationship 
between contracting parties until engineers uniformly 
as a body take care to draw reasonable and practi- 
cal specifications, and invariably insist on their exact 
fulfilment. If engineers complain that they experience 
difficulty in getting work done to please them, they have 
only themselves in some ts, or some of their 
brethren in the profession, to k, because of the habit 
of relaxing apparently legitimate demands. When a 
contractor gets a relaxation in one clause, he not unnatu- 
rally re it as a precedent, and expects to get relaxa- 
tions in other clauses equally admitting of them; and find- 
in the course of his business that such concessions are 
granted in, it may be, nine cases, he not unreasonably 
anticipates that he may almost demand them as a right in 
the tenth. He sends in his tender at a price based on 
this assumption; but finds when the work is being 
executed that no concession will be allowed him, and in 
the case of poor firms the temptation becomes very great 
indeed to grant themselves ra concessions, We can 
illustrate our remarks by a case which came under our own 
notice in a certain bridge contract. The rivets were 
specified to be made of iron of the very best quality, but 
when the rivets were tested they were found far below 
the standard, and the contractor being asked why this was 
so, after a little pressing, said that the rivets were made of 
good ordinary rivet iron; and when censured for not 
adhering to the specification, replied he knew what was in 
the specification, but that engineers specified for certain 
things, but they never insisted upon their literal fulfilment. 
If this was generally true it would denote the existence of 
a great evil; and we are glad to think that a sounder and 
more dignified practice is at last beginning to prevail 
among engineers. 

As regards finished workmanship, it may be pointed out 
that engineers are not unanimous. We ourselves have 
known cases where very honourable and upright contractors 
would never have tendered had — anticipated that 
extreme excellence of workmanship and finish would haye 
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been demanded; or, if they had tendered, their price would 
have been proportionately high. But contractors, as we 
remarked in a former article, in many cases of bad bargains 
have only their own negligence to thank if they do not 
-attentively study all the stipulations of a contract on which 
they propose to tender. e can give an instance of this 
in our own experience. An iron company while construct- 
ing a bridge disputed certain instructions given by the 
resident engineer. The managing director was told 
by him that he could not contest the matter, inas- 
much as under the specification, in the event of any dispute 
arising during the progress of the work, the decision of the 
engineer was final and could not be appealed against ; there- 
upon the managing director denied that the specification 
contained any such clause. On referring to it, however, 
the clause was found; when he replied that he had not 
seen it before; that had he done so “he would not have 
signed the contract.” 

Another point which is a fruitful source of discussion 
is the question of extras. We are of opinion that if speci- 
fications are properly drawn up first, there ought to be 
scarcely any extras whatever; because the introduction of 
any alterations in any piece of work, not the first of its 
kind, indicates an infirmity of purpose on the ne of 
either the engineer or his client. In fact, it might be said 
of a contract, in the execution of which a great man 
extras were introduced, that the man for whom the wor 
was being done did not know what he wanted; and by 
nothing is the ability of an engineer more conspicuously 
displayed than by the absence of extras. One reason why 
extras are so constantly a source of disagreement is the 
difficulty of estimating their real cost. They stand in this 
respect on a different footing from that of the main work. 
Many engineers when compelled by the instructions of 
their clients to introduce extras, know by their own 
practical acquaintance with work what such extras should 
cost; and the proportion of such engineers in the pro- 
fession thus well-informed is, we are happy to think, 
increasing every year, mere theory being no longer 
allowed to exclude thorough practical training; but it is 
not so in all cases, and very heavy lawsuits have been 
entailed, the whole point in dispute being not so much what 
was and was not an extra, as the price to be paid for it. As 
an example of what we mean about the trouble and expense 
involved in extras, we may refer to such a point as that 
wherein an engineer may decide that certain additional 
pieces of iron are to be introduced, or certain pieces of 
different sections, into a bridge during its progress; it may 
be a matter of only a few tons, or, possibly, only a few 
hundredweights of iron. Now this may appear simple to 
the inexperienced; but all who are conversant with such 
matters know very well that it is much easier to obtain 
200 or 300 tons of iron of a given section than five or six. 
Tronmasters seldom keep just the iron wanted in stock ; 
and, besides this, a contractor for a piece of work usually 
obtains his iron undera sub-contract with a particular mill, 
and did he go elsewhere he would, of course, have to 
pay a much higher price for a small quantity, es- 
pecially if he wanted it in a hurry; and the delays 
and hindrances to the general progress of the work, and 
the prolonged exposure of his plant to storm and flood, 
standing idle while waiting for the extra, altogether 
involve expense far in excess of what is apparent to a 
superficial observer. Another source of expense which 
attends on the introduction of extras is that they can 
seldom or never be introduced without entailing alterations 
—and often considerable alterations—in other parts of the 
work. Every competent draughtsman is well aware of 
this, as he knows by experience that when his chief or 
manager makes an alteration in a design, such an alteration 
necessitates an extensive re-arrangement of other parts in 
order to make everything fit. A contractor, on the other 
hand, during the progress of a piece of work will suggest 
the omission of certain items as being unnecessary, but 
fails to see the justice of any deduction being made from 
his money if the things are omitted. Contractors who act 
thus are unreasonable, because if they have just claim to 
payment for extras, they cannot fairly claim payment for 
work they have not performed. 

Some engineers unnecessarily add to the difficulties of 
contractors by insisting on materials being obtained from 
particular sources, and upon the work being performed by 
a certain method. In respect to the first point, they 
restrict the contractor’s power of getting materials in the 
cheapest market; and in the second place obstruct him in 
executing the work. All that an engineer requires are 
results. So long, therefore, as the materials are of the 
requisite quality it need matter nothing to him where they 
are obtained; and so long as the workmanship is suffi- 
ciently good, that ought to suffice for him. Another point 
of grievance with contractors is the incapacity ot ee 
on different occasions by inspectors employed by engineers 
to superintend the execution of work. Contractors com- 
plain that they have had mere apprentices sent to their 
yard as supervisors of work ; men possessing no experience 
of matters involved in the exercise of duties generally of 
great delicacy, and having no knowledge of men. Such 
inspectors, we have been informed, occasionally make 
demands and ask questions only deserving the ridicule 
which they receive. A dispute is easily raised by such 
men, and the matter has to be referred to the high con- 
tracting parties, and much exacerbation of temper ensues. 
Engineers therefore cannot be too careful in selecting their 
ins rs. Asa rule, inspectors are not sufficiently paid, 
and consequently the best men are not obtained. In some 
instances men are employed at this work who are not 
altogether above a bribe, though we believe that cases 
where they are offered or received are few and far 
between. 

An impression seems to prevail that contractors when 
dealing with corporate bodies are more hardly dealt with 
than when doing business with individual engineers, it 
being argued that corporations, usually having men in 
trade on their committees, such members must be pleased 
as well as the engineer. This is a fallacy. As a rule, 
traders and contractors have a sympathy amongst them- 
selves as against outsiders; and knowing what they have 


to do in their own business, have a fellow feeling for their 
contractors’ difficulties. Another erroneous impression is 
that it is useless for a contractor to assert his rights in a 
law court against a corporation. This fallacy has been 
repeatedly proved. We know an instance ourselves in con- 
nection with a contract, in which the engineer to a corpo- 
ration refused to pass certain work, and, after a great deal 
of wrangling, the contractor sent a legal notice to the 
council, which at once took fright, backed out of the affair, 
overruling their engineer,and compelling him tocompromise 
the matter. In fact, private traders have no reason to com- 
plain of the results of litigation with corporations. A. re- 
markable example of this took place a couple of years ago 
in a large provincial city between a tirm of carpet dealers 
and the corporation about the bursting of a sewer. 
This was a case where carpets were warehoused in a cellar 
close to a large sewer. The owners of the warehouse had 
excavated the cellar to such a depth that they very mate- 
rially weakened the sewer, by removing a portion of its 
arch—giving no notice to the corporation officials; and 
not only this, but they also introduced certain obstructions 
into the sewer itself, in connection with business purposes 
of their own. A flood came soon after and burst the 
sewer. The water got into the cellar, and damaged the 
carpets stored there to the extent of some hundreds of 
pounds. The owners sued the corporation for the damage 
done. The corporation pleaded in defence that the plain- 
tiffs suffered this damage in consequence of their own 
interference with the sewer, as above described. Never- 
theless, judgment was given against the corporation, it 
being held that they were boul to satisfy themselves at 
all times that their sewers were in an efficient state. 
Instances such as these serve to show that contractors are 
by no means at the mercy of corporations to the extent 
that is sometimes supposed. 

The principle of accepting the lowest tender should be 
exercised with more judgment than is usually bestowed 
on it, because it does not suffice merely to accept a tender. 
Inquiry, in the first place, should be made, and a personal 
visit paid to the need of any strange firm, in order that 
the engineer may satisfy himself that the firm tendering 
has the appliances and plant necessary to the proper ful- 
filment of the contract. Small but respectable tirms often 
feel tempted to seek after jobs so much beyond their own 
powers of execution that they are compelled—if they get 
them—to sublet portions of them; and no system can be 
more pernicious or defective than this, the greatest evil 
being the subdivision of responsibility created. It is to be 
hoped that the new order of things, as indicated by our 
correspondent, will extend to the whole profession, 
and that an amicable execution of contracts will become 
universal, 


THE SUNDERLAND ENGINEERS’ STRIKE. 


It seems probable that an attempt will be made to bring toan 
end the strike of the Sunderland engineers. It is stated that 
the employers in the North believe that the time has come for 
a general reduction of the rate of wages, and in the attempt 
that is being made to amicably affect this there is the opportunity 
for some effurts to bring the long strike of the engineers on the 
Wear to a close. It is, of course, well known that the employers 
long ago obtained a large number of workmen, and that the 
bulk of these are still at work, whilst it is as well known that 
there has been a considerable decline in the amount of work 
in the hands of the employers, so that the latter are now prac- 
tically masters of the situation. The strike began in June, the 
men making demands in regard to the rate of wages, the 
number of apprentices, and one’ or two allied questions, and it 
has been maintained ever since. It is clear now that, instead 
of receiving any advance in wages, the workmen must 
expect, in the present state of trade, to suffer a reduction, and it 
is probable that the apprentice question will be settled, because 
the lesser earnings of the men and the worse prospect of the 
trade will decrease the number, so that the two grave points in 
the causes of the strike have settled themselves. It seems 
therefore the time, if the wages’ question of the employers in 
the North is to be revised, that there should be a conclusion to 
a strike that has hurt the employers, the men, and the general 
trade of the Wear, and that is still exercising a baneful influence, 
even though most of the employers have their shops fairly filled. 


LITERATURE, 


The Gaillet and Huet Process for Softening and Purifying Water. 
ANDREW Howatson, C.E., 11, Queen Victoria-street, London. 
Extract from the work Etude sur les Eaux Industrielles et 
leur Epuration, by Gaillet and Huet. London: T. Pettit and 
Co., Soho-square. 1884. 

Tue above is the title on the wrapper of this pamphlet; 

but on the first page we have a fresh heading: “The 

Purification of Water.” In fact, according to the Index we 

have three chapters headed respectively: “The Inconve- 

niences of Impurities in Water;” “Chief Means that are 

Adopted for Remedying the Inconveniences of Impurities 

in ater;” and “ Chemical Purification, Gaillet and 

Huet’s Process.” 

In the opening chapter the authors deal with the principal 
impurities which are met with in water, and they are classified 
as follows: Carbonate of lime, sulphate of lime, chloride of 
calcium, carbonate of magnesia, sulphate of manganese, 
salts of potash and soda, alumina and, iron, silicic acid and 
silicates, and organic matter. Then they treat of steam 
boilers, and the fluids sr to prevent their loss of 
heat and danger of explosion; the washing of wool; 
bleaching; the manufacture of sugar; distilleries, and 
similar industries; tanning, leather dressing, and dye 
works. In the second chaptef, which deals with the chief 
means that are adopted for remedying the inconveniences 
of impurities in water, we have much elementary advice 
that is to be found in many books devoted to the subject 
of the purification of water; and we then proceed to the 
chemical purification, which is, in fact, the important part 
of the pamphlet. 

The chemical purification and the preparation of the 
reagent, which is a mixture of solution of caustic lime and 
caustic soda, is now considered. It should be mentioned 
here that the use of milk of lime is imperfect and often 


even dangerous, In fact, the quantity of lime to be added 
to a given water to purify it should be exactly determined, 
When too little is used the purification is imperfect, an 
excess of lime is even more objectionable, The caustic 
soda is then mixed with it, and it is converted into cay. 
bonate of soda when it is added to the water to be purified 
and this carbonate of soda then reacts upon the sulphates 
and chlorides of calcium and magnesia. After this treat. 
ment, all that remains in the purified water is sulphate of 
soda and chloride of products, which in 
no case can do any mischief, either in the feeding of steam 
boilers or in any use to which the purified water can be 
put. There still remains the consideration of the elimina- 
tion of organic matter. It is generally enough to add to 
the water during the purification process a small quantity 
of some salt of iron, or alumina. Such a salt yields 
through the action of the water a very voluminous 
|e agg vane of sesquioxide of iron or alumina, which 
alls down, easily catching up at the same time any 
organic matter present, and > brings about a rapid 
clarification of the water. Certain precautions, rendered 
necessary by reason of the solubility of the hydrate of 
protoxide of iron in an alkaline solution, are referred to, 

The proportion of the reagent requires special attention, 
because the apparatus, contrived for rendering the water 
clear, is automatic and continuous. The tanks in which 
it is to be prepared should either be large enough to con- 
tain such a quantity of the reagent as will suffice for the 
work of a considerable time—for twelve hours, for 
example; or, on the other hand, an automatic apparatus 
may be employed which ae the reagent con- 
tinuously as it is wanted, and only requires to be charged 
with the constituent materials at wide intervals of time— 
as every twelve hours, for example. 

The translation from the French is queerly rendered in 
some places :—* In such installations,” “ these last cocks,” 
and other expressions that are quite difficult to understand, 
For instance, “The decantation of water holding an access 
of lime in solution is very easy and rapid.” Here, doubt- 
less, “access” stands for “ excess,” but even in that case 
the excess of lime is not in solution, but in suspension—a 
state of things directly in contrast to solution. 

The mode of removing the precipitated lime carbonate 
and all the other insoluble salts is by passing the water 
up and down over inelined iron plates arranged in a low 
tower, and the insoluble bodies are said to deposit at the 
bottom of the inclination, and are so easily separated. But 
there are many questions which suggest themselves: At 
what rate is the precipitate deposited in certain cases? 
What influence has temperature on the rate of its deposi- 
tion? We should like to know somewhat on these all- 
weighty points; but not a word on this subject is vouch- 
safed to us. The precipitation takes place in the cold, 
which greatly retards the settling down of insoluble 
products. 


The Principles of Mechanics, By T. M. Goopeve, M.A, New 
edition. Re-written and enlarged. London: Longmans and 
Co, 1883. 

Tus book was good in its first edition, but it has been 

much improved, both in arrangement and in the 

exactness with which the principles involved are dealt 
with, and in the numerical examples which are given of 
the application of mechanical principles in a One 
is almost inclined to agree with Sir W. Thomson in his 
addition of a sense of force to the usual five senses, for a 
proper comprehension of uniform and variable forces and 
their measure, requires a sense which is distinct from 
touch, although, as Mr. Goodeve remarks, our ideas of 
matter and force exist together. A mode of measuring 
force, whatever the ideas as to its nature, is an essential in 
mechanics, and hence this and the reasons which have led 
to two different methods of measuring or expressing 
force, .¢., in gravitation units and absolute units. We 
must not, however, follow our author in this subject, or in 
his treatment of the laws of motion, energy, inertia, and 
so on, but must notice that in exemplification of these he 
very properly refers, as examples, to practical applications 
of these laws. This is particularly noticeable throughout 
this book, and must appeal to the student in such a way as 
to make his comprehension of the laws much more easy, 
at the same time that a concrete example is conveyed. 

The properties of fluids and laws relating to their move- 

ments are dealt with in the same happy way, and the style 

of treatment of every subject in the book renders it inte- 
resting, so that the reader does not wish to put it down as 
though a piece of work taken up only perforce. In the 

phic solution of problems in framework, the author very 

Briefly explains the use of reciprocal figures, the origin of 
which he attributes to Prof. Thala of Zurich, and deals 
with the principle of the arch; but here he does not enter 
sufficiently fully into the demonstration of the residence 
of the resultant pressures. ‘The book concludes with some 
apt illustrations of the application of the mechanical prin- 
ciples explained, including the centrifugal pump, injector, 
dynamometer, and Watt, chronometric, and loaded high- 
speed governors. 

It is unnecessary for us to do more than call attention 
to this new edition of a well-accepted book—one which 
has every claim toa place amongst the works a student 
must have; but inanother edition .the absence of an index 
will not be excusable. 


The Science of Building. An Elementary Treatise on the Prin- 
ciples of Construction, especially adapted to the requirements of 
Architectural Students, By E. WyNDHAM TaRN, M.A, Second. 
edition, revised and enlarged. “London Crosby Lockwood 
and Co, 1884, 

Tue first chapter-of this book ison mechanical principles, 

chiefly as related to stresses in beams, The second, 2- 

short one, is on retaining walls; the third is on arches, 

cupolas, and spires. ere the graphic method with 


reciprocal figures has been introduced, and examples of 
the use of the formule are given for finding the stability of 
arches and abutments or piers for semicircular, segmental, 
and Gothic arches. Iron domes are cut off with about a 
page of generalities. The fourth chapter is on building 
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stones, and the fifth on timber and the strength of beams 
and pillars, roof timbers, and centreing. C apter VI. is 
on iron, and here space is wasted in descriptions of how 
cast iron, wrought iron, and steel are made, and in what 
they differ—descriptions too incomplete to be of any use 
to anyone needing metallurgical knowledge, and not 
required by those for whom the book is written. What is 

id on steel is especially useless from a pag mgs cans of 
view. The method of treating the stresses in girders and 
beams is not that calculated to encourage young architects. 
They want to be shown how to arrive at the stresses in 
jron beams and girders, and then how to apportion the 
sectional areas, not only as regards a mere +k board 
diagram girder, but a real one made up with plates and 
rivets) In Chapter VIL, on “Fluids at Rest and in 
Motion,” the pressure of water in tanks and reservoirs is 
dealt with, and amongst other things the author wanders 
off to the method of finding the specitic gravity of alloys, 
He does, however, get back to water in motion, and deals 
with friction of water in pipes by the aid of Weisbach and 
others. The part dealing with wind pressures needs modi- 
fication, and the eighth chapter, which is on lightnin 
conductors and the nature of lightning, is very poor an 
out of place. As a book on “The Science of Building,” it 
is disappointing. 


A Royal Road: Being a History of the London and South-Western 
Railway from 1825 to the Present Time (1883). By Sam Fay. 
Kingston-on-Thames: W. Drewett, 139 pp. 

Tus little book begins with a reference to the want 

experienced early in this century of communication 

between the South of England and London, and the pro- 

to construct the i a and Spithead ship canal at a 
cost of £4,000,000; the failure of this proposal; the opening 
of the Stockton and Darlington Railway in 1825, and the 
issue on the 6th April, 1832, of the prospectus of the 

“Southampton, London, and Branch Railway and Dock 

Company,” with a capital of £1,500,000 in shares of £25 

each The basis on which the hopes of the promoters 

were founded are set forth, and then the history of 
the successes, failures, difficulties, and victories of the 

South-Western Company, and the history reminds 

one very much of the histories of other railways. A 

deal of information descriptive of features of the line, its 

branches, tunnels, and future extensions, is followed by a 

glance at the locomotive history of the line. We do not 

notice any special reference to the date of construction of 
the very old rolling stock still in use for conveying pas- 
sengers on the South-Western line, so it is to be presumed 
that this was lost in the early days when the confusion of 
the first operations of opening the new line in 1839 made 
this seem a trivial matter. Since the year of opening the 

South-Western has always paid a dividend of over 4 per 

cent, per annum except in 1850, when it was but 3°5 per 

cent. In 1845 and 1846 it was 8 per cent. 


Economy of Coal in House Fires; or How to Convert an Ordinary 
Fire-grate into a Slow Combustion Stove at a Small Cost. By 
T. Priporn TgeaLe, M.A. London: J. and A. Churchill. 1883. 


47 pp. 

Ir is hardly necessary to give more than the title of this 
little book to enable our readers to know what it is about; 
but we may say that after some sensible and not wildly 
enthusiastic remarks about economy and waste of fuel in 
house fires, slow combustion, construction of the fireplace 
and economiser dampers, lighting “economised” fires, 
diminution of smoke, and so on, the economiser is de- 
scribed as consisting of a shutter to place in front of the 
space under the grate of any ordinary existing fireplaces, 
and a damper for closing more or less of the lower of 
the front when a small fire is required. Slow combustion 
stoves with air chambers and battle plates are also 
described 
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TENDERS. 


WILDERSPOOL.—ADDITIONS TO THE BREWERY. 
Messrs. DAvIsoN, INSKIPP, AND MACKENZIE, architects and 
consulting engineers, 62, Leadenhall-street, London. Quantities 
for No. 1 contract by Messrs, Curtis and Son. 
Contract No, 1.—BoILER AND ENGINE-HOUSE. 


8. d. 
J. Gibson, Warrington... .. .. 2669 0 0 
Neil and Son, Manchester.. .. .. .. .. .. .. 2610 0 0 
Treasure and Son, Shrewsbury ols! 
R. Beckett, Hartford—accepted 1. .. 2887 0 0 
Contract No, 2.— Boru 
The Pearson and Knowles Company .. .. .. .. 850 0 0 
loway .. 775 0 0 
Thornewilland Warham .. .. .. .. .. .. .. 730 0 0 
J. Watt and Co.—accepted .. .. .. 695 0 0 
Contract No, 3.—ENGINEs, 
and Co. .. 1420 0 0 
The Pearson and Knowles Company .. .. .. .. 1256 0 0 
Thornewill and Warham—accepted .. .. .. .. 930 0 0 


PRIVATE BILLS IN PARLIAMENT. 


THE Select Committee of the House of Lords proceeded with 
the consideration of the Manchester Ship Canal Bill, as will be 
seen on page 217. 

Group 5.—On Wednesday the Select Committee of the House 
of Commons met under the: presidency of Mr. Bourke to con- 
sider a group of six Bills relating to the North-east district of 
England, Four Bills were placed on the list for the day. Atthe 
sitting of the Committee, however, it ap that there was 
no business ready for consideration. The Corporation of Sunder- 
land and Messrs, Bolckow, Vaughan, and Co, had withdrawn 
the petitions which they had presented against the North- 
Eastern Railway Bill. The promoters of the Halifax High-level 
and North and South Junction Railways Bill had concluded a 
satisfactory arrangement with W. H. E. Rhodes and Messrs, 
John Crossley and Sons, and the opposition to the Scarborough 
and East Riding Railway Bill disappeared with the withdrawal 
of the North-Eastern Company's petition. There was also no 
appearance on behalf of the petitioners against the Cleveland 
Extension Mineral Railway Bill. Under these circumstances the 
Committee adjourned till Monday next. 

Group 9.The Committee on this:group, Admiral Egerton 
eae passed the Denbighshire and Shropshire Junction 

Railway Bill, of which the object is to incorporate a company 
for making a railway from the authorised Wrexham, Mold, and 
Connah’s Quay Railway at Wrexham to the Cambrian Railway, 
near Wolverhampton. The Committee then proceeded to the 
consideration of the Manchester, Sheffield, and Lincolnshire 
Railway Bill. By this Bill the Sheffield Company is authorised 
to make a line from its railway at Chester to Connah’s Quay, 
where a junction will be formed with the Wrexham, Mold, and 
Connah’s Quay, over which running powers are taken. Mr. 
Littler, Q.C., on behalf of the promoters, put before the Com- 
mittee the objects of the Bill. Connah’s Quay, he said, was 
situated in a district with extensive mineral, brick, lime, and 
chemical works. Until 1861 the district was dependent for rail- 
way accommodation upon the London and North-Western Rail- 
way Company; but since that time the Connah’s Quay Com- 
pany had come into existence. The Bill was opposed by the 
ndon and North-Western Railway Company and by the 
Corporation of Chester, and others, on the ground of the inter- 
ference with the navigation of the Dee by reason of the swing 
bridge which it is proposed by the promoters to place over the 
Dee at a point in the lower part of the river. Evidence was 
given by gentlemen representing the various collieries in the dis- 
trict, who spoke of the very great advantages which would result 
from the carrying out of the scheme. These witnesses were 
followed by representatives of the salt and chemical works, who 
also expressed their approval of the Bill. 

vi 10.--The Committee in this group sat on Tuesday, 
the Right Hon. James Lowther in the chair. e four cases 
set down for their consideration were matters in dispute between 
the Great Western Railway Company on the one part and the 
Swindon and Cheltenham, Swindon, Marlborough, and Andover 
Companies on the other part. The Committee were informed, 
however, that the parties had settled the questions of difference 
between them, and in consequence the Swindon and Cheltenham 
Railway Bill, the Great Western Railway Bill, the Swindon and 
Cheltenham, and the Swindon, Andover and Marlborough Rail- 
way Bill, and the Swindon and Cheltenham Railway Bill would 
be unopposed, while the Swindon, Marlborough, and Andover 
Railway Bill would not be proceeded with. 

Group 13.—The Hardcastle Committee resumed their con- 
sideration of the Barmill and Kilwinning Railway Bill, which 
provides for an extension of the company’s system to Ardrossan 
Harbour, and changes the name of the company to “ Lanarkshire 
and Ardrossan Direct Railway Company.” The case for the 
promoters was further gone into, and Mr. Bolton, the chairman 
of the Caledonian Company, gave evidence in support of the 
Bill. He stated that although the Caledonian had originally had 
no connection with this company, it had now been arranged that 
the line should be worked by the larger company. He con- 


sidered that the Lanarkshire coal would receive great benefits | 8° 


from the scheme. Mr. W. J. Wainwright, manager of the 
Glasgow and South-Western, and Mr. Henry Oakley, manager 
of the Great Northern, gave evidence in support of the allega- 
tions of the former company against the Bill. Eventually the 
Committee passed the Bill, with a condition that if the rail- 
ways were carried out, certain improvements in Ardrossan Har- 
bour should be executed by Lord Eglinton, the owner of the 
harbour, The Committee then took up the Caledonian Railway 
(No. 1) Bill and the Glasgow and South-Western Railway Bill, 
each of which proposes an extension from Greenock to the port 
of Garnock. The matter will be severely contested by the two 
Sl and it is thought probable that the case will last for 
& wee 


DEATH OF SIGNOR QUINTINO SELLA. 


Durine the last few days the death of one of the most illus- 
trious of the statesmen and scientific men of Italy has been 
recorded, and it is noticeable how his earlier fame has been 
eclipsed in the later, so that the daily papers hardly mention 
the fact of his being known for his scientific work. He was 
Professor of Geometry and Director of the Mineralogical Museum 
of the Royal Technical Institute of Turin, and was Member of 
the Academy of Sciences there. One of his first papers was on 
some of the forms of the red silvers, quartz, and calcite; 
on the crystalline forms of certain salts of platinum and 
adamantine boron; and on the forms of certain salts derived 
from ammonia. Most of them appeared in the Nuovo Cimento, 
and were occasionally reprinted in Poggendorff’s Annalen. In 
1864, during the later period he delivered the discourse at the 
opening Congress of Naturalists at Milan in September; then 
we have “ An Ascent of Monte Viso,” and “Geometrical Principles 
of Drawing, especially on Axonometry;” and in 1868, “ Pyrites 
of Piedmont and Elba,” and “The New Metals Castor and 
Pollux,” evidently suggested by the caesium of Bunsen; and, 
in 1871, one on the Metallic Veins of Sardinia. He died last 
Friday at Biella, in Piedmont, close to the spot where he was 
born, at Mosso, near Biella, on July 7th, 1827. He was 
Minister of Finance in the Ratazzi Cabinet in 1862, in the 
Marmora Cabinet of 1864, and again in the Lanza Cabinet from 
1869 to 1873. During this latter period he rendered two 
memorable services to Italy. By most unpopular but salutary 
fiscal measures he saved the State from bankruptey, and after 
Sedan he forced on the Italian Government the occupation of 
Rome. During the last two years, although only 58 years 
of age, he had almost entirely withdrawn from active politics, 
devoting himself to the care of his woollen manufactories at 
Biella. Still he was ed by all ies as one of the 


strongest, and he was one of the most highly-esteemed, of Italian 
statesmen, and any national emergency must have brought him 
again to the front. The King telegraphed to his widow express- 
ing the warmest sympathy. bgt 
On Saturday last the Chamber of Deputies occupied its entire 


sitting in commemorating its lost colleague. Nearly every 
Minister and nearly all the leading members of the Chamber 
spoke in his praise. Perhaps the most remarkable speech was 
that of Signor Bonghi, who read extracts from a speech by 
Sella in 1870, predicting that decline of parliamentary life 
which we are witnessing. The Chamber will suspend: its 
sittings for three days, and its members will go into mourning 
for fifteen days. The bust of Signor Sella will be placed in the 
Parliament House. The Chamber also, on the proposition of 
the Foreign Minister, determined to vote funds for a monument 
to him in Rome; but a somewhat acrid debate took place as to 
the locality for it. If it were to be placed in the Academy of 
Science all parties of the Chamber would agree; but if placed 
in front of the Ministry of Finance, as was to by the 
House, thus honouring not merely the man of science, but the 
Statesman, the Left would oppose it. Having, however, been 
outvoted they left the House before the second voting which is 
necessary to complete the measure, so to prevent a legal quorum, 
and by this device they prevented the vote for the moment 
being taken, This manifestation of party rancour has much 
disgusted the public conscience. The interment of the deceased 
statesman took place on Saturday in the family burying-place 
at Oropa, near BHiella. The obsequies were strictly private, but 
the procession of friends following the coffin was more than 
half a mile long. It is proposed to give the name Sella to the 
street in Rome now called Volturno. The House was adjourned 
until the 19th ult., and at the suggestion of the President of 
the Chamber of Deputies, a crown is to be placed on his tomb 
at the expense of the Chamber. 

Il Commendatwre Quintinv Sella was elected a foreign member 
of the Geological Society of London in the year 1881, and about 
the same time was chosen a corresponding member of the 
Mineralogical Society. 

Sellaite is the name given to an interesting mineral found in 
Italy some years ago; a singularly rare mineral, but one which 
one would look to have been found long ago. Striiver, in about 
1872, published a paper in the Atti della KR. Accad, di Torino, on 
a colourless transparent mineral occurring with anhydrite at 
Geibroula, in Piedmont, and crystallising in the quadritic 
system. Small fragments of the mineral melt in the flame of a 
candle; it is insoluble in water and acids, with the exception of 
sulphuric acid, which causes the evolution of hydrogen fluoride, 
The sulphuric acid solution contained 39°64 per cent. of mag- 
nesia, and the chemical and physical characters of the mineral 
led Striiver to consider it a magnesium fluoride analogous to fluor- 
spar in composition. It has since been formed artificially by 
Cossa, of Turin. 


A LARGE LATHE, 


ON page 224 we illustrate a very large lathe made by Mr. W. 
Asquith, High-road Well Works, Halifax. This is a 30in. centres 
treble-geared, self-acting, sliding, surfacing, and screw-cutting 
break lathe, which will turn an object 10ft. in diameter and 6ft. 
wide, in the break, and admit 41ft. between centres when the break 
is open 6ft. Finished weight, about 45 tons. The lathe is very 
powerful, steel gearing being largely used in its construction. 
It is calculated to execute the heaviest class of work that can be 
put to a general tool, and is arranged so that a traverse of four 
cuts for sliding, and six for surfacing, can be obtained from the 

back traverse shaft. 


The level or sliding 
B B bed is 40ft. in 
length, ar- 
ranged to move in 
or out 6ft.. by hand 
or power. Upon the bed are two self-acting sliding, surfacing, and 
screw-cutting carriages, which can beused independently or simul- 
taneously. The sliding and surfacing portions are driven by a back 
traverse shaft. The screw forscrewcuttingisthe full length of the 
bed, placed inside, and supported by intermediate fixed bear- 
i Each carriage is arranged for screw cutting with a nut in 
two parts, which can be disen instantly. 

The edges of the bed are made at right angles as at AA 
instead of the ordinary form B B, the die in carriages being 
adjustable in both directions, making the same very firm, moving 
with less friction, and putting less strain upon the 

The back end of the fast head is very strong and substantial 
for receiving thrust, and is arranged so that any size of change 
wheel can be geared up for coarse pitch screws. The ne 
motion wheels are all steel, and of a lage size, and can be reve 
instantly for either sliding or screw cutting in either direction. 
The standard is arranged to receive one of the compound slide 
rests for turning large diameters, and is for self-acting 
feed by aratchet lever. The standard is arranged to move 
transversely or longitudinally, and is always parallel with the 
object operated upon. 


BERLY’s UNIVERSAL ELECTRICAL DIRECTORY AND ADVERTISER. 
—tThe third edition of this Directory, published by W. Dawson and 
Sons, has now been published, and it is well got up, conveniently 
arranged for quick reference to home, American, and continental 
names and manufactures. The Directory is prefaced by a short 
account of the prominent work of the past year, and with formule 
and wire tables. Its completeness as a directory may, however, 
be questioned, when we find amongst the list of British electrical 
pebliensione mention of some absurdly useless, while the most 
valuable of all these periodicals, such as the Electrician, are not 
mentioned. Names we should expect to see are not in it, and 


prominence is given to some for reasons which are not at all: 


obvious. Advertisements are also intruded amongst the text. 

THE TWIN-SCREW TuG-BOAT CLIVE.—The increasing size of the 
vessels frequenting the Hooghly has necessitated a revolution in the 
tug-boats used on the historical river on which Calcutta is situated, 
and the trial trip on the Clyde the other day of the new twin-screw 
tug-boat Clive built expressly for the Hooghly river, marks the 
commencement of a new departure. Externally the Clive has the 
appearance of a smart Government despatch-boat. She has two 
masts, two raking funnels, and as her length is 192ft., with a 
beam of 30ft., and a depth of hold of 14ft., her gross tonnage is 
572 tons, and as she boasts a most symmetrical hull turned out in 
first-class Clyde-built fashion, she presents a very effective ship. 
Her engines. were made by the well-known of Messrs. 
Rankin and Blackmore, of Greenock. They consist of two 
pairs compound surface condensing, with cylinders of 27in. 
and 52in. diameter, and a stroke of 33in. There are two 
large double-ended steel boilers, from which steam is supplied 
at a pressure of 80 lb. 
1450-horse power. On the measured mile, with a mean draught of 


9ft.,. the engines made 82 revolutions, The Clive attained a 


speed of 154 miles per hour. She has accommodation for 600 tons 


of coal, and her consumption, working at full speed, is only one ton. 
per hour. A marked feature in the equipment the Clive is the: 


werful patent steam windlass and oun supplied by Messrs: 
WOnie, engineers, .Greenock.- Her builders are Messrs. -R. 
Duncan and Company, of Port Glasgow, from designs furnished 
them by Mr. James Ash, of London; her owners are Messrs, Jas. 
Wylie and Company, of London an: itta, ee * 


pressure, and capable of indicating: 
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LETTERS TO THE EDITOR. be of to much infercat ant atility that | IRON, COAL, AND GENERAL TRADES 
[Continued from page 222.] engineers who can furnish the details would be performing an act of i Bo a a WOLVERHAMPTO: 


INVESTIGATIONS OF A PARTICULAR CASE OF AN ARCHED RIB. 


Srr,—I have thought the following investigation of a particular 
case of an arched rib might be of interest to your readers :— 
Suppose we have a curved iron bar A B fixed at B, as in the dia- 


A an 


of W: Then resolving W along 
A have W The 
angular momentuin roun p tending 
to bend the bar to the = is W 
sec. @ x y—the centre of the chord 
A B is taken for the origin of x. 
The angular momentum in _ the 
ite direction is inversely as 
the radius or directly proportional 
to the radius of curvature p, and 
to a constant C, depending upon 
nature of material and the unit 
of measurement employed, or to p x C. 
Therefore it follows that W sec. @ x y must equal— 


ad2y\ 
[2 | 
dx? 
using the well-known expression for the radius of curvature. 
pes for dx and dpdy for d*y, then this equation 
es 


3 
or, 
dp 
y W sec. @ (1 + p*)- 
Integrating with respect to y, we have— 


(a+ py! 
' Therefore p = W sec. @ log. y + C and 


{1-(W sce. @ log. y +17 


nae (W sec. @ log. y + C1) dy 
pdyt+ Q=— + (2) 


a 

Therefore, av {} (W sec. @ log. y + Cr} + 
To determine the values of the constants C! and C", 

In equation (1), when » = 2, 2=0,.°. = 0,... p=o. 


Hence we have— 
W sec. @ log. b + C! 


C {1-(W see. log. + Cr} 


W sec. @ log. b + C! = 0, therefore C! = W sec. @ log. b. 
determine C", when y = b,x =0. Hence 


{1-(W see. log.) W see. @log. 2)? } 
The full value of equation (2) therefore is— 


= 0, or 


To 


e=-1 {1-(W sec. @log. y ~ Wsee. @log. 1)? + C} . (3) 
From which we obtain — 
(f(C + C +1) + Olog. 

and— 

This gives an expression for the limiting value of the weight 


which the curved bar can sustain without “ buckling.”* 

It will be observed that we have neglected the weight of the 
bar in our investigation—W representing an external force applied. 
Should we desire to introduce this factor in our computation, we 
have only to deduct the weight from the result obtained above, 


and the remainder will be the ible force for action on the 
of the bar. - CHARLES H. ROMANES. 
m, Feb. 29th. 


THE BREAKAGE OF SCREW SHAFTS. 


Sir,—The letters of your correspondents on propeller shaft- 
ing encourages me to write to say that I think you would be 

- roveryess | an act of great public utility and interest if you would 
collect and publish accounts of fractures of propeller shafts. 

We have read that quite recently two of the largest Atlantic 
liners have been disabled from steaming, and compelled to finish 
their voyages under sail, consequent on mayer | their screw shafts, 
but no details of the nature and position of the fractures, or ex- 
planations of the reasons why it was impossible to repair them at 
sea, have yet been published. We may, however, infer that the 
fractures must have taken place either in the stern tube, or else in 
the crank shaft—both places almost impossible to repair, as a frac- 
ture in the intermediate portion of the shaft could easily be rectified 
hy taking out the broken part, and replacing it with a spare 


When I was crossing the Atlantic, about four years ago, in the 
Cunard s.s. Samaria, we picked up the disabled Danish steamer 
Thingvalla, and towed her, after a week, into Boston. She was 
incapacitated from steaming by the key of the propeller having 
fallen out, leaving the propeller loose on the shaft, cnt hameestieg 
the hull and rudder post alternately as the ship pitched. 
The captain seized the opportunity of the first calm day to 
remove & length of the shaft, thus letting the propeller fall to the 
bottom of the sea. His vessel then travelled much easier, and 
could take care of herself under sail if the sea had become rough 
and the towing hawser had parted. 

Last April I read a paper before the Institution of Mechanical 
Engineers on the “‘ Strength and Stability of Shafting,” advocating, 
as your correspondents do, greater independence of the elasticities 
of the shaft and the hull, and recommending that this should be 
attained by the use of a smaller number of bearings for the inter- 
mediate part of the screw shafting. Whether this is practically 
feasible experience only can show, but recent events have proved 
the importance of considering the elastic yielding of screw shafts. 
In the discussion on the paper Professor Unwin mentioned that the 


plan proposed by your correspondent “‘ Log Chip,” of having inter- ignited 
iate couplings 


on universal joints, was formerly in use in the 
French navy, particularly with wood vessels, where the elastic 
yielding of the hull w be very much greater than in iron or 
steel vessels, 


* See Sir G. B, Airy's Theory of Buckling (Nature, vo}, xxvi, p, 900). 


= public advantage in sending them to you for publication, and 
venture to hope that you will prevail upon them to do so. 
R.A. A. G, GREENHILL. 


FUEL AND WATER. 

Srr,—May I be allowed to draw your readers’ attention to a 
decimal point which, by a most unfortunate —- error, has 
on into the formula quoted in your review for the thickness of 
boiler shells—‘‘ Fuel and Water,” p. 136—and has only now heen 


detected. The true form of this formula, of course, is t= dp 3 

where ¢ and d are thickness of plate and diameter of shell in 

inches, p is the pressure in pounds per square inch, and s the work- 

ing stress in tons per square inch. W. R. Browne. 
9, Victoria-chambers, Westminster, March 17th. 


PROGRESS IN THE SIZE OF TELESCOPES. 


Many years ago, Herschell gave a very great impulse to 
physical astronomy. His amazing manual ‘dexterity, his acti- 
vity, his patience, led to the great works which made of him 
one of the greatest minds that England ever possessed. 
Guinand and Fraunhofer led to the realisation of large objectives 
—— progress they instituted in the manufacture of optical 
glass, while a mechanism of clockwork compelled the glasses and 
telescopes to follow the diurnal movement of the stars. All 


(From our own Correspondent.) 
Uron ’Change in Birmingham this—Thursday—afternoon, and jy 
Wolverhampton yesterday, sheet manufacturers announced that 
they were stopping their mills rather than accept many of the 
orders offered them. This action does not arise from the associa: 
oy ae which was proposed, but is voluntary at individual works, 
f it should continue, as there seems every probability it will, there 
will be less necessity for pursuing the associated scheme. 
Manufacturers are doing their best to keep up prices, and they 
are altogether wise. To follow the market to a profitless level can 
lead to no good result. If there were more firms who could afford 
to lie idle half of the week it would be decidedly to the benefit of 
trade. Prices of galvanising doubles are this week £7 12s, 6d, 
and lattens, £8 12s. 6d. Common export singles are to be had 


at £7. 

Woodford sheets were quoted this afternoon at £9 for 20 B.G,. 
£10 10s. for 21 to 24 B.G.; £12 for 25 and 26 g.; and £12 10s, for 
28 g. Woodford Crown, close annealed sheets, were £10 for 
20 g.; £11 10s. for 21 to 24 g.; £13 for 25 and 26g.; and £13 10s, 
for 28g. Woodford best were £1 additional per ton, and double 
best a further 30s. extra perton. Treble best were quoted £14 10s, 
£16, £17 10s., and £18 according to gauge. Yoodford ch 
were named as £16, £17 10s., £19, and £19 10s. respectively, 
steel close annealed sheets were £13 for 20 g., £14 10s. 
24g., £16 for 25 and 26 g., and £16 10s. for 28 g. 

The galvanisers are—some of them—pressing speeifications for 
i liate e ion upon sheet-makers. A few of them have in 


Mild 
or 21 to 


modern instruments are mounted in this manner. The tendency 
is toward enlargement, so that telescopes have reached such a size 
that some possess mirrors of 1°20 m. in diameter—Paris and Mel- 
bourne—with refractors 0°65 m. aperture—Washington—of 0°75 m. 
and even 1m. in diameter. Is this mania for enlargement justi- 
fied? Arago, when he asked from the Chamber the credit neces- 
sary for the construction of an objective of 0°38 m., believed that, 
by raising the enlargement of the glasses to 6000 times, objects 
upon the moon 20 m. in length or 2m. in width should be seen, the 
causeway of a railroad, fortifications, and monuments. The single 
difficulty in the way of realising this hope lies in the deficient 
luminosity of the images. Yet it is impossible to determine to 
what extent the increase of the optical power of a lens or a tele- 
scope is more than compensated by the increase of special aberra- 
of ike difficulty of manipulation, the instability, the deficiency 
of light. 

To give a more exact conception of the fineness of details that 
are attained in a good instrument, we may recall that Schiaparelli, 
in his observations upon Mars, made at Milan with a lens of Merz, 
of 0°218m. aperture—Mars being distant 14 million leagues during 
the opposition of 1877 could distinguish a round spot 137 kilos. 
wide. From Mars an island such as Sicily, a lake of the size of 
Lake Ladoga or Tshad, could have been seen, a zone of 70 kilos. 
would have been visible, and Jutland, Cuba, or Panama would 
have been seen. The lens of Washington, of 0°65m., would show 
details but one-third the size, that is 44 kilos. to 24 kilos.; upon 
the moon the lowest dimensions would be 315m. in size, upon the 
sun 177 kilos., upon Venus 36 kilos., upon Jupiter 555 kilos, 
Experience proves that the most useful aperture is from 0°38m. to 
040m. The following is a table of instruments of which the 
greatest diameter is 0°Y2m. The number of lenses whose diameter 


is greater than 0°245m. does not exceed 62. 
A ure in 

Observatory. | Builder. 
Lick, in Cal. .. 91°5 | A. Clark and Son. 
Pulkowa .. 76°0 A. Clark and Son. 
Nice .. 76°0 Henry Bros., of Paris. 
Paris .. 73°45 Martin, of Paris. 
Vienna a as 63°5 Grubb, Dublin, 1881. 
Washington .. .. .. 66°0 Clark, 1873. 
McCormick, Chicago .. 66°0 Clark, 1879. 
Newall, Gateshead... 63°5 F. Cook & Son, York, 1868, 
Princeton, New Jersey... 58°5 Clark, 1881, 
Strassburg .. .. .. 48°5 Merz, 1879. 
Milan.. .. 48°5 | Merz, 1881 
Dearborn, Ch: | Clark, 1863, 
Van der Zee, B 46°0 | Fitz. 
Rochester . . rs 40°5 Clark, 1880. 
Lord Lindsay, Aberdeen 39-5 Grubb, 1875, 

—Rerue Scientifique. 


Street IMpROVEMENT.—The widening of Gray’s-inn-road, from 
Holborn Bars to Clerkenwell-road to 60ft. by the Metropolitan 
Board of Works, has been completed. The Holborn Board of 
vga has resolved to plant trees on each side of the thorough- 
‘are. 


LicHTING Mines.—The Manchester Geological which has 
become practically an association of mining engineers, held a meeting 
at Wigan on Friday last, and the whole proceedings were devoted to 
the di ion of questi ffecting the lighting of mines and blasting 
operations ir. the getting of coal, upon which papers were read by 
. H. Hall a Dr. C. Le Neve Foster, both of whom are 
Government inspectors of mines. Mr. Hall dealt chiefly with 
what it was probable the Royal Commission would report as to 
lighting and blasting in mines. The experience of the last four 
years had, he said, established beyond the possibility of contradi 


q as many orders as they can possibly get through in 
the next fortnight. It may, however, that this influx of 
specifications isno more than a spurt. Galvanisers quote about 
£12 5s. for 24 ae delivered in Liverpool. 

Plates are in slow sale, whether tank, girder, or boiler qualities, 
Tank sorts are quoted £7 10s., boiler descriptions £8 10s., and 
superior qualities £9 to £9 10s. The competition from other 
districts keeps severe. Particularly is this so as to girder and 
bridge sorts from the North of England. 

A moderate call is —— for bars, oem strips, and other 
merchant sections. ked bars are £8 2s. Gd. to £7 10s; 
medium quality, £6 15s. to £6 10s.; and common, £6 5s. to £6, 


Hoops are £6 10s. to £7, and gas strip £6 2s. 6d. to £6 5s. 
Additional evidences of the progress of the steel industry here- 
abouts are steadily forthcoming. The old-established and cele- 


brated Lilleshall Iron Company, Shrop , has now completed 
its steelworks, upon the erection of which it has been en- 
gaged for some time past. All the necessary materials for the 
manufacture are now being bought, and it is expected that the 
converters will be blown in very shortly. When a start is actually 
made I shall have more to say about the new plant. I shall also 
by-and-bye give particulars concerning the plants which are being 
laid down in this district for the manufacture of steel upon the 
Clapp and Griffiths’ patent. The best sheet firms are receiving the 
process with most favour, since the product is particularly 
adaptable for soft sheet rolling. The economy of the process is 
most conspicuous. The Staffordshire firms have been induced to 
adopt it in much part b of its in South Wales; and 
the competition of the Welsh sheet firms with those of this dis- 
trict is steadily increasing. 

Messrs. Nettlefold’s, _ and Messrs. Hatton, Sons, 
and Co., Bilston, are two of the leading firms here who are enter- 
ing upon the Clapp and Griffiths’ method. At the latter works 
the new plant is in a very forward state, but a few weeks may pass 
before a start is made. The firm advise me that it is their inten- 
tion to produce only soft metal of the highest quality, which 
will be rolled into sheets, plates, and other forms. 

The notice which the ironmasters have just given for a reconsi- 
deration of the wages question will come before the Arbitration 
Board in two or three weeks’ time. Before the Board meets it is 
hoped that the arbitrator in the North of England will have given 
his decision upon the reduction claimed by the masters there. 
That decision must rily largely regulate the result of the 
proceedings in this part of the kingdom. 

The strike in the Shropshire wire drawing trade is still going on, 
but I hear that the masters are gradually getting in other hands to 
fill up the places of the strikers. 

Pig iron does not show much revival this week. Still some 
vendors of Derbyshire sorts reported good sales, but low prices have 
to be accepted. Sellers of hematites here and there reported good 
contracts in prospect if principals will allow them to meet buyers 
half way in the matter of price. Northampton pigs were quoted 
44s., Derbyshires 45s., and Lincolnshires 478. For the Thorncliffe 
—South Yorkshire—brand 57s. 6d. is demanded, but without sales. 
Hematites are quoted 57s. 6d. to 58s. 6d.; native all-mines are 80s. 
for cold blast, and 60s. for hot blast ; -mines are 47s, 6d. to 
45s., and cinder sorts 40s. to 38s. 6d.; North Staffordshire pottery 
mine is scarce and firm at 17s. 6d. to 18s. delivered. Northampton 
ironstone of good quality was to-day quoted 6s. per ton delivered, 
but new sales are restricted. 

South Wales blast furnace coke is 15s. delivered into this district ; 
Glamorgan foundry coke, 19s. to 20s., and Durham ditto, 19s. to 
21s. Coal is difficult to get off at from 5s. up to 6s. 6d. for forge 
sorts, according to the locality where it is mined. Mill coal is 7s., 
and furnace coal 9s. to 10s. y 

Some wrought iron girder work is pe J inquired for by the Mid- 
land Railway Company, for erection on the northern division of its 
line, but the work is very small. 

r The annual report of the Chillington Iron Company, Wolver- 


tion that any unprotected gauze lamp was unsafe in an explosive 
atmosphere moving at even a moderate velocity. As it was alto- 
gether out of the question that the difficulty would be met by 
slowing the ventilating currents passing through the mines, they 
were compelled to fall back upon an improved lamp which ought to 
meet the following conditions :—That it must be 
in an explosive mixture; that it must be impervious to draught; 
that if glass were used in the construction, it must be so arranged 
that the light would be extinguished before it could impinge on the 
glass when canted sideways, and that it must be strong and simple 
in construction. The lamp which, in his opinion, fulfilled these 
conditions the nearest was the Muesler; but it did not meet the 
last condition, and anyone who could simplify its construction 
would confer a great m upon the mining community. With 
regard to blasting operations, there anes to be a strong 
case for further restriction as to the use of gunpowder, 
and it was not improbable that the Commissioners would, 
whilst admitting that the use of explosives could not be 
dispensed with altogether, ~— that the adoption of the 
long wall system of working would in most seams render the use of 
explosives unnecessary for getting the coal itself; that blastin 
under its most favourable aspect was attended with substantia 
danger, but when the charge blew out, as it not unfrequently did, 
then there was imminent risk of a serious explosion if the mine 
were fiery, and that as far as possible blasting should be altogether 
pst | with, but in no case should it proceed in mines subject 
to fire-damp while a large number of persons were underground. 
Dr. Foster, in his paper, gave a description of an arrangement 
introduced by Herr Wolff into his safety lamps for re-lighting them 
without removing the gauze. Theapparatus for re-lighting closely 
resembles Shadwell’s patent lighter for ordinary gas jets, and the 
lamp is re-lit by means of a flash from a detonating composition 
igni a hammer and spring operated from the outside of the 
lamp, which carries charges for re-lighting seventy-five times if 

ired. The apparatus is, however, applicable only to lamps in 
which mineral volatile oils are used, and in the discussion it was 
questioned whether it might not prove a source of , a8 in the 
event of a lamp becoming injured so as to be e, the miner 
would still have the means of re-lighting it, 


pton, shows the large turn over of £354,213; but there has 
been a loss of £5449. The directors state that prices have ruled 
low in all departments. Finished iron has fallen 20s. per ton, 
while there has been only a slight fall in the price of pig iron and 
other raw materials. The directors propose to exercise the borrow- 
ing powers of the company in order to raise the sums necessary to 
repay the temy y loans included in the £87,117 credited in the 
balance sheet to ‘‘ accounts due by the company.” The loans have 
been borrowed to provide cash capital. 

The Institute of Iron and Steel Works’ Ma: 
Dudley, on Monday, the discussion upon Mr. J. 
on “‘ The Chemistry of Iron Purification.” 

The better cable news from New South Wales is encouraging. 
Increased strength in iron and hardware at Sydney is matter of 
much importance if it is maintained. The Cape demand for tools 
and hardwares does not improve, and manufacturers who had 
anticipated revived buying are disappointed. Some of the South 
American and Indian markets are ordering plantation tools and 
implements freely, but the profits resulting are very fine. For 
such orders competition was never more severe than now. The 
orders for picks, hammers, crowbars, spades, and other mining 
tools for South Africa, Australia, South America, Spain, and else- 
where, are happily rather more profitable. Horseshoes are in fair 
call from Australia and home. The agricultural implement trade 
is in some degree an improvement on March last year. 
accounts the farmers are discharging rather better. 

The Council of the Birmingham Ginaiher of Commerce do not 
favourably regard the state of trade. In their annual report they 
state that they cannot congratulate the Chamber on the present 
position or prospects so far as the immediate future is concerned, 
though with regard to some, at least, of the important staple 
trades of the Midland district, the volume of business has been, 
and is still, important ; but owing to home and foreign competition 
the resulting profits have no doubt been below the average. ‘The 
Council is strongly of opinion that relief to the prevailing 
depression may be greatly aided by an equitable adjustment of the 

way rates of the district, and of considerable concessions in the 
rates generally. This would not only conduce to the material 
prosperity of the commercial community, but would also be of 


ultimate advantage to the railway shareholders. 
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Mr. John Brotherton, of the Imperial Tube Works, Wolver- 
hampton, has been awarded a first-class certificate and gold medal 
atthe Calcutta Exhibition, for iron tubes and fittings for gas, 
, and steam. 
"ne employers in the Wolverhampton pote lock trade having 
mostly refused an advance of 10 per cent. in wages to their opera- 
tives, these have come out on strike, The strike, however, cannot 
last very long. : 

The spike-makers employed at Messrs. W. M. Warden’s works 
at Handsworth have come out on strike against a reduction of 10 

cent. in wages. The men admit that trade is bad, but urge 
that the employers ought to have served a notice upon the Asso- 
ciation, that they might take action upon the subject. The Nut 
and Bolt Makers’ Association support the men, and are allowing 

m strike pay. 

gunmakers, dissatisfied with the charges made 
by the Guardians of the Gun-barrel Proof House, have appointed 
a deputation to wait upon the Guardians to ask for a reduction of 
rates. They claim that the profit during-the past few years has 
been about £34,000. Some of them, indeed, go so far as to advo- 
cate that the gun trade should be placed on an equal footing with 
that of Belgium, to whose members the Belgian Proof House 
returns annually a bonus of 38 per cent. 

The report of the West Bromwich borough engineer shows that 
£53,100 will be needed to carry out the em apes sewerage 
scheme. Of this sum £24,864 will be expended in putting down 
the intercepting sewer from Rydding-lane to Roebuck-lane, and 
£24,500 for the subsidiary and branch sewers, contingencies, &c. 
The subsidiary sewers will drain sixteen small areas. There are 
204 manholes, 115 ventilators, eighty-four flushing chambers, and 
in a few cases special means of flushing. The total daily sewage 
that would nave to be dealt with is estimated at 879,450 gallons. 

Hopes are entertained this week in North Staffordshire of a 
slight revival in trade. The depression shows signs of havi 
reached the lowest point. The orders on foreign and colonia’ 
account are here and there a little better. The heavy section mills 
are the best employed. Some of them are running full time. The 
merchant mills, however, are only making three turns a week. 
Crown bars are quoted at £6 to 7s. 6d., and common sorts at 
£5 15s. upwards per ton. Business in hoops appears to have fallen 
away somewhat. Still prices are on the is of £6 5s. to £6 10s. 

ton. The plate trade is better. Several good orders have come 
in, and the mills are rather more active. Tank and girder sorts 
are quoted at £7 10s. to £7 15s. Quietude characterises the pig 
iron branch. Quotations range from 40s. to 45s. 

At a large and influential meeting of the South Staffordshire and 
East Worcestershire Coal Masters’ Association held at Birming- 
ham, Mr. J. B. Cocherane, the president, in the chair, it was 
resolved to call a joint meeting of the Wages’ Board to consider 
the question of miners’ wages, and it is considered that the state of 
trade does not warrant the present rate of wages. 


NOTES FROM LANCASHIRE. 
From our own Correspondent.) 

Manchester.—The actually new business coming forward in the 
iron market here continues extremely small. So far as local and 
district pig iron makers are concerned they have still a sufficient 
weight of iron to deliver against old contracts to keep them going, 
and they show no disposition to press sales on the present basis of 
prices, whilst buyers are quite indifferent about giving out orders 
except such as they require for immediate wants. Occasional offers 
are put forward in the market for moderatel quantities, but 
in most cases they are at prices so much under those that makers 
are asking that sellers decline to entertain them. Indeed there is 
very little giving way at all in pig iron, and for the small orders 
that buyers have to give out they find it very difficult to place 
them at much below current rates. Finished iron makers, how- 
ever, have not been able to maintain so firm a position, and prices, 
where orders have been taken, have ‘swoon A been gradually reced- 
ing from the nominal list rates. Generally throughout the iron 
trade there is a continued absence of any weight of new work in 
prospect to give any real strength to the market, and buyers, who 
can see nothing to be gained by giving out orders just now, prefer 
to run out their contracts before entering into further engagements. 

There was but a very quiet market at Manchester on Tuesday, 
with only a small inquiry for either pig or manufactured iron. 
Lancashire makers of pig iron report little or nothing doing; they 
have had moderate offers at about 1s. and 1s. 6d. per ton under 
their quoted prices; but these they have declined to entertain; and 
although it is possible they would be pre to give way a little 
for good orders, nominally ye! remain at 44s, 6d. less 24 for 
fe dry qualities delivered equal to Manchester. For 
district brands delivered into this district quotations are on the 
basis of about 43s. 10d. for forge and 44s. 4d. to 44s. 10d. less 24 
for foundry Lincolnshire, and at a little under these figures there 
are offers in the market. The blowing-out of furnaces in the 
North of England has not, so far as this market is concerned, given 
that increased firmness to Middlesbrough iron that was anticipated, 
and there are still sellers open to book orders for good foundry 
brands at about 45s. net cash delivered equal to Manchester. The 
stro’ tone reported in Scotch iron last week has been main- 
tained, and there is less underselling; but the weight of business 
doing here continues very small. 

The hematite trade shows no improvement, The business doing 
continues extremely small, with 56s., less 24, still about the 
average figure for good foundry brands delivered into this district. 

The finished iron trade also continues in a depressed condition, 
and to secure orders local and North Staffordshire makers have 
had to give way upon their nominal list rates of £6 per ton for 
bars delivered into the Manchester district, £5 12s. 6d. being now 
about the average figure, with Middlesbrough bars and plates 
offering freely at £5 12s, 6d. per ton, and in some cases even less 
than this is being taken for good specifications. 

The condition of the engineering trades, as set forth in the last 
reports sent in from the various districts throughout the coun 
connected with the trades union societies specially identified wit: 
the above branch of industry, would, so far as employment is con- 
cerned, appear to be practically statio: . The returns issued by 
the dnalamnted Society of ineers show an average of about 

per cent. of the members in receipt of out-of-work support, 
which is about the same average as shown in the returns for the 
— month. An exception to the general rule is, however, to 
found in the Manchester and Salford district, where the returns 
show a decrease of about 4 rad cent, in the number of out-of-work 
members; the cotton machine making trades appear to have 


slightly improved, and some of the hoy 4 firms have been poting £5 
e an 


on an additional number of hands; t rge engineering works 
tool makers are also kept fairly employed, and locomotive builders 
are still pretty full of work. Taking, owever, the trade generall 
of Lancashire, it cannot be said that the reports show any 
improvement, but in most cases it is returned as fairly steady, and 
with the exception of the fe armen | branches, this is pretty 
much the tenour of the reports from the leading industrial dis- 
tricts throughout the country. The report issued by the Steam 
Makers’ Society states that the number of unemployed is 

= much the same as last month, but the majority of the 

ch oe ge are very despondent in tone as to the condition of 
trade i > mas. from the various marine engine districts 
are all of a dep nature, and threatened reductions of wages 
or the discharge of men seemed to be the general rule, whilst in 
pry ome there was also a tendency to increase the number of 
wor! ours, 

It may be of interest to add that the rts received from the 
Colonial and American districts with the engineering 
trades union societies are all of a very discouraging c ter. 
Trade continues bad, with no of a and all branches 
of ind jially in the United States, are reported to be 
over-stocked with labour. 

The slight improvement in the coal trade reported last week is 


being fairly maintained, and so far there has been a decidedly 
better business done this month than during either of the two pre- 
ceding months of the year. The condition of the coal trade is, 
however, still t good ; and it is exceptional cases 
that pits are able to work more than four 

putting into stock. House fire coals 


a slow sale for iron making and steam p and the demand 
be supplies of slack are 


Quoted prices are without material change, but for 
uantities or for forward delivery low prices are en for 
classes of round coal, and coal from the Yorkshire district is com- 


qualities, 3s, 3d. to 3s. 6d. per ton. 

For shipment there has been more inquiry, and in the coasting 
trade there has been a fair business doing, but the prices taken to 
secure orders continue very low, La: ire steam coal delivered at 
the high level, Liverpool, or the Garston Docks, averaging 7s. 3d. 
to 7s. 6d. per ton. 

There is every prospect of a protracted dispute in the wire-draw- 
ing trade at Warrington, where the employers are enforcing 9 

uction varying from 15 to 25 per cent. On Tuesday a meeting 
of the representatives of the various firms and of the men now on 
strike was held at Manchester, for the purpose of coming to some 
arrangement. The men’s delegates presented a list which the 
masters’ representatives would not accept, and, on the other hand, 
the men declined to discuss the masters’ list, so that a settlement 
is as far off as ever. 


Barrow-in-Furness,—The hematite iron market of this dis- 
trict shows considerable depression, and has not improved since 
last week. The slight improvement which occurred a few months 
ago has entirely died away, and the trade is now in a worse posi- 
tion than it has been for some time past. Consumers — to be 
anything but argag, bcd come forward, and there is little disposition 
to place orders. ers on the whole are anxious to sell, but 
forced sales are only effected at less money. The contracts to hand 
on both home, foreign, American, and continental accounts, are 
considerably restricted. The weight of shipments is inextensive, 
and as the present amount of deliveries does not by any means 
represent the output of metal in this district, stocks are daily 
increasing, and some time must elapse before they are cleared 
out. Prices have fallen rapidly, and quotations now are 1s. 
per ton less all round. Parcels of No. 1 Bessemer qualities are 
offered, but selling slowly, at 47s. per ton net at works, prompt 
pean ty No. 2, at 46s.; and No. e at 45s. per ton. The steel 
trade shows littie change, but still remains in a low and unsatis- 
factory condition. Orders from all quarters are coming but slowly 
to hand. Rails are in limited request at unchanged prices, from 
£4 10s. to £5 being generally accepted, although Jarge concessions 
are made at easier rates. Steel shipbuilders are but indifferently 
employed, and few contracts are being booked. The minor de- 
partments of the steel and iron trades are anything but briskly 
employed. Iron ore is quiet and prices are extremely low, orders 
being accepted at 8s. 6d. per ton net at mines. Stocks of ore now 
held are heavy. Coal and coke quiet, at easier prices. Shipping 
dull, as freights are low. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THE © treaty is a subject which is exciting no little 
attention. It is contended that by the new tariff our interests will 
ractically be placed under Portuguese rule. Sheffield, it is 
lieved, will be affected to the extent of £200,000 per annum lost 
trade. British commerce on the Congo has hitherto been free and 
unfettered by a | tariff, and the proposal in the treaty is to put a 
duty of from to 100 per cent. on our manufactures. This 
proposal is sufficient, some of our manufacturers say, to ruin those 
engaged in the trade, and a oy is expressed that the Govern- 
ment should an to abandon our interests to the mercy of 
what is called “the most protective nation in the world, one 
whose colonial policy has been of the most restrictive character, 
the consequence of which is seen in the stagnation and want of 
rogress in all her colonies.” The proposal to hand over the Congo 
istrict to the Portuguese is regarded as a direct invitation to other 
countries to receive from our Government the remainder of our 
interests in Western Africa. 

Messrs, George Butler and Co., of the Trinity Works, have 
obtained a first-class certificate and silver medal for their exhibit 
at Calcutta; Messrs. Ohristopher Johnson and Co., second-class 
and bronze medal; Messrs, Rawson Brothers, second-class and 
bronze m: 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended, and a brisk business was done in pig iron 
at the advanced rates which have prevailed since the output was 
reduced. No. 3g.m.b., for prompt delivery, cannot now be had 
from either merchants or makers for less than 37s. 3d. per ton; 
some of the latter ask 3d. to 9d. more. The minimum price o 
forge iron is 35s. 9d., but some makers demand and obtain 36s. 
per ton. The pig iron trade is now ina much firmer condition than 
it has long been. 

There is still little inquiry for warrants, the price being 
nominally 37s. per ton. 

The stocks in Messrs. Connal and Co.’s stores, both at Middles- 
brough and Glasgow, have decreased during the past week. At 
Middlesbrough the quantity held on Monday last was 60,777 tons, 
being a reduction of 273 tons for the week; at Glasgow the stock 
amounted to 593,901 tons, being a reduction of 105 tons. 

rts from the Tees have been fully equal to expectation this 
month; large quantities have been sent to foreign ports, notably 
to those of Germany and Holland. The quantity of pig iron shipped 
to Monday night was 42,319 tons. 

The manufactured iron trade continues in a dull and inanimate 
condition. Fresh contracts are still most difficult to obtain. Prices 
remain about the same, and are scarcely likely to be lower now that 
the price of pig iron has advanced. hip P tes are £5 2s. 6d. to 

. per ton; shipbuilding angle iron, £4 15s. to £4 17s. 6d.; and 
common bars, £5 to £5 2s, 6d, all free on trucks at makers’ works, 
cash 10th less 24 per cent. 

The shipsmiths’ strike at Stockton terminated on the 12th inst., 
the men having ey to a reduction of 5 per cent. on piecework 
for steamers. the wages disputes in connection with the ship- 
building trade at Middlesbrough and Stockton have now been 
—s for the time being. 

e Anderston Foundry Company, of Port Clarence, which 
manufactures large quantities of railway chairs, iron sleepers, and 
crossings, is exceedingly busy, and intends to enlarge its works. It 
already employs about 700 hands, and will require 400 more when 
my d extensions are made. 

e Fighting Cocks Wire Works near Darlington are again at 
work. Mr. Dobbing, the plaintiff in the recent successful action 
against the proprietor, has sold his house to the owner of the 
neighbouring house property, whose income was suffering for want 
of his rents, 

The North Brancepeth Coal Company have now given a fort- 
night’s notice to most of the miners and cokem 


en employed at 
Littleburn Colliery, near Durham. They are about to stop forty 


coke ovens owing to the depression in trade. 
A meeting of the Board of Arbitration was held at Darlington on 
Monday last, when the employers’ notice for a reduction of 1s, per 


maining speci- 
being | fications, and that then they will discharge all em, , except the 


ton in puddling and 10 per cent. in other forge and mill wages was 
discussed. It was deckded to refer the matter to an arbitrator, 
who will be asked to fix the rates for another three months. It 
was unanimously resolved to ask Dr. Spence Watson, of Newcastle, 
again to act as referee. 

Messrs. Gray and Gladstone, who restarted the West Hartlepool 
Ironworks about two years since, have been compelled to ceasé 
2, for want of a sufficiency of orders. It is understood 
that they will work next week to finish up certain remaini i 
manager and watchman, and will remain idle for two years, or 
until some considerable change takes place in the state of trade. 
— Foon dg is about 900 tons per week, and consists entirely of 

ip-p! 

e Britannia Ironworks, Middlesbrough, belonging to Messrs. 
Dorman, Long, and Co., have been standing the whole of this week 
for similar reasons. Angle iron is there chiefly made. 

The depressed state of the manufactured iron trade has at last 
compelled the employers to take into serious consideration the 
excessive earnings of plate rollers in charge of heavy mills. These 
workmen are still obtaining in many cases £11 to £12 week, 
and in some cases even more. It is considered that such earnings 
as these, for any fe ars wah ironworkers, are absurd, when the state 
of trade is such that large numbers of their fellows have not the 
opportunity to earn anything whatever, and when employers are 
ceasing operations in all directions, because they can pa pc oe 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been quiet this week, and the quotations of 
warrants have not shown much fluctuation. It was anticipated 
that after the recent advance, which was attributed to speculative 
causes, there would be a considerable drop in prices; but hitherto 
there has been a rally following upon the decline. For shipment 
a fair quantity of pig iron is required. The shipments of the 
week were 12,238 tons, compared with 11,876 in the correspondi 
week of last year. The home demand, on the other hand, is 
reported as slack, but the production is considerably smaller than 
it was twelve months ago, and there is at — no material 
addition to stocks. In fact, the aggregate in Messrs. Connal and 

s in it, com: wit at the correspondi ‘in 
1883, but it is cupested tent four additional furnaces that were put 
out at the Clyde Works by an accident to the blowing machinery 
will be in operation again in a few days. 

Business was done m the warrant market on Friday last at 
42s. 94d. per ton cash. On Monday forenoon the market was flat, 
with transactions from 42s. 74d. to 42s. 44d. cash, there being an 
improvement in the afternoon to 42s. 7d. cash. Business was done 
on Tuesday forenoon at 42s. 64d. to 42s. 73d. cash, and in the 
afternoon at 42s. 8d. to 42s. 7d. cash: . Business was done on 
Wednesday at 42s, 64d. to 42s. 7d., and back to 42s. 6d. cash. 
hoot ai ursday—the tone was quiet at 42s. 54d. to 42s. 5d. 


cash, 

The market values of makers’ iron are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 53s.; No. 3, 51s.; Coltness, 
58s. 6d. and 51s.; Langloan, 54s. 6d. and 51s.; Summerlee, 52s. 6d. 
and 48s. 6d.; Calder, 53s. 6d. and 48s.; Carnbroe, 52s. 6d. and 48s. 6d.; 
Clyde, 48s. and 45s. 6d.; Monkland, 44s. 3d. and 41s. 6d.; Quarter, 
43s. 9d. and 41s.; Govan, at Broomielaw, 44s. 3d. and 41s. 6d.; Shotts, 
at Leith, 53s. 6d. and 52s.; Carron, at Grangemouth, 48s. 6d. (spe- 
cially selected, 54s.) and 47s. 6d.; Kinneil, at Bo'ness, 46s. and 
45s. 6d.; Gle ock, at Ardrossan, 52s. and 46s. 6d.; Elington, 
46s. 3d. and 43s.; Dalmellington, 49s. and 45s. . 

Last Saturday a reduction of wages, the second within the past 
few months, was intimated at the malleable ironworks of Lanark- 
shire. It was to take effect in the course of the present week. 
The reduction follows upon a similar one awarded the North 
of England Board of Arbitration, and amounts to 10 per cent. on 
the wages of millmen, forgemen, and shinglers, and 1s. per ton on 
puddlers. When the last reduction was made the men loudly 
protested against it. They have now an association of their own, 


and they do not wish to have their wages ted any longer by 
what is done in the North + ie employers, on the 
other hand, are acting in with a -established 


custom, the convenience of which is obvious, and the men 
themselves used to approve cordially of the practice, espe- 
cially when the arbitration boards gave them a rise of 
This last reduction will make their pay comparatively low, but 
the trade is at present in a pth oho Le condition. The men 
have been idle several days this week, and are much dissatisfied 
with the position in which they are placed. The vane seme A is, 
however, that they will offer no organised resistance worthy of the 
name, more particularly as several hundred men have lately been 
i owing to want of employment. 3 
In the coal trade business is rather quiet. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a slightly better tone imparted to trade from 
the character of the last American news, but it has had no prac- 
tical result yet. In fact, the opinion is becoming general that we 
cannot become more dep ; the lowest ition has been 
reached ; any change now must be an upward one. Cyfarthfa bar 
rolls keep moderately brisk, and the iron is appreciated. At 
present pig iron is ht from neighbouring works, but very 
shortly it will be made again on the spot. A temporary 
took Vee at some of the mills of the district on Monday, and I am 
afraid that in one or two cases the stoppage was a relief, for orders 

To tin-plate a little more life has been imparted, and prices are 
hardening. ‘ 

I noticed lately that it had been decided upon the ion of 
the South Wales Institute to the Cardiff Gaiversity College to 
appoint a professor of engineering. . This came under the i 
committee this week, when it was arranged that the salary 

colliery manager asked me to sta ill willingly 
give £50a year for three years for a series of. lectures in colliery 
districts on chemistry and other scientific subjects. 

Owners of best coal have or to complain about either as to 
inquiries or ge ea They are well ked. Some slight 
stoppages took place during the early part of the week, caused 
an arrival of steamers; but this was soon overcome, and the 
at docks and at the various lines of rail is as much as ever. What 
it would be if house coal was in free demand it is hard to state. 
That branch of the coal trade is slack and prices low, and: as 
winter is leaving us there is a poor lookout for recovery until next 


season. 

A fine steamer left Cardiff this week, the Lilburn Tower, of the 
Tower Line, with a cargo of steam coal—4500 tons. She was prin- 
cipally coaled the Lewis Merthyr and Dowlais coal, and 
Ell P ll Duffryn Co: is being in 

e Elliot pit of the Powe’ m 
the Rhyi apr Valley and the new Tredegar Colliery opened out. 

In the Merthyr parish a movement, initiated by Mr. 

Liwydcoed, has been made to levy a rate of 74 per cent, upon 


proprietors. ‘ 


Gas making by the various tions in the Birmingham dis- 
trict appears to Tipton, which up to 
‘the last nine months has ‘been losing money, has since a 
£2300; Walsall made.a it of last year; West 

wich of £6276; and Smeth of £3088, — 


well, but the common round coals meet 
peting here at very low figures. At the pit mouth t coa. 
averages 9s, to 9s. 6d. per ton; seconds, 7s, to 7s. 6d.; common 
house coal, 6s. to 6s. 6d.; steam and forge coal, 5s. 6d. to 6s.; 
burgy, 4s. 6d. to 58.; best slack, 4s. to 4s. 3d.; and good ordinary ‘ 
y working at a loss. 
: 
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THE PATENT JOURNAL. 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to pages and 
nading the of the Speciyication. 


Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 


llth March, 1884. 


4666. Borer Fives, G. W. Dyson, Bolton. 

4667. FoLpixe Tapes, A. Barr, Glasgow. 

4668. MacHINERY, H.C. Lobnitz, Renfrew. 

4669. Ricrp the AxtEs and Seats of Bicyc.es, 
J. H. Summers, Birmi 

4670. Feeprsc PovLtry Bailey, Warrington. 

4671. Makino Movuups for Castine Bats, J. Shanks 
and W. Dennison, Barrhead. 

4672. Toy, R. H. C. Cotton, Birmingham. 

4673. CHIMNEY Tor, A. Swan, Greenock. 

4674. Umpretas, E, Cooke, Birmingham. 

4675. Weavine Diapers, J. I , Barnsley. 

4676, PERMANENT DEsIGNs upon RaIsED PILE Fasrics, 
T. Whitham, Leeds. 

4077. PREPARING and Dressinc Leatser, 8. Haley, 


ey. 

4678. Muies, W. Bamford and J. Kelly, 
Middleton. 

4679, ExTractinc Grease from Soap Water, B. Davy, 
Keighle 


4680. Desiccatine Eoas, L. J. Cadwell, Chicago. 

4681. SPINDLE Fiy <7 R. Turpey, Manchester. 

4682. Nutr W. P. Thompson.—{W. L. Moore, 
Rochester, U.S.) 

4683. owe! Macurxes, W. H. Scott, Not- 
tingham, and E. A. Paris, London. 

4684. "REFUSE, &c., L. Poensgen, 
Diisseldorf. 

4585. DRIVING DyNAMO-ELECTRIC Macutines, W. P. 
Thompson.—{J. B. Wayne and J. R. Markle, Detroit.) 

4686. Harvestinc and Brxprxc Grary, W. P. Thomp- 
son.—{€. Young and D. M. Osborne, Auburn, U.S.) 

4687. OpeRatinG the Heatps of Weavixc Looms, G. 

odgson, Bradford. 

4688. Operatic the Hratps of Weavinc Looms, G. 
H. Hodgson, Bradford. 

4689. Lock Nuts, J. Berry, Preston. 

4690. and ‘Canton APPARATUS, F. Hock- 
ing, Liverpool. 

4691. Twist Lace Fasrics, B. Walker, Old Lenton. 

4692. Steam Rock DRILL, H. J. Allison./F. A. 
Halsey, New York.) . 

4693. H. J. Allison.—{D. Dick, New 

ori 

4694. Fasrics, H. H. Lake.—(C. Coupland, UV. 

4695. KNIFE ATTACHMENT for FINGER Rives, W. 
Comings, London. 

4696. ELecrricaL Meter, P. Jolin, Bristol, J. Parsons, 
London, and M. F. Purcell, Dublin. 

4697. VENTILATING BuiLprnos, T. Arnold, London. 

4698. the Waste REsIpurs of Fue, W. H. 
Spence.—(F. W. C. Waldeck, The Hague.) 

4699. PREVENTING Down DRAUGHT in Cumxeys, H. B. 
Dow, London. 

4700. Currinc Woop, &c., C. Pape, Prussia. 

4701. Soap F. Simpson, London. 

Guasses, J. C. Mewburn.—(H. Suckaland, 


) 
4703. Meta Pirate Macurxery, W. Phillips and G. 
Teideman, London. 
4704. Mantrotp Fotprsc Newsparer Rack, J. G. 
Lyle, London. 
4705. INFLAMMABLE Gas, &c., L. A. V. 
_Duchamps, Brussels. 


pe’ 

4709. RooFrc Tires, F, Nibbs, 

4710. CLeaninc STEAM Borers, J. Haddan.—({R. 
Stewart and F. Watts, Illinois.) 

4711. ComBusTIBLE Gas, B. von Steinaecker, Prussia. 


4712. Se.r-actryc Mute Sprsxinc Macninery, W. A.- 


Barlow.—{B. Grignard, 

4713. Rattway Car WHEELS, 8. Pitt.—(J. A. Hagan, 
St. Joseph, U.S. 

4714. Merauic Fasreyincs for Burtons, 8. Pitt.—(G. 

Prentice and F. A. Smith, jun., Providence, U.S.) 

4715. Sarery Cov PLINGs, 8. Pitt.—(J. Prince, Paris. 

4716. Evaporatinc or CoNDENSING APPARATUS, A. 
L. Reddie.—{E. Theisen, Germany. 

4717. Wear Piates for Ties, A. W. L. 
Reddie.—{D. Servis, New York.) 

4718. Forwaces, &c., W. Black and T. Larkin, South 
Shields. 

4719. Ixcupator, J. Mayes, Thetford. 

4720, SHARPENING Saws, &c., 8. P. 
Tucker and H. M. Tower, Brookfield, U.S.) 

4721. DyNamo-ELEcTRIC Macurnes, ¥ R. Lake.-(C. 
Richter, New Jersey, U. 

4722. MecnasicaL Toys, G. Beck and J. J. Perry, 
London. 

723. EXHIBITING ADVERTISEMENTS, G. F. Redfern.— 
(V. Hess, Vienna.) 

4724. Fitinc Scueputes, L. A. Groth.—(A. d’Altemps, 
Florence, Italy.) 

4725. Fiveurne, &c., Sewers, W. R. Lake.—(P. Burke, 
Salt Lake City, U.S.) 

4726. Trrration Apparatus, C. D. Abel.—(B. Greiner, 
Germany. ) 

4727. SuHarts, Axtes, and Bars, A. M. Clark. —{(S. B. 
Jerome and A. 0. Jennings, U.S.) 

4728. Raitway WHEELS, &c., R. Elsdon, Brockley. 

4729. TricycLes, J. Webb, London. 

4730. CHarns, &e., R. Elsdon, Brockley. 
4731. -LOADING SMALL-ARMS, James, Bir- 


4732. Prunine Knire and WALKING Stick, 
R. W. Cowen, Dalston, near Carlisle. 

4733. Canpy Batts, &c., J. H. Wathew, Birmingham. 

4734. BaTTrERY or MACHINE Guns, O. Edwards, London. 

4735. Direction Lapeis, T. Stobie and J. ‘Winfield, 

‘ton. 

4736. Petroteum Motors, F. Wirth.—{J. Sihnlein, 

Schierstein, Germany.) 
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4737. Sroppertnc Borr.es, W., E., and T. W. Hazle- 
hurst and J. Wolstenholme, Oldham. 

4738. Stream Encrves, F. W. Webb, Crewe. 

4739. PREPARING and SPINNING Corrox, &c., W. 
Lack and Hosteay W. Harriman, 

4740. Lace and Hostery W. sen., 
and W. Chester, Sheepshed. 

4741. Buixp Roiwer, F. A. Weston, Caerleon Village. 

4742. J. Sellers, 

743. Jorsers’ GavcEs, A. Chalmers, Glasgow. 

4744. Morrisixa and Bortnc MACHINEs, 
T. and R. Lees, near Manchester. 

4745. SrRarner for TrApot, W. Brandon, Ashted. 

4746. Bett E. Smith, San Francisco, 

4747. Currinc TIN-PLATE Scraps, &c,, W. P. Thompson. 

‘M. L. Poensgen, Germany.) 

4748. Stictnc Orancss, &c., F, Follows, Manchester. 

4749. Corp Hotprasts, F. Chi; 

Srorrixc Botries, H Arch and C. 8. Wozen- 


, Leeds. 
4751. CGaxico Printinc, A. Drew, Burnley. 


4752. Curomatic Duger Enouish Concertinas, J. H. 
Maccann, Plymouth. 

4753. Preventine the Apstraction of Lerrers from 
PILLarn-Boxgs, &c., A. E. W. Howe, Peterborough. 

4754, CLEANING STEAM BOILER TUBES Iysipe, R. and 
W. Robinson, Wolverhampton. 

4755. TRamways, W. and W. R. Lester, Glasgow. 

4756, AvroMaTICALLY Reauiatinc the Drac in SPINDLE 
and FLYER Macurnes, J. Rostron, Bolton. 

4757. Spryninc Corrox, &c., J. Pendlebury and J. 

le, near 

4758. Fastener, J. B. Griffith._(C. Whiteside, 
Auburn, New York.) 

4759. PuorocraPH Horpers, T. Schmidt, Berlin. 

4760, VeLocirepes, J. Jackson, Coventry. 

4761.. Bicarnsonate of Sopa, W. Weldon, Burstow. 

4762. BrcarponaTte of Sopa, W. Weldon.—(A. R. 
Pechiney, Selindres, France.) 

4763, FLusninc Drains, &c., G. Macfarlane, London. 

4764. Hotprasts for Pires, J. R. Johnson, Unstone, 
and W. Urton, Chesterfield. 

4765. Houprasts ll Pires, J. R. Johnson, Unstone, 
and W. Urton, eld. 

4766. IRon WHEELS, Garnier, France. 

4767, Automatic Sarety Caren, &c., E. P. 
Keevil, London. 

4768. METALLIC Roortnes, E. Sherratt, Swansea. 

4769, Srop Thorpe, New Basford. 

4770. Frruie, M. and L. Moore, Nottingham. 

4771. Mrxcrnc Sausace Meat, &c., T. Williams, jun., 
London. 

4772. ORNAMENTING WALKING-STICK &e., J. 
Howell and J. W. Anderson, 

4773. MALTING LENTILS, J. Keene oy T. Welton, 
London. 

4774. Mou.ps forCastrxe Nats, W. Giles, near Bristol. 

4775. Erectric Arc Lamps, W. Fairweather, Glasgow. 

4776. Gas Enoryes, J. Spence, H rate. 

4777.. Gas Moror ENGINE, F. W. ey, Manchester. 

4778. Preservinc Artists’ Moist CoLours, H. 
Brousson.—(G. Wagner, Hanover.) 

4779. Imp_ements, J. Lee, London. 

4780, Connectine Lryks, G. Hughes, Wolverhampton. 

4781. Evecrric Lamps, F. H. Varley, W. Beale, an 
R. H, Padbury, London. 

4782. Seconpary Batrertss, 8. Kalischer, Berlin. 

4783. Friction CLuren, W. w, Yorkshire. 

4784. Woop Fisres, H. J. Haddan. —{(P. Hotlines, U.S.) 

4785. HypRoGEN, R. Lehmann, London, and J. Oettli, 
Switzerland. 

4786. Frre-arms, #c., T. P. Wood, Bristol. 

4787. Brakes, E. Patterson, Liverpool. 

4788. Packine the Sturrinc Boxes of Stop Vatves, J. 
B. Price, Preston. 

4789. GaLvanometers, A. P. Chattock, Charlton. 

4790. ae AXLE-BoxEs, W. M. Smith, Newcastle- 
upon- 

Meters, Sir D. Salomons, Kent. 

4792. Compounp for CoverING Borters, &c., A. South- 
well, Southampton. 

4793, VENTILATING the Stoke Ho iss of Steam VEssELs, 
H. Barrett, Forest Gate. 

4794. MEasuRING CURRENTS of Evecrricity, R. E. B. 
Compton, London, and G. Kapp, Chelmsford. 

4795. Sewine MACHINE Motors, A. Watkins and the 
Self-acting Sewing Machine Company, London. 

4796. Prine P. Layden and W. 
McLean, Jarrow-upon-Tyne. 

4797. Grass LaBe zs, C. Woodhead, Yorkshire. 

4798. Drytna Goops by Hor Arr, A. W. L. Reddie. 
(B, Theisen, Germany.) 
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4799. Frre-EscaPe, J. Imms, Aston. 

4800. Borne Bar, E. Richards, Staffordshire. 

4801. in J. Key, Ashted. 

4802. Papprnc the Borrom of the InsipE of VessELs 
for Containtne Ink, &c., R. H. Berkeley, Aston. 

4803. BrusHes, 8. Stock ton-on- Tees, 

4804. Jacks for Looms, . Rebbla, Leeds. 

4805. Wrxpow Boxes, &e., G. Sutton, Lancaster. 

4806. Looms for Wravine, W. Warrington, Iancashire. 

4807. Reaprnc Macuarne, J. Adams, Dawlish. 

4808. Borter Composition, T. Lowe, Radford. 

4809. without Macurvery, T. Griffiths, 
Pem 

4810. WaTerR-cLosets, W. H. Hindle, Blackburn. 

4811. Curomates, &c., W. J. A. Donald, G 

4812. Buttons to TEXTILE Fasrics, W. R. 
Mowbray, Cape of Good Hope. 

4813. Down-cast VENTILATOR, R. Mun: 

4814. Curuery, J. Hulley and W. 

4815. SHEET Iron TANKs, G. Liverpool. 

Borr.es, W. W. Horner, Wandsworth, 

d E. W. Lancaster, Dulwich. 

JARs, E. Johnson, ight. 

4818. Woven Wire Marrresses, 1 orlton, Man- 
chester, and A. Lawrie, —e's 

4819, EXCAVATING McNee, U.S. 

4820. 0-SPEED GEAR for VELociPEDEs, A. B. w. 
Whatton, London. 

4821. Bicycies, &c., F. Beauchamp, London. 

4822. Banp BRAKES for E, R. Settle, 
Coventry. 

4823, Fixinc Necxties in Posrriox, A. Ash, London. 

4824. Inkinc Pans, C. W. Crutsinger, United States. 

4825. Gas, W. P. Wilson, Westminster. 

4826. Treatinc Leatuer, W. J. Gale, Clifton. 

4827. Boxes for Matcues, H. de Schwabacher, Paris. 

4828, TELEGRAPH Posts, Opp 

4829. Traps for CaTcHING Rats, &c., J. 'H. Brodie.— 
(A. 8. Jackson, Cape Colony.) 

4830. Pants, H. Cooper mt 5 R. Steele, Nottingham. 

4831, ELevators, W. H. Steel, London. 

4832. Hurpwes, G. Nisbet, Greenlaw. 

4833. INSULATED Coxpuctors, &c., A. R. Bennett, 


4834, ‘APER Bacs, F. D. Bumsted, Hednesford. 

4835. Rorary Fountain, F. H. F. Engel.—(G. E. Wolf, 
Hamburg.) 

4836. naer—eee Om upon Waves, W. Gardiner, 


4837. Covp.ine, J. 

4838. Topacco Pipes, &c., H. Bailac, 
Toulouse, France. 

4839. Looms, F. Allen, Bradford-on-Avon. 

4840. Lirepoats, H. Critten, Great Yarmouth. 

4841. Basket and Borter, A. H. Hearington, 

mdon. 

4842. WATER-HEATER, A. H. Hearington, London. 

4843. Heatrnc Water, &c., A. H. Hearington, London. 

4844. Makino Hats, J. Goddard, Ashton-under-Lyne. 

4845. for FIsHInG Rops, F. J. Williams, 


4846, enn J. Booth, New Basford. 

4847. Tricycies, &c., E. Hollands, London. 

4848. Drivinc BELTs, F. Walton, Twickenham. 

4849, Sirp-HooK, L. K. Bell, Chatham. 

4850. PREPARATION of HaLoceN Derivatives of 
TETRA-METHYL-DIAMIDO-BENZO-PHENONE and ANALO- 
cous Ketone Bases, J. H. Johnson.—(H. Caro, 
Lud wigshafen-on-the-Rhine, Germany.) 
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4851. MovaBLe Ascension Pipes for Gas Retorts, J. 
Thomas, Bodmin. 

4852. Steerine Tricycwes, E. Gilyard, Bradford. 

4853. Stoves, J. Parker, ock. 

Printrxc Macuixes, R. Cundall, 

ornto 
4855. 5; Longton, Brinscall. 
4856. ORNAMENTING Bricks, &c., W. R. Cornell, White- 


hall, Grays. 

4857. FIXING Brackets to Mrrrors, 8. Krinks, Bir- 
mingham. 

4858. Steam Encine Gianp and Joint Packina, E. 
Whittles and G. Trickett, Haslingden. 

4859. SELF-acTinc J. Macqueen, 

4860. VALVE for AUTOMATIC STEAM uMPs, A. 


Gozzard, 
4861. Nur or Bott Locxixe Device, J. Glover, jun., 
Liverpool. 


4862. Coup.incs for Ramway Wacons, &c., W. J. 
Thomas, Redfield, and W. G. Doel, Bristol. 

4863, DEALING in RECEIPTS REPRESENTING SEecuRITIES, 
A. Wimpfheimer, Liverpool. 

4864. INseRTING Races, &c., into SreREoTYPE Paces of 
NEwsPAPERS VERY Quickzy, W. Curthoys, Wolver- 
hampton. 

4865. AMALGAMATING FREE Gotp, R. J. Atcherley, 
London. 

4866. Sarery VENTILATING SasH Fastener, A. F. Gar- 
rood, London. 

4867. WASHING CLorneEs, &c., Cooper, Sheffield. 

4868. Packs or Baas, 8. J. V. Day.—{P. S. Swan, 
Calcutta.) 

4869, Pacx or Baa, 8. J. V. Da: AP. 8. Caleutta.) 

4870. Fenpers for Boats, J. P. Wright, Redhill. 

4871 BALANCING SLIDING WINDOW J. Telford 


Taylor, Rishton. 

4873. Boxes for Recervinc Letters, H. J. Crosslé, 
London. 

4874. Actuatep Crocks, E. G. Colton, 
—(Kick Brothers, Amsterdam.) 

4875. StREN Apparatus, C. Ingrey, 

4876. Pressinc Woven and other Faprics, C. Scriven, 
Potternew' 

4877. SuRFacING Woop Pavement, A. C. Bicknell, 
Sandycroft. 

4878, of Execrriciry, J. Mijers, Ams- 


4879. Preparina Cement, J. Watson, Greenhithe-on- 
Thames. 


bac Motor &c., G. W. Weatherhogg, 
mdon. 
4881. Musica, Instrument, J. Wallis.—(A. Gentner, 
Stuttgart, Wiirtemburg.) 
4882. FEED-WATER Heaters, P. Addison, Cumberland. 
4883. Jars, &c., T. C. Blanchflower, jun., and J. C. 
Blanchflower, Great Yarmouth, 
4884. Toys, G. Cole, London. 
4885. Tricycie, H. 
4886. Dossy Macurngs, J. Pool 
4887. GENERATING STEAM, A. Jol ng and 
G. G. Rhodes, Liversedge. 
4888. Cocks or Vaves, J. R.McNeil, London. 
4889. LIBRARY STEps and Ease, G. Ham , London. 
4890. TricycLes, &c., J. Davies, Wednes ury. 
4891. Surets, &c., J. McCheyne, Dundee. 
4892. TurNTABLEs, &c., J. B, Eads, London. 
and LOWERING Surps, &c., J. B. Eads, 
on. 
4894. Cams of Knitrinc Macuines, W. R. Alington, 
London. 
4895. Sportinc Guns, Sir R. Payne-Gallwey, Bedale. 
4896, EvecrricaL Switcues, W. , London, and 
A. B. Pickard, New Beckenham. 
4897. WATERPROOF Fetts, A. Davidson, Wimbledon. 
4898. BELL, &c., G. Watts, ——- 
4899. Wravina, H. Brigg, Br 
4900. VentILatina, 8. Chandler, and J. Chandler, 
London. 
4901. Covp.inas, J. Brockie, Brixto: 
Dryine, &c., Steam, W. R. Lake.—(L. Fouque, 
aria.) 
= ee SHELTER WALL, &c., J. Monro, New 


4904. TurEap Separators, &c., A. M. Clark.—(@. 
Jaquith, Kentucky, U.S.) 

4905. Apparatus, A. Reinhard.—(B. Kecker, 
Germany.) 

4906. Dark Stipe for PHorocraPHic Cameras, A. F. 
Howman, Oxford. 

4907. Yrecpinc Covp.ines, R. H. Heenan and R. H. 
Froude, Manchester. 

4908. Lusricatep Beartnos, R. H. Heenan and R. H. 
Froude, 

4909. Taps, &c., F. G. 

4910. Desk, Hat, &c., Rat, Tottenham, and 
W. Morgan, Stratford. 
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4911. Brps, J. Davison and J. Wilson, Sunderland. 

4912. Hicu-speep Morors, A. B. Brown, Edinburgh. 

4913. Putt Orpentne Can, E. H. Cooke and H. T. Sey- 
mour, Cork. 

4914. Looms for Weavine, J. Wild, Huddersfield. 

4915. Pickers for Looms, H. Tetlow, Manchester. 

4916, Mouse and Rat Traps, J. Baber, Liv 1. 

4917. Rotary Enornes, J. Sant, Newcastle-under- 


yme. 

4918, SPINNiNa, &c., Macutnery, R. Wild, Little- 
borough, and H. . Ledger and W. Gallimore, ‘Leck. 

4919. MARKERS for Sizinc YaRN Macurxes, J. Butter- 
worth and W. Dickinson, Burnley. 

4920. Woo. Comsina, &c., E. G. Hatters- 
ley and 8. Hird, Hawort 

4921. HANDLE ATTACHMENT, &c., for Hanp Baas, W. 
Hemingway, Roehampton. 

4922. Tare Jorntino, B. C. Tyzack North Shields. 

4923, PAPER-CUTTING MACHINES, H. P. Trueman and 

G. New, Birmingham. 

4924. Borers, &c., W. Wright, Airdrie. 

4925. VENTILATING Siro, &c., J. M. Fletcher, Cheadle. 

4926. Bicycie, &c., Wareis, T. Clark, 

. ATTACHING Toss, &e., to Wire Ropes, J. E. 

artridge, West Bromwich. 

ok Boots and SHoes, R. Gilliatt, Knutsford. 

4929. BicHRoMATE of Sopa, C. 8. Gorman, Irvine. 

4930. GrnceR Cakes, M. Chatfield, Horsham, 

4931. BacGace Curcks, Cc. C. Smith, Pennsylvania. 

4932. Bevt Fasteners, H. C. Hart, Connecticut, U.S. 

4933. Lusricators, E. Hodge, Bristo! 

4934. Siipinc Window SASHES, R. London. 

4935. SHootine SaLoons, E. Handslip, South Shields. 

4936. Furnaces for Metats, J. Hodgkins, 
Wednesbury. 

4937. INcANDESCENT Lamps, J. 8. Fairfax, London. 

4938. PeramBuators, J. L. Bramley and J. 8. Con- 


way, London. 
4939. Heets for Boots and Sxors, W. H. Stevens, 
icester. 
4940. Frames for Suspension Lamps, E. A. Rippingille, 
Aston. 
4941. Lamps for Burninc Minerat O1ts, E. A. Rippin- 


gille, Aston. 

4942. Meratzic Lase1s, &c., B. Knight and J. Durant, 
Birmingham. 

4943. Furnaces for Heatinc Iron, T. Milward, 
Kidderminster. 

4944. Latues, E. P. Alexander.(J. Eckhardt, 
Stuttgart, Germany. 

4945. Masu Tons, J. Edinburgh. 

4946, CiGAR Boxes, &e., J. F. Hickie, London. 

4947. PHospHaTic Sats, 8. G. Thomas, London. 

4948. Heatrne Water, C. Cooper, London. 

4949. SrpHons, E. de Pass.—(A. Baloche and A, 
Krahnass, Paris.) 

4950. Eartu Cuosets, J. D. Garrett, Southwold. 

4951. Scourrne Leatuer, J. Hallgarth, Exeter. 

4952, CommuNiIcATING Motion to any Suarr for the 
TRANSMISSION Of PowER, W. Ross, London. 

4953. MuLTIpLex Type, A. Rubinstein, London. 

4954. H, J. Haddan.—(H. Stamm, 

aris. 

4955. Furnace for Repuctna Zinc, G. W. von Naw- 
rocki.{(J._ Quaglio, Frankfort-on-Main, and J. 
Pintach and A. Lentz, Berlin.) 

4956. Sprinc for Corsets, &c., E. Edwards.—(¢. 
Thury and 8. P. de Bassecourt, France.) 

4957. ADMINISTERING ANASTHETICS, L. Roussy, Geneva. 

4958. Link Motion, A. D. Bryce-Douglas, Seafield. 

4959. YueLpine Coupe for Rotatine Suarts, R. H. 
Heenan and R. H. Froude, Manchester. 

4960. for Roratina Suarts, R. H. 
Heenan and R. H. Froude, Manchester. 

Propvucine VioLet, &e., Matters, C. 

D. Abel.—(Farbwerke ‘cormals Meister, Lucius, and 
Briining, Germany.) 
4962, Licat-Houses, J. R. Wigham, 


onkstown., 
4963. Braces, F, J. Wollen, Walthamstow, and G. C. 
Reddick, London. 


p> 


4964. Toastine and Broriina, G, W. Horne, 
4965. Bencu P. W: » Birming. 


4967. GaLvanic Batrerigs, J. W. Dollar, London, 

4968. Music MAcHINEs, von Nawrocki, ki.—(H, 
Lorentz, Prussia.) 

4969. ReauLatine the Suprty of Gas in Rartway 
Trarns by Evecrricrry, W. E. ion, Derby, 

4970, EXTINGUISHING CARRIAGE Lamps, W. 
M. Trousdale, H. 

4971, SMOKE-PREVENTING for Bakers’ Ovens, 
F, , London. ‘ 

4972, SreaM TRAMWAY Locomotives, D, Mcl, Reid, 
Tynemou' 

4978. Sawina 8. Skinner, Eastbourne, 

4974, ACTUATING MECHANICAL AUTOMATON Toy Work- 
MEN, &c., G. Cole, London. 

Woot, &c., W. Fearnley and I. Davy, 


4976. Drawina, &c., w Grass, E. 8. Chatterton, 
London, —January 
17th March, 1884, 
4977, Linen Horse and Susrenpixe Apparatus, G, F. 
Stidolph, Woodbridge. 
4978, Sprinc HinceEs for Doors, P, O’Connor, Wavertree, 
4979. Meraiic Packine Piston, R. Young, Leith. 
4980. Direct Action Corkscrew, H. Perry, Brighton. 
4981. ConnecTinc LEATHER PickING ARMs to Picking 
Sricks, T. Pickersgill, Huddersfield. 
4982, Raisinc and LowERING CLOTHES-HORsEs, J, 
Leach, Accrington. 
4983. MOTIVE-POWER Enaines, W. Cooke, Nottingham, 
and 8, Meekin, New Lenton 
4984. ‘Merats, T. Keen and wW. Beasley, 
Smethwick. 
4985, Sream Inpicators, G. M. Borns, 
ndon 
4986, InpicaTING Apparatus, A, Horne, 
4987, Exastic Pencr, OVER-GRAINER, W. F. Pigott, 
Bywale, Ireland. 
4988. STEAM Borters, W. Wright, Airdrie. 
4989. CHANGING J. Sturrock, 
Dundee, 
4990. Frower-pors, &c., C. M. Hunter, Birmingham, 
and C, J. Mountford, Small Heath. 
TABLE &e., C. Sheffield. 
992. Looms, T. Richmond, . Haworth, and D. 
Whitehead. Burnley. 
4993. PERPETUAL Macurnes, J. W. Taylor, P. 
Gledhill, and J Huddersfield. 
4994, Looms, E Beach, near Leeds. 
4995. Drawine@ Pins, &e., F. Brampton, Birm Birmingham. 
4996. Lockina VELociPEDEs, B. Birmingham. 
= VENTILATING BuILprNos, T. Clayton, Ashton-on- 
ersey 
4998, Gavuaes, W. Whittam, Salford. 
4999. Givine ALARM in States of the Human 
Bopy, W. Fearnley, London. 
5000, Venicies, W. J. Brewer, London. 
5001. Stocks and Dres, J. C. Bauer, Brockley. 
5002. Givinc Woopen ArticLes the of 
Mera, C. W. Rees, London, 
5003. FLoorciots, J. Mewburn.—{(V. Paris.) 
5004. SPLITTING OsiERs, C, J. Bremer , London, 
REVERSING Gear, J. Whitehead Pollock, 
fast. 
5006. DREDGERS, W. Fleming & P. Paisley. 
5007. Gas Enornes, W. and J. H. Hill, York. 
5008. Stone Breakers, W. H. Baxter, Leeds. 
5009, WasHinc Macuines, J. Roffey, 
5010. Crip or Hovper for Tickers, &c., W. Potter 
jun., London. 
5011. INSULATING PLATES for Gatvanic Batreries, &c., 
ammond, London. 
6012. Accumutators, &c., D. Hammond, 


5013, Preserve Trys, J. J. Burton and H. Harsant, 
London. 

6014, Venetian Buinps, A. Boult.—(J. Querre, France.) 

5015. Markinc Lawn Tennis Courts, Boult.— 
(D. D, Williamson, New Brunswick, U.S. 

5016. MeraLiic Trunks, &c., R. Foster, Birmingham. 

5017. ComPpressInG VEGETABLE SUBSTANCES, G. W. C. 
Catford, London. 

5018, Lirr-Bvoys, &c., J. R. Hodgson, London. 

5019, Trimming Mecuanism for Macuines, 
W. R. Lake.—(7. C. Robinson, U.S. 

5020, F. Jenkin, 

5021. CoLovrine Matrers, F. W! Brlenmeyer, 
Frankfort-on-the-Main.) 

5022. Scissors, A. Reutershan, Germany. 

5023. Pees for SrRinceD INsTRUMENTs, Wallis.—(C. 
Engert and J. Glass, Germany. ¥) 

5024. MECHANICALLY PLAYING 1ANOFORTES, &c., F. H. 

enham, London. 

5025, SMELTING IRON Ore, 8. R. Smyth, London. 

5026. ELecrric Arc Lamps, C. D. Abel.—(7. Basilevaky, 
St. Petersburg.) 

5027. CLasps for Neckties, H. W. Aberlin, London. 

5028. Patrern CHART, W. K. Hillyard, Newcastle- 
upon-Tyne, and G. Newnes, London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tar ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


‘730. Furnaces ror Burnino Gasgous Fvet, &c., J. 
and R. Walker, London.—9th February, 
6d. 


The ee combustion chamber is made of fire-clay, and is 
provided with a number of gas jets. Injectors send a 
y of liquid fuel impregnated with 

ror steam into the combustion chamber, where it 
impinges on a fire-clay block and is broken up and 
ignite 
2544. Manvracture or Gas, &c., & Pitt, Sutton.— 
22nd May, 1883.—(A communication from EB. J. 


chamber containing lime 

2546. Hammocks, AND IN THEIR COMBINATION WITH 
A TRICYCLE AND A a C. E. Hiester, Harrisburg, 
U.S.—22nd May, 1888. 6d. 

The hammock is formed so that it can be suspended 
from the wheels of tricycles, which can thus con: 
verted into a sleeping compartment. 

. Errervescinc Drink, A. Baumgarten, London, 
sth July, 1883.—(Provisional protection not allowed. ) 


Milk : is tion, and the residue 
treated chemically serve it, and then mixed 
with strongly yt pe carbonated or effervescing 

water. 


3379. EarTHENWARE OR PoRcELAIN TiLEs, G. Maw 
Broseley, Salop.—ith July, 1888.—(Provisional pro* 
tection not allowed.) 2d. 

A pattern is impressed upon the surface of the tiles 
while in a plastic condition by moulds, dies, or en- 
graved plates, and they are then burned. 

8626. Marive Draos, W. Clark, London.—lith Jul 
1883.—(A communication Jrom A. J. Clarke, B 
U.8.) 

The object is 4 facilitate the heaving-to of. vessels, 

and it consists in a marine drag constructed with 4 

shank provided with a phan Movin collar and a runner, 

to which ribs and Seen, whose outer ends ate 
loosely connected together, are hinged in 
combination with aes to each 
other and to the ribs, whereby the drag be opened 
by the resistance of the water. 
1, MANUFACTURE OF STEEL, W. Naylor, Penistone, 
Yorks.—18th 1883, 
relates e manufacture of a soft weldable 


| 
| R. Philpott, Liverpool. 
Pp 4872. Looms, J. W. Whittaker, Blackburn, and T. 
4707. Bieacutne, J. B. Thompson, London. 
4708, Coxe Ovens, A. M. Chambers, Thorncliffe, and 
percentage of hydrogen by the action of hot lime, and 
it consists in bringing naphtha vapour and steam into 
contact with a highly heated body of lime, in cooling 
the product, and then causing the regulated constant 
stream, under uniform pressure, to flow through a 
| 
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steel, and it consists in running inolten cast iron into 
a Bessemer or other converter or other suitable vessel 
having an acid or basic lining, where such impurities 
are removed as are possible or desirable by blowing or 
other convenient manner. To tho molten metal is 
then added oxide of manganese, with a suitable pro- 
portion of spiegeleisen or ferro-manganese, 

3687. APPARATUS FoR SPINNING AND DovusLina 
Corron, &c., EB. Dyson, near Bolton.—2lst July, 

1883.—(Not proceeded with.) 2d. 

This relates to tle spinning and doubling 
frames, wherein the eng 3 of yarn is performed by 
flyers on the spindles or their equivalents, such as 
rings and travellers in ring frames. A loose tube pro- 
‘ects to the top of the spindle. The flyer is of special 
construction, and is connected improved means to 
the top of the spindle to facilitate ‘ doffing,” and 
giving greater stability to the flyer. 

3616. MaGazINE oR Repearwno Frre-arms, H. 
Lake, London.—23rd July, 1883.—(A communication 
from the Spencer Arms Company, Incorporated, New 
York. 

This relates to machine guns in which the motion 
to actuate the re-loading apparatus is derived from a 
forked slide ae in a line parallel with the 
axial line of the barrel, which slide is operated by one 
hand, while the other hand grasps the stock and holds 
it against the shoulder of the person using the gun. 
One feature consists in em: ines a breech lock fitted 
to turn upon a vertical axis in a plane across the to) 
of the receiver, and in line with the barrel; an 
another feature consists in effecting the movements 
of the block in both directions by positive means, 

4, ExTRaction oF SuLpHuR ComMPouNDS FROM 
ALKALI Waste, J. Simpson, Liverpool.—24th July, 
1883.—(Void.) 2d, 

This consists in subjecting alkali waste and a solu- 
tion containing hyposulphite of lime or sulphurous 
acid to the direct action of steam pressure in a cl: 
vessel, whereby the sulphur compounds in the waste 
are to a large extent converted into a soluble form, 
dissolving an hyposulphite or sulphurous acid solution. 
The solution is drawn off downward through the 
residue of the waste. 

. Mernop or ApvertisinG, A. M. Clark, London, 
—24th July, 1883.—(A communication from C. F. 
Herbeiot, Puris.—{Provisional protection not allowed.) 


2d, 

This consists in distributing vouchers gratis, which 
have a certain value entitling the holder to a certain 
di it on goods purchased 
34636. Watcnes, W. R. Lake, London.—24th July, 

1883.—(A communication from F. Fitt, Switzerland.) 
—(Not proceeded with.) 2d. 

This relates to an escapement, which can be readily 
removed and replaced, the object being to facilitate 
the examination and repairing of the watch. 

3641. Macuives ror or Tex- 
TILE Faprics, J. H. Johnson, London,—24th July, 
1883.—{A communication from E. A. Ruizand, 
France.—{Not proceeded with.) 2d. 

This relates to a machine in which a series of rotary 
burnishers are ted on indep t axes arranged 
in a suitable supporting frame so as to rotate in planes 

mdicular the direction in which the fabric 
caused to travel. 

3645. Hansom Cans, LZ. Engel, London.—25th July, 
1883.—{Not proceeded with.) 2d. 

The slidin ndow is replaced by a movable curtain 
or blind with top and sides. 

3651. Recerrac.es ror THE CONVEYANCE VARIOUS 
SUBSTANCES AND F. Marsden. Shefield.— 
25th July, 1883.—(Not proceeded with.) 2d. 

The rece} ie is made in two parts, the edges of 
which can fit tightly together; and a bolt passing 
through the two parts secures them together. 

3653. or oTHER CreEAM, &c., W. 
Horner, Cuddington, Chester.—25th July, 1883.— 
(Not proceeded with.) 2d. 

consists in heating cream in vessels by steam 
so as to obtain a perfectly uniform heat. 

8656. Avromatic Fiusninc Apparatus, W. B. G. 
Bennett, Southampton.—25th July, 1883.-4{Not pro- 
ceeded with.) 2d. 

A tank is connected to the sewer or drain by a pipe, 
and at about the desired level of water in the tank is 
an elongated open float, pivotted at its sides to sup- 

in such position that its normal position when 

e tank is empty tends to the vertical. The heavier 
end of the float acts as a counterpoise to a ball valve, 
8660. Motors ror Tram-cars, &c., J. 7. Dann, 

Brizton.—26th July, 1883.—4A communication Jrom 
C. Brown, Switzerland.)~ (Not proceeded with.) 2d. 

Upon one driving axle two driving wheels run 
loose, being compelled by differential gearing to 
revolve along with such axle, thus adapting themselves 
to any curve. Upon the frame supporting the axle is 

mounted a mechanical motor. 

8661. Street orn oTrHER Gratinos, Jordan, Cardiff. 
—26th July, 1883.—( Not proceeded with.) 2d. 

The gully box is covered by a grating which is 
secured by a bolt which can be actuated by inserting a 
key in an opening in the grating. 

3666. Suips on oTHER VessELs, W. P. Thompson, 
London,—26th July, 1883.—(A communication from 
H. Le Roux, Paris.) 6d. 

The vessel is characterised by a belt of air spaces 
with water-tight compartments existing on the out- 
side on its upper ae, and by the arrangement of a 
flat bottom extending the whole length of the vessel at 
its middle, and depressed or at a different level so as 
to form a kind of channel filled by relatively calm 
water, giving the effect of water ballast. 

. TOOL FOR USE IN THE MANUFACTURE OF Boots 
AND Suoes, A. J. Boult, London.—26th July, 1883. 
—(A communication from S. Fejes, Hungary.) (Not 


wrod with.) 2d, 

relates to a tool for enabling the su uous 

= of the sole to be removed without danger of 

njuring the upper. 

3669. ProreLiinc AND STEERING Snips, G. W. von 
Nawrocki, Berlin.—26th July, 1883.—(A communica- 
tion from A, F. Barth, Germany.)—-(Not proceeded 
with.) 4d, 

A cylindrical shell has two pipes branching in oppo- 
site directions and fitted water-tight on h side of 
the hull of the ship. Within the shell is a six-bladed 
screw —— composed of three two-bladed screws 
with the blades at an angle of 60 deg. The shaft is 
rotated, so that the screw draws water into the pi 
and forces it through the shell to the back of the 
Dlades. The rear part of each tube is provided with a 
flap valve, 

3672. MILLINERY AND OTHER TRIMMINGS, W. Askham, 
Nottingham.—27th July, 1883.—(Not proceeded with.) 


2d, 

This relates to a machine provided with fluted 
rollers by means of which reversely fluted or pleated 
trimmings are produced. 

3675. Mats or Froor Covertnas, R. Martinez, New 
York,—27th July, 1883. 2d. 

This relates to slatted mats in which rods or slats of 
wood are jointed together so as to roll up, and it con- 
sists in encircling the rods at the junctions by means 

rubber to form an elastic bearing on the floor. 

Other improvements are described. 

8676. Arraratus ror ENABLING PERSONS TO REMAIN 
witHout DANGER IN Rooms or Spaces FILLEep 
with SMOKE, Dust, &c., L. A. Groth, London.—2ith 
July, 1883.—(A communication from B. Loeb, jun., 


in. 
A smoke cap is placed over the head and fastened to 
the body, elastic ds ensuring a close fit. To 
be 4 is fitted an apparatus provided with suitable 
ves to enable the wearer to breathe properly, the 
entering air being filtered through suitable materials. 
. SMELTING AND ReFmnrna Furnaces, N. Frére, 
Belgium,—27th 4d. 
This consists chiefly in adding to the furnace proper 


a purifying or refining tank, which receives the 
molten metal from the furnace for the purpose of 
separating the metal from its slags, the far being 
9 by a part of the hot gases from the main 
urnace. 


3680. RerriceRATING APPARATUS FOR PRESERVING 
. Chapman, Manchester,—2ith July, 
1883.—(Not proceeded with.) 2d. 
This consists in placin, -tight ice receptacles in 
vessels used to convey milk. 
3681. Siipina CHANDELIERS AND GASELIERS AND 
a Lamps, &c., J. Nadal, London.—27th July, 


1 
The object is to dispense with the weights usually 
<a to su vertically sliding gas pendants, 
and it consists in substituting therefor spring barrels, 
to which one end of a metal ribbon is secured, the 
other end thereof being secured to the bottom of the 
fixed or supporting gas tube. 


3682. Arparatus ror EMpryING THE CONTENTS OF 
CENTRIFUGAL Macuines, &c., G. H. Bolton, Widnes. 
—27th July, 1883.—{Not proceeded with.) 2d. 

Upon the stationary framework of the centrifugal or 
other pecpge sd base is fixed an adjustable spout, 
which has a chisel or gauge-shaped end, and can be 
made to dip down into the centrifugal cage with its 
edge facing the way the machine is rotating, whereby 
the machine can be emptied without stopping it. 
3683. Lire Rarrs, A. H. Williams, London.—27th 

July, 1883. 6d. 

The raft is composed of two or more flat air-tight 
chambers and arranged to form a seat 
when folded, a folding contrivance or compartment 
being arranged between any or all of the flat chambers. 


3685. Fasrenrnas ror Securine Foupinc Book-case 
AND OTHER Doors, &c., W. A. Bonella, London.— 
7th July, 1883. 6d. 

This relates to means for ensuring the fastening of 
one of the doors by the action of closing the other, and 
it consists in causing the second door to come in con- 
tact with an arm pivotted to the casing and forcing it 
into a recess in the door which is first closed. 


3686. Macuinery ror CuTTiING oR BREAKING UP 
Sucar Cane into Lenorus, J. Thornton, Cleck- 
heaton.—28th July, 1883.—( Not proceeded with.) 2d. 

A rotary knife is arranged on a spindle, parallel to 
which is acylinder with apertures at intervals, into 
which the canes are placed, the cylinder and knife 
running in opposite directions. An emery wheel or 
stone bears on the knife so as to keep it sharp and clean. 
3687. Cuairs, F. C. Glaser, Berlin.—28th July, 1883, 

—(A communication from F. W. A. Erdmann and 
H. Ruperti, Germany.) 8d. 

This relates to chairs with adjustable seats, backs, 
and footboards or leg-rests, and it consists in con- 
structing the seat so that it can slide backwards or 
forwards on the framing. The back is hinge-jointed 
to the seat, and is supported by the arm rests which 
are jointed to the framing, so that by adjusting the 
seat the angle of the back is also altered. To the front 
edge of the seat is hinged a footboard or leg-rest, 
which is adjustable to form any angle with the scat. 


3688. Apparatus ror Guipinc CHAINS oR RoPEs TO 
WINCH AND OTHER Barres, K. J. Rudd, Croydon. 
—28th July, 1883. 6d. 

The object is to guide chains or ropes to barrels so 
that there is no tendency to irregularity in its con- 
volutions thereon, and it consists in leading the rope 
or chain through an eye or over a guide pulley, and 
then over a second guide pulley arranged to travel in 
a parabolic curve of which the first eye is the focus, 
the axis of the barrel being parallel to the directrix. 
83689. AND Rovina Macuinery, 7’. E. Sinith, 

Keighley.—28th July, 1883, 6d, 

This relates to ring spinning and roving ma- 
chinery, the object being the better manipulation 
of short-stapled fibrous substances in such a manner 
that the production of the yarn or roving is greatly 
increased, contains less “‘ twist,” and therefore softer 
than when operated upon in the ordinary manner; 
and it consists in mounting on the rings travellers of 
less weight than ordinarily used, and in conjunction 
with such travellers using a rod on which is secured a 
number of brushes for the purpose of retarding the 
travellers, which would otherwise overrun the bobbins 
and cause the fibre to ‘‘snarl” when the machine is 
8 


3602. System or Execrricat Distrisvution, St. G. 
L. Fox, London.—28th July, 1883. 6d. 

High tension currents are generated at any suitable 
spot where power may be cheaply obtained. Th 
currents are employed to drive motors having coupled 
on their shafts generators, by which currents of the 

uisite tension are produced at the places where the 
light or power is required. 

86904. Macuinery For PREPARING AND SPINNING 
YARNS OF ALL Frsres, &c., W. Lancaster, Accring- 
ton.—28th July, 1883. 6d. 

This relates, First, to a holder for improved 


discs and shanks, which are supported with their 
discs uppermost, and the ends of the shanks just 
entered into holes in a piece of sheet iron, 


8701. Apparatus For INCREASING THE VENTILATION 
CHIMNEYS AND Mines, &c., J. Davies, Llanfyltin. 
28th July, 1883.—(Not proceeded with.) 2d. 

In the chimney or shaft a series of revolving fans 
are mounted, such fans consisting of three longi- 
tudinal vanes placed parallel with the axis, the 
breadth of the vane being less than half the depth of 
the chimney from front to back, and the length such 
as will almost fill the area of the chimney. 


3'702. Dynamo-eLecrric MacHINes OR ELEcTRIC 
Generators, S. Z. de Ferranti and A, Thompson, 
London.—28th July, 1883, 18, 4d. 

It is proposed to obtain better insulation by enamel- 
ling the cores of electro-magnets. When the con- 
ductors are zig-zag metallic bars interposing rods of 
insulating material are used, the several conducti 
strips lying side by side, being insulated by studs 
material carried in depressions in the sides of the 
strips. In place of forming the zig-zag armature con- 
ductor of patent 3419, of 1882, of one single bar, it is 
now formed of several strips overlying one another, 
and insulated from each other, so as to avoid Foucault 
currents. A generator is described so constructed 
that each of the strips shall be made to start and finish 
at different points of the armature’s circumference. 
The invention further relates toa belt tightener, to 
means of collecting the current from centact rings on 
the axle, and to the construction of a continuous 
current generator. 


3'706. Steam Sreerine Arparatus, J. Downton and 
E. Wimshurst, London. —28th July, 1883. 6d. 

The objects are to simplify the construction of steam 
steering gear, to render it direct-acting, to bring it 
under the eee control of the steersman, and to 
provide a c ioning when the rudder is acted on by 
a heavy seat. The apparatus being situate near the 
stern of the vessel, a horizontal double-acting trunk 
engine is provided, and the trunk connected with the 
tiller by a link rod. The cylinder being fitted with an 
ordinary slide valve will admit steam to either side of 
the piston, and open the exhaust passage to either side 
thereof, the valve being operated by a hand lever. An 
exhaust valve in the exhaust passage is controlled by 
a second lever. The steam on one side the piston 
forms a cushion. 


3'707. Manuracture or PLatTes oR MouLps ror Use 
IN OBTAINING IMPRESSIONS OR FAC-SIMILES REPRE- 
SENTING Lace, MEDALLIONS, &c., R. Lanham, 
London.—28th July, 1883. 4d. 

Heavy lace is immersed in a solution of alum and 
water, and when dry is sized on the back and laid on 
a piece of conducting paper, and used as a matrix to 
obtain a stereotype in the usual manner. For fine 
lace an impression of the lace is taken in wax, and 
from it the stereotype is produced. 


3708. ManuractuRE AND PuriFicaTION oF ILLv- 
MINATING AND OTHER GASEs, &c., 4. G. Henderson 
and J. A. Kelman, London.—30th July, 1883. 10d. 

This relates, First, to a washer scrubber for the 
purification of gas from ammonia, tarry matters, and 
other well-known pom grees oh Secondly, to the con- 
densation and partial purification of the 
ratory to its passage to the scrubber ; and, Thirdly, to 
the recovery from the liquid deposited in the hydraulic 
main of certain illuminating properties taken from the 
gas while ing through it, and restoring the same 
to the gas before passing to the condensers; and also 
to the partial purification of the gas so treated. 


3'709. MaNvracTURE OR PRODUCTION OF BACKGROUNDS 
FOR PHOTOGRAPHIC AND OTHER PIicTURES, F. A. 
a)’ London.—30th July, 1883.—(Not proceeded 
with.) 2d 

This consists in the use of a metal in a pulverised 
state, which is caused to adhere to the material on 
which the paper iis produced by means of adhesive 
material so as to form the background. 


3710. Apparatus For CuTtixc DouBLE-woveN VEL- 
VETS AND OTHER SIMILAR Fasrics, H. Springmann, 
Berlin.—30th July, 1883.—(A communication from 
E. Cohnitz, Germany.)—{ Not proceeded with.) 2d. 

Acircular knife is fixed by a central screw to a 
reciprocating carrier or slide, and the projecting “ 

— an the plane in which the double fabric is 


$3711. Macnines ror BREAKING oR REDUCING GRAIN, 
H. Springmann, Berlin.—30th July, 1883.—(A com- 
munication from A. C. Nagel, R. H. Kaemp, and A. 
Linnenbriigge, Hambury.) 6d. 

This relates to machines in which grain is reduced 
between discs having annular reducing surfaces, and 
it consists, First, in constructing the operating sur- 
faces of the discs so that the grain is split lengthwise, 
for which p e the surfaces at their inner parts 
ae tow: the centre of the discs, which are 
provided with throwing ledges, between which and the 
reducing surfaces there is a considerable space; 
Secondly, in arranging fan blades to draw air 
the discs to ventilate same; Thirdly, in the means for 


carrying imp 

flyers, travellers, or drag wires, such holders consist- 
ing of one or more plates, and ted to- 
gc her in a novel manner to any angle lifting bar; 

econdly, to the use of a spaced, or slotted, or grooved 
plate as a guide for the 2 oe between the elivery 
rollers and the spindles; rdly, in the use of a thin 
plate, presenting its edge to the yarn, to assist in pro- 
pelling the twist ascending from and given by the 
motion of the spindles and drag wires to the delivery 
rollers; ge to a novel mode of putting into 
action and relieving a brake for the purpose of 
suddenly arresting the motion of coutinuous spinning 
machines when the strap is removed from the fast to 
the loose pulley. 

3696. AsceERTAINING AND RecorpInG SPEED OF 
Vessets, F. H. F. Engel, Hamburg.—28th July, 
1883.—(4 communication from 0. Pezoldt, Hamburg.) 
6d 


This consists mainly of a small float-board wheel 
connected to a frame that can be lowered in guides of 
a vertical channel in the vessel, such channel being 
open at the bottom. The wheel, when lowered so as 
to project from the channel, is caused to revolve, and 
the motion is transmitted by gearing to a vertical 
shaft, the top end of which is in connection with a 
counter and dial, 


3697. Pantocrapns, C. Pieper, Germany.—28th July, 
1883. 6d. 


This relates to extension frames of apparatus for 
ducing or i ‘ing the size of printing by means 
of a sheet of india-rubber, which is attached to the 
extension frame by cramps, such frame consisting of 
a number of bars connected ——- so as to form a 
kind of lazy tongs. A press is described for enabling 
the rubber sheet to receive the impression, or to 
transfer it to stone. 
3698. Sration INpicaTors, S. Ballin, Hamburg.—28th 
July, 1888. 8d. 

This relates to gearing connected to the vehicle to 
which the apparatus is applied for the purpose of 
actuating a band in such a manner as to indicate the 
station the vehicle has next to pass. 

3699. APPLIANCE AND PROCESS FOR THE TREATMENT 
or Waste Propucts, &c., W. J. Brewer and A, 
Binns, London,—28th July, 1883.—(Not proceeded 


with. 5 
The object is to extract grease or oil from waste 
ducts, and it consists in treating such products Bs 
steaming vat having a perforated floor, under which is 
a coil of steam piping. After being steamed the waste 
products are subjected to pressure, and the 
extracted is treated to uce soap, or to render it 
available as a lubricant. The residue is utilised to 
form “briquettes” to be used as fuel, to form artificial 
leather, and for other purposes. 

8'700. on CorE Supports FoR MouLDs For 
Castina, 7. Sai Greenock.—28th July, 1883.— 
(Not proceeded with.) 2d. 

The chaplets consist of studs with flat heads or 


fastening detachable —~ bearing the reducing sur- 

faces to the discs; and Fourthly, in means for regu- 

lating the dist; bet the reducing surfaces, an 

the degree of pressure which they exert on the grain, 

$712. Wick Houpers ror RatLway CARRIAGE AND 
OTHER Lamps, W. P. Thompson, London.—30th 
July, 1883.{A communication from J. Scrayston, 
India.) 4d. 

This consists in geen the wick holder with a 
series of points which prevent the wick slipping or 
shaking down, one side of the holder being hinged to 
enable the wick to be taken off such’pins when necessary. 
3'715. Fastener For Gioves, Boots, &c., H. Pataky, 

Berlin.—30th July, 1883.—(A communication from 
C. Distel, Germany.)—( Not proceeded with.) 2d. 

The fastener consists of a tube which et 
through the button-hole, and has a slot on one side in 
which moves a pin ending in a knob inside the tube. 
3'716. Roor Coverine, H. Pataky, Berlin —30th July, 

1883.—(A communication from C. Wildhagen, Ger- 


many.}—-{Not proceeded with.) 2d. 
This relates to a material for covering roofs, and 
consisting of four parts vegetable filaments, two parts 
finely sifted pit coal, and one part coal tar, sufficient 
water being added to form a stiff mortar. 


3717. Rerryine Pararrine, C. Crellin, Leytonstone.— 
80th July, 1883.—(Not proceeded with.) 2d. 

The paraffine is melted in a vessel and kept at a 
temperature of about 170 deg. Fah., 17 1b. of sulphuric 
acid is added and the whole agitated. After settling, 
the impurities are drawn off at the bottom, and the 
operation repeated. The temperature is allowed to 
fall to 160 deg. Fah, and 17 Ib. sulphuric acid and 34 Ib. 
water added, the impurities being again drawn off. 
The melted paraffine is then treated with Fuller's 
earth and the temperature raised to 180 deg. Fah., the 
impurities being removed, and the operation repeated, 
raising the temperature to about 220deg. Fah. 


3'718. AsPHALTE Apparatus, B. D. Healey, Brighouse. 
—30th July, 1883.—(Not proceeded with.) 2d. 

This relates to improvements on patents No. 2733, 
A.D. 1876, No. 42097, A.D. 1881, and No. 3783, A.p. 1882, 
and consists in various alterations in the construction 
of pans used for melting pitch and producing hot 
bituminous compounds of tar and pitch. 

3'720. Treatment or Soap Liquors or Sups, &c., 
AFTER USE IN THE WASHING OF Raw SILK PREPARA- 
TORY TO ITS MANUFACTURE OR DYEING AND IN THE 
RECOVERY OF USEFUL PRODUCTS THEREFROM, A, 
Crossley, near Bradjord.—30th July, 1883.—(Not 
proceeded with.) 2d. 

This consists in recovering fatty acids and nitro- 
genous hydrocarbons from soap liquors or suds from 
the washing of raw silks, by trea them first with 
an acid ane separating the fatty acids by filtration or 
skimming, and then evapora‘ the liquor with or 
without the addition of an alkalt for the recovery of 
the ni hydrocar! 


3'719. Screw Hooxs, Screw Pecos, Screw Rives, AND 
Piate Rinos, S. W. and J. A. Richards, Birming- 
ham.—30th July, 1883. 2 

A screw hook is Tecmo’ by making a thread on one 
end of a length of iron wire and covering the other 
end with a brass tube. A washer is placed at the 
junction of the tube and the iron base, and secured by 
pe aa which cause it to enter depressions in 

he hook, 


3721. InpicaTINc AND Receipts oF Moxey, 
H. Lyon, London.—20th July, 1883.—(Not proceeded 
with.) 2d. 

This relates to improvements on ape No. 3134; 

4.D. 1880, and consists in the means for actuating the 

mechanism. 


3722. Srop Morioys ror Looms, 4. W L. Reddie, 
London.—0th July, 1883.—(A communication from 
Messrs. Pruvot Bouy et Compagnie, Paris.) 6d. 

This relates to a novel arrangement of stop motion 
for looms, whereby on the shuttle failing to enter the 
shuttle box the motion of the batten will be ually 
arrested without shock, the brake will be applied to the 
fly-wheel, and the driving belt shifted toa lvose pulley. 


3'723. Doors or Gas Retorts, J. Bartle, London.— 
30th July, 1883. 4d. 


sliding rising action be given to it while med 
fall- 


3'724. APPARATUS FOR TRANSMITTING AND RECEIVING 
TELEPHONIC MEssaGEs, &c., G. F. Redfern, London. 
—30th July, 1883.—(A communication from CU. 
Mildé fils et Cie and C, T. A. d’Argy, Paris, and C. 
F. Lund, Copenhagen.)\—(Not proceeded with.) 2d. 

Relates to a microph tra itter, a receiver, and 
a call bell. 

3725. Treatment or Biruminous SHALES LARGELY 
IMPREGNATED wiTH SuLpHuR, &c., C. M. Irvine, 
Blackwood, N.B., and R. Slater, Blackheath.—30th 
July, 1883, 4d. 

Shales containing large quantities of sulphur are 
distilled at a low t, and the watery and oily dis- 
tillates condensed. The are conducted from the 
retorts, and treated either to produce sulphuric acid 
or to eliminate the sulphur. 


3726. Orcans, T. C. Lewis, London.—s0th July, 1883. 


Organs operating upon the “‘ pneumatic” principle 
are actuated by electricity by combining with them 
au “ pneumatics” acted upon electro- 
magnets. 

3729. Macuines For DRILLING OR PERFORATING 
A. Shedlock, New York.—8lst July, 


1883. 

The drill is ada to be 0} ted by one man, for 
whom a seat is provided, and who actuates two crank 
handles, fitted toa shaft mounted in the top of the 
frame, and which actuates by bevel wheels a vertical 
shaft. shaft causes a cam to rotate and raise a 
tool holder. A spring is located between the bottom 
of the cam and the tool holder, to force the tool on to 
the rock when the holder is released. Projections are 
formed outside the holder, and bear against ribs on 
the cylindrical body to cause the tool to revolve. 


‘31. Locks on Dams, W. P. Thompson, Liverpool.— 
B3let July, 1883.—(A communication from J. Du Bois, 
Pennsylvania.) 6d. 

This relates to improvements in the flexible dams, 
composed of hinged leaves, controlled by the admissi 
of water thereunder, described in patent No. 4453, 
A.D. 1881; and it consists in means for compelling 
such dams to rise and fall uniformly throughout its 
length, and also to allow the joints to have a limited 
sliding movement. 

3732. Apparatus FoR CARBONISING Woop AND 
Susstances, W. P. Thompson, Liverpool.— 
July, 1883.—(A communication J. A. 
Mathieu, Detroit, U.S.) 6d. 

A main retort has at the bottom a neck descen 
into a large iron tank, and around it.smaller incli 
retorts, with covers at top, are arranged, and beneath 
them are busti chambers, communicating 
flues extending along the inner sides of the retorts. 
Pipes lead gas to the combustion chamber, and other 
pipes lead gas into the main retort, and are coiled in 
the flues under the small retorts. The small retorts 
are c! with wood, and the tank below the main 
retort is filled with pyroligneous acid. The fires are 
lighted in: the busti chambers, and the gases 
evolved pass down through the carbonising material, 
and through a di arbonisation in the main 
retort proceeds from the top downwards. 
3'735. Execrro-pynamic Macuines, H. J. Allison, 

London.—31st July, 1883.—(A communication from 
x. N. King, Dayton, Ohio, U.S.)—( Not proceeded with.) 


Relates to the construction of a self-ventilating 
armature, to the construction of the commutator, to 
a duplex series of brushes, arranged so as to lessen 
the resistance due to the reversals of the coils, and to 
a serial circuit connection of the commutator and a 
series of bearing thereon. 

3'736. Hats, Caps, OR OTHER COVERINGS FOR THE 
Heap, W. R. Lake, London.—81st July, 1883.—(A 
communication from A. C. Couch, Boston, U.S.) 6d. 

relates to the use of sheets of mica in head 
coverings. 

3738. Barsep Fencine, W. C. Johnson and E. 
July, 1883.—( Not proceeded 
witi 

Holes are made in strips of iron, and the spikes of 
nails inserted therein, and secured rosanion 
3739. Pencit-cases oR HOLDERS, ALSO APPLICABLE 

FoR Pens, Crayons, &c., F. Haffner, London.—3lat 
July, 1883.—(4 communication from BE. Makla, 
Germany.)—(Not proceeded with.) 2d. 
The pen or pencil is propelled from the holder when 
ae mag is applied to one end, and a knob enters a 

ole in the case to hold the pen in position, and acts 
on the knob when it is released from the hole, so as to 
force the pen back into the holder. 


3'740. APPARATUS CONNECTED WITH WATER-CLOSETS, 
T. W. Helliwell, Brighouse.—31st July, 1883. 6d. 

This relates, First, in apparatus for preventing 
returning from the fall pipe into the closet basin, and 
consists of two hinged straps, one placed at the orifice 
of the outlet pipe, which empties into a box at the top 
of the main discharge pipe, the outlet of such box 
being fitted with a second hinged trap. A ventilator 
is arranged between the two traps. Secondly, in 
making the outlet or fall pipe in two parts lengthwise, 
the joints of which are packed and secured by bolts, 
so that the front half can easily be removed. 

3741. Srays or Corsets, W. H. Symington, Market 
Harborough,—31st July, 1883. 4d. 

The object is to strengthen the seams, and also to 
provide means of ventilation and to ornament the 
stays ; and it consists in arranging eyelets down the 
seams. 


3'742. ‘REGENERATIVE GAS-LIGHTING APPARATUS, A. 
& Bower, St. Neots, and T. Thorp, Whitejield.—31st 
1 is attached a. ring 

'o a central gas supp! pe attac a 
burner. The burner is wd B Pa or other suitable 
material, Around the supply pipe above the burner is 
a merator, consisting of vertical tubes, through 
which the products of combustion pass. To this re- 
generator a short tube is attached above the burner, 
and in tube is a perforated plate. A perforated 


annular curved plate deflects the flame inwards, and 
between the deflector and the lower plate of the re- 
generator are a number 


of projections contained in ‘a 


The _ is to fita door of a - retort. so that a 
ing action be given to it to release it from contact with 3 
the face of the barrel, whereby the door is dislodged . 
from the tar in an easy manner when being released 
for opening and ensures a close fit without the usual 
luting. The end of the tightening screw is conical 
and enters a recess in the door, and when turned & 
a raises the latter, which is hung loosely upon its hinges. S 
Se 
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chamber forming a dary ti A tube 
below the burner is perforated to admit air. 
3743S. Looms ror Weavixc, W. Houghton and E. 
and H. Bradbury, Leeds.—31st 
July, 1883 
This relates ‘to Jacks for operating the healds. On 
the front a rail ed a bracket having a projecting 
On the front top rail is fixed a similar 
bracket; th the two brackets carryi ee a grooved shaft on 
which the radial jacks are moun At one end of the 
shaft is a slotted lever for imparting partial radial or to- 
and-fromotion a connecting rod driven from 
the crank in each jack is fitted an 
L-shaped needle - a thereon, the 
cranked end of the levers acted upon by a Peg, 
lag, or other card ter een and the point of 
needle being forced into the greove in the shaft and 
forming a key for the jack, causing the latter to par- 
peg fy rotate with On the projecting arm of the 
rail bracket isa holding and stop plate. 


FURNACES FOR CARBONISING WOOLLEN 
W. Brierley, Halifar.—8\st July, 1883.—(A commu- 

ti from B. Rosskam, Germany.) 6d. 
The furnace comprises a series of steam-heating 
pes heating the the material to 


er with a for running 
the sieve in and out. The fire two hearths 
heat plates carrying vessels th hydrochloric 
$746. Towacco Prrss, CicaR AND CIGARETTE Hi 
H. de M. Wellborne, London.—31st July, 
proceeded with.) 2d. 
A tube is in the mouthpiece, and one 


end an enlargement in which cotton wool is placed 
to absorb the ein from the tobacco. 


eres. RELEASING HaRNESSED CATTLE FROM VEHICLES, 
. Corbould, London.—Slst July, 1888.—(Not pro- 
with.) 2d. 


springs, and cords, to enable the drivers of vehicles to 
release cattle from vehicles. 

3'750. Sprixcs To Assist THE “DoLLyNc” oR 
“ Possinc” or CLoTues, &c., J. Sample, Newcastle- 
Tyne.—3lst July, 1ss3 —{Not proceeded with.) 


The d or poss stick is suspended by a cord to an 
lly o pm when forced down into 
the tube the spring will be compressed and tend to 
raise the stick for the next down stroke. 


$751. Pencits, Pencit-cases, Pen-Hotpers, &c., J. 

Hickisson and W. Lee, London.—3lst July, 1883.— 
led with.) 2d. 

tes to the combination with a 

holder, or like article, of a or 

nipper, and a tape or ptacle for postage 

stamps. 

$3752. Apparatus ror ENGRAVING oR CUTTING GLass, 
&c., J. Johnson, London.—31st July, 1883.—(A 
communiention from R. Josia, Florence.) Not pro- 


‘orce against 
een oe, the parts not to be acted upon being 
covered wi! ve covering. 

3753. eens AND APPARATUS FOR CLEANING THE 
Istertorn oF STEAM BOILERS AND OTHER TUBULAR 
Srrvcrures, J. Jefferies, Gravesend, and C. Thom- 
London.—3l1st July, 1883.—( Not proceeded with.) 


Tools with teeth are employed to clean the surfaces 
of the tube-plates between the tubes, and spring tools 
are used to clean between the tubes. 

3'754. Apparatus ror VENTILATING, HEATING, 
DORISING, OR OTHERWISE TREATING THE ATMO- 
SPHERE OF Rooms, Houses, aND C. M. 
with’) July, 1883.—{Not proceeded 
with. 

A cylindrical vessel is provided with a screen and 
a chainber to receive lamp, and entering 
the — and provided with a mouth-piece at its 

end terminating at or near the upper part of 


3757. Mowixc axp Reaprxc Macuixes, Pratt, 
Uxbridge.—3ist July, 1883. 2d. 

This in forming on driving 
wheels of! mowing or rea) casting 
them in chills, while the cast in 
—_ the object — to prevent the wheels slipping 

travelling over the 


3761. Sram 


forming a pad to recei of 

ive 

one thickness of felt and stitched around Regs al 

ay G. M. Herotizky, Hamburg.— 
lst August, 1883. 

The “function” of the current is regulated by a 
vibrating pendulum which automatically receives an 
impulse every minute. 

3764. — CLEANERS AND Snow Removers, B. 
-ynolds, icago. ot 
te bined road 

a com! swoeper and wagon, 
suitably actuated so as to automatically load the dirt 
or snow swept up by the sweeper into the wagon. 

Topham, Manchester.—lst August, 1 

Two buttons are secured at each aye: Ay 

to receive loops or tabs formed at the ite ends of 

an adjustable band, which passes round the back of 
the trousers. 


Arrixinc, &c., STamps, 
ugust, 1 
The stamps or tickets are passed in strips through 
rollers, which advance them a given distance each 
time a plunger is caused to descend. The lower roller 
dips in water or gum, and the top 
to yaa the ticket. The r in descen cuts 
off each ticket, and its er movement affixes it to 
the article to which it is to be applied. 


S770. R. Allen, Wolverhampton.—lst August, 


iron, and a jiece of wood is tenoned into the 
top of one and the bottom of the other upright. 
Two shorter pieces are tenoned one to the 
middle of each upright, and extend one above and the 
other below the main 


with nuts outside each aman t. 

3771. ror MAkiInc ENVELOPES AND SIMILAR 
Recepracies, &., J. C. Mewburn, 
August, 1883.—(A communication 


Howard, U.8&.)-Not vith) 
A blank is a geome suction Ene 
from the tap of the and delivered to an 
it, which the folders for 
the end flaps, which consist of fo! blades over 
which the are folded by narrow belts. Gum or 
ied by a roll. The bottom flap 
folded by a tumbler mounted on axial pivots. 


Grifith, Manchester.—lst 


$3'7'72. MAcHINERY For CUTTING W. W. Hulse, 
Manchester.—1st August, 1883. 

In drilling and boring machines the boring spindle 

is carried on a slide movable vertically in 


f ching shearing, and 
tes to machines for pun and an 
also for planing metals. ; 
3'7'76. ARRANGEMENTS AND MECHANISM FOR GRINDING, 
GLAZING, AND PoLisHING ARTICLES OF METAL, 2. 
Wallwork, Manchester.—2nd August, 1883. 10d. 
The principal feature consists in entering the article 
to be operated upon between a rotary grinding, glaz- 
ing, or polishing surface, and an india-rubber roller 
which presses the article against 
and prevents it —s except at 8) 
to the india-rubber 
3'7'77. Propvuctnc GoLtpen SuLPHURET oF ANTIMONY 
OR PENTASULPHIDE OF ANTIMONY, A. G. Brooks, 
London. — (A communication from T. Sanders, 
Haverhill, U.S.) 4d. 
This in t of 


anti- 
mony dissolving native s of antimony and 
free sulphur of 
caustic alkali, and ~ ak. adding the same 
together and heating the mixture with acid. 

3'7'78. Gores ror &e., F. U. 

e le cycles w 

by the hand can be revolved, so as to actuate 

hammer of a bell or gong. 

3779. APPARATUS FOR THE REGULATION OF THE MOVE- 
MENT OF THE CARBONS OR ELECTRODFS IN ELECTRIC 
Lamps, EB. G. Brewer, London.—2nd August, 1883.— 
(A communication La Société Anonyme des 
Ateliers de Construction Mecaniques et d’ Appareils 
Blectriques, Paris.) 10d. 

The descent of the upper carbon imparts a rotary 
motion to a vertical central screw. This screw is pro- 
vided with two nuts, one ot which regulates the move- 
ment of the ao te aye the other, under the — 
ence of a moe © rated by e 

imparts either ‘bac or forward “ai pein to the 
screw. Various aes of applying this principle 
are described and illustrated. 

3781. Razors Razor T. Clarke, 
—2nd August, 1883, 

handle is made hollow, De: forms a sheath or 
case, into which the blade can slide when not in use. 

3785. Serrixc anp Distrisution oF Type, &c., W. 
R. Lake, London.—2nd August, 1883.—(A communi- 
cation from B. P. y Albizu, Madrid.) 8d. 

A speaking tube is fitted into an aperture in a wheel, 
which is caused to rotate intermittently, and bring 
the tube successively in front of a series of tubes 
tors, whereby each 


Ie} 


open the di u weights serve to 
t the balance a the first period o} of action, and 
to close the disc _ A pivotted vessel is pro- 


vided for weighing liquids. 

8800. PREPARING AND Parntina PHOTOGRAPHS, 
Prints, oR DRAWINGS TO RESEMBLE OIL 
on Canvas, 4. M, F. Caspar, London.—8rd August, 

r on pho or 
is rubbed thin on the back side, and then coated with 
after which coarse canvas is pressed on it, and 
the picture which will then be apparent on the canvas, 
al aga in transparent albumen colours mixed with 
wal 

3801. ManvuractureE or TwisTED YARNS OR THREADS, 
&e., C. D, Abel, London.—8rd August, 1883. 4 
communication from P. Olombel, jun., France.)—(Not 
proceeded with.) 2d. 

This consists in doubling on the card spinning 
machine two rovings or slivers, which - then formed 
into one doubled and twisted yarn by a spinning 
machine, such as the mule jenny. 

83802. Macuines ror Weavine, P. Burns and 
R. McCrum, Milford, Ireland.—8rd August, 1883. 


6d. 

This relates especially to dobbie weariness having 
shifting needle plates, and it consists in shifting the 
plates at sy r time by using rising and falling 
needle in pivotted to the frame 
of the dobbie, so as to allow of their being rocked 
sufficiently to present the needles as required to the 
first, second, or other row of holes in the cards passing 
over the cylinders of the dobbie. A counting 
mechanism is described serving to stop the loom when 
any desired length of cloth has been woven. 

3808. PacxiNc-casEs ror Borries, &c., W. R. Lake, 
London.—3rd August, 1883.—(A communication from 
J. H. Livermore and C. L. H. de Hundermark, 


magnets and pole pieces bridging the cores of 
same, of a sha armature ~ 
bearings formed or set in the cores of the magnets, ag 


and for the purpose set forth. 
293,185. Hor Air or Gas Enatne, Hiram 8. Mazin, 
nim. n an air or engine, the com ti 
of a and = or fire chamber, 
of communication from said 
flame or fre chamber to opposite ends of the cylinder, 
valves located at opposite ends of the cylinder, those 
at one end operating, in aeeres with the piston, 
as @ compressor, an "those at the other end fee admit: 
ting an exhausting air to and from the working ond 
of the cylinder, passages and a valve arranged to 
t said sof independently 


their 
ie case 


bars 

and others sliding, and which 

permit the bottles in 
to te bel in position. 

83806. APPARATUS FOR PRINTING FROM ENGRAVED 
Piates, J. H. Johnson, London.—3rd August, 1883. 
—{A communication H. F. Marcilly and Utz- 
schneider and Co., Paris.) 6d. 

in the employment of an automatic 
and scraping vel pose apparatus in machines 

ting from 

3807. Raitway PAassENGER CARRIAGES, CARS, OR 
Savoons, 7. Cla; Kei .—3rd A 1883. 

A communication from W. H. Holmes, Chicago.) 


6d. 

This relates to constructing railway carriages with 
interior side communication com oe end to end; also 
with washing accommodation and all modern con- 
veniences, besides means for exti) fires, and 
for uing lives in case of fire. 


portion the dictation of a single n 
extending over a fixed The 
lepressing 


the type by d the keys of a composing 
apparatus. 


3787. Prarrinc MACHINES SUITABLE FOR MAKING 
Wicks, &c. L. J. Pirie, and H. 
Findlay, London.—2nd ng the evita 6d. 

This consists in actuatin switches of nas 


or by a crank or 


3780. Avromatic BRAKES FoR TRAMWAY om &e., 
B. B. Price, Antrim.—2nd August, 1883. 

consists in the use of a eben on 

and of a —— clutch, to which the brake 
connected, governor and clutch — arranged so 

that the are held free of the 
wheels while the le travels at the proper speed— 

= be ey applied when an excessive speed 


vernor 
jocks are 


on. Drrect-actinc Pumpixc Encrves, W. Clark, 
London.—2nd August, 1883.—(A communication 
from E.G. Shortt, Carthage, New York.) 8d. 
This relates to pumps in which the pump piston and 
piston are conn together, and work in 
unison in a case, one end of which forms the 
and the other end the steam engine, and it cons ed or 3 
as y ind dent chambers pro = 
lunger in the cylinder, a valve 
tward from one of the chambers, and a valve 
opening outward from one chamber and inward to the 
other chamber, whereby the pump is made on one 
stroke to expel water from one chamber and fill the 
other from the main supply ; and on the other stroke 
is made to transfer the water from one end chamber 
to the other. 
3'792. Ecc Decaprrator, wits Rotatinc Biape, A. 
C. Henderson, London.—8rd August, 1883.—{A com- 
munication from L. Olivier Paris.}—{ Not proceeded 


the disc a cutting blade is 

mounted, #4 be rotated by a handle. 

3'793. Manvracrure oF DEVONSHIRE OR OTHER 
&c., W. Horner, Cuddington.—8rd August, 


6d. 
This consists in heating cream or milk in vessels by 


volatile —— such as turpentine or paraffine oil, 

the per can be removed, leaving the des 
volatile liquid causes the medium of 

pigment, to completely evaporate off the surface of 
e. 


we. G. Skelton, London.—3rd August, 


This relates to the construction of metallic lifeboats 

with air chambers. 

3'796. EmsromerInc FRAMES, ALSO APPLICABLE TO 
CurRTAIN Apparatus, &c., W. A. 
Brabner, August, 1883.—{ Not pro- 
ceeded with.) 2d. 

This relates to a frame to hold fabrics for embroider- 
consists in the ends of — 


and securing 
therein by means of a bar provided with a cuten of 
needle points. 

3797. Screw Nuts AND ARRANGEMENTS FoR LocKING 
OR FASTENING THE SAME, J. Heap, Ashton-under- 
Lyne.—3rd August, 1883. 

One end of the nut is made conical and slits are cut 


of the nut, so that when the latter is 


the 
screwed home it is compressed and binds tightly on 
the screw. 


3798. wits VERTICAL RUNNERS FOR GRINDING 
~ Ted &c., T. T. Crook, Bolton.—8rd August, 1883, 
This consists in dri ers by 
wheels secured to the bosses of the edge runners. 
3799. Weicuixc APPARATUS FoR GRANULOUS, PUL- 


3808. ‘Macutnes ror WINDING YARN OR THREAD, W. 
Clark, London.—3rd August, 1883.—(A communica- 
tion from La Société Ryo freres, France.) 6d. 

This —- to A machine for uniting two or more 
arranged that should one yarn or 

break, winding of the yarns or 

from the bobbins of the — an is immediately 

arrested, and it consists in 


threads to 
keep a lever in which, falls 
and prevents the spool from revolving. 

3809. Macurves ror Rivertixc UMBRELLA FRAMES, 
&c., W. Clark, 1883.—(A com- 
munication from D. M. Redmond, Philadelphia.) 6d. 
‘is tion of a plunger, feed 

rolls, knives, and operated bya a lever 

for itting the rivets or pins 

or en ako ng the rivets or 
used in Eabtog umbrella frames. 

$811. 8. Leadbeater, near Leeds. 
—4th Aw 5 

One side of the chal chair is _ to receive the rail, 
and the other is bevelled to receive a — key 
formed to fit against the other side of the rail. The 
inner end of the key is ed with a web to slide 

ey in the bevelled side of the chair, and a 

horizontal w or cotter is forced into a hole formed 
partly in the and partly in the key. 


SELECTED AMERIOAN PATENTS. | air 
From the United States’ Patent Office Official Gazette. 


202,'779. Reciprocatina HyDRO-TRANSMITTER, Wm. 
Baxter, Jersey City, N.J.—Filed March 20th, I 1883. 
Claim.—() combination of the direct-actin; 
steam pump A, with tan 

F, and reci; p consisting of cylinders 

a’and d, the motor cylinder a being supplied nr 

an pump 

chest by a pipe G, and the motor a discharging its 


spent wuts tate the als F by pipe H, as and for the 
purpose set forth. 2 e The combination, with the dis- 
charge pipes H an from the motor and drainage 
cylinders a and d, the connecting cock ¢ and stop- 
cock i, arranged and operated as and for the purpose 
set forth. 

2092,'719. ExecrricaL GENERATOR OR Motor, Edward 

Newark, N.J.—Filed 8let, 1883. 


parallel with the axis of rotation of the core, sub- 
stantially as set forth. (2) Ina 
chine or motor, an armature core in the form of a 
disc, havin, peripheral recesses or grooves, in com- 

bination with coils wound in a 
parallel to of votalion, an ect (3) The 
mo-electric machine or motor, 


combination, in 
with field magnate substantially as described, of a 


of the fire or flame ch tic means for 
— said valve to peed bee or a portion of the 
entirely from said flame or fire c ber in its 


route from the pumping to the working end of the 
cylinder, substantially as described. (2) In an air or 
ne having a fire chamber in communication 
© opposite ends of its cylinder by means of 
suitable passages and valves, a suitable shunt pas- 


peel to connect the opposite ends of the 
gheée independently of the fire chamber, a valve 
aoment to control the flow of air through said shunt 
es, an air space or chamber connected — the 
ing end of the a flexible diaphragm, form 
one of the walls of said space or chamber, and doviens 
connecting said diaphragm with the valve controlling 
the shunt passages, and arranged to move said valve in 
proportion to the pressure on the diaphragm, sub- 
stantially as oe for the Bayt med set forth. (3) The 
which consists in shunt 
a from and | the fire 
chamber, a portion or the whole of the air or gas 
forced into the engine, as ont fen the set 
forth. (4) The method herein described of increasiug 
the efficienc ing an air or gas engine, the same con- 
sisting in ing a small portion of ‘cool air to the 
gases + the fire on their way to the cylinder, 
essentially as set f 
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weight in such a ition that it may fall freely to | flat or disc-shaped armature mounted between the 
said magnets in bearings formed or set in the cores of 
the same, as set forth. WW) In a dynamo-electric ma. 
chine or motor, the combination, with parallel field. 
standard fixed at any desired part of a base plate. ae SRR 
Stays carrying the cutting bar are fixed on the base bee715 
plate and can be adjusted vertically with the borin; - 
2A 
— 
a 
: 
—\ Jay) 
The apparatus consists of arms or pallets revolving 
in a case supplied with sand or emery, which is pro- Semen H Si 
F. J. Austin, London.—lst August, 1883. 6d. 
Running up from the bottom and near the centre of 
a tank is an outflow pipe, over which, extending to 
near the bottom of the tank, is another pipe, closed at 
top. The water supply is regulated by a ball tap. 
Over the tank is a second tank, containing disinfect- 
ing fluid. and_ fitted with a ball valve, operated auto- 
lh the discharge of water 
WA.) 
A metal ring has at the bottom a spiral spring, and 
at top a rotating disc, with a central aperture to a 
292.779 | 
&c., J. Miller, Glasgow.—3rd August, 1883. 4d. === 
The design on paper is transferred to the article, and — SS 
\ 
AY 
; \ \ 
\\ 
\\ \ | 
N 
\\ 
\' S 
{ 
N 
\ 
\\ 
\ 
in it, and the nut is used in connection with a washer \ MMO, AS 
middle of the gate. ll the horizontal bars pass 
through the diagonals. The top bar is formed in one 
with the top hinge, and the other end receives a nut 
VERULENT, AND Liquip MATERIALS, H. J. Haddan, | an armature core in the form of a disc, as described, 
London.—3rd August, 1883.—{A communication 
Jrom C. Munnem, Cologne.) 8d. col 
3 For solid materials a receptacle is suspended from a cat oc Mae 
scale beam, and contains a single compartment fitted 
i with a valve at bottom. Two Me pe are mounted 
loose on a shaft provided with e ao, the upper 
° weight serving to open the inlet valves, but not until 
the ay valve of the receptacle has been closed ; 
while the lower weight serves to place the upper 
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AN AMERICAN MARINE ENGINE. 

ream engine economy is a hackneyed subject which, 
nevertheless, possesses a perennial interest. It has been 
discussed from the days of Watt to the present moment, 
and it will in all likelihood be discussed in future ages. 
The truth is that engineers do not like to be beaten; and the 
steam engine supplies them with an ideal. However near 
they may get to perfection they never attain it. However 
much a man does, he always leaves something to be done 
by someone else. However good an engine may be, it is 
at least possible that a better may be made, and it is, no 
doubt, to this fact rather than to a desire to effect minute 
savings in the consumption of fuel that the interest 

by the subject is due. Mr. Neil M‘Dougall has 
recently carried out a large number of experiments with 
steam engines of the highest type, and in this he has pur- 
sued the same plan as that adopted by Mr. Longridge, and 
other engineers to boiler insurance companies. It cannot 
be disputed that these trials are of the greatest possible 
value, and have done much to improve the type of 
machinery driving our cotton mills. In another place will 
be found a report concerning the results obtained by Mr. 
M‘Dougall with engines the a of Mr. Ashworth. 
The results are very good in ‘ e most noteworthy 
feature about them, however, is that they were obtained 
from unjacketted cylinders; and we may well ask our- 
selves, if such an economy as this can be obtained without 
jackets, why should they be used? But before we con- 
sider the poe settled, we shall do well to bear in mind 
that perhaps still better results would be had with 
jacketted cylinders; and we understand that this is the 
case, and that Mr. M‘Dougall has found in other experi- 
ments that jackets distinctly promote economy. 

It seems somewhat remarkable that the value of the 
jacket has never yet been definitely settled. There is no 
such thing as uniform practice among engineers. Many of 
them use no —: others use jackets, but only as air 
spaces. We find one firm jacketting the high-pressure 
cylinder only, while others jacket the low-pressure cylinder 
only; each claims that he gets the best results. If the 
water condensed in jackets be di ed, the economy 
due to their use is very marked; if it is included, the 
advantage disappears to a extent. Thus we shall 
find an engine using but 14 1b. of steam per horse per hour. 
This represents the quantity passed mec 88 the cylinders, 
but the jackets at the same time probably condense 3b. 
of steam per horse per hour. Adding this to the weight 

through the cylinders, the consumption risés to 
17 1b. of steam per horse per hour. If the jackets were 
not used 18 1b, of steam would, perhaps, suffice to produce 
a horse-power per hour. The saving due to their use is 
one-eighteenth, or a little over 5 per cent. Is this worth 
having, the extra cost of the engine being borne in mind? 
No one seems to know. The widest diversity of opinion 
exists on the subject. But this is not all. Instances are 
not wanting in which the use of jackets has been found 
to increase the consumption of steam; in other words, the 
engine was more economical without them than with 
them. While we find nothing like uniformity of results 
obtained with engines very nearly alike, we see engines of 
a different type, although embodying just the same prin- 
ciples, giving entirely different results—the unjacketted 
engine beating the jacketted, or vice versd. As an example 
of our meaning, we may com the performance of Mr. 
Ashworth’s engines with those of the American man-of- 
war Trenton, which have recently been made the subject 
of an exhaustive series of experiments carried out by the 
officers of the United States Bureau of Steam Engineering. 

The machinery of the Trenton consists of a compound 
three-cylinder engine, back-acting, and horizontal. ere 
is one small cylinder, and two large cylinders, placed side 
by side with the small one between the large ones, which 
latter are duplicates. All the cylinders are steam jacketted 
on sides and ends. The steam from the small cylinders is 
exhausted simultaneously into receivers between it and 
the adjacent large cylinders. The main steam valves of 
all the cylinders are horizontal double-ported slides with- 
out vacuum rings on their backs or other pressure-relieving 
device, and work, consequently, with the full valve-chest 
— upon them. Those for the wt cylinders are in 

ves, side by side, each half being worked by its separate 
valve stem, the purpose being to make them more easily 
handled than if they were in one. The large cylinders 
have no independent cut-off or expansion valves, the 
cutting off being effected by lap on the steam side, with 
sufficient lap on the exhaust side to give a proper cushion- 
ing. The small cylinder has an adjustable independent 
expansion valve on the back of the main steam valve, which 
is in one piece. The main steam valve of each cylinder 
is worked by two excentrics and the Stephenson link. 
The cut-off valve of the small cylinder is worked by a 
Separate excentric. All the valves receive their move- 
ments from the arms of rock-shafts. The thickness of the 
metal of all the cylinders and of their jackets is 1}in., and 
the steam between is 14in. wide. The depth of the 
heads of the small cylinder is 8}in. ; they are double shell, 
the inner one being l}in. thick, and the outer one 1jin. 
The heads of the large cylinders are llin. deep; they are 
double-shell, and have the same thickness of metal as the 
heads of the small cylinder. Immediately in front of the 
cylinders, and on the opposite side of the crank shaft, are 
two channel plates, sak containing two air pumps, to- 
gether with their valve chests, reservoirs, and connecting 
passages, the valve chest covers being in the end passages 
of the engine-room. On the top of the channel plates are 
the griddes for the main crossheads of the three cylinders. 
Each of the large cylinders has two piston-rods, one of 
which passes over and the other under the crank shaft, 
both being secured into the same crosshead. The small 
cylinder has but one piston-rod, which is secured into a 
cross tail working on guides between the cylinder and 
crank shaft. From the cross tail to the crosshead proceed 
two side rods, one passing over and the other under the 
crank shaft, This arrangement requires considerably more 
Space than in the case of two piston-rods between the 
cylinder and crank shaft ; consequently the small cylinder 


is 
difference of this space. There are two horizontal double- 
acting air pumps, one in each channel plate, and they are 
worked direct from arms — on the lower piston-rods 
of the large cylinders. The feed pumps and bilge pumps, 
two of each, are horizontal and single-acting. The feed 
pumps are worked direct from arms forged on the upper 
piston-rods of the large cylinder. The bilge pumps are 
worked direct from oa orged on the side rods of the 
small cylinder. There are two surface condensers with 
shells of 1jin. thick metal, one placed above each channel 
plate,so thatthe crossheads move between the channel plates 
and condensers; the condensers, however, are connected, the 
two shells being merely for convenience of coustruction. The 
condensing sr consists of brass tubesseamlessand tinned, 
made tight at each end into cast iron tube plates by means 
of wooden ferrules. The outboard end of each condenser 
is divided by a vertical partition into two water compart- 
ments, the inboard end consists of one water compartment. 
The injection or refrigerating water is received into one of 
the outboard compartments which extends from top to 
bottom of the condenser, and from this com ent it 
through one-half the number of tubes into the in- 
on compartment, whence it returns through the remain- 
ing half number of tubes to the other outboard compart- 
ment, and thence overboard. The exhaust steam surrounds 
all the tubes simultaneously. 

The injection water is supplied by two centrifugal water 
circulating pumps of 4ft. outside diameter, with a suction 
pipe of 12in. diameter at the centre of one side ; one pum 
to each condenser. Both pumps are upon one shaft, whic 
is driven. by two vertical independent steam cylinders 
of 11in. diameter and Qin. stroke of piston, using steam 
without expansion. The pumps and their driving 
cylinders are placed between the condensers and the 
adjacent side of the vessel. There are two injection valves, 
and two outboard delivery valves—one of each to each 
condenser. ‘The crank shaft is a “ built-up” shaft, the 
cranks being forged ora J from the shaft, which is in 
short lengths, upon which the cranks are secured. The 
crank pins are likewise forged separately and secured into 
the cranks. The following are the principal dimensions of 
the engine :— 


Diameter of the small cylinder... ... ... ... 58din. 
Diameter of the piston-rod of the small cylinder 8in. 
Stroke of the piston of the small cylinder... ...  48in. 


Length of the steam ports of the small cylinder 36in. 
Breadth of the steam ports of the small cylinder 


te area of steam ports at one end of 
small cylinder 252 square inches. 


Area of exhaust port of small cylinder(36 by 8in.) 288 square inches. 
Diameter of the large cylinders (two in number) 78in. 
Diameter of the piston-rods of the large cylin- 

ders (two toeach cylinder) ... ... ... ... 6hin. 
Stroke of the pistons of the large cylinders ... 48in. 
Length of steam port of the large cylinders ... 70in. 
Breadth of steam port of the large cylinders 

(two at each end of each cylinder)... ... ... 1}#in. 

te area of steam ports at one end of 

each large cylinder ... ... ... ........ ... 254 square inches. 
Ratio of the aggregate space displacement of the : 

pistons of the two large cylinders, per stroke, 

to the space displacement of the piston of the 

Number of surface condensers ... ... 2 
Number of tubes ineach condenser ... ... .... 3772 


Outside diameter of condenser tubes... ... gin. 
Length of condenser tubes between plate... ... 72in. 
A te area of condensing surface in both 

Number of air pumps—double-acting : 2 
Diameter of airpumps... ... ... ... 
Diameter of air pump piston-rod over brass 
Strokes of air pump pistons... ... ... ... ..  48in. 
Number of feed pumps—single-acting ... ... 2 
Disanster of food pum 5in, 
Stroke of feed pump plungers ... ... ... ... 48in. 
Number of crank shaft journals... ... ... ... 4 
Diameter of crank shaft journals ... ... .. 17}in. 
Length of crank shaft journals : 

orward and after journals... ... ... ...  27}in. 

The two central jo 
Number of crank pin journals... 3 
Diameter of crank pin journals ... F 1din. 
Length of crank pinjournals ... ... ... ...  22in. 
Diameter of crosshead journal ... ... ... ...  10in. 
Length of crosshead journal) ... ... ... 14in. 
Length of connecting rods between centres. ... 9ft. 
Diameter of necks of connecting rods: 

Diameter of line shaft journals... ... ... ...  18in. 
iongh of line shaft journals : 

Width of all steam pistons... ... 1din. 
Width of packing rings in all steam pistons ... 11 4in. 

Number of thrust co on line s ale 1 
Inside diameter of thrust collars ... ... ... 18in. 
Outside diameter of thrust collars ... ... ...  28in. 
Diameter of the hub of thecranks ... ... ... 3idin. 
Depth of the hub of the cranks... ... ... ... 164in. 
Diameter of the bossof thecranks .. ... ...  274in. 
Depth of the boss of the cranks... ... . 10in 


There are eight cylindrical boilers placed on opposite 
sides of a fire-room in the fore-and-aft direction of the 
vessel, the floor of the fire-room being 10ft. wide. Four 
boilers are placed on each side, those on one side facing 
those on the other. The of combustion from all the 
boilers are discharged into one telescopic chimney, whose 
axis is over the centre of the fire-room. There are no 
steam drums, their places being supplied by two lengths of 
horizontal steam pipe of 15in. in inside diameter, one 
length over the other, lying within and extending the 
whole length of the up-takes of the boilers on each side of 
the fire-room. These pipes are of plate iron, and their 
surfaces are, of course, steam sdgacooniies surfaces. To 


furnish sufficient space for them, the upper portion of the 
up-takes had to be enlarged, so that the width, which 
between the bottoms of the opposite boilers is 10ft., 
is narrowed to 4ft. between the uptakes, whose projection 
at top from the front of the boilers is 3ft. The least space 
between the two central boilers on the same side of the 
fire-room is 8in., and the least space between the end 


nara farther outboard than the two large ones by the 


them. . The | in the vessel occupied by the boilers is 
52ft., and the breadth, including the fire-room, is 304ft. 
The shell of each boiler is 12ft. in diameter and 10ft. 3in. 
in le . The plates of the cylindrical portion are of 
14in. thick iron, with double rivetted lap joints. The front 
end is of +4in. thick iron, with double rivetted lap joints; 
and the end is of gin. thick iron. The back lower 
angle of the shell is rounded with a quadrantal are of 
23in. radius. Each boiler contains three cylindrical fur- 
naces of 8ft. 1gin. extreme length, and 3ft. inside diameter. 
Each furnace contains a grate 6ft. llin. in length by a 
mean breadth of 29ft., making a grate surface of 20°50 
square feet. At the back of the grate is a brick brid, 

wall 9in. thick, extending 9in. _ above the top of the 
grate, which is lft. 7}in. below the crown of the furnace 
at the front, and 1ft. 93in. at the back, making an incli- 
nation of 2in. in its length of 6ft. llin. The ‘kukaes of 
the furnace metal is %;in. The least water space between 
the furnaces and between them and the boiler shell is 
6in., including thicknesses of metal. Each furnace has a 
separate smoke connection 19;;in. in the clear, 
lengthwise the boiler. The least water space between the 
connections, and between them and the shell, is Gin., in- 
cluding thicknesses of metal. All the fiat surfaces are 
socket-bolted every 7in.; thickness of metal of back smoke 


boilers and Tenge in ones is 20in., to give access behind 


connections, fin. From the back smoke connection to the 


uptake there are returned for the central furnace of eack 
boiler 60 tubes, and for each wing or side furnace 61 tubes 
—-making 182 tubes for each boiler. All the tubes are of 
seamless brass, 3iin. in outside diameter, “3in. inside dia- 
meter, and 8ft. in length between the tube plates. The 
distance between the axes of the tubes vertically is 4}in., 
and horizontally 4gin. The axes of the tubes of the top 
row for all the furnaces are in the same horizontal plane. 
The uptake is of plate iron, and its bottom projects 9in. 
from the front of the boiler; thence it inclines outward as 
it ascends, until at a height of 4in. above the top of the 
tubes it projects 30in. Above this point it is rectan,; 

in cross-section, 36in. wide and 5lin. high, containing the 
two steam superheating pipes. The uptake is in common 
for the four boilers on each side of the fire-room. The 
chimney at its smallest section is 9ft. Gin. in diameter, and 
has a height at full lift of 59ft. 8in. above the mean level 
of the grates. The following are the principal dimensions 


and proportions of the boilers. 
Number of boilers 8 
Diameter of boilers... 12ft. 
Total number of furnaces ... ... 24 
Diameter of furnaces ... ... 
Length offurnaces ... ... 8ft. 
Length of grates ... 6ft. Llin. 
Breadth of grates.. Oft. 
Total area of grate surface 492 square feet. 
Total number of tubes... .. 
Outside diameter of tubes... 3tin. 
Inside diameter of tubes ... ... in. 
Length of tubes in clear of tube plates ... 8ft. 
Least diameterof-chimney... ... ... ... 9ft. Gin. 
Height of chimney above grates... ... 59ft. Sin. 
Total cross area for draft above bridge 

Total cross area for draft through the 

Cross.area of least section of chimney ... 70°8 square feet. 
Heating surfaces in all the furnaces ... 1009°6 square feet. 
Heating surfaces in all the back smoke 

connections ... ... ... ... ..._... 1375 square feet. 
Heating surfaces in all the tubes calcu- 

lated for their innerdiameter ... ... 9148°3 square feet. 
Heating surfaces in the uptake saiiCake ee square feet. 
Total water-heating surface in the eight 

Number of steam superheating pipes... 4 
Outside diameter of steam superheating 

Length of steam superh ting pi = 48ft. 
Superheating surface in 

superheating pipes... ... ... ........ 779°1168 square feet. 
Superheating surface in all the boiler 

e! ... 185°8832 square feet. 


Total steam superheating surface ... ... _ 965°0000 square feet. 
Steam room in the shells of all the boilers 2004°3968 cubic feet. 
Steam room in the steam superheating 


pi 235°6032 cubic feet. 
Total steam room... ... ... ... ... 2240:0000 cubic feet. 
Total water room in all the boilers... ... 42000000 cubic feet. - 
Square feet of water-heating surface per 

square foot of grate surface ... ... ... 24°1770 
Square feet of steam superheating surface 

per square foot of grate surface ... ... 1°9614 
— feet of grate surface per square 

juare feet of grate ‘ace per square 

uare feet te ‘ace uare 

foot of cross at chimn 6°9411 
Greatest height of steam room in shells... 3ft. 3in. 


The ship has a bronze screw of the Hirsch form, fixed 
and four-bladed. Each blade, when viewed in projection 
on > ane parallel to the axis of the screw, has its centre 
radial line perpendicular to that axis, with both its edges 
Pe igen on opposite sides of that line. The length of 
the blade at the periphery in the direction of the axis is 
1ft., and at the hub 3:5ft., the edges of the blade tapering 
een pact hub to periphery. The screw has an 
expanding pitch, increasing ually from the front to 
the back of the blade of the axis, but 
the pitch is uniform radially. Thickness of the biade at 
the fillet of the hub, 8}in. The finished weight of the 
ore was 26,4221b. The following are the dimensions of 
the screw :— 


Diameter of the screw... ... ... ... ... 19ft. Gin. 
Final pitch 27°35ft. 


Geometrical mean pitch... ... ... ... ... 25°35ft. 
Mean pitch in function of propelling efficiency. 26°50ft. 
vic of the screw at periphery in direction 

of its axis 


Length of the screw at the hub in direction of 
Mean fraction used of the geometrical mean pitch 0°290745. 
Helicoidal area of the blades ... ... ... 113°4541 square ft. 
Projected area of the blades on a plane at right 
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The total weight of the machinery is 985°357 tons. The 
speed of the ship is about 12} knots. 

We have described this machinery at length, for the two- 
fold object of enabling our readers to draw their own con- 
clusions as to the merits of this type of engine, and 
similar engines are to be put into the Chi if she is 
built—instead of the abortions which, we think we may 
say, we have been instrumental in getting condemned. It 
will be seen that the three-cylinder system is here carried 
out as it has been in many of the ships designed by Messrs. 
John Elder and Co. 

It would take up too much space to attempt to repro- 
duce in full the very elaborate report concerning the per- 
formance of the machinery of the Trenton, to which we 
are indebted for the particulars given above. It must 
suffice to give the general results. The engines during 
trial had developed 2414-I.H.P.; the consumption of Welsh 
coal being at the rate of 2°29Ib. per horse per hour. The 
power developed was very small considering: the size and 
weight of the machinery, and this is thus accounted for : 
“Although,” says Mr. Isherwood, “ the rate of combustion 
—11°3821 Ib. of coal per square foot of grate surface 
hour—was less than of what is obtained with similar 
coal during the trial trips of the steamers of the British 
Navy, yet the boiler pressure—nearly 70lb. per square 
inch above the ye ae with wide throttle valve—was 
as great as could safely be carried, while the steam was 
expanded only five times. Evidently the engine could not 
have worked off any more steam the boilers been able 
to furnish it. The capacity of the cylinders and the pitch 
of the screw were adapted to the grate surface of the 
boilers for anthracite as fuel, but by lessening that pitch, 
and thus allowing the pistons of the engine to make pro- 
portionally more double strokes per minute, a great deal 
more steam could be worked off if the journals of the 
engine could be kept cool at the increased velocity. The 
abnormally slow combustion of semi-bituminous coal in 
the boilers of the Trenton was due to their very small 
calorimeter over the bridge walls, to the obstruction of the 
steam pipes m the uptakes, and, more than all, to the en- 
tirely too little area of hatch over the fire-room. Even this 
area, small as it was, was much diminished in effect by the 
boats and other objects placed over it on deck, thus greatly 
restricting the air supply to the furnaces. Neither could 
the firemen—much too few for forcing the fires to the 
utmost—be compelled to any extra effort, as in the case of 
the British Navy trials, where a additional force of 
trained firemen are temporarily embarked for the special 
occasion, and stimulated by a bounty paid by the contrac- 
tors for the machinery, or, as in the case of merchant 
steamers, where the fear of discharge from a desirable 
position produces the same effect.” We do not quite 
understand the purport of this statement. We are told 
that the engines could not take more steam than they got, 
and this being the case, nothing would have been gained 
by harder firing. 

Again, we find that in the low-pressure cylinders of the 
Trenton, in which condensation ought to have advanced 
still further, nothing of the kind took place, but, on the 
contrary, re-evaporation, and that to such an extent that 
of all the steam supplied from the boiler only 12 per cent. 
altogether was condensed in the long run. The re-evapo- 
ration in the large cylinder was, no doubt, due mainly to 
the influence of the jacket. Altogether a comparison of 
the results of the two experiments will found 
a and interesting. e weight of the water 

per horse per hour could not taken; but if 
we assume that the boilers evaparated 101b. per pound of 
coal, then we have a consumption of 22°9 lb. of water per 
horse per hour, and this, it observed, in engines 
jacketted all over. It is true that the expansion seems to 
ve been only 5 to 1—too little, perhaps, for the highest 
economy, but not much. Even at this low grade of ex- 
expansion, however, and with the jackets, the -cylinder 
condensation seems to have been enormous. The report 
gives the following estimate:— 
Pounds of water vaporised per hour in the boilers, on 
oa that each pound of combustible va- 
pori lllb. of water under the experimental 
pressure and from the experimental temperature ... 
Difference in pertentum of the weight of water 
vaporised in the boiler, between that weight and the 
weight of steam accounted for by the indicator in 
the small cylinder at the point of cutting off thesteam 
Difference in per centum of the weight of water 
vaporised in the boiler, between that weight and the 
weight of steam accounted for by the indicator in 
a cylinder at the end of the stroke of its 
Difference in per centum of the weight of water 
vaporised in the boiler, between that weight and the 
weight of steam accounted for by the indicator in ~ 
the two large cylinders at the end of the stroke of 

Here it will be seen that of all the steam made in the 
boiler no less than 234 per cent. was condensed at once in 
the small cylinders in spite of the jacket.* The weight of 
steam ak ener in the jackets is not given, but is i 
rently sup to be included in the 23 per cent. 
the time the stroke of the small piston is finished the con- 
densation has fallen down to 20 per cent.; but this is due, 
of course, to re-evaporation in the cylinder as the pressure 
falls, and this re-evaporation is continued throughout the 
passage of the steam through the engine—but it all repre- 
sents loss. It will be seen that in the unjacketted 
cylinders of Mr. Ashworth’s engines, the steam condensed 
in the cylinders amounted to 20°8 per cent., or as nearly 
the same condensation as that which took place in the high- 

ure cylinder of the Trenton’s engine. Thus, we have 
in one jacketted cylinder, effectually protected according to 
the advocates of the compound system from the influence 
the condenser, as much condensation as took place alto- 
gether in both cylinders of Mr. Ashworth’s engine. The 
ratio of expansion in the small cylinder of the Trenton 
must have been comparatively little, while.in Mr. Ash- 
worth’s engines it was nearly eleven-fold. Thus, every- 


53,900° 


23°574 


20°197 


* The report estimates the evaporation at 11 Ib. pe: pound of coal, 
which seems to us to be too high; but even if we allow for this the con- 
densation is still very great. 


| 15. 


thing was in favour of the Trenton’s high-pressure cylinder ; 
why should the result be so unsatisfactory? 

Our readers will do well to compare these figures with 
the results obtained by Mr. McDougall. They can draw 
their own conclusions as to the reason why the economy in 
the case of the unjacketted engines is greater than in the 
case of the Trenton machinery. 


RESULTS OF ENGINE AND BOILER TRIALS. 
Mr. N. McDoveatt, M.L.C.E., chief engineer and manager 
of the Boiler Insurance and Steam Power Company, 
Limited, King-street, Manchester, carried out, last October, 
a series of experiments, the particulars of which are set 
forth in the following tabular statement. The engines in 
question drive the mills of Mr. John Ashworth, Astley 
Bridge, near Bolton; they are a pair of horizontal com- 
und tandem engines, with cylinders 18}in. and 34in. 
iameter, 5ft. stroke. The high-pressure cylinders are fitted 
with main and expansion slide valves, the latter controlled 
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by Corliss trip gear ; there are common slide valves at each 
end of the low- ure cylinders. None of the cylinders are 
steam jacketted. The steam is supplied by two Lancashire 
steel boilers, 28ft. long by 7ft. 6in. diameter each, with two 


internal flues, 3ft. diameter ; and six Galloway tubes in 
each flue ; working in connection with a Green’s econo- 
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miser of 224 pipes. The boilers are hand fired. Reduced 
copies of the diagrams are given above. They were taken 
at at revolutions per minute, the boiler pressure being 
101 lb. per square inch. The piston rods, 4in. in dia- 
meter, work through both ends of all the cylinders. 


Wednesday, 17th, 9a.m. to 5.30 p.m. Total 
1. Duration) Thursday, 18th, 6a.m. to 5.30 p.m. 30 ra 
of trial ‘) Friday, 19th, 6 a.m. to 5.30 p.m. wesking 
Saturday, 20th, 6 a.m. to 8.30 a.m. — 
2. Mean revolutions per minute ... ... ... 0... 47°5 
3. Mean piston ened te feet per minute Slave 475 
4, Mean indicated horse power { HP. cylinders... 
L.P. cylinders ... 231°25 
57°93 
5. Mean boiler pressure per gauge—lbs. per square 
6. Mean initial pressures in H.P. { No. 1 engine... 94°7 
linders—lbs. per square inch | No. 2 engine ... 94°4 
7. Mean ratio of expansion, taking clearance into 
8. Total volume swept by pistons per I.H.P. per 
9. Mean vacuum in condensers per oe ates a 13°375 
10. Mean temperature of feed-water (Fah.) before 5 
through economiser... ... ... ... ... 
11. Mean temperature of feed-water (Fah.) after 
ing through economiser... ... ... ... ... 254deg. 
12. Mean temperature of injection water (Fah.) ... 72°5deg. 
13. Mean temperature of discharge water (Fah.)...  102°6 deg. 
14. Total weight of water passed through engines ont 
Weight of water used _ I.H.P. per hour—lbs. 17°56 
16. Percentage accounted for by indicator ... ... 79°2 
17. Weight of coal used for engines only ; excluding 
the coal consumed for banking fires and getting 
18. Weight of coal used per I.H.P. hour—Ibs. 1°92 
19, Equivalent consumption under the usual work- 
ing conditions, the feed-water being taken from 
the hot well, and leaving the economiser at 
1°86 
20. Weight of coal burnt square foot of grate 
Common engine 
burgy containing 
5 per cent. of 
21. Description of coal... moisture owing 
to exposure to the 
rain. 
23. Weight of water evaporated per lb. of coal at 
observed temperatures and pressures—lbs. ... 9°14 
24, Equivalent evaporation under usual working 
. Equivalent evaporation from eg. 


The figures furnished to Mr. Ashworth represent the 
results of the test from its commencement ‘to its close, and 
agree very closely with the results of each of the three 
days’ long trials taken separately, the power varying com. 
paratively little, and the conditions of : working bein 
almost exactly similar. This particular trial is only one 
of a series which Mr. McDougall has had in hand some 
time, and which he hopes to be in a position to make 
oye a very shortly, when, of course, the fullest details wil] 

given. All the coal was accurately weighed in suitable 
boxes on a platform scale. The water was measured jn 
two large measuring tanks, specially prepared for the 
purpose.. The capacity of the tanks was known by actual 
weighing when full. During the trial the tanks—which 
were connected by separate to the suction-pi 
of the donkey pump—were filled and emptied alternately, 
No allowance was made for any coal that might be con- 
sumed during meal hours. There was practically none 
burnt, the engines being standing and dampers down, 
Indicator diagrams were taken from each cylinder every 
half hour, four Richards’ indicators being used. These 
— specially tested for accuracy, both before and after 

e test. 


CONTRAOTS OPEN. 


BOGIE CARRIAGES FOR THE INDIAN STATE 
RAILWAYS. 

TuHE Indian Government desires to receive tenders for iron 
underframes, bogie trucks, and ironwork for underframes and 
bodies for iron bogie wagons, 25ft. long—wheels 2ft. 4in. diameter 
—as shown in the illustrations on the next page. 

The work required under this specification comprises the con- 
struction, supply, and delivery in England, at one or more of the 
ports named in the conditions and tender, of iron underframes and 
ironwork for underframes and bodies, and bogie trucks, with all 
requisite bolts and nuts, washers, and rivets, complete, for putting 
the work together in India and fixing the bodies to the under. 
frames, for 1000 bogie wagons, 25ft. long. The stipulations are 
those usual in Indian Government contracts. 

All fastenings, bolts and nuts, rivets, and washers are to be sup- 
lied in quantities sufficient for putting all the work together in 
ndia, with an allowance of 20 per cent. extra for waste. The 

contract does not include wheels and axles, ing and draw and 
buffing springs, and axle-boxes. All these parts will form the sub- 
roms s separate contracts. No woodwork is required to be sent 
to India, 

The intention of this contract is that every piece of iron shall be 
manufactured with such accuracy that any piece may be used 
without dressing of any kind in the place for which it is designed 
in any of the wagons. To ensure this, every piece must be made 
from a carefully-prepared metal template or gauge, and all holes 
in it, whether hereafter specially mentioned or not, must be 
drilled. It must further be drilled through the holes in the tem- 
plate, so that the corresponding parts of all the wagons may, 
without doubt, be exact a of each other. All templates 
and gauges must be provided by the contractor at his own expense, 
and must be of such material, and made in such a manner, and be 
renewed as often, as the Inspector-General shall desire. Every 
detail must be tested by metal gauges at each stage of its manu- 
facture, and be to the satisfaction of the Inspector-General. 

All channel and angle irons are to be made perfectly straight, 
and the channel irons perfectly square over the flanges by pressure, 
and not by hammering, before ond used for the underframes. 
The plates forming the middle bars and headstocks must be per- 
fectly flat and free from buckles, before being rivetted to the angle 
irons. The angle irons forming part of the middle are to 
framed. All holes in the pieces of iron which form the under- 
frame and bogie trucks must be drilled, except those in the floor, 
middle bar, headstock, and bogie end and cover plates, which may 
be punched, provided that all the holes in each plate are punched 
simultaneously, or through a template clam and fixed to the 
plate which contains all the holes in the plate; if one or other of 
these systems of punching be not adopted, all holes in these plates 
must be drilled. The spring hanger brackets are to be forged out 
of the solid, and all holes through them are to be drilled, and 
the holes for the spring hangers bored out true; they are to be 
neatly squared up at the angles and the ends drawn down as shown 
inthe drawings. The spring hangers are also to be forged out of the 
solid, the holes through them are to be drilled and the pins 
turned. The buffer heads may be dabbed on to the jaws under a 
steam hammer, but great care must be taken to secure a thoroughly 
sound weld over the whole surface. The buffer faces are to be 
made in the shape shown on the drawing, and must be faced u 
all over in the lathe. The buffer shanks must be forged solid wit 
the jaws without a weld in their length, and must be drawn down 
under a steam hammer true to the form shown, and the round 
part must be turned. The coupling hooks, slide blocks, yokes, 
connecting rods, screws and nuts, buffer spring sockets, and buffer 

lates must be forged out of the solid, and the holes for the 

pins through the buffer jaws and hooks must be drilled, and the 
pins must be turned. The screw, nut, side rod, yoke, slide block, 
and pins connected with them may be left black, if in the opinion 
of the ie oo they are sufficiently neat and clean 
forgings. 1 holes in them must be drilled, but the joints and 
pins are to be made an easy fit, but if not forged clean and true 
they must be turned, bored, or er on the parts tinted red on 
the drawing. All similar parts of the buffing gear must be inter- 
changeable from one set to another. The spring sockets and the 
draw and buffer spring plates must be off perfectly true to 
the dimensions given, and faced and turned inside. e knees 
and joint irons connecting the channel bars, &c., forming the 
underframe or bogie trucks may be made out of angle or channel 
iron as the case may be, but the edges of the knees and joint irons 
must be neatly dressed off, and the holes t h them drilled. 
Great care must be taken that these knees and joint irons are 
fitted so that the whole breadth of each side bears against the 
parts which they connect. The towing irons and cord hooks are 
to be forged out of the solid, and all holes in them are to be 
drilled. Holes to get out the centre pins are to be made in the 
floor aged and provided with tin. thick plate covers, each ; 
by bolts din. diameter. The central bearing plates of the bogie 
must be of cast iron, bored and turned. The pin through them is 
to be of wrought iron and must be turned; the side bearings are to 
be of cast iron, and must be bored, turned, and planed soas to make 
_ machine work. Generally all surfaces tinted red on the 

etail drawings arc to be bored, turned or otherwise machined and 
finished up smooth and bright, whether mentioned in this specifica- 
tion or not, and all pieces of iron not bored or turned must be 
cleaned up with a file and finished off in first-class style. All 
rivets that are rivetted up in England which are found to be loose, 
or to have cracked heads, or to be in any other way defective, must 
be cut out and replaced by others. Generally all workmanship 
must be of the very best class. All nuts are to be square, an 
must fit so tightly on their bolts that they cannot be turned 
hand. Whitworth’s standard gauges must be used in turning 4 
pins, boring all holes, and forging or finishing all bolt heads and 
nuts, and all bolts and nuts must be screwed to his standard 
pitch, the bolts to a length of three diameters. : 

The side, end, and floor sheets may be punched, provided the 
holes in each plate are punched either simultaneously or through & 
template clamped and fixed to the sheet which contains all the 
holes required in the shect; the bars and angle irons connected 


with the sheets, and which are not part of the underframe, may 


| 
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CONTRACTS OPEN.—BOGIE CARRIAGES FOR THE INDIAN STATE RAILWAYS. 


HALF LONGITUDINAL SECTION HALF SIDE ELEVATION 
3” PITCH |_HRIVETS ABOUTS PITCH HALE ROUNDIRONw} 
OF FLOOR 
WHEELS 2-4 DIAM! ON TRIAD 
HALF PLAN OF UNDERFRAME WITH FLOOR PLATE: REMOVEO < HALF HORIZONTAL PLAN 
> CIRON WEB 
4 PLAT 16| RIVETS IN FLOORING 
i IRON Kis WEB F BULTS ABOUTS’ PITCH” 


be punched vided the holes in each of them are punched 
through a ph as above described, or they may be punched in 
the usual manner, provided every piece is gauged at the con- 
tractor’s expense with a metal stud template made to the satisfac- 
tion of the Inspector-General, and is correct when so gauged. 

one or other of these systems of punching and gouging the holes 
in the sheets, bars, and angles, be not adopted all the holes must 
be drilled. Any sheet, bar, or angle iron in which the holes are 
not accurately in their proper position will be rejected. All the 
sheets must be rolled igo = Ae the weights given. The floor 
and end sheets must be carefully flattened by planishing with the 


e 
4 te oy. 
oPLATE 
| e PER Se FT 
© 


i 
BID 
SECTION THROUCH CENTRES 


hammer, so as to be without buckle or wave, and the side sheets 
must be bent accurately to the form shown on the drawings, to 
form a low side to the m. 
bolts and nuts, ers, and rivets are to be provided up to 
the numbers and weights named in the schedule attached to this 
ification. 


One wagon is to be built and rivetted up complete, and approved | 
by the Inspector-General as a pattern, before the rest of the wagons | 


Lt axexh 

TR fz 

PER SOFT 
RIVETS 
HE "| weal 


HEADSTOCK PLATE 3/6 THIC! 


ANGLE IRON Z2X2K% RIVETS 
END ELEVATION 


are ed with. The end sheets of all wagons are to be 
rivetted up complete. Each twentieth wagon must be completely 
erected, in order that the accuracy of the work may be tested, and 
should any inaccuracies be found in any wagon so erected, the 
whole of the similar work in the twenty wagons represented by 
the one so erected will be rejected. Generally all rivetting is to be 
done compatible with the mode of delivery hereafter specified. 
Tenders, addressed to the Secretary of State for India in Council, 
with the words ‘Tender for Ironwork for Bogie Wagons” on the 
envelope must be delivered at the India Office, Westminster, S.W., 

ore 2p.m. on Tuesday, the 1st April, 1884. If delivered by 
fn, the are to be placed in a box provided for that purpose in 

ent, 


Som people interested in telephoni tructionand transmission 
are pointing out that the chief objection to the separation of offices 
from works situated in the country, where rent and land are cheap, 
is overcome by use of the telephone. ‘The telephone does not help 
Personal inspection, 


VOLK’S AUTOMATIC REVERSING COMMU- 
TATOR. 


THE accompanying ogres illustrates an apparatus devised 
by Mr. Magnus Volk, of Brighton, for sending a current in one 
direction for charging accumulators from a dynamo when driven 
in either direction, as from a railway carriage axle, and at the same 
time altering the lead of the brushes proportionally to the speed of 
the machine, and connecting the accumulators only when the 
electro-motive forceof themachineis sufficient to charge them. In 
the engraving similar letters denote similar A is a loose 
ring or collar carrying two pins A’ A”; B, part of sleeve con- 
nected with G; C, armature shaft ; D, governors ; E, rocking 
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BEEMAN’S CLEAR PASSAGE PIPE KEYS. ~ 
THE accom: ing engraving illustrates an ingenious, because 
extremely aegis handion, by which the accidental stoppage of 


the pipe of a key by any substance is entirely avoided. Ordi- 
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\ BRUSH 


fork, which actuates the frame by means of the arm H ; F fixed | 


collar on shaft, which acts on fulcrum for governor arms to shift 
along the shaft ; G, sleeve carrying governor. The action is as 
follows:—The machine being at rest, keeps the circuit broken ; 
when started the contact is not made until a predetermined 


speed is attained, this being fixed by adjusting the governor 


spring in the sleeve G, the rising of the sleeve causing one of the 
pins A’ or A” to press against the forked lever E, rotating it on 
its axis, and by means of the arm H, which rotates the brush 
frame, When the direction of rotation of the machine is reversed, 
the loose collar A revolves a short distance, and brings the other 
pin on A into contact with E, so that the rising of the sleeve G 
will rotate E in the opposite direction, and consequently reverse 
the inclination of the brush frame. It will thus be seen that as 
soon as the speed of the generator falls to a little above that at 
which the electro-motive force is less than that of the secondary 
batteries being c’ , the circuit is broken, and is not again 
completed until the speed of rotation in either direction is high 
enough to give an electro-motive force greater than that of the 
battery. The apparatus is as simple as it is ingenious, 


out before a lock or latch can be opened, but in Beeman’s patent 
key this dirt simply pushes through the pipe when the key is 
inserted in the lock. It is evident that the additional cost of a 
key thus made is nominal, while the advantage is such that keys 
so made must have the preference. 


DYNAMITE SHELLS.—A pneumatic dynamite gun is being tested 
at Fort Hamilton. The tests of dynamite shells at Sandy 
Hook prove the explosion of the dynamite to be less disastrous in 
its effect than was supposed. The dy ite shells were attached 
to wooden spindles, and were outside the gun, thereby preventing 
any premature explosion. When the shells struck, they were 
exploded, but with nothing like the effect that they would have if 
they explode after penetrating some substance. To give great 

sastrous results, the explosion must be confined within some 
thing it is to demolish. a canofdynamite were dropped on the 


vement, it would undoubtedly destroy everything surrounding 
i, but, if it were dropped into a building, rage Sr would be 
infinitely more disastrous. The Government is experimenting in 
propelling the dynamite shells from the gun itself, instead of out- 
side.—U.S. Army and Navy Register 


narily, if any dirt or fluff collects in the pipe it has to be picked: 
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REPORT OF RESULTS OF TESTS FOR PERFORM- 
ANCE OF THE CAPELL FAN. 
By Mr. D. K. Crark, M. Inst. C.E. 

OvR readers may remember the articles and correspondence that 
have appeared in our columns in the course of the last thirteen 
months on the performance of Mr. Capell’s fans, and that, as the 
outcome of much controversy, it was decided that these fans should 
be tested for eA by a competent engineer. We subjoin 
oe ag of Mr. D. K. Clark, who was requested to undertake 

e duty. 

Four Capell fans were submitted to experimental tests in an 
open shed at Birmingham, namely:— 

(1) 5ft. open exhausting fan, 26in. wide, having six inner and 
six outer vanes, and a 30in. cylinder with a 32in. suction tube, 


5ft. 4in. in length, and a 10in. belt pulley. The inlet opening in | tes 


the side of the fan case is only 29in. in diameter, being 3in. less 
than the suction tube. 

(2) 3ft. open exhausting fan, 16in. wide, having six inner and 
six outer vanes and a 20in. cylinder, with a suction tube 19°65Gin. 
in diameter and 3ft. Llin. long, and a in. belt pulley. The inlet 


ning in the side of the fan case is of the same size as the suc- | 


tion tube. 

: (3) 30in. blast fan, having six inner and six outer vanes and 

a l6in. cylinder, with a 17in. round outlet and a Gin. belt pulley. 
(4) 25in. blast fan. It is a single-inlet narrow fan, 5in. wide, 

having six inner and six outer vanes and a 12in. cylinder with an 

llin. singie inlet, and a 10in. round outlet, and a din. belt pulley. 

_ The distinguishing feature of the Capell fans is the division of 


| v= the velocity of the current in feet per second.* 
| the same formula, the work done on the air discharged from the 


lated in terms of horse-power. The results are given in column 10 
of Table A. They have been calculated by means of the formula— 
Av 
HP = 365,300 
in which A=the sectional area of the conduit in square feet, and 
By means of 


30in. blast fans, has been calculated in terms of the outlet area of 
the fan. The results of the tests made of the 5ft. fan are here 
brought into order for ready reference, comprising speeds of fan of 
from 252 to 396 turns per minute, and horse-powers of from about 


1-H.P. to4-H.P. (See Table B.) 
__TaBLE B,—5ft. Exhausting Fan, _ 
| 
No, | Speed rf | Velocity of in- Velocity Horse-power 
of turns in turns ratio delivered 
minute. | minute. | Pe minute. cubed, to fan. 
4 5 6 
No. | turns, turns. | feet ratio. ratio. H.P. ratio. 
16 | 84 252 «2980, as 1000 1000 1117, as | 
8 lll 313 | 8547, as 1°190 1°686 1°992, as 1°783 
18 140 374 4267, as 1°432 2-936 3°029, as 2°712 
+ 140 304 4738, ) 
| - as 1°520 3°512 3939, as 3°526 
150 396 4324, ) 


The ratios of the cubes of the velocities, column 5, are practically 


| The approaching current-in the conduit is represented by the.’ 
| atmospheric current which approaches the opening of the suction 
| tube with accelerated velocity. ‘To render thg parallel complete, 


| 


the fan case. may be supposed to be applied, in duplicate, to the 

| entrance of the suction tube, as in the annexed figure, in which 

g a is the fan and its 

case, b is the suction 

al tube, and ¢ the dupli- 

cate case. The air 

would enter at the 

c : periphery of the case ¢, 

a and would pass with 

#4 accelerated velocity to 

the suction tube b, 

whence it would pass 

| away to the periphery 

| n v of the fan and case a 

| with necessarily. re. 

tarded velocity, leaving the case @ with a velocity equal to that 

| with which it would enter the case c. Although, - therefore, 

| work may be stored in the air current traversing the suction tube 

| greater in amount than the work delivered from the engine to the 

| fan, the extra work is only lent for the occasion, and is restored in 
the passage of the current to the periphery of the fan. 

| he blast fan is differently situated. In this case, on thecon. 

| trary, the airiscollectedand is discharged at maximum velocity from 

| the outflow conduit, and the horse-power in the discharged current 

| must be less than the net engine power delivered to the fan. Test 

No. 10, made with the 30in. blast fan, affords evidence in point, 

| Whilst the power delivered to the fan is 4°902-horse power, the 


TaBLE A.—The Capell Fan.—Results of Tests for Performances, February, 1884. 


Speed of fans. Velocity of inflow seg | Speed of fan. 
| 4 Anemo- theentranceorthe Volume 2 Due to Excess of | uctfor Engine 
Cireum- | Area of | of air 5 | pressure patio of | this speed | | engine | ‘power 
Date of test. ‘Turns per — | openor - | r im pulleys | over the Slip. resistance’ delivered 
| minute. feet per j | | shielded. per Feet per | minute. Ete satnute. oq, in twas speed and slip. | to fan. 
minute. exit. | minute. second. | meeS minute. | per min. 
1884. | turns. feet. | sq. ft. | inches. fect. | feet. | cub. ft. H.P. turns. Ibs. | LH.P. | turns. turns. perce’nt. percent.) H.P. 
5ft. Exhausting Fan. | | 
H.M. 
1.—February 6 1.44 --| 296 4,634 5°585 open 3082 | 51°37 17,216 1°627 | | |= 
3.— 3.0 313 4,917 5°585 open 3547 59°12 19,810 3 lll 7°24) 383 20 60 20 
” 
4.— 3.23 oo] 394 6,190 5°585 open 4738 78°97 26,460 5-911 140 10°36 | 4°404 | 26 62 | 20 
5.— 3.33 ‘| 395 6,206 5°585 open 4728 78°80 26,404 140 | 420 | 25 
3ft. Exhausting Fan. | | | | 
H. | | | 
3.55 5,755 | 2°108 open 4003 S172 | 10,330 | 27463 150 4-34 | 1°80 
30in. Blast Fan. | | | 
8.—February 6 4.46 64 7,571 | 1°583 shielded 6050 100°S3 9,577 | 
9.— ” 447 1248 9,802 closed 10°25 shielded — | x. 
. 5.19 940 7,283 | 1-583 — |shielded 6226 103°77 | 9,856 | 3°805 200 100 | 6-0 20 4-902 
25in. Blast Fan. } 
H.M. 
11.—February 6 615. 524 3, *545 shielded 4650 77°50 2,534 — -- 
13.— 6.35. 1546 10,120 | closed 8 — 156 3°78 «1°83 1497 
H.M. | 
14.—February 7 . 378 5,988 305 3°09 | open 5332 | 88°87 1,629 -- - | _ 
15.— 1245. 382 6,001 305 | shielded 5400 | 90°00 1,650 “479 
16.— « 252 3,959 | 5°585 shielded 2980 49°67 16,645 1°471 S84 5°05 1°314 252 0 1 
% 396 6,221 | 5°585 shielded 43824 72°07 24,150 4°493 150 40 | 12°0 2 3°883 
18.— 374 5,875 5°585 | open 4267 71°12 23,830 3°337 14) 9°31 420 45 10°7 25 3°029 
the body of the fan into two concentric compartments by a | identical with the ratios of horse-power delivered to the fan, | power in the discharged current is only 3°805-horse power, or 


“* cylinder,” and the adaptation of two separate series of vanes, one 
series within the cylinder, and the other series in the annular com- 
partment without the cylinder. The two series form portions of 
one structure. The air, taken in at the centre, at one side, is 
driven through ‘‘ port holes” in the cylinder into the outer com- 
partment, whence, in exhaust fans, it is expelled at the periphery, 
or in blast fans at the outlet of the enclosing case. The action of 
the successive series of vanes revolving on one spindle appears to 
be analogous to that of two successive fans of ordinary design, 
from one of which the air is driven into the other, with the advan- 
tage that in the Capell fan the propulsions are directly consecu- 
tive. The fans were driven by a portable steam engine having two 
6jin. cylinders, with strokes of 10in., and two driving belt pulleys 
on the crank shaft 30in. and 48in. in diameter. 
— driven from the 48in. pulley, and the other fans from the 30in. 
pulley. 

Observations were made simultaneously of the speed of the fan 
by means of_Harding’s counter, and of the velocity of flow of the 
air in the suction tubes of the exhaust fans and in the outlets or 
discharge openings of the blast fans, by means of Casella’s anemo- 
meters, specially corrected by Casella for the purpose of these tests. 
Indicator diagrams were at the same time taken from the steam 
cylinders, at both ends, by means of Richards’ and Th 


column 6; and the evidence proves, so far as it goes, that the horse- 
power delivered to the fan varies as the cube of the velocity of 
discharge. 

The contrast between the horse-power of work momentarily 
done in the inlet or suction tube of the exhausting fan, column 10, 
Table A, and the relative horse-power delivered to the fan, column 
18, is exhibited in the comparative results for the 5ft. fan brought 
together in the table C. 


TABLE C.—i/ft. Exhausting Fan. 


Horse-power of work momen-| 


cators, one to each cylinder, connected by Zin. gas tubing. 


The tests were conducted during two days—the 6th and7th Febru- 


ary, 1884. The leading results of the tests are given in the annexed 
Table A. The anemometer was partly blocked or shielded for 
several of the higher speeds, and the proper cerrection was made in 
calculating the speeds. The instrument was held about 12in. 
within the entrances to the suction tubes of the exhaust fans, and was 
shifted transversely to the right and the left and vertically between 
the top and the bottom, in order that the average movement of the 
current for the whole sectional area of the tube should be regis- 
tered, as given in columns 7 and 8. The volume of air drawn in 
or expelled per minute—column 9—is calculated in terms of the 
sectional area of the tube, and the velocity, column 7. The baro- 
meter at the Town Hall stood at 29°75in. and the ther ter at 


Engine horse-power 
No. of test. tarily done on the airin | : 
: the suction tube. delivered to fan. 

The 25in. blast fan No. HP. HP. 
3 2°480 | 1-992 
4 3°095 
16 1-471 

17 4°493 3°883 
18 3°337 3-029 

indi- | | 
Averages 3°58S | 2-803 


This paradox is explained by the fact that the velocity of the air is 
necessarily retarded in passing through the fan, and that thenet work 
expended in moving the air through it, provided by the engine, irre- 
spective of the resistances of friction, eddies, and changes of direction, 
is that which is due to the final or departing velocity of the air dis- 
chargedat the periphery. This velocity isso much less than the enter- 
ing velocity in the tube, that the work due to it and the frictional re- 


50deg. Fah., and it has been thought unnecessary toapply corrections 
to the observed volumes of air. The speed of the engine, the effec- 
tive mean cae on the pistons, and the indicated horse-power are 
given in columns 11, 12,and 13. The speed or number of turns per 
minute of the fan, which would have been made if there had not 
been any slip of the driving belt between the engine and the fan, 
is given. in column 14; and the excess of this speed over the 

rved actual speed, column 2, is given in column 15, whence the 
percentage of slip, column 16, is calculated. A deduction from 
slip is to be made from the indicator power, and also for the internal 
resistance of the engine, which is taken at 15 per cent., to give the 
net power transmitted to the fan. The slip on the first day of the 
test is about 6 per cent., and is measured 4 6 per cent. of (100 — 
15 = ) 85 per cent., or 5°10 per cent. of the indicator power. The 
sum.of the two deductions is (15 + 5°10) = 20°10 per cent., or, as 
a round number, 20 per cent. of the indicator power, as entered in 
column 17. On the second day the belt was tightened up, and did 
not slip for the comparatively low pressure and speed of the first 
test of the engine. But, for the higher speeds that followed, the 
slip was about 12 per cent., making with the 15 per cent. of engine 
resistance, 25°2 per cent., or, as a round number, 25 per cent., as 
entered for the last two engine — in column 17. After having 
reduced the indicator power, column 13, in the ratio of the per- 


centages, column 17, the remainders in column 18 express the net 


engine-power delivered to the fans. 
The work momentarily done on the air in its passage into and 
through the suction tubes of the exhausting fans, as well as the 


ti together, is less than the work momentarily done on the air 
in the suction tube. A stream of air or of water passing through a 
conduit, which is constricted at one part of its course, approaches 
the constriction with accelerated velocity, leaves it with retarded 
velocity, and resumes the previous velocity, the energy appropriated 
in producing the acceleration being equal to the energy developed 
during retardation. In other words, energy is stored and restored. 
To apply this illustration to the case of the exhaust fan, the suction 
tube represents the constriction, having the sectional area 5°58 
square feet, whence an enlargement takes place on the way to the 
periphery of the fan, where the area for outflow is 34 square feet. 
* This formula has been deduced thus:—The work done on the air in 
foot-pounds per second is equal to— 
wv? 
29° - @ 
in which w is the weight of air. passed in pounds per second, v is the 
velocity of the current in feet per second, and g is 32°2, the expression 


A 
of gravity; but w = ima at the temperature 62deg. Fah., and 30in. of 


mercury, in which A is the sectional area of the conduit in square feet, 
and 13°14 is the volume in cubic feet of 11b. of air at the given tempera- 
ture and “ave and oat wit this value of w in the expression (1)— 
- hd 
13°14 * 297 8162 = foot-pounds per second, 


and— 
Ar® 


A 3 
846-2 0 = foot pounds per minute. 


| This quantity, divided by 33,000, becomes— 
| vs 
work in the air discharged from the 30in. blast fan, are calcu- | 


465,300 = work done in horse-power. 


80 per cent. of the power delivered to the fan, and this is the mea- 
sure of the net work done by the blast fan. 

The results of tests given in the table harmonise with those of 
the tests of the 3ft. exhausting fan made in November, 1883, 
certified by the South Staffordshire and East Worcestershire 
Mining Institute, as in Table D, where the net horse-power delivered 
to the fan—last column—is taken as 80 per cent. of the indicator 
horse-power on the principles already explained :— 


TaBLE D.—3/t. Exhausting Fan. 


et | Velocity of | Volume of ! Indicator | Net 


Date of Turns per inflow in air dis- | horse-power horse-power 
test. minute. feet per |charged per of the | delivered 
minute. minute, engine. | to the fan. 
turns. Feet. | Cubic LH.P. | H.P. 
Noy.1, 1888 601 4640 «9,772 2-330 
Nov.3,1883 699 6158 18,877 3420 (2740 
Feb. 6,1884 611 4003 10,890 | 


National Smoke Abatement Institution, D. K. CLank. 
44, Berners-street, London, March 17th. 


Natvrat new Mexico paper announces the remarkable 
discovery of a vein of natural coke at Los Cerrillos. The vein is 3ft. 
thick, and lies between a stratum of bituminous and anthracite coal. 
The coke has the appearance of the manufactured article, and burns 
with a clear, brig] t light. It has been tried in furnaces as being 
better, if anything, than the coke made in ovens, The American 
Manufacturer says ‘‘the theory of the phenomenon is thatthe vein 
was originally coal, and was brought to a white heat at the (it does 
not say whiclt one) big upheaval thousands of years ago. Water 
coming in contact with the bed of the burning bituminous coal 
cooled it off and turned it into coke.” > 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—George $. Newton, chief 
engineer, to the Pelican; James G. Barrow, chief engineer, to the 
Téméraire, reappointed on recommissioning; James J. Warren, 
chief engineer, to the Alexandra, additional, for service in the 
Carysfort; Henry Loughrin, chief engineer, to the Euryalus, | 
additional, for service in the Briton; William H. Davis, chief 
engineer, to the Euryalus, additional, for service in the Ranger; 
Edward Eckersley, chief engineer, to ths Belleisle, vice Gilbert; 
Joseph Langmaid, engineer, to the Britannia, additional, for 
"service in the Wave; William W. Wootton and Edwin Little, 
engineers, additional, to the Alexandra, for service in the 
Téméraire; John Jones, engineer, to the Polyphemus, vice 
Wootton; James Barber (b), engineer, to the Pembroke, additional, 
for service in the Ajax, vice Little; Joseph E. Galpin, engineer, , 
additional, to the Aiemolie, for service in the Carysfort ; Francis 
J. Moore, engineer, to the Excellent, additional, for service in the 
Glatton, vice Galpin ; Joseph T. Purkis, engineer, to the Euryalus, | 
additional, for service in the Briton; Henry I’. Liversedge, engineer, 
to the Alexandra, additional, for service in the 'Téméraire, for 
temporary service; John A. Hicks, assistant engineer, to the 
Téméraire, reappointed on recommissioning; Richard W. Green, _ 
assistant engineer, additional, to the Alexandra, for service in the 
Téméraire; William F. Turner, assistant engineer, to the Alex- 
andra, additional, for service in the Carysfort; George R. R. 
Perkins, assistant engineer, to the Euryalus, additional, for service 
in the Briton; Francis F. West, assistant engineer, to the Serapis, 
Ga Panto; and Joseph H. W. H. Ellis, assistant engineer, to the 


ope 
‘ 
| 
| 
| 
| 
d 
| 
} 
| 
The motive power delivered to the fan is shown to average 2°803- 
horse power, whilst the work momentarily done on the air in the | 
suction tube averages 3°538-horse power, or *735-horse power more | 
than the power delivered. 
| 
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RAILWAY MATTERS. 


vr Albany N.Y., paper says: ‘‘Train 49 on the Boston 
sr Railroad, last night, was reported two hours late at 
Becket on account of a hot draw-bar.” 

ilway wagon building companies in the Birmingham dis- 
trist ho ‘all Leer and have large orders ahead. They note with 
satisfaction that the Indian State Railways are in the market for a 
supply of wagon ironwork, 

Tue first sod of a new railway to connect the watering-place of 
Southsea, Portsmouth, with the main line of the South-Western 
Railway at Fratton, was turned last week. The cost is to be 
£55,000. The terminus will be in Granada-road, East Southsea, 
where the ceremony of cutting the sod took place, 

Tue stress upon the bridge cable in pulling the Brooklyn Bridge 
Cable Railway cars has graduafly stretched it, until at the end 
of February it was more than 100ft. longer than when the cars 
were first started. A piece of the cable 30ft. long was then cut 
out, ahd it was then re-spliced in time to draw the cars as usual in 
the morning. 

Sprakine of the railway rates from South Staffordshire, our 
Birmingham correspondent says :—‘‘ There is hardly any branch of 
manufacture in South Staffordshire in which there is more complain- 
ing of the present excessive rates than the iron founding and 
cast hollow-ware making. The result of the current. excessive 
freightage charge is to throw orders into Scotland which would 
otherwise help to keep the operatives of South Staffordshire busy.” 

Tur annual report of the Birmingham Borough surveyor, 
referring to the extension of New-street railway station, states 
that the works have made considerable pogress, as also have the 
tunnels and other works connected with the extension of the West 
Suburban Railway. From the length of tramway lines under con- 
jletion and in prospect it is clear that Birmingham will before 
long be one of the best supplied towns in this respect in the 
kingdom. 

From the report of Mr. Purser, the engineer and general 
manager of the Ottoman Railway, it appears that in the past half- 

ear this company had the benefit of the traffic over the new Tireh 
ood which was opened in September, and is about thirty miles 
in length. The harvests were gencrally heavy, so that the receipts 
were £60,000 higher than for the corresponding half of the rete 
year, which was.a very unfavourable season. This additional 
revenue was earned at a cost of only £20,000, so that £40,000 was 
secured as net profit. This shows that the branch is bringing its 
fair share of traffic ; and this is confirmed by the reduction from 
5421 to 45°44 per cent. in the percentage of working charges on 
the Smyrna section. 

Rariway extensions are being contemplated and carried out all 
round the Sheffield district. The Dore and Chinley Railway, now 
under the consideration of a Parliamentary Committee, will openupa 
lovely country to Sheffield and Manchester, and will at the same 
time revive business in several of the declining districts of Derby- 
shire. On the Manchester, Sheffield, and Lincolnshire Railway new 
lines have been constructed—from Dinting on the one side, and 
Hadfield on the other—to give better accommodation to Glossop 
without delaying the through expresses from London and Sheffield 
to Manchester. The oj are having now been withdrawn to 
the Hull, Barnsley, and West Riding Junction Railway and Dock 
Bill—the object of which is to construct short additional railways 
and other works, &c.—the new Bill is now reported as an unop- 
posed one to the Committee of Ways and Means. 


PRoGREsS is being made with the railway between Tokio, Yeddo, 
and Koumagai, Japan. It is 36 miles long, and is the first section 
of the road the whole length of the island of Nippon. The con- 
struction of the line will soon be pushed as far as the important 
city of Takaskai, one of the ag a silk centres of Japan. Thence 
it will go to Aomori, at the northern end of the island. The 
country traversed between Tokio and Koumagai is very rich and 
fertile ; the stations, all of which have been made as economically 
as possible, and the rolling stock, except the engines, have been 
made in Japan. The existing railways in Japan are—From 
Yokohama to Tokio, 18 miles ; Kobe to Otsu, 58 miles; Tsongara, 

province of O-omi, to Sekigahara, province of Mino, 41 miles; 

‘okio to Koumagai, 38 miles; in all 155 miles. There is in course 
of construction a road to unite Mayé-bashi to Tokio, 81 miles long. 
The first named three belong to the Japanese Government, the rest 
to the Nippon Tetsudo Kwaisha, or Japanese Railway Company. 


THE Odessa correspondent of the Times writes:—‘‘ The St. 
Petersburg newspaper Rooskaya Kooriér states that at the last 
meeting of the Co-operative Society of Russian Trade and Com- 
merce a M. Korianden presented a very interesting report upon the 
project of connecting the Black and Caspian Seas with the Persian 
Gulf by means of a railway through Persia from Resht, situated 
within a few miles of the Persian side of the Caspian Sea, to 
Aboosher, on the Persian Gulf, which the Shah’s Government has 
proposed to construct at its own cost, and which it is calculated 
would amount to 125,000,000f. The construction of that line would, 
according to M. Korianden, increase Russian commerce in the 
Indian Ocean 50 per cent., and put into Russian pockets for freight 
35,000,000 roubles a year. Java alone requires 10,000,000 poods 
(over a million and a half tons) of kerosine yearly, and hence that 
island would probably become a very extensive market in that 
direction for the sale of that article. In M. Korianden’s report a 
suggestion is thrown out for the construction also of a railway from 
Batoum to Bagdad.” Still more recent di ion of the subject in 
St. Petersburg takes into consideration the English feeling in the 
matter, more especially since the Merv events. 


Durine the five years ending 1881 there were 452 miles of rail- 
way constructed in Italy, and the total capital expended upon 
them had increased from £97,987,000 to e107 ,131,000. The total 
mileage is 5449, and the average cost per mile £19,825. The receipts 
from passengers increased from £2,748,000 to £3,194,000; from 
merchandise and minerals, from £3,355,000 to £4,264,000; and 
miscellaneous sources, from £73,000 to £207,000; making the total 
£,7,666,000, representing an ,increase of £1,490,000. The working 
charges per mile were identically the same in 1881 as in 1877, viz., 
66°6 per cent; but during the five years they had fluctuated 
between 60°3 and 66°6 per cent. The total of the working charges 
in 1877 were £4,088,000, and for the year 1881 they were 
£5,389,000, being at the rate of £911 and £980 per mile for the 
two years respectively. The number of passengers carried has 
increased during the five years from 28,055,000 to 34,040,000, and 
the freight moved from 7,501,000 to 9,838,000 tons. The rolling 
stock of the whole of the railways consisted, at the close of 1881, 
' of 1529 locomotives, 4701 carriages, and 26,592 wagons. 

On Saturday afternoon last a collision occurred upon the 
London, Tilbury, and Southend Railway at Stepney station. The 
2.8 train for Southend left the Fenchurch-street terminus, and was 
followed by the North Woolwich train of the Great Eastern Com- 
pany, which runs on the same line for a i list; on 
its way to Plaistow. The Great Eastern train was a little late, 
and the driver had a right to expect that the Southend train had 
cleared and left the Stepney station before it reached it. This 
station is on a curve, and the Southend train had stopped at a part 
of the platform so far round the curve beyond the station that its 
tail could not be seen by the driver of the Great Eastern train in 
entering the station. This caused him to go on, but on rounding 

e curve he saw the last carriage, and applied the brakes and shut 
off steam, though not in time to prevent a collision of such violence 
4s to throw several of the carriages off the line, and injure 
several passengers, The driver and stoker of the Woolwich train, 
having — the brakes and shut off the steam of their engine, 
sueceeded in jumping off on to the platform before it reached the 
tail of the Southend train; but for the efficient action of the con- 
tinuous brake the accident would have been very serious, as the 
driver of the advancing train had only a few yards in which to 
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NOTES AND MEMORANDA. 


THE carbonic acid present in the atmosphere of Cape Horn is 
said to be but 2°56 in 10,000 volumes as compared with the average 
of 2°84 over Europe. 

Woon paving blocks are prepared by M. Mallet, of Moissac, by 
boiling them in a solution of sulphate of copper, sulphate of zinc, 
and chloride of sodium mixed with heavy mineral oil, linseed oil, 
and tallow, and afterwards compressing them by about one-tenth 
of their original volume. 

IN reply to a correspondent, asking how to make Babbitt metal 
linings stay in new cast iron ,shells, the American Mechanical 
Engincer says:—‘‘ Clean the shells, wet with muriate of zinc and 
one-tenth sal ammoniac; put a piece of block tin in the shell, heat 
until the tin melts, rub the tin over the iron with a piece of wood, 
and throw off the surplus. The Babbitt ought to hold to shells 
thus tinned.” 

Dvrine the week ending March 1st, 1884, in twenty-nine cities 
of the United States, having an aggregate population of 6,550,400, 
there died 2519 persons, which is equivalent to an annual death- 
rate of 20 per 1000, or a little less than the average rate for the 
month of February, which was 20°3 per 1000. For the North 
Atlantic cities the rate was 19°1, for the Eastern cities, 20°9; for 
the Lake cities, 16°6; for the River cities, 18°4; and in the Southern 
cities, for the whites 16°2, and for the coloured 32°1 per 1000. 
The American Sanitary Engineer says that of all the deaths 36°4 
per cent. were of children under five years of age. 

THE report on the mineral statistics of the United Kingdom for 
1882, prepared by the Inspectors of Mines, shows that during 1882 
156,499,977 tons of coal were raised, of the value, at the mine, of 
£44,118,409; 226 oz. of gold, realising £863 at the average market 
price; and 372,5440z. of silver, of the value of £80,426. The 
quantity of iron ore raised was 18,031,957 tons, representing a 
value of £5,779,285 at the mine, and of metal contained in this ore 
6,513,281 tons, of the value of £18,237,186. The total value of the 
minerals raised in 1882 was £54,879,507, and of the metal contained 
in the ores £20,558,050. 

Dr. Eccer, a German experimenter, has found that with a 
zinc-carbon battery an exciting liquid composed as follows gives the 
best result, viz., sulphuric acid, 200 cubic centimetres; bichromate 
of potash, 25 to 50 grammes; nitric acid—34 per cent.—100 cubic 
centimetres; water, 200 centimetres. The Electrician says he has 
found that with 50 grammes of bichromate the current remains 
very constant for a considerable period of time, there being no very 
marked diminution after seventeen hours’ working. He also found 
that the use of the bichromate of potash very materially lessens 
the nitrous fumes usually given off by this kind of cell. 


Nature says a remarkable occurrence is reported from Bona, 
Algeria. An isolated mountain, Jebel Naiba, 800 m. in height, is 
rapidly decreasing in altitude, and round its base a considerable 
cavity is being formed. The whole mass of the mountain is evi- 
dently sinking. The neighbourhood of Bona must, however, have 
already been the scene of a’similar phenomenon. Lake Fezzara, 
which measures over 12,000 hectares in extent, did not exist during 
the time of the Romans. Its depth in the centre, is only 2°60m. 
Investigations which were made in 1870 showed that the remains 
of a Roman town now lie in the lake. This town has therefore 
probably sunk in the same manner as the mountain. 

SomE people will make calculations as though, like punsters, they 
could not help it. In view of the recent project to fill up the 
Desert of ro Ba by connecting it with the Mediterranean Sea, a 
correspondent writes to the Scientific American, enclosing the 
following results of this sort of pastime. Somehow he comes to 
the conclusion that it would require 4000 years for the waters 
from the Mediterranean to fill the valley of the Jordan, which is 
1000ft. below the former, the water to flow through a passage 
100ft. wide by 25ft. deep with a velocity of 4 miles an hour. With 
a channel 100 times this capacity it is ible, he says, to limit the 
period of filling to forty years. At the same rate it would take 
40,000 years to fill up the Caspian Sea to the sea level, and thou- 
sands of years to fill up the Sahara, so if M. de Lesseps wants to 
see this sea he will have to get it in hand without much loss of time. 

THE French chemists Mallard and Le Chatelier have been lately 
investigating the question of the temperature at which various 
explosive mixtures of gas and air become ignited. Their experi- 
ments dealt with hydrogen gas as well as carbon gas, mixed with 
air in different proportions. The temperature was recorded by a 
pyrometer heated in a Plorot melting furnace. The interior of 
the pyrometer was connected with a gas reservoir and with the air 
in such a manner that the mixture to be tested could be admitted 
as soon as the desired temperature had been arrived at. In order 
to prevent mistakes, repeated experiments were made at degrees 
of heat which were purposely fixed a little under or over the point 
of ignition, as already ascertained. It was found that 70 per cent. 
air and 30 per cent. hydrogen gas ignited at 1026 deg. to 1028 deg. 
Fah. The introduction of carbon gas raised the point of ignition 
for 70 per cent. air and 30 per cent. carbon gas as high as 1202 deg. 
to 1215 deg. Fah. By the introduction of more carbon gas the point 
of ignition can be further raised to 1337 deg. Fah. 

THE secretary of the American Iron and Steel Association esti- 
mates last year’s production of pig iron as equal to that of 1882— 
4,623,323 tons. The consumption of pig iron during the year was 
about 4,948,323 tons. The year commenced with 383,655 gross tons 
of domestic pig iron unsold. There were imported during the year 
325,000 gross tons, all of which went into consumption. Adding 
the estimated production of 4,623,323 gross tons to the estimated 
importation, and taking no account of the balanced stock at the 
beginning and end of the year, the total, 4,948,323—the year’s con- 
sumption—is found to be the result. The production of steel rails 
in 1883 fell below that of 1882. There were also made probably 
100,000 tons less iron rails than in 1882. The total rail tonnage of 
1882 was 1,507,887 gross, of which 203,495 tons were iron rails, and 
1,304,392 tons steel rails. The total rail production for 1883 is esti- 
mated at 1,390,000 gross tons, of which 1,200,000 tons were steel 
rails. The Amerizan import of steel rails for 1883 was about 
100,000 gross tons, as compared with 200,000 tons in 1882. In 
round numbers the consumption of rails in 1883 was 300,000 tons 
less than in 1882. 

AT a recent meeting of the Berlin Physical Society, Professor 
Schwalbe described a peculiar ice formation he had observed in the 
Harz towards the end of December last. Under a temperature of 
from +2 deg. to +3 deg. C. by day and —1deg. to -2deg. C. by 
night, he perceived, on a r covered with gravel and withered 
leaves, swellings of the surface at various spots, which, on closer 
inspection, proved to be ice protuberances ve the ground 
‘al’? ushing up its topmost stratum. Similar swellings were 
found by Professor Schwalbe on rotten twigs lying on the ground. 
In these the rind over a large surface was pushed from the wood by 
ice excrescences of soft, brilliant, asbestine appearance, and uncom- 
monly delicate to the touch. They adhered in large numbers to 
the body of the wood, and reached as great a length as 1 decimetre. 
Professor Schwalbe brought some of these withered and rotten 
twigs with him to Berlin, and it was in his power to produce on 
them at any time the phenomenon just described. For this pur- 
pose all that was needed was to moisten the twig thoroughly, in 
such a manner, however, that no water “e -\ off, and then to 
let it cool slowly in a cold preparation. Ice excrescences also 
appeared of themselves on twigs lying in the garden whenever the 
temperature fell below 0 deg. C. in the night. In reference to the 
explanation of this phenomenon, Professor Schwalbe favoured the 
view of Le Conte, who had described the matter thirty years ago, 
and considered it as an instance of capillary action. In the process 
of slow cooling the water in the pores became frozen into a small 
capillary tube, which sucked the water up, and this in turn 
becoming congealed shot continually further pape In this way 
the little stone or the withered leaf lying on the road, or the rind 
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MISCELLANEA. 


THE International Health Exhibition will be opened on Thursday, 
the 8th of May, at 3 p.m. 


THE preparations for the holding of the Royal Agricultural 
Society’s show at Shrewsbury in July next have been started. 
Several hundreds of loads of timber are already upon the racecourse. 


THE remarkable excellence of the engravings of the English 
Illustrated Magazine, published by Messrs. Macmillan and Co., is 
well sustained in the April number, which contains, amongst 
others, some interesting views of old Western London. 


AT the first lecture of the course at the Society of Arts, ‘On 
the Alloys Used for Coinage,” on the 17th, Dr. W. Chandler 
Roberts, F.R.S., stated that the gold coinage of this country is 
estimated to consist of no less than 700 tons of an alloy of gold 
and copper. 

A BILt to purchase the Coventry Gasworks is to be promoted by 
the corporation of that city. The Gas Company has agreed upon 
a ro years’ purchase. The cost of the undertaking will 
be £168,000. The corporation expect to make a profit of from 
£2000 to per annum, 

WE are informed that large and comprehensive work on the 
history, discovery, practical development, and future prospects of 
metalliferous mines in the United Kingdom, under the title of 
‘* British Mining,” by Mr. Robert Hunt—the keeper of Mining 
Records—will be published early next month by Messrs. Crosby 
Lockwood and Co. 

THE Corporation of Stafford have resolved, subject to the sanc- 
tion of the Local Government Board, to construct a new pumping 
station and other buildings at Ensor Moor, for the supply of water 
to the town. The borough surveyor estimates that the total cost 
will be £13,835. The annual expenditure will probably be £1794, 
and the annual income £2000. Thus there will be a resultant 
yearly profit of a little over £200. 


Apvices from Havana state that American capitalists are largely 
interested in mines abounding in a sort of liquid pitch—chapapote 
—on the northern coast of the province of Pinar del Rio. Large 
quantities of the product are now regularly shipped to the States, 
and to facilitate its transportation a railroad is planned along the 
coast though a section having an abundance of chapapote, and is te 
connect other large mines by railroad with the port of Mariel: 
What this natural pitch is being used for is not mentioned. 


Tue Government are about to try the experiment of 
sinking artesian wells in India. The recent activity in railway 
works in the North-West Provinces has induced this step, 
and the necessary stores have already been shipped per the last 
two steamers of the British India Company’s line. The initial 
attempt will be made at Agra with tools and appliances manu- 
factured by Mr. Wm. Speller, of Artois Works, Blackfriars, to 
whom were entrusted both the contracts issued in the matter. 


THE Rev. Mr. E. Mainwaring Sladen, a large owner of property 
in Wittersham, Kent, where there has been for a long time only a 
very scarce and polluted supply of water, has generously offered 
£1000, in addition to the sites necessary for the erection of a small 
pumping station and reservoir, towards securing a copious and pure 
supply of water for the inhabitants. The necessary plans, &c., 
have been prepared by Messrs. Bailey Denton, Son, and North, of 
Whitehall-place, and will be submitted for adoption to the Tenter- 
den Union, who, it may be safely presumed, will be only too 
pleased to avail themselves of this very judicious liberality. 

Tue Dickson Manufacturing Company of Scranton, Pa., has 
recently completed an enormous spur-wheel, it being the 
second of its kind made. The wheel is 43ft. in diameter at 
pitch-line, is 48in. pitch by 12in. face and has 352 teeth. The 
total weight is 62 tons. This is a cut-gear, the teeth being all 
milled to exact templates. The American Mechanical Engineer 
says, the machine for cutting it was devised by the superintendent 
of the Dickson Works, Mr. Sidney Broadbent, The wheel itself 
was laid out by E. D. Leavitt, Jun., Cambridgeport. Mass. The 
time occupied in cutting the teeth was 215 working hours, say 214 days. 

In their monthly report on the London water supply, Messrs. 
Crookes, Odling, and Tidy say :—“‘ Of these 175 samples of water, 
the whole were, without exception, clear, bright, and well filtered. 
In respect to their degree of freedom from organic matter, the 
condition of the samples examined during the month has been on 
the whole excellent—and exceptionally so for the season of the 
year. In one sample only was the proportion of organic carbon at 
all excessive ; while the mean amount afforded by the samples of 
Thames-derived water was 0°14 part in 100,000 parts of the water, 
corresponding to about ;4;ths of a grain of organic matter in a gallon.” 


ACCORDING to Kranick’s Zeitschrift fiir Mctallwaaren Industric, 
the introduction of steam into enclosed spaces for the purpose of 
extinguishing fire has been successfully tried in Berlin. ‘The owner . 
of a steel pen factory in that city, in consequence of repeated out- 
breaks of fire in the drying-room, had steam pipes placed in three 
of the rooms, this appliance being shut off by short soldered pipes 
of an easily-flowing alloy of lead and tin, arranged to work auto- 
matically. One day a hissing noise made the fireman aware that ° 
one of these appliances had been called into action. It was found 
on investigation that the contents of the drying-room had become - 
ignited, but that the steam thus set free had extinguished the fire 
before it could spread. 

At a recent meeting of the Paris Society of Engineers, M Périssé 
read a paper on the cost price of engines and machines—as exem- 
plified by a locomotive, a tender, a water-tube boiler, a multi- - 
tubular boiler, a small steam cngine, a centrifugal pump, machine 
tools, and spinning and weaving machinery—in England, Belgium, 
France, and Germany, in which he came to the conclusion that 
the cost of manufacture was dearest of all in France, because coal 
was dearer and not so good, labour was dearer than in Belgium or 
Germany, transport was higher, and also general expenses. Coal 
in France costs more than double the price in England. The 
difference in labour between France and Germany was stated to be . 
34 per cent. of the price paid in France, and 50 per cent. of that in ; 
Germany. 

Messrs. RICHARD GARRETT AND Sons have obtained a first- - 
class certificate and gold medal, for their flanged boiler-plates, and 
a silver medal for their compound portable and semi-portable 
engines, at the Calcutta Exhibition. Messrs. Le Grand and Sut- 
cliffe, of Bunhill-row, London, have been awarded a first-class 
certificate and silver medal for their Norton’s ‘‘ Abyssinian” tube | 
wellsand pumps. W. H. Baxter and Co., of Albion-street, Leeds, 
have also been awarded a gold medal for their patent knapping . 
motion stone breaker. The Pulsometer Engineering Company has 
also been awarded a gold medal for the Deane steam pump . 
exhibited by them. Messrs. John and Henry Gwynne have also - 
been awarded for their ‘‘ Invincible” patent centrifugal pumps a 
gold medal and first-class certificate; and their ‘“‘ Invincible” 
direct-acting centrifugal pumping engines have gained a silver 
medal and first-class certificate. : 

THE first sod of the Cardiff Waterworks’ extensions was cut by . 
the Mayor and Corporation of Cardiff on the 14th inst., when Mr. 
Bird, the present mayor, turned the first turf of the Llanishen 
reservoir with a silver spade presented to him by the engineer. . 
This storage reservoir, which is situated about four miles from 
Cardiff, and is capable of holding 300,000,000 gallons of water, is - 
part of an extensive scheme for supplying Cardiff with water 
direct from Taff Fawr on the Brecon Beacons. The total cost of 
the undertaking is estimated at £300,000, and includes a 24in. - 
gravitating main from Taff Fawr to Llanishen, the construction of , 
compensation reservoirs on the ling of route, and the storage 
reservoir at Llanishen. The works were designed by Mr. J,.A. B. ; 
Williams, A.M.I.C.E., of Cardiff. The contract for the Llanishen . 
reservoir is let to Messrs. Hill Bros., of Beckenham, for £53,000. _ 
The contractor's engineer is Mr. J, C. Dudley, and the clerk of the - 
works is Mr. J. T, Jones, : 
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HIGH SPEED AIR COMPRESSING MACHINE. 


MESSRS. DUBOIS AND FRANCOIS, SERAING, BELGIUM, ENGINEERS. 
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We illustrate above, and on page 242, an air compressing | the train by means of the other hose. The brakes would thus 


machine. Our engravings are copied from Annales Industrielles. 


The engravings are so clear that they require little description. | closing against one of the seats upon the first application of the 
It will be seen that a liquid piston is used for compressing the | 4it pressure to an empty car, a small leakage hol 


air ; the metallic piston displacing water alternately at each end 
of the cylinder, 

It is claimed for this machine that the great objection to the 
liquid piston system, namely, the putting in motion, with much 
splashing and disturbance, of large. bodies of water, is quite 
avoided ; the quantity used by Messrs, Dubois and Frangois 


being quite small. The two spray cocks pp are supplied with , 
water under considerable pressure, and a little oil can be sent in | 


with it, which serves to lubricate the rubbing surfaces. 


The volume of air compressed is equal to 92 per cent. of the | 


space swept by the compressing piston; at 30 revolutions the 


volume is 94 per cent.; at 40 revolutions, 92 per cent.; and at | 


50 revolutions, 86 per cent. of the whole ; 40 revolutions is the 
working speed corresponding to a piston speed of 315ft. per 
minute. The diameter of the compressing cylinder is 18in. 
nearly ; the stroke a little under 4ft.; the air is compressed to 
about 75 lb. on the square inch. 

Figs. 1, 3, and 4 are enlarged sections through the com- 
pressing cylinders. Figs. 2 and 5 are end views. An elevation 
and plan will be found on page 242. 


THE WESTINGHOUSE AIR BRAKE COUPLINGS. 


Mr. GEORGE WESTINGHOUSE, JUN., has lately patented a 
further improvement in his brake, which we illustrate herewith. 
While the original coupling is retained, duplicate rubber hose are 
used between the coupling and the iron train pipe. A ball valve 
works in a tee-piece, which is placed at each end of the hose, and 
forms the junction between the duplicate hose and the coupling 
and the iron train pij pectively. As will be seen from an 
inspection of Fig. 4 thi valve seats itself and prevents any 
serious escape of air when a hose bursts. Trains fitted with this 
arrangement will not be stopped the automatic action of the 
brake should a hose give way. The valves will virtually stop 
the leak by closing both inlets to thedamaged hose, and the other 
hose being available, the train can proceed as though nothing had 
happened. A train can only be stopped by both hose bursting, 
which is an unlikely peri Hine hen both hose are in good 
condition the ball valve will have no tendency to block up either 
passage, and will maintain a central position, where it will not 

terfere with the free passage of air through the train. Figs. 4 
and 5 show the tee-piece containing the valve in detail. The 
brake pipe or coupling is screwed into the nozzle, which is suitably 
threaded inte ly, while the hose are attached to the nipples 
of the usual form. It is obvious that if the hose attached to the 
left-hand nipple burst, the ball valve will seat itself as shown, and 

all communication to the defective hose, | vata. 
any escape of air, and leaving free communication open ughout 


more costly than the ordinary method of oonating,. it effects some 
saving in the renewal of hose, as they need not be removed until 
- we ed actually burst, while under the present system the hose 


needs careful inspection, and must be removed at the least sus- 


be perfectly under control. In order to prevent the ball valve 


e is provided in 


Fic. 


one of the seat valves, so that if the first rush of air should seat 
the valve, it will come off again. The arrangement shown in Fig. 1 
will probably be found somewhat awkward to handle, and the p 

shown in Fig. 3 seems preferable. Although this arrangement is 


icion of decay if annoying and unexpected stoppages are to be 
re the themselves are unaltered, cars fitted 
with the duplicate hose will interchange perfectly with those fitted 
only with the old arrangement,—Railroad Gazette, 
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APPARATUS FOR COOLING CONDENSING WATER. 


| 


THE accompanying engravings illustrate a very ingenious | made to count 2 instead uf 1, the scale D will indicate 2000 as 
system of cooling condensing water, which consists in scattering | the highest number. In the engraving the scale D is marked 
it high in the air as it is returned from the hot well to the condens- | off to indicate both 1000 and 2000 at the end, two sets of num- 
ing pond ; the scattering fan or basket, as we may call it, being | bers being used, one double the other, to mark the graduations. 
driven by a lay shaft and bevel wheel, or by a belt. The principle | When the scale D is moved against the scale B the graduations 
adopted for obtaining the effect is centrifugal force, Water flow- | will exactly register with each other, and the percentage num- 
ing into a central chamber is dispersed in a finely divided state | bers will correspond with the numbers whose percentage of 


from the machine, and by its 
rapid rotation is forced through 
the atmosphere to a distance of 
nearly 20ft. from the machine. 
The quantity of water flowing 
into the machine is consequently 
distributed over the area of a 
circle about 40ft. diameter, fall- 
ing in drops into the pond or 
reservoir. The essential parts 
of this machine are—a circular 
basket A, revolving round and 
surrounding an inner stationary 
vessel B. The sides of A are 
made of wire cloth stretched 
on a suitable framework. The 
water to be cooled is conducted 
into the vessel B, from which 
it is at once discharged through 
numerous small holes in the 
lower part of the vertical sides 
of said vessel against the 
revolving basket A, and is 
thrown off from A in the form 
of drops. In practice this cooler has given the undernoted 
results:—Water entered cooler at 95 deg., temperature 
reduced by 20 deg.; water entered cooler at 100 deg. to 
110 deg., temperature reduced by 25 deg.; water entered 
cooler at 110 deg. to 120 deg., temperature reduced b 
30 deg. The machine was so placed that the top of the basket 
was 4ft. from the surface of the water in the pond. Weight of 
the machine complete, 8 cwt.; diameter of basket, 3ft.; size of 
reservoir required, 40ft. diameter; indicated horse-power 
required, three to four; water cooled per minute, 300 gallons ; 
revolutions per minnte, 300. 

In the case of ponds which are at some distance from the 
engine, it is found desirable to make the launders or troughs 
conveying the water to the cooler as wide as possible in order to 
reduce the velocity of the water entering the cooler. The 
machine at present is only made in one size, capable of cooling 
300 gallons of water per minute. The machine is manufactured 
by Messrs. Duncan Bros., engineers, Queen Victoria-street, E.C. 


THE “ PERCENTOGRAPH.” 

Tue device shown in the accompanying engraving is for 
reducing common fractions to decimals, and is particularly 
designed to be used by railroad and other transportation com- 
panies for determining percentages and proportions in dividing 


rates, revenues, or expenses on the basis of mileage; but the 
uses to which it may be put are extensive, as will be readily 
teen from the description, which we take from the Scientific 
American, 

A stationary triangle A has a percentage scale B arranged 
= hypothenuse ; a similar triangle C is fitted to slide in 
the fixed triangle, and is likewise furnished with ascale D on its 
hypothenuse, which represents a series of numbers the per- 
centages of which are to be ascertained. The numbers in the 
scales B and D increase from the right upward to the left, the 
former extending from 0 to 100 and the latter from 0 to 1000, 
or from 0 to any number higher than 1000 according to the 
Value given to the graduations. Thus, if each graduation is 


1000 or 2000 they represent. The base of the movable triangle 
is provided with a slot E, and a set screw by means of which it 


may be adjusted and held in any given position. The vertical 
side of the stationary triangle is provided with a stretched cord 


y | G, or equivalent device, which serves as a marker on the scale D. 


This cord is connected to set screws H I, and is arranged at 
right angles to the base of the triangle. A second cord K is 
attached to a collar loosely mounted on the pin I, and its other 
end is attached by a set screw O to a slide that moves on a seg- 
mental bar Q, the circle of which is drawn from the pin I. This 
cord is used to mark the percentage on the scale B, and also to 
mark the numbers on both scales. 

If it be desired to ascertain the relative proportion of rail- 
road lines, in interest aggregating, say, 1400 miles, move the 
scale D until 1400 intersects cord G on its upper edge, then 
tighten set screw. The cord K is then moved until it intersects 
the number of miles of road forming a part of the 1400 miles, 
when the relative proportion will be indicated on the stationary 
scale B. Thus, if cord K be moved until it intersects 490 miles, 
the scale B will indicate 35 per cent., and remaining distance, 
910 miles, in proportion, forming the total of 100 per cent. 
From this it is obvious that the percentage which any part of 
1400 bears to the whole will be indicated on the scale B by 
moving the cord K to the number of miles required—of the 
1400. 


In many instances there are roads which from their position 
demand an arbitrary proportion, and will not prorate on mileage 
basis. The percentograph provides for this emergency. For 
instance, if line Springfield, Mass., to New York demand 20 per 
cent. of any rate on business to Petersburg, Va., thus leaving 
80 per cent. for lines New York to Petersburg, Va., move the 
cord K until it intersects 80 per cent. on the scale B, then move 
scale D until 388 miles intersects cord K—distance N.Y. to 
Petersburg, Va..—then move cord K until it intersects 98 miles 
—N.Y. to Philadelphia—and scale B will show 20°2 per cent., and 
so on each road its proper proportion of the 80 per cent., as 
indicated. The patentee is Mr. S. J. Tucker, of Richmond, Va, 


LANG’S WIRE ROPE. 

TuE following extract from the Journal of the Royal Agricul- 
tural Society affords a good description of the rope we now illus- 
trate. Lang’s rope is made by twisting the strands and the rope 
both in the same direction:—“The difference in construction 
and wear will be readily understood by reference to the accom- 
panying illustrations, which represent old and new ropes. 
Whilst a soft material like hemp must be twisted in opposite 
directions, in order that the particles may cohere together, the 
rigid character of steel renders this unnecessary. In looking at 
the two ropes, it must be evident that in Lang’s patent there is 
a much larger wearing surface, and that more equally exposed 
to friction. Again, under the ordinary twist the strands of the 
rope and the rope itself are ‘laid’ in opposite directions, and the 
wires are worn on the crown of the strand; a small part only of 
the rope being thus exposed to friction, the wires on each side 
of the worn = retain their full strength. The result is that 
many ropes have to be taken off, consequent upon the wires 
breaking upon the crown of the strands when otherwise only 
slightly worn. This is seen in Fig. 25, all the broken parts 


being on the crown of the strands, By Lang’s patent the 
strands and the rope are laid in the same direction. There is 
thus a much larger surface exposed to friction, and the cause of 
wires breaking upon the crown of the strand is removed. The 
working of the rope round drums, pulleys, and curves bends the 
wires obliquely, and thus the greatest possible amount of wear 
is secured, since the wires will not break until they become too 
weak for their work. At the Derby Show in 1881, these 

made under John Lang’s patent, were exhibited for the first 


time. The judges were favourably impressed with the merit of 
the new invention, but having no actual experience of durability, 
were not in a position to recommend a medal. The evidence 
that has been forthcoming in the interval has proved so con- 
clusively the superiority of wear for this rope over the ordi 
construction, that on this occasion the judges had no doubt as 
to the propriety of awarding a silver medal.” 


MECHANICAL MOVEMENT. 


Tue device herewith illustrated consists of a pair of toothed 
wheels geared together, and so arranged that continuous rota- 
tory motion is communicated to the wheels, one pawl acting on 
one of them when the lever moves in one direction and another 
pawl acting on the other wheel when the lever moves the other 
way, the wheels thus driving in the same direction, but turning 
in opposite directions. On a suitable frame C are geared two 
spur-toothed wheels AB. Pawl levers D are set so as to act on 
the teeth of the wheels for driving them in opposite directions. 
The pawls are formed on the ends of short rods E, that are 
fitted to the sockets F of the pawl levers for being worked by 
them, and they rise and fall in the sockets in order to pass over 
and drop into the teeth for working the wheels, the springs G 
forcing them down. The pawl levers D are connected to a work- 
ing bar H, which is to be reciprocated by power applied to it in 
any approved way. A lever L may be pivotted to the frame C, 
and have one arm K worked by hand and the other by the feet. 


One or both"of the pawl levers may have an arm M, by which 
the power may be applied by hand, the lever L being dispensed 
with. The pawls are connected to trip levers N, by which they 
may be raised out of contact with the wheels, when it may be 
required, to permit the working lever to be shifted to a more 
favourable point for starting the machine. The trip levers are 
connected to a rod O, worked by a hand lever P, on the power 
lever, when it may be worked at the same time that the hands 
are employed on the power lever, the hand lever being con- 
nected to any one of the trip levers by a rod U. The power 
may be transmitted from the wheels AB bya pinion Q. An 
important feature of the device is that power may be applied by 
long or short strokes, which may be varied within a consider- 
able range, according to the number of teeth the pawls may be 
made to take at each operation. The leverage of the trans- 
mitting gear may thereby be varied, according as the work is 
light or heavy. This invention has been patented by Mr. 
Frederick Kubec, of Riverside, lowa.—Scientific American, 


Compound LocomorTivEs.—The Railroad Gazette, commenting on 
the 300 mile run made by Mr. Webb’s pound | tive on the 
26th of last October, says :—‘‘ As English expresses go, the train was 
neither exceptionally fast or heavy. It would be interesting to 
know the average indicated — and resistance of the train. 
so that some idea might be formed as to the consumption of coal 

r indicated horse-power. Assuming the average resistance at 

4 1b. per ton of gross weight of train, the average indicated horse- 
wer would be 420, and the consumption of coal per hour being 
1907 Ib., the average consumption per indicated horse-power 
hour would be 2°87 lb., which figure does not show any remarkable 
as pared with results obtained from the ordinary 
form of locomotive when —- worked. It is, of course, 
possible that the resistance exceeded 141b. per ton, but this seems 
an ample allowance for a line which, for the greater af. its 
length, is nearly straight, and has few gradients exceeding 16ft, to 
the mile, except in the last 60 miles, where es ranging from 40ft. 
to 70ft. to the mile are common.” It will be seen that our con- 
tempo: attaches about the same value to the performance that 
we have done. 
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LETTERS TO THE EDITOR. 
_ [We do not hold ourselves responsible for the opinions of our 
correspondents, | 


CLIMBING TRICYCLES. 

‘Srr,—In reply to Mr. Aldridge, I certainly do adhere to my test, 
and shall welcome the least vestige of reasoning that will demon- 
strate it a false one. I can make no other form of tricycle that 
will even begin to climb such obstacles; and, with regard to 
inclines, how is it he does not know already that the incline was 
steeper than has ever been known or exhibited for a tricycle to 
mount? There is no machine anything like as easy for ten miles 
per hour, combined with the steepest hill climbing. It has no loss 
of power, being perfectly direct action, and no one who has tried 
my recent improvement for a moment hesitates to exclaim at the 
astonishing gain experienced. But as for Mr. Alridge, will he tell me 
how to become so sufficiently self-assured as to be able to write 
against a machine one has never tested, never ridden, and never 
even seen? For surely he would not make statements knowing 
them to be utterly false. I was perfectly astonished to read, “If 
the wheels were put a quarter of a revolution forward or backward 
the test would fail.” If Mr. Alridge had any spot of practical 
mechanical experience in his nature, he would well know that it was 
utterly impossible to make the “trick” he describes ; and, what is 
more, it conclusively shows that he has never even seen what he 
is writing about, as thousands of Agricultural Hall eye-witnesses 
will readily know. 

_He commences by stating that my public challenge demands 
“his contrary assertion.” One can get through the challenge, 
stand all the tests, and answer all the criticisms of experience, 
but the “assertion,” which can be equally well made by a child, 
is to be conclusive. And so Mr. A. has asserted that the stairs 
were ‘‘not ordinary stairs,” when everyone who saw them knows 
they were, save being as wide as, say, those of the Charing-cross 
Hotel. The machine is wanting “free pedals!” yet strangely 
enough that is one of the advantages claimed for it, and was shown 
at the Hall. The “National” is also wrong as to “height of 
wheels!” still more strange, for they are the usual height, 45in. 
He again gratuitously informs us that it is “‘ not double driving.” 
This, in the face of all the machines being fitted with the most 
a double-driving system ever known, and both wheels 

ving no other connection with the crank. 

Who would have thought it possible for a man to take up his pen 
against a leading article in a scientific paper to contradict it, and 
proceed to inform your readers, with absolutely no knowledge of 
the subject he is writing about. Ashe presses me with a challenge 
about his ideal machine, I am willing to take him ten miles in an 
hour, and up one of the steepest hills in England, and should he 
succeed in keeping level with me, I will pay all expenses. At any 
rate he will then be able to satisfy himself as to the merits of the 
“* National Royal Direct Action” far better than by making asser- 
tions in the dark. H. J. Lawson. 

National Cycle Works, Limited, 

Coventry, March 26th. 


HIGH LEVEL RAILWAYS IN CONNECTION WITH CITY IMPROVE- 
MENTS AND IMPROVED DWELLINGS. 


Sm,—In a letter addressed to Mr. Samuel Morley, M.P., in 
November last, I in brief terms sketched out a plan by which those 
whose occupation admits of their residing at a distance equal to 
thirty, forty, or fifty minutes measured by time, could be 
accommodated with a cottage and garden in an airy locality, under 
sanitary conditions immensely superior to those existing within 
the metropolitan bounds; each of the dwellings being larger and 
better than can be obtained in town, and at much lower rents— 
52s. a year for railway fare taken into account. 

As railways are destined to play an important part in the 
re-habitation of the people of our larger cities, it will be well to 

nd a few moments on this subject. I will commence by stating 
that I consider the underground Metropolitan lines a tremendous 
mistake, whether viewed from the point of health, convenience, or 
economy. They are little better than monster sewers, full of 
darkness and sulphurous gas, which cannot but be injurious to the 
health of daily passengers. No doubt these underground lines 
are convenient for the neighbourhoods through which they pass; 
but for the centre of London, say Oxford-street, they are of little 
or no service. The original projectors were seared into following 
the example of the mole in his burrowings, by the prejudices of the 
ple against intersecting the City with lines of railway, and also 
y the cost of acquiring the necessary properties. The prejudices 
are fast dying out. People are beginning to see that railway 
communication is indispensable. That being the case, we want it 
in its best and least objectionable form; and as to the cutting-up 
of the City, nothing is more desirable, and there is no way of 
doing it so economically or so well as by high level lines of railway. 
The rushing of trains to and fro at an altitude of 20ft. through an 
extensive city, where the air is apt to become stagnant and heavy, 
is, in its beneficial results, almost tantamount to a continuous 
thunder storm. 


Some years ago I conceived the idea of a high-level line so 
planned that 2 company could afford to acquire property such as 
the north or south side of Oxford-street, and turn it to so good 
account as to show a satisfactory dividend. In the case of the 
underground lines, all the advantage derived from the millions of 
bricks used in the construction, to say nothing of the cost of 
excavation, is simply—the tunnel; whereas in the h'gh level line, 
a plan of which I have had drawn, and of which the above 
illustration is a reduction, the arches on which the line rests are 
turned into magnificent shops or warehouses, 12ft. in height at the 
lowest part, 16ft. high at the centre of the arch; with superior 
basements in addition. Abutting upon the one side of the line 
would rise a row of houses fronting another thoroughfare; these 
might be six stories in height, with shops and basements equal in size 
to those under the arches. ‘Thus every yard of the space under the 
line—save and except the thickness of the piers on whicli the arches 
stood, and the breadth of the streets over which the line passed— 
would bring in a perennial and very handsome revenue; as would 

‘also the houses abutting upon the line, with frontages facing the 
other thoroughfare. Into a grand trunk central line, like that I 
have sketched, not only might the London and North-Western, 

«Great Western, Midland, Great Northern, and other provincial 
lines converge; but from it—as the ribs from the orn 
spring lines on the high level plan, towards model townships 


planted at distances of ten or more miles out from the centre of the 
city. 

Such a railway as here suggested, running from Cheapside to 
Hammersmith, along the south side of Oxford-street, would form 
a most convenient and magnificent Grand Central High Level 
Line; and in its construction an additional fine central carria, 
thoroughfare, running parallel with Oxford-street, would 
created. At the first glance at such a ae a0 the difficulties in 
the way appear almost insurmountable. But when it is considered 
that the arches on which the railway would rest would be con- 
structed at the back of the present line of houses, with little or 
no interference with the street traffic, it will be seen at once that 
the process is a much easier one than the construction of an under- 
ground line. R. Scort. 

12, Paternoster-buildings, March 18th. 


AYR HARBOUR SLIPWAY. 


S1r,—In your notice of the Ayr Harbour slipway in your issue 
of the 22nd ult., you state your surprise that rollers are not used 
for the carriages of slipways in place of wheels and axles, ‘* which 
would reduce the power cecahel to haul a vessel about 35 per cent.” 
We beg to say that we quite agree with your remarks on this sub- 
ject, and having given our attention to this matter some time ago, 
we have proved by a careful series of experiments that the gain in 
hauling power by using rollers instead of wheels and axles is fully 
what you state, and in October of last year we patented a system 
of rollers which will, we have every reason to believe, increase the 

uling power of slipway machinery over 50 per cent. 

We enclose a diagram of strains obtained from experiments 


when he suggests—not claims—the addition of a little carbon in 
one patent, and a little oxide of manganese in another, this can 
hardly constitute the claiming of an addition of a triple metallic 
compound of iron, carbon, and manganese, to Bessemer metal 
which addition has rendered the Bessemer process the great success 
which it is. I have not before alluded to these suggested additions 
of a little carbon and a little oxide of manganese, because such 
additions are never made, and have no connection with my process, 
Mr. Jeans speaks of ‘‘the Martin process.” I do not know it, 
unless it be Day and Martin’s process of making blacking; but he 
probably means I. Gilbert Martien’s pneumatic process, which jg 
practically worthless, though it decarbonises melted cast iron, | 
refer Mr, Jeans to my book, a copy of which I sent him for an 
explanation of why Martien’s name crperts in my specification 
of 22nd Sept., 1856. This appearance Mr. Jeans calls an ‘ inex. 
orable fact.” Well, nobody said it was not. Mr. Jeans’ letter jg 
another “‘ inexorable fact.” As to my first and second patents of 
1856, I have in my recent letters informed Mr. Jeans that they 
were superseded by my third patent; so he may < them to pieces 
much as he pleases, though he does not understand either of 
them. 

“Ts it any wonder,” says Mr. Jeans, “that Mr. Mushet’s friends 
would not pay £50 for his patent.” They were never asked to do 
so. My patent lapsed, because the trustees in whose hands it wag 
lodged neglected to pay the third year’s stamp duty upon it, and 
worse than that, never informed me or my friends of this neglect, 
These facts Mr. Jeans could have learned by reference to my book; 
but he preferred to throw mud at me, hoping some of it might 
stick. My process was in this respect more valuable than Mr, 
Bessemer’s, inasmuch that the latter process was useless apart 
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made with a quarter size model of our own slipway as at present 
fitted with wheels and axles, and if fitted with our patent system 
of rollers, the results you will observe are as follows:—In the dia- 
gram the line A shows the theoretical pull on hawser if there were 
no friction, the incline being 1 in 24. B shows actual pull on same 
with rollers, and C the pull when the ordinary wheels and axles are 
used. Following the vertical column, and taking the load at 2000 


tons, we find on line A the theoretical pull on hawser = 83) 


tons, and the actual pull with rollers is shown on line B as 95 tons, 
as against 159 tons on line C with wheels and axles. Another 
advantage attending the use of rollers consists in the greater 
launching power they confer, which is also illustrated in the dia- 
gram by the line D, which shows the launching power with rollers, 
and E with wheels and axles. Again, taking the load at 2000 tons, 
we find the launching power shown by line D with rollers is 73 
tons, and on line E with wheels it is only 24 tons. Rollers of 
various forms, sometimes spherical, are used for slipways on the 
Continent and in the United States, but so far as we are aware 
they have not been hitherto employed in this country. It would 
appear from our experiments that they offer a great many advan- 
tages over the ordinary plan of wheels and axles. 
Day, SumMERS, AND Co, 
Northam Ironworks, Southampton, March 11th. 


“THE CREATORS OF THE AGE OF STEEL.” 

S1r,—The above is the title of a book published by Mr. W. T. 
Jeans, the writer of a letter on the same subject, which appeared 
in your last week’s impression. Both Mr. Jeans’ book and his 
letters are specially framed to destrey my reputation as an in- 
ventor, and to exhibit me as a metallurgical jay, parading in 
borrowed plumage. With his book I have dealt already in 
the technical papers, and I now proceed to deal with his utter- 
ances as set down in his letter which appeared in your 
columns last week. The object of Mr. Jeans is to prove that 
I did not invent the Spiegel process, which I patented on 22nd 
September, 1856, but that Mr. Bessemer had, earlier in that year, 
invented and patented that process; and at the conclusion of his 
letter Mr. Jeans says, ‘‘ I shall take care that in the new edition of 
‘The Creators of the Age of Steel,” now in preparation, the exact 
facts as to his—Mr. Bessemer’s—honourable priority will—shall?— 
for the future be placed beyond contradiction by any sane man.” 

Now, without waiting for the hatching of Mr. Jeans’ historical 
egg, and which may possibly be addled, I call upon him to produce 
his proofs. If he can extract anything out of Mr. Bessemer’s 
patents of prior date to 22nd September, 1856, indicating that Mr. 
Bessemer knew of my process, orin any manner alluded to it in his 
claims, then I will at once declare that Mr. Bessemer, and not 
R. F. Mushet, was the true inventor. This is a fair offer, and should 
Mr. Jeans fail in the task he so triumphantly promises to accom- 
plish, he will, so far as I am concerned, stand before the world 
as defeated. I do not envy Mr. Jeans his position. It 
is not enough for him to slander me for the time present as 
an impostor, claiming another man’s invention, but posterity, 
in the future undying volume of ‘‘ The Creators of the Age of 
Steel,” is to view me as a metallurgical quack, building a tottering 
reputation upon Mr. Bessemer’s invention, and receiving, in 1876, 
the Bessemer gold medal on false pretences. 

Mr. Jeans may please himself, but I candidly tell him that I will 
review his second edition, and in my second edition of ‘‘ The 
Bessemer and Mushet Process,” I will insert every letter I have 
on the subject, and every fact in connection with it, so as to 
show him in the eyes of posterity as the man who tried to blacken 
a — as an inventor, and as an individual, and signally 

I do not desire, as Mr. Jeans asserts, to ignore or conceal any 
claim or suggestion contained in Mr, Bessemer’s patents; but 


from mine; and as all the processes of making cheap steel are 
essentially dependent upon mine for their success, it is no boast for 
me to say that my process is the most valuable. 

The six gentlemen who constitute Mr. Jeans’ re oy of 
creators, to iny utter exclusion, have all great merits, well set forth 
by Mr. Jeans as long as he takes truth and fact for his guides; 
but inasmuch as my process is the key of their success, which not 
one of them can dispense with, I am certainly an even more im- 
portant creator of the age of steel than any one of the six; and 
this is a fact which cannot be disproved, 

As Mr. Jeans has, in 131 pages of his book, only been able to do 
Sir H. Bessemer, as he says, ‘‘ scant justice,” his new edition will 
necessarily be swollen to portentous dimensions. May I ask Mr. 
Jeans to spare a corner for my “‘ manganese incident,” which is 
another inexorable fact.” R. F. Musnet. 

March 22nd. 


Sin,—With reference to the first use of manganese in the 
Bessemer process, Mr. Carulla, like a good many other metal- 
lurgists, seems to be unaware of the fact that Sir Henry Bessemer 
used the following words in his patent of January 4th, 1856 :— 
‘* When the metal is required to form steel, I put into the furnace 
(converter) during the process of refining about 1 or 2 per cent. of 
oxide of manganese ;” and ‘‘ When the refinement of the iron is 
desired to be carried to the extent of depriving the metal of its 
carbon as far as practicable, and thus produce soft malleable iron, 
I entirely omit the use of manganese.” As that statement was 
recorded in the Patent-office seven months before Mr. Mushet ever 
heard of the Bessemer process, and eight months before Mr. 
Mushet took out his first manganese patent for the worthless pro- 
cess of Martien (not the Bessemer process), am I not justified in 
saying that Sir Henry Bessemer was the first man who produced 
steel in the Bessemer converter by the use of manganese? I leave 
it to others to say that that honour belongs to Mr. Mushet. 

68, Rattray-road, Brixton, March 24th. W. T. JEANS. 


LENOIR GAS ENGINE. 


Srr,—In your impression of 21st inst. Mr. Pinchbeck certifies to 
the consumption of the Lenoir engine never exceeding 50 cubic feet 
of gas per brake horse-power per hour at the works, Mr. Pinch- 
beck’s information is valuable, as he speaks from personal observa- 
tion, but I find a very different result from trials made by M. 
Tresca in 1861. Testing an engine with a cylinder 11°3 diameter 
and giving nearly 2-horse power on the brake, this gentleman found 
a consumption of 95°7 cubic feet per brake horse-power per hour, 
which varied in another trial to 121°25 with same engine. Another 
Lenoir engine with cylinder 6°3in. and 1-horse power on the brake 
showed a consumption of 101°6 cubic feet per brake horse-power per 
hour. Taking the heating power of gasat 6000calories per cubic metre, 
or, say, 670 foot-pounds per cubic feet, 3°8 cubic feet should give one 
horse-power theoretically. M. Tresca would therefore have an 
efficiency of about 4 per cent. against about 13 per cent. for the 
same sized engine of the present day, but the 50 cubic feet would 
give 8°5 per cent. The last would be looked upon as an extra- 
ordinary result at the time, and I think had it been reached outside 
the works there would have been more of these engines now work- 
ing. I hope through your columns we may find a little further 
light thrown on this discrepancy by others who have some informa- 
tion on the subject. w. 

Fulham, March 22nd. 


THE GAILLET AND HUET PROCESS FOR SOFTENING AND 
PURIFYING WATER. 
Sm,—The pamphlet on this subject reviewed by you in, last 
week’s ENGINEER was in no way intended as a literary treasure, 
but was compiled solely to draw the attention of manufacturers 
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and steam users to the process, fuller and detailed information 
being supplied on application at my office. 
The clerical errors you point out have been corrected, but I must 
ask you to excuse me—for the preestt_-sapplving the information 
ou ask regarding the rate of precipitation, as I will be in & position 
in two weeks’ time to substantiate my remarks by practical results, 
[am now fitting up two complete plants in London, oné for Mr. 
James Duncan, Clyde Wharf, Victoria Docks, to purify the feed 
water for twenty-six boilers, 185,000 gallons daily, and the other 
" for Messrs. Cordner, Allen, and Co., general engineers and electri- 
cians, Stanhope Works, Fulham ; the latter application will be all 
the more interesting, inasmuch as the clarification tank will be 
illuminated by the electric light, thus showing the progress of the 
clarification or precipitation, from the time the muddy Thames 
water enters the tank at the bottom till its exit at the top, pure 
and ready for use. j 

The water at Messrs. Duncan’s Works is drawn from a well, and 
ss charged with carbonate of lime, sulphate of lime, chloride of 
magnesia, chloride of soda, and organic matter. 

Messrs. Cordner, Allen, and Co,—who are manufacturing for 
us—have at their disposition the high and low tide Thames water, 
as well as a supply from the waterworks. Backed by these two 
applications, I shall not only be more able to reply to your very 
practical uestions, but can put you in the position of experiment- 

yourself on the genuineness of a process which has been a long 
felt want by steam users and manufacturers in general. 

11, Queen Victoria-street, London, A. Howatson, 

March 24th. 


THE NATURE OF FRICTION, 


§ir,—I read your article on friction in Tuk ENGINEER of Febru- 
ary 22nd with much interest, and have been disappointed to find 
that none of your correspondents have attempted to t for 
some of the unexplained pl ted with this force. I 
venture to submit the following partial explanation, which, if well 
founded, will no doubt be pape to many who may expect 
to find some very subtle electrical or other agency at work. 

First, as to statical and sliding friction. Your correspondent, 
Mr. Stephenson, attributes a good deal of this to adhesion; and in 
some cases this kind of friction may be partly contributed by this 
force. Thus, if two clean surfaces of, say, lead, or of some colloid 
substance—such as glass, glue, or india-rubber—be rubbed together 
with a degre of pressure, the surfaces may in some points cohere or 
adhere, and to keep the surfaces moving over each other force must 
be supplied sufficient to shear these connections; at other points 
the resistance is more likely to be as I shall shortly explain. But 
this cohesion or adhesion is only what is commonly enough known 
as seizing, and only exists when there exists an unbroken continuity 
of substance—that is to say, when the surface at some point or 
points has become obliterated altogether. When a locomotive 
wheel slips, there is a tendency to seize; but the heat —— by 
the motion, being produced in the actual substance of a very thin 
layer of the surfaces in contact, possibly even fuses this layer, and 
the welding hot particles are scattered in exceedingly minute 
globules, which in the dark may be plainly seen. The rail being 
thus lubricated with semi-molten material, seizure cannot take 
place, and the very thing to restore the grip is sand, which is also 
the very thing to prevent adhesion. There can be no adhesion 
between two dry’bricks, yet there can be considerable friction. A 
fly can walk with the greatest ease up the perpendicular surface of 
the most highly polished mirror, yet the points of its claws, which 
are exceedingly fine, are anything but favourable to adhesion. 
There can be little doubt but that this kind of friction consists 
simply of an interlocking of the inequalities of the surfaces in 
contact, and though the surfaces may be highly polished, and 


the effect would almost equal that of the oil bath. Several other 
practical deductions present themselves, but I must terminate an 
already too lengthy letter, lest I find my effusion committed to your 
waste-paper basket. R. SNowpon. 
Widnes Foundry, Widnes, March 22nd, = 


‘ HIGH SPEED LOCOMOTIVES. 
S1r,—After reading your articles in the last two issues of THE 
ENGINEER on “ High Speed Locomotives,” I think, while on the 
bject, the enclosed diagram may be of interest to some of your 
readers, as showing the rapid increase in the consumption of coal 
when a locomotive attains a very high speed. The diagram is pre- 
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pared from the results of engines running regular trains on some of 
our main lines. It is understood that the trains run on an average 
road, where the gradients would fairly balance one another. 

+ London, March 24th. C. Hopeson, 


SCOTCH CINDER PIG. 

S1r,—At the present time the following outcome of some —— 
ments lately completed may interest many of your readers. Fora 
long time Carron pig was out of the market, but as the output in- 
creased beyond the makers own requirements, they were obliged to 
find an outlet for their superfluous make. With the view of con- 
trasting Carron brand with that of other makers, I purchased in 
the open market, through an eminent Glasgow broker, small Is 
of No. 1 grade of some different high-class brands, in which, it is 
understood, no cinder is being introduced. These brands were 
carefully sampled, and subjected to chemical analysis by a chemist 
of repute with the following results :— 


capable of reflecting light perfectly, these, maybe, ultra-microsco- 
pical inequalities yet nevertheless exist to some extent, and it 
must be apparent to everyone that the more swiftly the surfaces 
pass over each other the less the retarding force due to this cause 


There is also the friction of liquids in pipes, or what not, and the 
friction of lubricated surfaces. I believe these to be one and the 
same phenomenon. Everyhody knows that the friction of the 
liquid is increased as the diameter of a pipe is lessened, and in 
capillary tubes it must be very great and be greatly affected by 
—— variations in the size of the tubes. his friction is said 
to be due to the rubbing of the liquid against the walls which 
contain it, and to the friction of its own particles, or molecules— 
according to taste, I suppose—against each other. Iam inclined 
to think it partly the result of churning caused by rough and 
undulating walls, and partly due to the viscosity of the liquid; 
here Mr. Stephenson's adhesion theory is partly applicable. The 
very thin layer of liquid which is in absolute contact with the 
walls I believe to be almost as stationary as the walls themselves, 
and hence the reason why friction is greatest in channels which 
relatively have most surface. 

It would be interesting to know whether, with a constant differ- 
ence of pressure between inlet and outlet, the friction remains the 
same, whether these pressures be equally raised or lowered ; if 
increased pressure notably increased the friction, and vice versa, it 
would greatly tend to establish the theory, that liquid friction is 
a rubbing of particles, for it would increase the pressure between 
them. Increased heat, by partly destroying the viscosity, would 
lessen the friction undoubtedly, and this enables us to understand 
why a certain degree of temperature is best suited to a particular 
lubricant in lubricated bearings. 

For the sake of making clearer my remarks on this part of the 
subject, Iannex sketch of a bearing, such as you described in your 
article. As soon as a new journal has run awhile, its surface 

becomes smoothly polished by the grinding 

toap | A 
action of the prominent portions of the sur- 
faceagainst each other, which will contribute 
in the first instance a little friction in 
accordance with the first principle I have 
explained. The wear of the shaft and its 
step both contribute to minimise the pres- 
sure at A and B, and cause it to be greatly 
concentrated towards the crown E, where 
the load comes on. Imagine now what 
takes place ; the oil in the oil bath touches the journal, 
which is wetted by it as it revolves, and on reaching the 
ape A, where the pressure is small, all except a thin film may 

scraped off. This thin film, which is partly in absolute contact 
with the surface, is carried forward almost as if a part of it, and 
after a turn or so a thin layer of the liquid is carried by the 
friction—which, as I have previously said, becomes very great in 
capillary channels—between the brass and its journal, and this 
liquid film supports the whole of the load, and, so long as the 
rotation continues, is maintained so as to keep the surfaces 
separate; for if its thickness decrease the friction increases, and 
the moving surface brings round with greater force its film; so it 
adjusts its thickness according to the load, the speed, and the 
supply of lubricant. It is now evident that a pressure gauge 
situated at E would record—just as you say was accidentally 
discovered—a pressure depending upon the extent of surface, the 
rate of wearing, and the load, and at successive points on either 
side of this the pressure would diminish, until at about A and B it 
would become nil. Now as at the crown of the bearing the 
pressure may be so _— as to render the film exceedingly thin 
there, the heat which is produced in the very substance of the film 
may be so great as to decompose it or volatilise it; then a portion 
of the surface is dried, and the bearing will shortly seize, and this 
will especially take place if there strainings so as to cause 
undulations of the surfaces and heighten at particular points an 

great pressure. 

Applying this hypothesis, it will be evident that the crown of 
rove @ bearing as that sketched is the Seed penile place for 

troducing.the oil. If the oil were introduced by oilways with 
longitudinal grooves cut in the surface of the step at about A or B, 


OIL PATH 


No.1. | No. 2. | No. 3. | No. 4. | No. 5. |Carron. 
Constituents. Pere'nt. Pere’nt.|Perc'nt.|Pere’nt. Perc'nt. 
Tron .. 92°62 90°26 | 92-26- | 91°60 | 90°70 92°12 
Carbon combined ‘71 60 | 
Carbon as graphite..| 2°97 | 3:27 8°12 | 2-44 | 2-69 | 2°88 
Silicon .. .. ..| 1°06 , 8°39 2°15 | 1°61 | 2°88 | 1°76 
Manganese .. ..| 1°87 | 1°77 | 1°30 | 2°58 | 2°18 | 1°58 
Phosphorus | “44 i | 
Sulp | “04 “04 "03 | “04 “04 
| 99°76 | 99°77 | 99°76 | 99°77 | 99°78 | 99°75 
Total carbon ..! 3°68 | S87 | 3°26 | 854 | 3°78 


From this table it will be seen that the deleterious constituents 
of the several brands vary considerably, and that if the value of 
pig iron is mainly to be determined by chemical analysis, the prices 
to-day ruling for the different brands would be materially modified. 

Chemical analysis, however, does not altogether determine the 
value of pig iron. Its mechanical properties are also most material 
factors in determining the value. The six brands of No. 1 Scotch 
pig iron before referred to I had tested by an eminent expert to 
ascertain the mechanical properties, with the following results :— 


These results are the average of ten tests of 
each sample. 


No. 1, | No.2 | No.8 | No.4. | No.5. Carron. 


Pulling stress. | 

( Ibs. Tbs. Ibs, | Ibs. Ibs. Tbs. 

Ultimate stress per} 24,298 | 29,268 29,472 | 27,763 | 24,803 27,914 
squareinch .. tons. | tons. tons, | tons. tons. tons. 
| 1306 | 1239 | 1-07 12-48 


Ultimateextension per c’nt.'per c’nt. per c’nt. per c’nt. per c’nt. per e’nt. 
OE 0°65 OTT | 0°64 “75 


| 


Thrusting stress. 
( bs. Ibs. Tbs. Ibs. | Ibs, Ibs. 
Ultimate stress per ) 125,962 | 133,682 127,714 | 188,054 | 124,369 126-701 
squareinch .: tons. | tons, tons. | tons. | tons. tons. 
( 56-23 | 59°01 | 61°63 | 55°32 56°56 
| 


Ultimate depres- { per c’nt.'perc’nt. per c’nt. 
1l‘9u 


per c’nt. per c’nt. per c’nt. 
sionin2in. ..( 7°03 | 12°61 6°54 | 7°92 9°70 


724 792 800 793 


Bending stress. Ibs. Ibs. Tbs. | Ibs, | Ibs. Ibs. 
| 688 
Ultimate deflection 29 “27 $2 | +28 "82 


Specific gravity or 
density .. .. 7°1165 


7°0815 7°1146 | 71367 77-0895 


One of the properties of Scotch pig iron most highly valued is 
that of being able to work up a large proportion of scrap or other 
hard iron. ‘fhe relative value of this property in the several 
brands tested is indicated by the resistance to thrusting. A refer- 
ence to the above table shows how this property varies in the dif- 
ferent brands. It will also be found that different samplings of 
the same grade of the same brand vary considerably, both chemi- 
cally and mechanically. Thus it is evident that every brand of pig 
iron should stand on its own merits. The original reports on the 
tests can be seen here. 

Davin Coway, 


Manager for Carron Company. 
(Incorporated by Royal Charter). 
Carron, Falkirk, N.B., March 26th. 


THE CAPELL FAN. 

Srr,—As the report of Mr. D. K. Clark, C.E., on this fan is now 
in your hands, a few words as to how it came about that these 
tests were made may not be out of place. In September, 1883, the 
new fan was brought to the notice of the South Staffordshire and 
East Worcestershire Mining Institute, at Dudley. It was tested 
for quantity and water gauge with closed inlet, and gave very high 
li. In the discussion which followed I was mints | very 
closely as to the power required to obtain the high air speeds shown 
by my fan. I was quite aware that any statement I made would 
not be accepted, so I simply proposed that power tests should be 
made, and promised to arrange for them. After many inquiries as 


paper, and after a warm controversy it was suggested by you that 
an engineer of experience should carefully test the fans and report 
on them. This has been done, and the report is before you. In 
comparing the 3ft. fan with the 5ft. now tested, it is well to 
note that the inlet of the 3ft. fan is 19fin. to 36in. diameter, while 
the 5ft. fan has its inlet 29in. to 60in. diameter. A novel arrange- 
ment of the inner fan appears to have made a difference in this 5ft. 
fan, and will require to be carefully considered. The air was 
measured in a 32in. tube, which reduced the velocity, as the inlet 
proper was only 29in., and in open fans the velocity of the air 
entering is affected by contraction at any point. The work done 
by the fan, I take it, is the work done in passing the given volume 
through the inlet proper, as the suction tube might be 4ft. dia- 
meter when the actual work, if taken by the velocity at the mouth 
of the inlet and at the mouth of the 4ft. suction tube, might differ 
in the proportion of eight to one. I merely mention this as the 
employment of a tube er than the inlet alters the open water 
gauge and the air speeds, and makes results vary a little from the 
trials of the 3ft. fan. If the figures appear strange to your readers, 
I can only say that I have long been aware of their puzzling cha- 
racter, and have afforded every facility in my power to have them 
investigated. If the method of measuring the air is found to be 
faulty, the same rule will apply to every other fan. I believe that 
if any error exists in the measurement of the horse-power of air, 
it will be found in estimating the value of M as applied to air in 
rapid motion. G. M. CaPELL. 
assenham Rectory, Stony Stratford, March 25th. 


[The report in question will be found on page 236.—Ep. E.] 


BREAKAGE OF PROPELLER SHAFTING. 

S1r,—The report of the nature of accidents happening to pro- 
peller shafting which apd correspondent Mr. Greenhill suggests 
should be made, will not only be interesting, but will show 
designers of engines where and how construction may be modified 
to prevent as far as possible the recurrence of accidents which are 
so often, and I may say so regularly, taking place. If such a list 
should be ever published, I will venture to state that of the 
number of breaks taking place at the fore or engine end of the 
shafting, by far the most will be found to have happened at the 
pin of the aftermost crank. The reason is easy to find. A shaft 
out of line struggles to straighten itself at every revolution ; the 
amount of springing in the line of shafting, occasioned by the 
bending of the vessel’s structure, is continued across the aftermost 
bearing in the base-plate as a fulcrum, and finds relief in 
the first weak place that it comes to, the web of the after 
crank ultimately breaking the pin. This shows the need 
of some slightly flexible joint between the crank and the 
thrust block ; a joint can be more easily managed there than where 
there is a thrust and pull on it. Some forms of joint would also 
guard against another danger—end pressure on the cranks, from 
the unskilful or careless adjustment or non-adjustment of the 
thrust blocks. Loc CHIP. 

March 26th. 


THE COST OF DREDGING. f 
Srr,—In collecting some data about the costs, &., of “‘ Dredg- 
ing,” there appears to be an error in the figures supplied in Mr. 
John Ward’s letter to your paper of the 7th inst., p. 190. The 
total expenses are therein represented at £673 17s. 2d., instead of 
£770 17s, 2d., as I make it. CAMERON BROCK, 
9, Victoria-chambers, Victoria-street, London, S.W., - 
March 21st. 


STEAM HAMMERS, 

Sir,—Our letter of the 8th inst. does not refer to your corre- 
spondent’s letter and description, but to the hammers themselves ; 
and anyone interested can easily verify our statement. : 

Steam Hammer Works, Openshaw, B. AND 8S. MASSEY." 

Manchester, March 26th. 


GENERAL ENGINEERING CoxsTRUCTION.—The fifth of a course of 
lectures on ‘‘ General Engineering Construction,” by Mr. J. W. 
Wilson, jun., vice-principal of the Crystal Palace School of Prac- 
tical Engineering, was delivered on the evening of March 13th, in 
the reading-room of the Society of Engineers, Victoria-street, 
Westminster, Mr. A. T. Walmisley, member of Council, in the 
chair. The lecturer commenced by considering the general nature 
of a roof, with its different conditions of thrust and stress. After 
referring to the various sources of roof load, he proceeded to the 
subject of accessory roofs of different kinds; and then referred in 
detail to the nature and construction of principals for timber roof 
work, compound roof work, and iron roof work, directing special 
attention to their various parts, junctions, &c. The lecturer then 
went on to describe other details of roof work ; purlins of different 
dimensions; wind ties, &c.; and the various coverings in use. After 
mentioning some points connected with the subject of erection, he 
concluded by referring to some special roofs of large span. The 
lecture was illustrated by diagrams and models. 

RoyAL METEOROLOGICAL SocreTy.—The usual monthly meeting 
of this Society was held on Wednesday evening, the 19th instant, 
at the Institution of Civil Engineers, Mr. R. H. Scott, F.R.S., 
president, in the chair. Messrs. W. Bailey, M.A., W. L. Bloire, 
A. L. Ford, H. Leopold, A. F. Lindemann, F.R.A.S., and Rev. 
E. B. Smith were elected Fellows of the Society. The President 
read a paper entitled ‘‘ Brief Notes on the History of Thermo- 
meters.” He stated that the subject had been handled in a com- 
prehensive manner by M. Renou, a few years ago in the 
Annuaire of the French Meteorological Society, so that he should 
merely mention some of the leading points. The name of the 
actual inventor of the instrument is unknown. The earliest 
mention of it, as an instrument then fifty years old, was in a work 
by Dr. R. Fludd, published in 1638. Bacon, who died in 1636, also 
mentionsit. The earliest thermometers were really sympiezometers, 
as the end of the tube was opened and plunged into water, which 
rose or fell in the tube as the air in the bulb was expanded 
or contracted. Such instruments were of course affected by 
pressure as well as temperature, as Pascal soon discovered. How- 
ever, simultaneously with such instruments, thermometers with 
closed tubes had been made at Florence, and some of these old 
instruments were shown at the Loan Collection of Scientific 
Apparatus at South Kensington, in 1876. They are in the collec- 
tion of the Florentine Academy, and in general principle of con- 
struction they are identical with modern thermometers. Passing 
on to the instrument as we now have it, Mr. Scott said that most 
of the improvements in construction in the earliest days of the 
instrument were due to Englishmen. Robert Hooke suggested the 
use of the freezing pies. Halley the use of the boiling point, and 
the employment of mercury instead of spirit, and Newton was 
the first tomention blood heat. Fahrenheit was a German by birth, 
but was a protégé of James I, and died in England. Réaumur’s 
thermometer in its final form owes its origin to De Luc; while 
the Centigrade thermometer, almost universally attributed to 
Celsius, was really invented by Linneus. Celsius’ instrument had 
its scale the reverse way, the boiling point being Odeg., and tho 
freezing point 100deg. Mr. Scott then gave a brief account of 


some of the principal forms of self-registering and self-recording. 


thermometers. After the reading of this paper, the meeting was 
adjourned, in order to afford the Fellows and their friends an 
opportunity of inspecting the exhibition of thermometers aud of 
instruments recently invented. This exhibition was most 
interesting, and embraced 136 exhibits. The thermometers 
were classified as follows:—(1) standard; (2) maximum; (3) 
minimum; (4) combined maximum and minimum; (5) meta‘lic; 
(6) self-recording ; (7) solar radiation ; (8) sea; (9) earth and well ; 


to transmission dynamometers, it was decided that an indicated 
engine test would be most acceptable to —s engineers. Those 
tests were carried out on November Ist and 3rd, and the engine 
was run with the fan on November 5th, 6th; and 7th, to follow up 
the various points which came out as trials went on.” The réport 
of the South Staffordshire Institute was severely criticised in your 


(10) ther ters used for special purposes; (11) thermometers 
with various forms of bulbs, scales, &c.; and ) miscellaneous 


thermometers. In addition to these there were also exhibited 
various’ patterns of thermometer screens, as well as several new 

graphs, 


‘ogical instruments, together with drawings, and photo. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


81, Beekman-street. 


TO OORRESPONDENTS. 


*.* Jn order to avoid trouble and confusion, we find it necessary to 
*inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 


+! All letters intended for insertion in THE ENGINEER, or con- 
w! stions, must be panied by the name and address 
of the writer, not necessarily for publication, but as a proof of 

ice whatever will be taken of anonymous 


B. Lixcotn (Boston, U.S.).—For information on the strength of springs as 
es on railway and other wagons and carts, carriages, &c., see THE 
December 1st, 1876. 

P. P. C.—Many makers mark their patterns of interchangeable with some 
letter or other distinctive device, which they register as a trade mark, These 
marks have been held entitled to protection. 

C. F. R.—The great weight of the engines and boilers, and the necessity for 
obtaining _— Jor them, renders it impossible to put them far back in the 
hull. If the ship has a fine run aft, as she ought to have, the machinery 
would bring her too much down by the stern, and the hull would also be 
too narrow to ide sufficient room. 

W. H. (Birm! ).—If you will take the trouble to read our first article 
“On High Seed Locomotives” once more, you will find that we have care- 
fully explained why it is that the power increases 80 rapidly with the speed. 
Any elemen se work on photography will give you a list of substances 
affected by sunlight. If the sun's rays are allowed to fall on a thermopile 
acurrent of electricity will be . We suppose this statement will 
answer your question as to whe' the sun's heat can be directly converted 
intoelectricity. Read Tyndall “ On Heat as a Mode of Motion.” 


WHEEL VALVE WITH ASBESTOS SEATING. 
(To the Editor of The Engineer.) 
81r,—Would some of your readers me who are the 
makers of Rhodes’ —’ wheel valve with asbestos seating? Cc. W. 


SLAG GLASS BOTTLES, 
(To the Bditor of the Bngineer.) 
Srr,—We should esteem it a great favour if any of your readers could 
pees ty with the names of those firms in this kingdom making glass 
from blast furnace slag. . anv C, D, 
London, March 25th. 


SAND AND EMERY PAPER MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—I want some information upon emery and sand making 
machinery, and shall be glad if you will allow me to ask sed your 
columns where I can get it, or the names of makers of such mac es. 

March 2ist. J.J. B. 


VALVE FOR AIR UNDER HIGH-PRESSURE. 
(To the Editor of The Engineer.) 

Sir,—Could any of your readers inform me through your columns as 
to what is the best form of small air valve, such as is used for instance in 
air guns and in similar cases where great compression is used? I wish to 
find the most perfect form I can. Some form of balanced valve would be 
best, as it should be capable of instantaneously opening at the = of a 

LUS, 


ar, March 13th, 


SUBSORIPTIONS. 


Subscriptions sent a. Fay order must be accompanied by letter of 
. Thick Paper Copies may be had, if vreferred, at 


rates, 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Gu: Canada, Cape of Good Hope, Denmark, 
Egypt, France, yoo ibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 

est Coast o es es, Cyprus, £1 16s, China, 
ittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
Chil, 16a, Sava, and Bingspore, 
eo, Ceylon, Java, an: 
tius, Sandwich Isles, £2 5s. x 


ADVERTISEMENTS. 
«* The charge for Advertisements of four lines and under is three shillings ; 
ror every two lines rds one shilling and sixpence; odd lines are 


ment measures an inch or more the charge is ten shillings per inch. All 

single advertisements from the country must be accompanied by a Post-ofiice 

order in payment, Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case, 

All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Riche; all 
other letters to be addressed to the Bditor of Tux ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 
Tue Institution oF CrviL Enarneers.—Tuesday, April Ist, at 8 p.m.: 
be read with a view to discussion, ‘‘ Experi- 
ments on the se mgr and Destructive Distillation of Coal,” by Mr. 


fessor W. Chandler Ro! 
a yal Mint. Lecture III. Methods by which 
accuracy of weight and “fineness” of the alloys is ensured. esday, 
April 1st, at 8 p.m. _ and Colonial Section. ‘ The Rivers Congo 
and Niger id-Africa,” by Mr. Robert Capper. —— 


Wednesday, A znd, at 8 p.m.: Seventeenth ordi: meeting. ‘The 
Dwellings of the Poor of Great Cities,” by Mr. Elijah Hoole. ses 
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_ HE CONDITION OF OUR NAVY. 
Axy discussion on our system of national defence and 
our fleet in the House of Commons is hampered by the 
fact that very few members possess the necessary technical 


knowledge to enable them to master the questions at issue, 
and speak with weight and confidence. On the other hand, 
these matters are discussed technically with a good deal of 
plain speaking, and occasionally very ably, at Institutions 
whose ings do not attract sufficient attention to ra 
duce much effect. What we need is to have opinions which 
command respect because they come from men who have 
mastered the subject, spoken in a voice that is loud enough 
to be heard throughout the kingdom. Perhaps there is 
nothing more likely to attain this end than a Parliamentary 
Committee, before which the best authorities are summoned 
togiveevidence. Sucha Committee wasasked for by Sir John 
~~ the occasion of the discussion of the Naval Estimates 
on Thursday, March 20th, and, we regret to say, asked for in 
vain, Curiously enough, while the state of our fleet was 
severely censured by some of those who best understand 
the subject in the House on Thursday, the condition of our 
national defences was reviewed professionally in the 
Theatre of the United Service Institution on Friday. On 
that afternoon a most able paper was read by Sir Charles 
Nugent, and discussed by officers whose opinions are pecu- 
liarly weighty, inasmuch as some of them have held high 
official positions, and have been the actual official authori- 
ties on this subject. In the discussion the speakers were 
all on the same side, the only difference of opinion on the 
= question being that some went further than the 
ecturer in their condemnation of the feeble and imperfect 
means at present provided for the defence of England. 
This paper we notice elsewhere. In the House of Com- 
mons Sir John Hay began by condemning a return 
roa prepared in such terms as he said were calculated 
to | to the belief that we have sixty-two efficient 
armour-clad ships, a belief which, we venture to think, 
argues a degree of credulity that would rarely be found in 
a member of Parliament. He then made good his objec- 
tions in detail. The Defence clearly requires new boilers; 
the Hydra and Gorgon have been pronounced by Sir 
Thomas Brassey himself to be scarcely fit for coast 
service in the Channel. The Wyvern, Vixen, and 
Viper have only 3in. of iron, and have been actually 
condemned. The Black Prince and Resistance are 
out of repair, and the Warrior, Glatton, Prince Albert, 
Cyclops, Hecate, and Scorpion are inefficient in a less 
degree, the Warrior and Repulse being ships that ought 
to be struck off our list, in the same way that we are so 
ready to insist on the fact that the French ironclad wood- 
built ships of the same date should no longer be regarded 
as efficient. Sir John Hay, in fact, considered that, while 
England has but 38 serviceable armoured ships, of which 9 
are on distant stations, France has 35 fit for service, as 
well as 14 building. Italy has two of the most powerful 
ships afloat, carrying 100-ton guns, and is building five 
more very powerful vessels, two with 19in. and three with 
18in. armour. It been a maxim in old days that 
England ought to have a fleet equal to that of any other 
two Powers in order to protect her commerce and colonies. 
Instead of this she has, of all sorts, 62 ships, against 64 
of France and 19 of Italy, or, taking efficient ships only, 
England has 39, while France and Italy together have 46 
or 47. He referred also to the fact that the condition of 
the hulls and boilers, which used to be shown clearly, is 
now passed over in silence, and is, he assumes, in an 
unsatisfactory state. Lord H. Lennox then spoke briefly 
and strongly on the bad condition of the Navy. 

Sir Thomas Brassey, in reply, urged that more and more 
money is spent on Naval Estimates, and that the Govern- 
ment were satisfied that England would maintain her 
naval supremacy; that the French were building ships 
chiefly to replace their wood-built armoured vessels; and 
he pointed out that England had eighteen ironclads nearly 

y for sea, including the Dreadnought, the Devastation, 
the Ajax, the Agamemnon, the Conqueror, and the Rupert. 
After short speeches from Mr. Jenkins and Mr. T. Bruce, 
Mr. Gorst spoke forcibly in support of the appointment of 
a Select Committee, and called attention to the speed with 
which French ships were supplied with powerful breech- 
loading guns and machine guns, as well as the fact that 
Russia, France, and Italy had cruisers with a speed of 17 
knots, while France, Russia, and Germany would each 
have more torpedo boats than ourselves at the conclusion 
of the present year. Mr. W. H. Smith declared that he 
was prepared to go further than had been suggested in 

uestioning the efficiency of ships, chiefly on account of 
the condition of their boilers, of which only one in twenty- 
eight had been attended to for the last four years. He 
hoped that the civil lord was prepared to justify the great 
responsibility he took in saying that our navy was in a 
state to maintain our naval supremacy, but if so, the 
Government ought to welcome the appointment of a Com- 
mittee, because it would satisfy the public mind, which was 
now really alarmed. English mercantile ships had 80 per 
cent. of the ing trade of the world, and it was most 
serious if we had no efficient means for its protection. Mr. 
Campbell Bannerman said, after speaking of discipline, that 
the steel boilers lasted twelve or fourteen years, though, to 
meet Mr. Smith’s charge, they ought, on an average, only 
to néed looking to after a very much longer period—in fact, 
not generally during the lifetime of a ship. He quoted 
words of the French Budget Committee on French Navy 
Estimates for 1884, to the effect that France could not 
compare with England in the number of her ironclads and 
cruisers. To satisfy all doubt, he stated that it was “the 
opinion of the Admiralty that we were not in so depressed 
a condition in this matter as some of those who had spoken 
would lead us to imagine.” 

The discussion in Committee being broken off, it may be 
well, at this stage, to point out the general character of 
the attack and defence of our policy in naval matters. 
The attack was definite. It dealt with paucity of ships, 
bad condition of boilers, deficiency in ships, cruisers, and 
torpedo boats, and delay in the supply pps me arma- 
ments of breech-loading guns and Nordenfelts. Under 
the strong conviction of matters being in a bad, nay, a 
dangerous condition, a Select Committee is pressed for, and 
all this is met simply by the refusal to appoint a Com- 
mittee, coupled with as weak and unsatisfacto: 

a defence as we could well imagine. In these cases we 


may naturally expect the accusers to act on partial im- 
ressions, and the Government to meet them with the 
acts and which they must possess and could give 

on unquestionable authority. Instead of this, the figures 
and facts appear in the accusers’ statements, and the reply 
that is meant to meet all this and restore our confidence is 
that the Admiralty opine “ that we are not in so ——- 
a condition as some would lead us to imagine.” is is 
intended to satisfy us so fully that we are to see that a 
Select Committee is obviously unnecessary ; yet this vague 
statement only amounts to saying that some part of w 
is alleged is not endorsed by the Admiralty. Are our 
ships sufficiently numerous and efficient ? is is not 
said. Are our boilers in working order, seeing that only 
one in twenty-eight has been touched for four years? 
Well, we are reminded of the assumed fact that steel boilers 
last longer than iron, concerning which there is no trust- 
worthy evidence of any kind. Is it true that we are 
deficient in swift ships and in torpedo boats? We 
are not informed whether these are the matters 
in which the Admiralty think our imagination may 
have been encouraged to run a little too far; so this may 
all be true, and this “depressed condition” may be a little 
too. strongly stated only as concerns our guns. Up to this 
point, then, surely it may be admitted that it would be 
difficult to instance so feeble a defence, even were it not 
discredited by the refusal to grant a Select Committee. 
Can any sober-minded man doubt that our Navy urgently 
needs attention? In our judgment the question of relative 
numbers of fleets of ships can be variously stated, because 
the number of efficient ships in each fleet greatly depends 
on what date we choose to make our estimate. Speaking 
generally, there is no doubt that other fleets are rapidly 
P28 ae our own in strength. The ships that France 
is building are regarded as alarmingly formidable y bem 
men, and the fact that Germany and Italy have latterly 
constructed powerful navies makes the state of things- 
more serious, although we hold that Russia’s armour-clad 
fleet is weaker than is generally supposed. The feature, 
however, that we all specially press now, is the fact 
that the type of vessel adopted in foreign navies ought to 
influence us. Italy has two ships buiiding—the Italia and 
Lepanto—with a far exceeding that of any armoured: 
vessel we have, and with 100-ton breech-loading guns far 
ne power any other piece extant, and capable of 
making short work of anything afloat except the very 
heaviest clad ships. Such vessels are capable of becoming. 
a scourge to our commerce, and running a course, as we 
have before pointed out, that it would be very difficult to 
check, unless we build similar ships ourselves. It would 
be a serious step to construct gigantic vessels like those of 
Italy; but we should judge from Mr. Barnaby’s observa-_ 
tions on this question in his paper last year at the United 
Service Institution, that there would be little hesitation 
on the part of our professional if our political authorities 
saw their way to such a step. If this is not to be, 
however, we may fairly ask to be told of the manner in 
which such ships are to be dealt with in case of war. The 
attack of any European country hardly suggests itself to 
any Englishman. e only ask in what way are we to 
protect our trade from the attack of such ships, bearing in 
mind that England is said to have a stock of food only 
sufficient to last for six months at the most, occasionally for 
three months only, and that being an island our shipping 
trade is absolutely necessary to keep us from starvation. 


THE LEA CONSERVATORS AND THE HERTFORD SEWAGE WORKS, 


A veERY important and interesting case, relative to the 
pollution of a river by sewage, has just been decided in the — 
Queen’s Bench Division of the High Court of Justice. In 
this instance the Lea Conservancy Board brought an action” 
against the Corporation of Hertford and the Rivers Purifi- 
cation Association, the object of the being to 
obtain an injunction restraining the defendants from 
causing or permitting any of the sewage from the town of 
Hertford to flow into the river Lea, and from causing or 
permitting any water containing any impure or foreign 
matter, whether in solution or not, to flow from the sewage 
works into the river. The plaintiffs also sought d 
for the injury done by the pollution of the river, and by 
the deposit and accumulation of mud consequent on the 

resence of sewage. The case was tried before Mr. Justice 
illiams without a jury, the trial itself occupying thirteen 
days. Eminent counsel were engaged on either side, and 
among the witnesses were Dr. Odling, Dr. Meymott Tidy, 
Dr. Dupré, Professor Wanklyn, Professor Voelcker, Dr. 
Stevenson, Sir Joseph Bazalgette, and Mr. Chatterton. 
Some hundreds of samples of the effluent water from the 
Hertford Sewage Works were produced in court, and in 
order that he might more readily appreciate the evidence 
on the subject, the learned Judge took the trouble to pay 
a couple of visits to the scene of the alleged pollution. 

The sewage of Hertford is treated by the Rivers Puri- 
fication Association, according to the process which bears 
the name of Dr. Anderson. A mixture of sulphate of 
alumina and proto-sulphate of iron is introduced 
into the cores followed by a certain quantity of 
milk of lime. e sewage thus treated flows into settlin 
tanks, where the impurities are thrown down, neo 
whence the supernatant liquid flows off into the river. 
Thus the sewage is simply subjected to chemical precipita- 
tion, neither irrigation nor filtration being employed by 
way of supplement. The method thus resembles that 
which is pro in the scheme now before the Local 
Government at the instance of the Lower Thames 
Valley Main Sewerage Board. Any defects in the results 
at Hertford may therefore be expected to repeat themselves 
at Mortlake; and, on the other hand, if the Hertford 
works ‘are su , there is a fair prospect for the 
Thames Valley scheme. When the process was introduced 
at Hertford the details of the operation were fixed by Mr. 
Melliss, who, in ership with Mr. Mansergh, has 
devised the Mo: e plan. In prescribing the exact 
method at Hertford, Mr. Melliss consulted Professor 


Wanklyn; and it was claimed that the proportions 
ry | established in the use of’ the chemicals were the very best 
possible. Dr. Tidy, in giving evidence for the Conservators 
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disputed this, and asserted that a proper proportion of 
chemicals would be about twenty times as great as that 
employed in treating the Hertford sewage. Major Flower, 
the sanitary engineer to the Lea Conservancy, in the course 
of his evidence expressed a different opinion, his idea being 
that there was rather an excess of chemicals than a 
deficiency. The real effect of the chemical treat- 
ment was the subject of some very conflicting 
ideas. The sewage works were placed in the hands of the 
Rivers Purification Association in April, 1878. In 
the following August Mr. Keates, the consulting chemist 
to the Metropolitan Board of Works, having analysed a 
sample of the Hertford effluent at the request of the Lea 
Conservators, reported thereon, saying :—‘“The analysis 
shows the water to be but little less pure than the water 
of the Lea at the New River intake.” Nevertheless, Mr. 
Keates found it needful to add that the river was in a bad 
state, and “evidently seriously polluted by sewage.” The 
eurious fact was that the tributary stream, called the 
Manifold Ditch, into which the sewage ettluent first dis- 
charged itself, was “very foul, just in the state it would 
be if it received the Hertford sewage, and yet the effluent 
water coming down from Hertford was itself little less 
pure than drinking water.” Mr. Keates confessed that 
this was “a very extraordinary state of things,” and he 
acknowledged that in this instance there was a mystery 
which he could not fathom. 

In case it should be said that the apparent contradiction 
between cause and effect, to which we have just referred, 
is peculiar to the Anderson process, we may fall back on 
an earlier experience at Hertford, when the sewage was 
being treated by the Phosphate Company. In December, 
1873, Mr. Keates found the effluent produced by the phos- 
phate process to be “ remarkably pure for effluent water,” 
and such as might, in his opinion, “be admitted into 
any running stream without producing such a degree of 
pollution as could be dangerous to health.” The samples 
were “colourless, tasteless, and quite free from odour of 
any description, and were neither acid nor alkaline.” In 
April, 1875, Major Flower reported that, having gone over 
the works, he found the effluent discharged by the Phos- 
phate Company to be “ free from pollution,” and even stand- 
ing aseverer test than the company’s chemist expected ; but 
in the following month Major Flower stated in his report :— 
“The Manifold Ditch is in a foul state, and smells almost 
as badly as ever.” By way of explanation he went on to 
say:—“This seems to indicate that the treatment by 
phosphate of alumina is merely temporary in its effects; 
the effluent from the company’s works is certainly good, 
and free from any offence, and I find the works are well 
and carefully managed.” In July, 1875, Mr. Keates made 
a further analysis of the efiluent, and said :—“ This appears 
to me to be a sample of ordinary pond water, or of the 
water of ditches running through meadows. I can find 
nothing in the water which would render it unfit to be 
altel to pass into a river.” Thus the phosphate process 
presented the same paradox as that which afterwards 
occurred under the Anderson patent. A rude explanation 
might be offered by suggesting that the effluent was of 
varying quality, and was always at its best when a sample 
was being taken. But we must presume that Major Flower 
knew what he was about, and we may also conclude that 
the company in either case were superior to any such 
miserable device as that of dodging the Conservators. 
But taking the facts as they present themselves, we have 
certainly a very discouraging state of things, if, indeed, the 
river suffered to the extent alleged. On the degree of 
pollution there is a direct conflict of evidence. The Judge 

ad a very difficult task in deciding what to believe, and 
arrived at the conclusion that there was exaggeration on 
both sides. Apparently he considered that the exaggera- 
tion was greatest on the side of the Conservators. With 
regard to the quality of the river mud, which was said to 
be impregnated with sewage, Mr. Justice Williams declared 
himself satisfied that there had been “ gross exaggeration ” 
on the part of witnesses “ who applied nothing more than 
a superficial observation to the matter, and who were too 
readily misled into attributing what was undoubtedly 
offensive to the influence of the Hertford sewage water, 
simply because Hertford sewage water there entered the 
river, and might account for everything.” The learned 
Judge thus dismissed the question of the mud, and he 
dismissed in like manner the question of river pollution, 
his conclusion being that the effluent was doing no harm 
whatever. Judgment was given for the defendants with 
costs. 

In its legal aspect the Hertford case may be easily mis- 
understood. But there can be no mistake as to the inter- 
pretation to be applied to the Judge’s words, where he 
says—“I find that no real injury, pollution, or nuisance 
has been caused by the Corporation to the waters of the 
Lea.” Yet it is difficult to pass by the whole mass of 
evidence which goes to show that a nuisance is somehow 
created by the effluent. The excellence of the effluent is 
admitted by Major Flower, but he contends for the im- 
purity of the stream, and the Judge thus treats the point: 
—*“T come, therefore, to the same conclusion as that really 
arrived at by Major Flower a long time ago, that his cause 
of complaint is in no way traceable to a defective or im- 
proper manner of working Anderson’s process at Hertford, 
but to some supposed radical defects in every chemical 
purification process taken alone, and without being sup- 
plemented by some further process, either by irrigation 
over a large area of suitable land, or some equivalent.” 
That secondary decomposition does take place in the case 
of.a seemingly admirable effluent is a matter of common 
experience. Clear, colourless, and odourless water obtained 
from sewage by a chemical process, will, if kept for two 
or three days, emit a sewage odour. After another day 
or two the smell passes off, and the water may then 
be kept for any length of time without giving offence. 
The hundreds of samples produced before Mr. Justice 
Williams were inconclusive, seeing most 
likely passed through the brief pe of secondary decom- 
pellien. But it may be asked whether such decomposi- 
tion can make a stream offensive. Of itself it could 
scarcely do so; and yet it might develope a species of 


vegetation which would ultimately cause annoyance. 
Towards the close of his remarks the Judge made this 
observation:—“There appears to be some extremely subtle 
organic elements and some faint odours which cling to 
sewage effluents, which defy all treatment by any known 
practical process, whether chemical or otherwise, and 
which are not capable of being detected or traced by the 
chemist.” To those parties who are particularly jubilant 
overthedefeatof the Lea Conservancy Board, perhaps wemay 
properly commend the remark which immediately follows 
the foregoing. Thus we find the Judge saying: It seems 
to me that no practical process, or combination of processes, 
has ever yet been brought into use by means of which 
sewage water can be rendered quite safe to be discharged 
into a river from which drinking water is to be drawn.” 
In this case the Judge said, “ It was not suggested that any 
drinking water was drawn from the Lea within any dis- 
tance that could possibly be affected by the effluent, even 
if it at any time contained the germs of disease.” Mr. 
Justice Williams would find Dr. Frankland at issue with 
him on this point. But it will be seen that the Hertford 
case stands apart from any instance of pollution in which 
the drinking supply is obviously concerned. Great empha- 
sis will be laid on the first conclusion laid down in the 
judgment—that so long as the Corporation of Hertford tho- 
roughly and efficiently subject the Hertford sewage to the 
best practical process of purification, they are not liable to an 
action for discharging the effluent into the river at the 
authorised places. In estimating the value of this declara- 
tion, it is necessary to bear in mind a statement made by 
the Judge in his opening remarks. He there says:—‘‘The 
rights and obligations of the parties to this action in rela- 
tion to each other are to a large extent regulated by local 
statutes. One effect of these statutes is greatly to narrow 
and control some of the questions determinable between 
the parties in an action at law.” The case is therefore 
somewhat of a special nature. As for the physical facts, it 
may be questioned whether the tribunal was the best that 
could have been devised for their elucidation. Supposing 
it was held to be proved that the Hertford works were 
making the river offensive, the issue need not have been a 
serious one. A few acres of land disposed as a filter would 
have deprived the effluent of its power to do harm, sup- 
posing it to have any. 


SIR CHARLES NUGENT ON IMPERIAL DEFENCE. 

Sve by side with the power of our fleet, which was dis- 
cussed in the House on March 20th, comes the question of 
our national defence, as discussed on March 21st, in the 
United Service Institution by Sir Charles Nugent, who, 
as an engineer officer, naturally dealt with the elements 
which form the complement to our sea-going fleet, 
that is our system of defence of coast and harbours. 
Sir C. Nugent observed, indeed, that the Capital and 
Royal Arsenal lay in a prominent and insufliciently pro- 
tected position, but he confined himself to the question of 
coast defence proper, which was a large enough subject in 
itself. He noticed that we have every reason for saying 
that the matter has again and again been spoken of as 
serious, yet it continues to be regarded with apathy. It 
is of vital interest, it is easily understood, and information 
has been supplied of a startling character; yet the public 
appear so satisfied, either that there is no cause for alarm 
or else that it is not their business, that nothing is done ; 
and thus while all the nations on the Continent stand 
armed to the teeth, watching each other with the vigilance 
of camps, we drift on in the security of a fool’s paradise. 
Four years since a Royal Commission inquired into this 
subject. This Admiral Colomb ironically terms a great 
public instructor, by which authentic facts are collected 
and knowledge is increased. _ Yet Sir Charles observes that 
even this low function can hardly be said to be fulfilled 
in this instance, for he has never met with anyone who has 
even read the report. He then went on to the features of the 
question itself, leaving to our sea-going fleet the duties of 
acting in masses upon the enemy, protecting our lines of 
commercial communication, and defending our territories 
beyond the seas. It is necessary to secure our coast by 
defences on the vulnerable points and by fortified harbours 
in which vessels can collect. Portsmouth, Plymouth, Port- 
land, Pembroke, Cork, Dover, Sheerness, and Chatham have 
had a good deal done to them, but even they are still jeopar- 
dised by distinct omissions on the ground of economy in the 
operations proposed for their defence. Leaving these, how- 
ever, he came to places of wealth and commerce which 
naturally invite attack, and the loss of which would entail 
suffering and confusion and danger, or even ruin in some 
cases. These, omitting London,are Liverpool, the Humber, 
the Clyde, Southampton, the Forth, the Tyne, the Tees, 
Bristol, Cardiff, Swansea, Dublin, Belfast, Sunderland, 
Folkestone, Newhaven, Dover, and Dundee. Of these 
Southampton is inaccessible, Bristol and Cardiff are very 
difficult of access, Liverpool, the Forth, and Tyne have 
some defences, but the others are at present grossl 
neglected. There are also many secondary ports whic 
ought to be defended in a less perfect way, and there are 
stretches of coast where an enemy might land which 
ought to be seriously considered and provided for by 
the selection of a good position to oppose an invader 
landing by operations which should actually be 
rehearsed so as to be performed without peril in time 
of need. The lecturer then dwelt on the question of 
utilisation of railroads, showing that times and distances 
would be too short to enable us to obtain any great 
advantage from our railways. In our present condition 
the destruction of the old Martello towers was to be 
regretted, for they might have been modified and screened 
with earth and long range guns mounted on them. 
Steamships are much better calculated to effect concentra- 
tion of force on the one hand than railways on the other. 
At a well-chosen moment we might learn to our cost that 
we had not provided against the sudden landing of an 
enemy. The at Napoleon asked only for six days’ 
command of the Channel, saying that he would be in 
London on the fifth. What would ] have thought 
necessary in these days of steamers, and especially’what 
would he have deducted for the assistance Tf a Chiatmel 
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Tunnel? Sir Charles Nugent observed that We have life 
insured to the extent of 435 millions, and marine insurances 
amounting to 450 millions. What, he asked, would these 
be worth if any enemy landed? Whatever would be the 
value of London fire insurances in such, a ¢ase? He 
divided the opposers of national defence into three main 
classes :—(1) he fearless ; (2) the peace-at-any-price party ; 
(3) economists. The fearless fear nothing because they 
know nothing; the remedy for them is ‘education, The 
peace-at-any-price party should certainly not object 
to secure peace at the price of efficient precautions 


‘against invasion. Why is it that France is so very eager 
to see the Channel Tunnel completed? Asa matter of com- 


merce, it ought to be less important to them than to us, 
Why is it that they have recently spent 5} millions on 
eight harbours opposite our coast?) Why is it, in the face 
of suggestions for general disarmament, that the French 
fleet has been increased by 130 ships? Economists ought 
not to oppose our spending money on forts, which is the 
cheapest investment in the way of defence. Our fleet has 
92,000 miles of communication to guard, and a traffic in 
which 19,311 vessels are engaged continually. It has to 
carry stores and reinforcements abroad, and with this our 
coast-line of 3800 miles, with thirty or forty vulnerable 
porate. has to be guarded. It is most important, then, to 
acilitate the operations of our fleet by a complete system 
of defence of our coasts and harbours. 

Our defence should embrace shore batteries and sub- 
marine mines, supplemented by gun and torpedo boats for 
harbours of primary importance, and occasionally coast 
defence vessels. In secondary harbours the same means 
might be employed to a less extent. In connection with 
these, artillery, engineers, infantry, and seamen would be 
required. Volunteers, properly organised, might meet the 
demands of the first three classes, but as a special demand 
would be made on our reserve of seamen in time of war, 
it is suggested that a sea militia might be organised from 
our fishing population, who might be engaged with their 
boats to perform the duties that would suddeni y be needed, 
In addition to all this passive defence, we need well- 
chosen “ strategic harbours,” where our fleet may shelter 
and refit. Our south coast is well provided with such 
places. Portsmouth, Plymouth, and Portland would now 
serve and with little expense; Falmouth also. Milford 
Haven and Holyhead might easily be made secure on the 
west, but on the east, between Dover and the Forth, we 
are in great need. Harwich is strongly fortitied, but its 
harbour is not sufficiently good. Yarmouth Roads are 
shoaling, St. Nicholas-gateway and Cockle-gateway are 
only ay practicable; the Humber is not safe in bad 
easterly weather, the Tyne is impracticable for large 
draught vessels, and some spot, such as Filey, should be 
adopted. The Germans may teach us a lesson. They 
have lately spent enormous sums of money on Wilhelms- 
hafen and Kief. The former now has more wharfage 
facility for war purposes than all our dockyards put 
together. Dover undoubtedly is most important, and it is 
well that its harbour is now being completed. It secures 
the right flank of our eastern front, and it would be easy 
to second what nature has already prepared on the left 
end of this coast line by defending Long Hope Sound and 
its extensive anchorage between Scotland and the Orkneys, 
as well as Thurso and Wick. The west coast does not 
need much; Milford Haven and the Severn are defended, 
and a good deal is done at Liverpool. The Clyde and 
Holyhead still need attention. Ireland has an excellent 
harbour in Cork, but Waterford and Kinsale and Belfast 
should be specially defended, as well as Dublin, Lough 
Swilley, Lough Foyle, Bantry Bay, and the Shannon. 

As to forces, our regular army numbers in all 189,252, 
of which 67,000 are in England, 27,000 in Ireland, 61,641 
are in India, and 22,000 are in other foreign stations, 
leaving over 11,000 not.accounted for by Sir Charles. The 
Militia numbers 143,000, the Yeomanry 14,000, and the 
Volunteers 248,000; in all, 584,252, exclusive of reserves 
and pensioners. A local Indian army would give us ovr 
62,000 men for general service; but most of them would 
be required abroad in war. Sir Charles then details 90,000 
men for ports and arsenals, and 18,000 for commercial 
ports, leaving 78,000 regulars and 80,000 militia for a field 
army and 100,000 volunteers for a coast army; and for 
this our army must be increased by 62,00C men. If this is 
refused us, we must endeavour to get 80,000 additional 
Militia—that is, 72,000 Infantry and 8000 Yeomanry. 
This might give us eight army corps in the field, without 
encroaching on the Volunteers’ coast army. This might 
constitute a sufficiently formidable force to deter a conti- 
nental Power from risking an attempt upon England. If 
this scheme is insufticient, what resource is left except 
conscription, which in Germany amounts to 1 man in 15? 
Our orily hope, indeed, of holding our own lies in the 
integrity of Greater Britain—that is, the union of Great 
Britain and her colonies—a question to be dealt with after 
that of England itself. The cost of the system of defensive 
measures above proposed would be £2,500,000, perhaps; 
but were it greater, it is necessary, and should be done. 
The points to be taken up, then, as detailed by Sir C. 
Nugent, are as follows:—(1) The defence of commercial 
ports; (2) the formation of harbours of refuge; (3) Militia 
strengthened ; (4) coast defence fleet completed; (5) sea 
fencible or volunteer organisation instituted for ports ;- (6) 
registration of fishermen and boats; (7) ports for naval 
observation formed. England, Sir Charles pointed 
out, has the enormous advantages of an island position 
in a climate suited to develope the energies of her people, 
with coal and iron, and the trade which time has developed, 
with its water highways, forming the best possible line ¢f 
communication if only a secure base of operation be 
established. Sir Charles then instanced facts showin 
how the necessity of guarding and fortifying our coast h 
made itself felt from early historical times. The second 
portion of the question, dealing with colonial defence, 
forms the subject of a paper to be read by him next Friday. 

We may mention for the information of general readers, 
that Sir Charles Nugent, as well as Sir Lintorn Simmonr,. 
the chairman, and Colonel Inglis, who was present, have 
all been employed in the “Royal Engineer departments 
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connected with home defence. Admiral Colomb, 
Admiral Boys, and General Smyth, the Commandant 
of Woolwich, and other officers who took part in 
the discussion, have also been officially connected 
with the question, That such an audience should 
manifest such warmth of opinion in the same direction was 
noteworthy. We do not now refer to the fact that the 
need must be strongly felt by individuals because En- 
gineer, Artillery, and Naval officers are not given to agree 
jn this way in the discussions at the United Service 
Institution, but rather to the fact that so strong a consensus 
of opinion on the som of officers holding official positions 
argues that the judgment of the War-office authorities is 
clear and pronounced on this subject. 


THE IRON TRADE ARBITRATION, 


Tue Arbitration Court to be held by Dr. R. 8. Watson, to 
decide the rate of wages for the ironworkers of the North of 
England for the second quarter of the present year, will pos- 
sibly rouse greater interest than any that has been held for 
years. The employers claim a reduction that would bring 
wages down lower than they have been in the history of the 
Arbitration Board; and this, and the fact that the trade is 
worse than it has been for four years—judging by the number 
of the idle furnaces and works—will give to the decision of the 
arbitrator an importance that did not attach to his last award. 
It is believed that about one-half of the puddling furnaces in 
the North-east of England are now idle, and some of those that 
are in operation have been of late compelled to work irregularly, 
so that it is evident that there is deep depression in the trade. 
Moreover, the prospects are very gloomy just now-—the demand 
for shipbuilding iron has fallen off very seriously during the 
whole of the present year, whilst for the vessels that have been 
ordered there is now a keener competition between iron made 
by the old puddling process and the soft steel that is on the 
Clyde so largely preferred. It is under these circumstances 
that the arbitration is to take place, and as in Scotland the 
wages and workmen in the rolling mills are to be brought down 
without resort to arbitration, it is evident that if the latter 
method does not give the employers financial relief, there will 
be an outcry against the method when its results are contrasted 
with those that attend the ordinary laws of supply and demand 
in the labour market. Hence, the interest with which the 
results of the arbitration now to be conducted will be watched 
by those interested in industrial matters, 


RAILWAY ACCIDENT AT STEPNEY. 


On Saturday last, as the 2.8 p.m. London and Tilbury train 
from Fenchurch-street for Southend was standing at Stepney 
Station, it was run into by a train bound for North Woolwich, 
belonging to the Great Eastern Railway Company. Some 
twenty or thirty passengers, it is stated, were more or less 
injured, though none, itis believed, very seriously. The South- 
end train should certainly have been safe; but the signalman at 
Stepney seems to have forgotten its existence, and to have taken 
off the signals for the Great Eastern train. Stepney Station is 
approached by one of the sharpest curves on the line, and the 
driver of the last-named train was taken entirely by surprise by 
finding another train standing at the station only twenty or 
thirty yards distant. In an emergency of this kind there 
could be no circumstance more fortunate for the passengers in 
both trains than that the approaching train was fitted with the 
Westinghouse brake, the quick action of which is exactly suited 
for such occasions ; and although it was, of course, impossible to 
bring the train to a stand, yet the effect of the collision was very 
greatly mitigated by its prompt application by the driver. As 
showing the beneticial effect of a brake, even when the train 
cannot be stopped, it is interesting to notice that the passengers 
in the Great Eastern train were at first ignorant of what had 
happened; while all the injured belonged to the Southend train, 
The carriages being all firmly braced together by the brake, 
there was a complete absence of the jerks and reboundings 
which form such a dangerous feature in even slight collisions 
when a train is not fitted with a continuous brake. 


THE BUILDING EXHIBITION, 

Tue fifth annual “Building Trades Exhibition” is now open 
to the public in the Agricultural Hall, Islington, and will remain 
open until the 5th of April. It is certified by the Board of 
Trade as an interaational exhibition, although we do not 
observe the names of any foreign exhibitors. The certificate is, 
however, obtained for the protection of inventors who wish to 
exhibit inventions not at the time protected by letters patent. 
The whole of the ground floor of the Hall is well filled, as well 
as part of the gallery and the arcade. It is to be noted that the 
things exhibited are yearly more relevant to the purposes of the 
Exhibition, and large quantities of the requirements of house 
building, finishing, and equipments are shown. This includes 
collections of materials required by builders, including stones, 
natural and artificial, bricks, woods, joinery, turnery articles in 
the rough and finished, and machinery for their preparation. 
House, office, and public building fittings and ironmongery, 
including some very fine specimens of ornamental wrought iron 
work, are shown in large quantity, while sanitary fittings occupy 
a larger space than hitherto, although this has always been a 
leading feature. Some good work in furniture and decorative 
joinery is exhibited, and altogether the collection is one of much 
interest to builders and building owners and occupiers, There is 
not any notable novelty to be found, but the improvement 
which is yearly being made in builders’ requirements and house 
fittings and decorations is well illustrated in a hundred ways. 


SOUTH STAFFORDSHIRE TRADERS AND THE RAILWAY 
COMPANIES, 


_ THE prospects of the release of the South Staffordshire 
industries from the iron grasp of the railway companies are 
becoming brighter. The South Staffordshire Freighters’ Pro- 
tection Association is losing no time and sparing no effort. Last 
Friday an influential deputation had an interview with the 
directors of the London and North-Western and the Great 
Western Railway Companies. They laid the case of the manu- 
facturers before them in the same way as a short time previously 
it was laid before the Midland Railway Company. The directors 
recognised the importance of the interests represented, and 
negotiations were begun of a nature to warrant the belief that 
satisfactory and general concessions will in the end be arranged. 
We understand that in pursuance of these negotiations the 
Association is likely shortly to convene a large meeting, embrac- 
ing representatives from all the trades of the district. That 
such gathering would still further justify the efforts of the 
Association we do not doubt. The views which Birmingham 
Would then express may be gathered from the remarks of the 
chairman at the recent annual meeting of the Birmingham 
Chamber of Commerce :—“ Orders from countries like China 


and Japan, where our quotations were at one time certain to 
meet with business, are now given to France or Belgium. Ifthe 
railway companies do not afford the aid necessary to face this 
competition, manufacturers, who employ so largely the labour of 
the country, must look to the Government to make up any lack 
of foresight on their part.” 


BASIC STEEL SHIPS, 


From the notices that have been published of the authorisation 
by Lloyd’s agents on the Tyne, of the use of basic steel in ship- 
building, the inference has been somewhat hastily drawn that 
the steel trade of Scotland will be adversely affected. No doubt 
the makers of this steel will compete, and probably with success, 
against those of Scotland for orders given out by North of Eng- 
land shipbuilders ; but, on the other hand, the erection of 
works for producing basic steel in Scotland has been proceeding 
for a considerable time. These works are quite near the Clyde, 
so that they will have a good chance of obtaining from the 
Clyde builders such orders as they may be prepared to give. 
At the same time the Siemens steel works in Scotland has 
earned a reputation which it will not be easy to shake. 


LITERATURE. 


The Practical Dictionary 44 Mechanics: A Description of Tools, 
Instruments, Machines, Processes, and Engineering; History of 
Inventions ; General Technological Vocabulary, and Digest of 
Mechanical Appliances in Science and the Arts. By Epwarb 
H. Kyicut, Vol. IV.—supplementary volume. London : 
Cassell and Co,, 1884. 960 pp. 

Ir was probably intended that the title of this dictionary 

should . “the dictionary of practical mechanics,” as it isa 

description of machinery, tools, and implements in more or 
less general use, and is thus distinguished from the three 
previous volumes, which contained a great deal of what 
might be called patent specification mechanics, many of 
the things illustrated and described being confined in their 
history to the paper stage. This was pointed out when 
these volumes appeared, and we are glad to find that the 
fault has not been repeated in this supplementary volume. 

The new one contains a good deal which was not in 
common use when the first three were published—as, for 
instance, dynamo-electric machines and electrical apparatus ; 
but also a good deal which was omitted. It is exceedingly 
well and profusely illustrated, the whole of the “get up” 
being of that fine finish which is now so well known a 
product of the higher class American printing establish- 
ments. The short descriptions are generally well done, 
and this has often been difficult. Throughout the greater 
part of this volume, and whenever ne , the descrip- 
tions are supplemented by references to those technical 
journals in which full descriptions may be found. This is 
a most valuable feature, and gives the dictionary an import- 
ance it would not otherwise have. Thus everything fra en 
done to make this volume really useful, and we may 
safely recommend ft as necessary to every library. There 
is one remark which must be made with reference to the 
classification adepted, namely, that it is not the best, and 
has led to the separation of numerous apparatus of the 
same class, but of different applications, For instance, 
under “steam-plough anchor” at one end of the book 
we find Worby’s self-moving disc anchor for steam 
ploughing, commonly known as Fowler’s, and under 
“anchor” we find another form of the same thing used 
by the makers of roundabout steam-ploughing tackle, 
which, by-the-bye, is what Worby originally made it 
for. Again, we tind horse ploughs given at different and 
widely separated places under the unlooked-for names of 
“black land plough,” “breaker,” “brush plough,” “com- 
bination plough,” “combination cotton plow,” “cotton 
sweep,” and others. The same remark applies to locomo- 
tives, and many other things. 

The material for this volume was found in an advanced 
state of preparation after the regretted death of Mr. 
Knight last year, and had he lived to finish his work this 
error in classification would, no doubt, have been avoided. 
It is rather a serious blunder, inasmuch as a reader never 
knows when he has completed his reference, or when to 
conclude that the thing he wants is not in the book, 
because he cannot be certain that he has remembered all 
the possible names by which to seek it. In another 
edition this may be remedied. Although the engravings 
and plates illustrate chiefly American engines and 
machines, a large number of English machines are 
given as type of the things referred to. Altogether, 
the fourth volume is distinctly an improvement on the 
first three. 


PRIVATE BILLS IN PARLIAMENT. 

A SeELect Committee of the House of Lords which met on 
Tuesday had before them the Liskeard and Caradon Railway Bill. 
This Bill is promoted by a company already in existence, and is 
for the purpose of extending the authorised line to Launceston, 
where a junction is to be formed with the narrow gauge North 
Cornwall line, which in its turn joins the South-Western at 
Lidford. The railway, according to the promoters’ case, is 
intended to serve purely local purposes, and will accommodate a 
district rich in mineral, cattle, and agricultural produce generally, 
but which up to the present time has been entirely without rail- 
way service. At present cattle from this district destined for 
the South-Western have either to pass by a circuitous railway 
route or must be driven, each course involving considerable 
inconvenience to the dealer. Mr. Jenkins, C.E., and Mr 
Galbraith, C.E., both engineers of great experience in the district, 
stated that in their opinion the line was laid out in the best 
possible manner for the benefit of the district. Mr. Jenkins 
stated in cross-examination that the company had not yet applied 
to the Board of Trade for leave to run passenger trains over 
its line, there being certain difficulties in the shape of curves 
and gradients which would first have to be remedied. He had 
not the slightest doubt, however, that these alterations would 
be carried out, and that it would then obtain from the Board 
of Trade the neéessary powers. On behalf of the Great-Western 
Railway Company—whose locus standi, though challenged, had 
been allowed—Mr. Pope, Q.C., contended that this line was 
intended not to serve local interests, but in reality to extend 
the narrow-gauge system further southwards, This meant the 
introduction of competition. He contended that when a company 
such as the Great-Western was required to face competition it 
should be upon equal terms, and should not be, as in the present 


case, with a company whose object was to enhance its selling 
price when it should be taken over by one of the larger 
companies, At the conclusion of Mr. Pope’s address the 
Committee passed the preamble of the Bill. 

In the House of Commons on Monday the Select Committee 
on group 5 met to consider the two remaining Bills on their 
list—the Hull, Barnsley, and West Riding Junction Rail- 
way and Dock Bill, and the Scarborough and Whitby Railway 
Bill. The Trustees of Heple, &c., Inclosure Act, having been 
settled with by the promoters of the first-named Bill, and the 
North-Eastern Railway Company having withdrawn its 
petitions against both Bills, the schemes were left unopposed, 
and were accordingly referred to the Chairman of Ways and 
Means. The Committee had thus the singularly good fortune 
to dispose of a formidable looking list in two sittings, each of 
something less than a quarter of an hour in duration. The 
powers contained in the Hull and Barnsley Bill are of an 
insignificant character, consisting mainly of deviations, works, 
and abandonments of authorised railways, The Scarborough 
and Whitby Bill enables the company to make a branch railway 
to Whitby Harbour, and to enter into arrangements with the 
North-Eastern and Whitby and Redcar and Middlesbrough Union 
Railway Companies, The capital proposed to be raised under 
the Bill is large, the company asking for power to issue £180,000 
in shares, and to borrow a sum not exceeding one-third of that 
amount. 

Group 7.—The first Bill in this group was that of the Great 
Northern Railway Company; but with the aid of the Court of 
Referees and of friendly negotiation, the cgmpany had succeeded 
in disposing of all the opposition with which its Bill had been 
threatened. The Committee therefore proceeded with the Dore 
and Chinley Railway Bill, which involves a. scheme of no little 
importance, as affording a Midland route between Manchester 
and Sheffield, and a possible alternative line from London to 
Manchester. The Bill incorporates a company for the purpose 
of constructing a railway, somewhat over twenty miles in 
length, from Dore station, on the Midland line, near Sheffield, to 
Chinley, situate on the Midland Company’s Manchester main 
line. The estimated cost of this connection is little short of 
a million, to cover which the company takes power to issue 
£1,050,000 in shares, and to borrow £350,000 in addition for the 
purposes of equipment, station accommodation, &c. According 
to the promoters’ case, the traffic, or, at all events, the 
passenger traffic, from Manchester to Sheffield is at pre- 
sent entirely in the hands of the Manchester, Sheffield, and 
Lincolnshire Company, whose line is only 41 miles in length, 
as against 74 miles, the distance traversed by traffic 
between these places passing over the Midland Company’s 
railway. By this new line, the Midland Company would have at 
their disposal a route but one mile longer than their competi- 
tors. The scheme is warmly supported by the Midland Com- 
pany, who has come to an arrangement with the promoters by 
which the line is to be worked by the large company on 50 per 
cent. terms, the Midland guaranteeing also 3 per cent. on the 
Dore and Chinley Company, who will also receive whatever 
profits may be realised above this figure. Mr. Noble, the 
manager of the Midland, in giving evidence in support of the 
scheme, spoke of the great disadvantage to his ‘company and to 
the public resulting from the practical monopoly of Manchester 
and Sheffield traffic enjoyed by the Manchester, Sheffield, and 
Lincolnshire Company, and he stated, that as a matter of fact, 
the traffic carried by his company between the places mentioned 
was nil. In reply to a question as to whether this railway would 
not furnish an alternative route from London to Manchester, Mr. 
Noble said that it undoubtedly would, though, for obvious reasons, 
it would not be used for passenger traflic, except in the case of a 
breakdown on the main line. Evidence was given by Mr. Parry, 
C.E.—the engineer to the scheme—and Mr. Baker—Fowler and 
Baker—with regard to the engineering details. Both gentlemen 
were cross-examined at considerable length as to the injury 
which this line was alleged to inflict upon the residential estate 
of a Mr. Hall, the suggestion of the petitioner being that the 
promoters should proceed through his land by cut and cover or 
tunnel for a distance of 200 yards, instead of by a cutting with 
an embankment, as was proposed by the Bill. The witnesses 
agreed that to do what was desired by Mr. Hall would be to 
incur an additional expenditure of about £20,000, as well as the 
inconvenience of emerging from a tunnel within a short distance 
of a junction. Moreover, they represented that their scheme 
for an embankment would not interfere with Mr. Hall’s view in 
any greater degree than would be the case if a tunnel were con- 
structed. Having heard the evidence of Mr. Underdown, the 
general manager of the Manchester, Sheffield, and Lincolnshire 
Railway Company, in opposition to the scheme, and the addresses 
of counsel, the Committee decided that a provision should be 
inserted in the Bill, sanctioning the Midland guarantee, and for 
this purpose they adjourned. The Chairman stated that it was 
the intention of the Committee to make proper provision for 
the protection of Mr. Hall. 

Group 9.—Admiral Egerton’s Committee proceeded with the 
consideration of the scheme of the Manchester, Sheffield, and 
Lincolnshire Railway Company for an extension of the system 
from Chester to Connah’s Quay. Mr. Robertson, M.P., gave 
evidence in favour of the Bill. He stated that he had been 
engineer to the Great Western and North-Western Railway 
Companies in the North Wales District, and had been engaged 
in mining since 1842, He was concerned in the promotion of 
the Wrexham, Mold, and Connah Quay schemes, and the works of 
that company were now in course of construction. He con- 
sidered that the extension proposed by the Bill would be of the 
greatest possible advantage to the company. He did not con- 
template any difficulty to navigation as the result of the con- 
struction of their bridge across the river Dee. This view was 
confirmed by Admiral Bedford, and several nautical witnesses. 
Sir Edward Watkin, the chairman of the Manchester, Sheffield, 
and Lincolnshire Company, condemned the system under which 
the North Wales traffic was in the hands of two companies. Mr. 
Abernethy, C.E., also supported the scheme. 

Group 10.—The Committee on this group met on: Friday to 
hear evidence upon the Henley-in-Arden and Great Western 
Junction Railway Bill, a scheme for reviving the powers con- 
ferred upon the promoters by an Act of 1873. The Great 
Western withdrew their opposition to the Bill, and that com- 
pany having been the only opponents, the Bill was sent to the 


Committee on Unopposed Bills. This was the last case in the 
group. 
TENDERS. 
SUPPLY OF PIPES FOR KEN 
8. 
Chil Coton Fi C ,» Nuneaton .. .. 1562 0 0 
Clay Cross Company, near Chesterfield  .. .. .. 1295 0 0 
The Stanton Ironworks one , near Nottingham. 1289 0 90 
C. E. Firmstone Bros., Stour’ 
J. and 8. Roberts, West Bromwich—accepted .. .. 1248 0 0 
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ARMOUR-PLATE TRIALS AT COPENHAGEN. 

A series of important armour-plate trials was carried 
ont on the island of Amager, near er ig on the 20th 
and 2ist inst, in the presence of the King of Den- 
quark, the Minister of Marine, and a numerous party of 
officers and representatives of the various firms interested. 

The trials were conducted in a most successful manner 
by chief-constructor Nielsen and Captain Jessen, of the 
Royal Danish Navy. The target consisted of four separate 
sections, each of which represented a part of a cylindrical 
armour-clad turret, with an inside radius of 3276 mm. 
(10%t. 9in.). The 225 mm. (nearly 9in.) thick armour plates 
were placed upon an oak hacking of the same thickness, 
and fastened to the framing of the turret by means of 
armour bolts, which were screwed into the plates. The 
pumber of the bolts was twelve in the Brown and the 
Cammell plate, eleven in the Marrel plate, and sixteen in 
the Creusot plate. The inner  onsisted of two 8mm. 
(.:in.) plates, of which the right nai — seen from the front 
~_was screwed together, and the left half rivetted together. 
The skin was supported by two vertical 8}in. x jin. riders, 
of which one was rivetted and the other screwed on the 
front side of the skin, between double 3in. x Bin. x fin. 
angle irons. The distance between the two riders was ft. 

‘ach target was placed so that the line of fire was nor- 
mal to the middle of the curve, and the targets were 
further built independent of each other upon a platform 
of lin. iron plates, which were bolted to a solid foundation 
of timber. Each target was supported from behind by 
two lin. iron plates, which were rivetted to the skin and 
the platform, forming a frame on the edges of every 
armour-plate. h target was covered by lin. iron plates. 
The armour-plates were 1500 mm. (5ft.) high and 2000 mm. 
(6ft. 6hin.) broad, measured along the chord on the outer 
side of the plate. The mean thickness of each plate was 
found by measurement to be as follows :--The Creusot plate, 
928°7 mm.; the Marrel plate, 228°1 mm.; the Cammell 
plate, 233°7 mm.; the Brown plate, 229°7 mm. 


12 Shob( Gur) 


Creuset Marre 
CarranelL Brown 
| } 
/ 


In order to be able to perforate a target covered with a 
wrought iron armour-plate of 225 mm. or 235 mm. thick- 
ness, and of the same construction and dimensions as the 
— the ener, uired per centimetre of circum- 
erence of projectile must at least be as follows :— 

Thickness of plate. 
(1) phy p’s formula :— 225 mm. mm. 
ith the 10in. muzzle-loading gun 14°33 mt. ... 15°15 mt. 
With the 15cm. breech-loading gun 10°18 mt. ... 10°75 mt. 


(2) a formula :— 
ith both guns ... 13°86 mt. ... 14°64 mt. 


The 10in. muzzle-loading guns of 18 tons, and the 15 cm. 
breech-loading gun of 35 calibre length, were selected for 
firing against the targets. The two guns were mounted 
close by each other on a platform, at a distance of 100m. 
from the targets. Both guns used battering projectiles 
of steel from Krupp, and of Swedish chilled iron. The 
following table gives some particulars as to the firing with 
these guns :— 

10in. M.L. gun. 15cm. B.L. gun. 
gun B.I. gun 


Weight of gun ...... 4750 kg. 
ring Oleg. cub, P. ... 19°5kg. br. pris. 
Battering projectile of stcel and 182°5 kg. b 
chilled Fon ~~ “20K (ehell) 
Muzzle velocity c (measured on 
the 16th February, 1884) ... 
m. m. 


2390 atmos. 2090 atmos. 
Pressure on bottom of chamber { (15°7 tons) i ‘a { (13°7 tons) 
P = weight of projectile 


Q section of projectile 


v2 
Total energy, 109 (on im- { 1720°7 mt. { 732'8 mt. 
pact)... (5551 ft. tons) (2364 ft. tons) 
Energy per centimetre of cir- 
pv 
1000 
(onimpact) 21°79 mt. 15°65 mt. 

When the resistance against penetration of the target 
armoured with a 225 mm. wrought iron plate is calculated 
by the Gavre formula, the 15 cm. breech-loading gun will 
only have a surplus of energy of 13 per cent., while at the 
same time the 10in. muzzle-loading gun has a surplus of 
57°2 per cent.; by the Krupp formula both guns have 
about the same surplus of energy. On our English system 
the 10in. gun iar chowt 52°3 per cent., and the Krupp gun 
about 37°8 per cent. surplus energy, 

The first day’s trials were opened with a 15 cm. Krupp’s 
steel shell against the centre of the Marrel plate. The 
head of the shell remained embedded in the plate. The 
shell broke up, leaving a long point projecting from the 
face of the plate. Two wide cracks opened in the plate, 
the first extending upwards from the shot-hole to the upper 
edge, and the second from the shot-hole horizontally to 


right edge of plate. Both cracks extended throughout the 
entire thickness of the plate. In the second round a 
similar shell was fired at the Cammell plate, striking the 
same in the centre and causing four surface cracks in the 
steel face of the plate. The cracks extended vertically and 
horizontally to the sides of the plate. The shell was 
broken up and the penetration of the point was very 
inconsiderable. In the third round Messrs, Brown and 
Co.’s plate was next tested in a similar manner, the shell 
striking the same in the centre and mere, a zigzag crack 
extending from points of impact to the left side of the 
plate. In this case the penetration of the shell was con- 
siderably greater than in the case of the Cammell plate. 
The shell was broken up, the head remaining embedded. 

The final round of this series was fired at the Creusot 
plate. The shell struck the plate in the centre and cracked 
the same completely through vertically. The rear portion 
of the shell was broken up, but the head penetrated the 
plate to a considerable depth. 


Shot (10in Gun) 


Crewsob Morrell 


Brown, 


The next series of trials was commenced by a 10in. 
Krupp steel shell being fired from the 10in. Armstrong 
gun against the lower —— of the left side of the Creusot 
plate. This portion of the plate was broken into eight or 
ten large and small pieces and carried some distance to the 
rear, so that only the right-hand portion which had 
previously been detached from the other by the 15 cm. 
shell remained in position. A Krupp steel shell was fired 
from the same gun at the lower left-hand portion of the 
Marrel plate. e shell completely penetrated the plate 
and remained whole. The left side Of the plate was much 
smashed up, and the cracks created by the first shot were 
greatly widened. In the seventh round the lower left-side 


Marret 


portion of Messrs, Cammell and Co.’s plate was subjected 
to the same test. The shell perforated the plate and broke 
up. The corner of the plate struck was partly shattered, 
but very few cracks were formed. In the Eahth round the 
shot, the same as the above, unfortunately struck Messrs. 
Brown’s plate considerably lower than was intended, and 
the portion struck was therefore carried away. Several 
new cracks appeared, and a large opening combined the 
~ ag of impact. The shell appears to have remained 
unbroken. 


the following morning, 21st March, the trials were 
resumed, the projectiles used on this occasion being solid 
chilled iron shot of Swedish manufacture. As the Cammell 
plate had shown the greatest amount of resistance to 
penetration, it was decided to fire a solid shot from the 
10in. gun at it; but the result showed that neither 
the small size of the plate nor the construction of the 
backing was suitable for so heavy a test. As it was, the 
plate was hurled some distance to the rear, together with 
the frame, backing, timbers, &c.; but although several 
ieces were knocked off the plate by the concussion, the main 
y of the same remained intact, as the shot had not 
penetrated. This test, though proving the very superior 
quality and toughness of the plate, was considered too 
severe for the remaining plates which were capable of 
offering any further resistance, viz., Marrel and Brown ; and 
it was therefore decided to use only the small calibre 
(15 cm.) against them. 

In the tenth round the shot struck the plate between the 
point of impact of the first steel shell and the right-hand 
side, and penetrated to a considerable depth, though not 
so deep as the Krupp steel projectile, and split the upper 
portion of the plate horizontally. The old cracks were 
considerably enlarged ; but it was generally acknowledged 
that the 15 cm. gun was too light a piece to be successfull 
Yn ee against plates of this thickness. The elevent 
and last round of the trials was fired with the same type 
of projectile, viz., 15 cm. chilled iron shot against the right- 
hand lower portion of the Marrel plate, penetrated the 
same to a considerable depth, and knocked off a me 
of the plate, at the same time laying bare some of the iron 
in the rear. With this the trials were concluded. 

The following may be quoted as the points demonstrated 


by these trials, viz.:—(1) That the guns employed were 
not suitable for the occasion, the 10in. being too heavy and 


This brought the first day’s proceedings to a close. On |. 


the 15 cm. too light. (2) That the dimensions of the 

lates were too small for so severe a test. (3) That the 
Krupp steel shells were of a ee Pe quality. Not 
knowing the reason for the selection of the particular guns 
used, it is impossible to criticise it from a ish point of 
view. To us in England the results would have been 
more instructive if the —— projectiles had had either 
equal total energies or equal perforations. 


PICKERING’S PATENT GOVERNOR. 


THE object of this invention, being introduced by Messrs. 
Ransome and Marshall, Scotland-road, Liverpool, is to obtain the 


spiral spring, and consists in the adaptation of a flat spring or 
number of flat springs placed together in such a manner as to 
secure the ends and middle portion, and at the same time to keep 
these parts at all.times parallel with the centre of motion. The 
bands of steel used for this purpose are about 20 w.g. in the 4in. 
size, and consequently, being so thin and elastic, they are not at 
all liable to break, neither are they liable to “set” or lose their 
elasticity. A peculiar curve is obtained by this arrangement 


called a double cyma, by the use of which two or more strips 
firmly secured together will work freely without tendency to 
buckle or interfere with each other's action. 

As may be seen by the engraving, the ends of the springs are 
secured to flanges, the lower of which resting on steel washers, 
and having a collar to prevent its rising, is capable of only a 
rotary motion, while the upper one, being at liberty to move 
lengthways as well as to rotate, receives its rotary motion 
from the lower one through the springs, and communicates any 
lateral motion due to the varying centrifugal force immediately 
to the balanced valve to which the governor is firmly secured by 
the bracket. The valves are of the equilibrium type. . There 
being no joints or pins,the governoris both durableand trustworthy, 


and is very much in favour for use on electric light engines 
One of these governors was supplied by Messrs.. Ransome and 
Marshall, Liverpool, on the engine illustrated recently in THE 
ENGINEER, which was manufactured by Messrs. Garrett and Sons, 
Leiston. On all the recent governors there is a spiral spring 
brake which enables the engine to be run at varying speeds, and 
is very useful when attaching to old engines, as the governor can 
often be adjusted by means of this without altering the size of 
existing governor pulley on engine. The speed at which it 
should be run is stamped upon each governor. The governor is in 
considerable use, being employed by Messrs. Garrett and Sons, 
of Leiston; Messrs. Siemens Bros., Messrs. J. and H. Gwynne, 
and others. 


KenstneTon MusruM.—Visitors during the week ending 
March 22nd, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,989; mercantile marine, Indian 
section, and other collections, 2938. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 ? sag Museum, 1379; 
mercantile marine, Indian section, and other collections, 163, 


Total, 16,469. Average of coi mding week in former years, 
15,077. Total from the opening of the Maewn, 20,859,363, 


requisite centrifugal force and stiffness without the use of a . 
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THE INSTITUTION OF CIVIL ENGINEERS. 
WIRE-GUN CONSTRUCTION, 

Art the ordinary meeting on Tuesday, the 18th of March, Sir J. 
W. Bazalgette, C.B., President, in the chair, a paper on the above 
subject was read by Mr. Jas. A. Longridge, M. Inst. C.E. 

Before entering on the specific subject of the paper, the author 
referred to a ber of d ts received by the Institu- 
tion from the Ordnance Department, U.S.A. These were 
mostly translations from the works of Virgile, Rosset, and 
Clavarino, and related entirely to the hoop-construction of guns. 
The conclusions and formule arrived at by these authorities 
completely bore out those of the author’s paper of 1860, and the 
fundamental formulas agreed with those Jeevea by Lamé, Hart, 
and Rankine. The formule, however, required modification in 
certain circumstances, when account was taken of the action of 
lateral forces, whether of tension or of compression. In guns 
constructed on the author’s principle, there was no strain on 
the core or coil in the direction of the axis of the gun, so 
that only the radial compression-force had to be considered; 
it was shown that in no case was this very important, and that 
its effect vanished when the modulus of elasticity of the material 
of the gun..was the same throughout. Virgile came to the 
conclusion that no part of the gun should be strained beyond 
its elastic limits, whether in tension or pressi Whilst 
agreeing with this as regarded tension, the author came to a 
different conclusion as regarded compression. This from his own 
experience might be largely exceeded without detriment, and in 
this he agreed with Clavarino, who expressed the opinion, fully 
sonfirmed by experiment, that a compression of three times 
the elastic limit was perfectly admissible. Both Virgile and 
Clavarino attached great importance to the proper deter- 
mination of the shrinkages, in this respect agreeing with the 
author, who had always contended that Sir William Arm- 
strong and the Woolwich authorities were wrong in assuming 
that if the actual shrinkages were in excess of those indicated by 
theory, the gun would shake itself right by repeated firing. This 
view the author contested ; he pointed out that it would only be 
true if the excess strain caused a permanent set just equal to the 
original excess shrinkage ; that it often happened that the perma- 
nent set was greatly in excess of this, and in such case the gun was 
reduced to the condition of deficient shrinkage, and it might be of 
no shrinkage, and would then inevitably fail. The author next 
referred to the failure of a 6"3in. gun on board H.M.S. ‘‘ Daring” 
on the 22nd of February, 1883, resulting in the death of two men 
and the wounding of three others during target-practice. From 
calculations made by him, the author concluded that the failure of 
this class of gun was certain, if the powder pressure was not kept 
down to about ten tons. per square imch, the effect of which 
on the efficiency of the gun need not be stated. He thought it 
probable that, owing to the method of construction, this gun did 
not actually burst, but was torn asunder by the successive perma- 
nent sets loosening the hold of the hoops upon each other between 
the breech and the trunnion. After referring to Rosset’s experi- 
ments on “‘ Special Elasticity,” or the extension of the “Elastic 
Limit ” by stretching, the author pointed out that inasmuch as this 
only took place when the stretching was the effect of mechanical 
force, and not when it resulted from contraction in cooling, this 
property was not available in the ordinary method of gun con- 
struction, though it had some effect on the behaviour of a gun 
under fire. After careful consideration the author was forced to 
the conclusion that the construction of a perfect hooped gun was 
beset with enormous practical difficulties, and that the present 
armament of the country was unreliable. 

Turning to wire guns, the author remarked that there was a 
good deal of misconception on the subject. It was not that a 
material in the form of wire was much stronger than the 
same material in mass, and that the method of coiling it 
on was expeditious and convenient. This was true; but 
the essential feature of wire gun construction consisted 
in the facility it afforded of bringing the body of the gun 
into the proper state of varied initial tension, in order that, 
when the powder-pressure acted, every portion of the coil might 
be equally strained to a predetermined tension. Thus the im- 
portant question was to determine the proper tension with which 
to. lay on the wire. It was a at wt by some that the tension 
should be uniform, and by others that it was sufficient to lay the 
wire on with just enough strain to ensure close contact. The 
latter plan had been adopted by Dr. Woodbridge in the 10in. 
gun constructed at Frankford Arsenal, in 1873, for the United 
States Government. After briefly describing that gun and its 
mode of construction, the author pointed out the impossibility of 
its proving a success, being wrong both in principle and in practice. 
The author then pr led to iate the problem, and to enu- 
merate the variables on which it depended. By a series of 
diagrams he shewed that by a proper formula it was possible to 
determine the exact laying-on tension of each coil of wire, so that 
when the powder pressure acted, every wire should be uniforml: 
strained to the allowed limit, which should always be kept we 
within the elastic limit of the wire. The diagrams also demon- 
strated the strains both of the coil and of the core, when 
under fire and when at rest. There were three sets of these 

iagrams, in the respective cases where the modulus of elas- 
ticity of the core was 4500 tons, 9000 tons, and 22,000 
tons, that of the wire being 22,000 tons throughout; and they 
showed clearly the great advantage of a core of low modulus. In 
the next section the author dealt with the case of laying-on the 
wire with uniform instead of varying tension, and by a series of 
diagrams he showed how very important it was to determine the 
proper amount of this tension if uniform. He also showed that 
for each individual gun there was one “‘ —— ” tension of 
laying-on which gave the best result, and that this particular 
tension might be found by the formule. The formule and 
diagrams also demonstrated the condition of the respective guns 
when under fire and when at rest. A further set of diagrams 
showed the serious error that had been made in Captain 
Schultz’s 34-centimetre guns if the account of its construction 
in the United States Ordnance Reports was correct. Clavarino’s 
hypothesis, that the strength of a gun was measured by the 
“extension” and not by the “‘tension” of the material was 
shown to be ill-grounded. Proceeding to the objections which had 
been made to wire-guns, namely, want of longitudinal strength, 
derangement of tensions by heating, and crushing the core by the 
compressive action of the coil, the author pointed out that such 
chioctions had no validity, provided the gun was constructed 

roperly. 
. e next section of the paper was devoted to a brief examina- 
tion of the practice of “‘ chamberi This was maintained to be 
only a device for reducing the initial pressure of the powder gases 
to such an extent that it would not overcome the inherent weak- 
ness of the guns of the present day. A comparison was made of 
two 13in. guns, one with a large chamber, the other unchambered, 
and it was shown that whilst the two guns were lly strained 
by the explosion, the chambered gun, with 500 Ib. of powder, 
imparted about 19,000 foot-tons of energy to the projectile; the 
unchambered gun, with 413 1b., gave nearly 30,000 foot-tons. 
Some remarks were then made upon slow-burning powder, and it 
was maintained that it was a retrograde step as regarded ballistic 
effect, and was only called for by the weakness of the gun. The 
principal inferences drawn from the investigations on which the 
paper had been founded were three—first, the paramount import- 
ance of a proper formula for the laying-on tension of the wire; 
second, the advantage of a core of material of a low modulus of 
elasticity, such as cast iron; third, the advantage of a thin core. 
In an appendix were given the principal formule for the construc- 
tion and the calculation of the strength of these guns, and a few 
examples of their application, * 


TRIAL OF A DEANE DIRECT-ACTING COM- 
POUND STEAM PUMP. 


A copy has been sent us of the report of a committee appointed 
by the Public Water Board of the City of Lynn, Massachusetts, to 
test the pumping engine manufactured by the Deane Steam Pump 
Company, Holyoke, Mass., and newly erected at their waterworks. 
From this report we take the following figures. The contractors 
were notified that the committee would test the pump by a 24-hour 
trial on the same conditions as a previous trial of the Leavitt 
pump, and being satisfied that the capacity was fully up to the 
guaranteed capacity, the test was only for the guaranteed duty. 
The pump is of the kind now being introduced into this country 
by the Pulsometer Engineering Company, London, to which a gold 
medal has been awarded at the Calcutta Exhibition. It is a 
honzontal duplex compound condensing engine and pump of the 
following dimensions :— ; 


water piston or plunger .. .. .. .. 17}in. 
Actual length of stroke.. .. .. .. .. 1-99ft. 
The air pump is the independent pattern 
Deane patent with steam cylinder .. .. .. .. .. .. 10in. 
length of stroke... .. .. 18in, 


The steam was supplied from an existing boiler, and the con- 
tract called for an evaporation equal to 10 lb. of water for each 
pound of coal consumed, without any allowance for ashes or 
cinders, and consequently this was the basis adopted. The water 
was accurately weighed before being fed to the boilers by an 
arrangement of casks similar to that used at the test of the Leavitt 
engine, referred to a few years since. 

At the commencement of the test the steam was at 70 lb. in the 
boiler, and this and the condition of the fire and height of water 
in the boiler were carefully noted, and at the end of the trial were 
left in the same condition. Observations were made every thirty 
minutes. Steam at the boiler, with very slight variation, was 
kept at 70 lb.; steam at the pump at 63 lb. 


Water-pressure average of observation .. .. .. 57°13 Tb. 
Gauge to surface of water in well reduced to lbs... 8 Ib. 
Vacuum at gauge, average .. .. .. .. .. . 
The area of plunger 17!in. diam = ft. .. 

Area of plunger—! of rod 0s. 
Water-pressure at gauge, reduced tolbs. .. 57°13 
Gauge tosupply level .. .. .. .. .. .. 800 
Allowance for friction .. oo ee 1:00 

66°13 
Total revolutions in twenty-four hours .. .. 32,738 
This multiplied by 4 for total uumberofstrokes 130,952 
This multiplied by 1°99ft. as average length of 
stroke makes the total piston travel .. .. 260,594ft. 


This multiplied by 237,the area of plunger, 
and by 66°13, the total water-pressure, gives 


theworkdone .. .. .. .. ..  4,084,240,197 foot Ib. 
Water in each tank full fed to boiler. ° 493 Ib, 
Number of tanks fullused.. .. .. .. .. 134 
Total water fedto boiler .. .. .. .. .. 66,062 Ib. 
Less condensed water from steam pipe* 727 Ib. 


Total water used for pumping engine 65,335 
Which at the evaporation ot iol. of water 


for 1 Ib. of coal, gives 6,533°5 Ib, 
as the t of coal d 
ee X 100 = 62,512,285 foot-pounds for 100 Ib. coal. 


which is the duty develo by the engine during the test, an 
excess of over 4 per cent. Oe that eetend by the contractor. 
The boiler evaporated 9]b. of water per pound of coal. The 
quality of the coal was below the average, which accounts for the 
low evaporation and the arrangement for weighing the water made 
it necessary to use water at 51 deg. Fah., instead of 110 deg. Fah., 
the usual temperature of the feed. 

_ To test the capacity of the pump the following figures are also 
given :— 


As area of plunger = 237in. 
Multiplied by length of stroke=.. .. .. .. .. 23°9in, 
Total cubic inches displaced .. .. .. .. 5664°3in. 
Cubic inches to gallon 231 = perstroke .. .. .. 24°5 gals. 
Multiplied by 4 for revolution = per revolution .. 98 gals. 
Multiplied by number of revolutions 32,738 = .. 3,198,324 gals. 
Less 4 percent. lostaction= .. .. .. .. 3,060,392 gals. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Bvyinc is this week restricted. The quarterly meetings are held 
on the 9th and 10th of next month in Wolverhampton and 
Birmingham respectively, and purchasers prefer wherever possible 
to delay new business until those gatherings have passed over. 
That there will be any radical change in prices is not generally 
anticipated. There were, however, buyers on Change in Birming- 
ham this—Thursday—afternoon who ventured the opinion that 
marked bars will be declared down 10s., making them £7 per ton, 
with £7 12s. 6d. as the Earl of Dudley’s price. This view was 
not, however, generally favoured. 

Nevertheless, in the face of the reductions in wages which the 
ironmasters and the colliery proprietors are hoping to secure 
shortly, it cannot but be that some concession in prices will have 
to be made. It is this knowledge that this afternoon mainly 

d s in postponing fresh operations. The end of 
the quarter too tends to limit business on export account. 

Marked bar firms are irregularly employed, and prospects of an 
early improvement cannot be considered bright. 

Bars for shoeing purposes, rolled by the best firms, were named 
this afternoon at £7 10s., and fullered shoe bars at £8. Ordinary 
shoeing bars are £7 2s. 6d., and common can be had at £6 10s.; 
best turning bars are £7 10s., and best plating bars £8. Best 
angle bars are also £8, and best rivet iron is £9. 

Second quality angle iron, of from ljin. to 4hin., was quoted 
to-day £6 17s. 6d. to £7 7s. 6d., yet common sorts were priced at 
as low as £6 5s. to £6 10s. Even this lowest price leaves plenty of 
room for the North of England makers to get in their angles, since 
they are prepared to accept £5 15s. easy. 

Tee iron was abundant at £7, while superior sorts of from Zin. to 
2}in. were quoted at £8 to £8 10s. per ton. 

A fact illustrative of the decline in prices which has marked the 
quarter now expiring is to be gathered from the contract books of 
some manufacturers who use horseshoe bars. These show that the 
prices at Christmas, 1883, differed only an average of 2s. 6d. upon 
Christmas, 1882, yet that the difference between the prices now 
current and those of the last-mentioned date is 5s. 

Excellent cable iron stands nominally at £8 to £9 per ton, but 
the price cannot be easily obtained, especially in face of the com- 
petition from South Wales and elsewhere. One firm of chain 
cable and anchor manufacturers assure me this week that they can 
buy Welsh iron, to wit, “‘ big siders ”—bars—at £5 9s. per ton 
delivered into this district, whereas local ironmasters would 
require, perhaps, £6 5s. Staffordshire bars can, of course, be 
bought at £6, but not, I am told, “‘big siders” for cable and anchor 
making. 

Iron to be worked into girders for constructive purposes is also 
coming into this district from Wales, as likewise from the Cleve- 
land district. 

There were not many new orders for galvanising sheets placed 


= This pipe, owing to the arrangement of “the building and the 
ery in it, was over 80ft. long, and of an area but two- 
thirds that proper to supply the engine. 


this afternoon. The proposals which have been considered by the 
sheet makers for limiting the output are understood to have been 
to close the mills either for one week in four or two weeks in four, 
Some makers offered to go as far as the latter proposal, but 
opinion was divided, and no definite agreement has been come to, 
Meanwhile the curtailment by voluntary effort goes on, and here 
and there firms are to be found whose sheet mills have been 
running only three weeks out of the last seven, the proprietors 
preferring this course to working at a loss. Export sheets, of 
b.g., were quoted £7; galvanising sheets, of b.g., £7 10s.; 

and 27 b.g., £8 10s. ‘ 

Germany, Russia, Italy, Canada, the United States, the Aus. 
tralias, India, the Brazils, and some other parts of South America 
are all taking thin sheets in encouraging quantities, and, with 
home orders added, makers keep quite busy. From £10 to £11 is 
asked for 20 b.g., and from £13 to £13 10s. for 24 b.g. Soft steel 
sheets of 24g. are £13, but iron charcoal sheets run up from 
£15 10s. to £20 per ton, according te gauge and repute of maker, 
Tin-plate makers are fairly brisk. 

Plates for the manufacture of tanks with angle pieces are to be 
had at £7 5s. to £7, but for using up without angles £7 10s. to £8 
inquiry f did not yesterday in Wolverhampto 

e inquiry for pi id not yesterday in Wolverhampton, or 
to-day in Mircinghen show that briskness which sometimes pre- 
cedes the quarterly meetings. This may be taken as a certain 
indication that buyers do not anticipate any rise in prices. As to 
competition from outside districts in pigs, it has to be remarked that 
Northamptonshire and Derbyshire send in the most iron. Thus 
local firms have to keep down their rates, especially for part-mine 
and cinder, the former eine now about 42s. 6d., and the latter as 
low as 35s., but 37s. 6d. is mostly paid. The lowest rate for 
Northamptonshire is 37s. at works, and Derbyshire 388. Good 
North of England foundry pigs are quoted at 50s. delivered, 
Staffordshire all-mine is 60s. ; te blast and cold blast 20s. more, 
When the manufacture of basic steel begins in this district, the 
output of cinder pigs will increase. Hematites are slow of sale, 
but vendors do their best to keep up prices. Tredegar hematites 
are quoted firm this week at 58s, 6d. delivered. 

The colliers are already beginning to show signs of resistance to 
the masters’ proposal to bring down wages. At a meeting of the 
men, held at Netherton on Tuesday night, it was resolved :—‘‘(1) 
That we object to a wages board based upon less than 3s, 8d. 
minimum in wages; and (2) That we do not submit to a reduction 
in the present rate of wages.” The North Staffordshire colliers 
also seem determined, if possible, to postpone the inevitable. The 
men at Clough Hall and the New North Staffordshire Coal and 
Iron Company’s pits have struck work against a drop in wages 
demanded by the proprietors. 

Engineers report themselves this week in receipt of orders for 
sheet corrugating machines required by the galvanisers for several 
new plants which are being laid down in the Birmingham and ° 
Wolverhampton district. But the prices at which the orders for 
the machines have been booked have had to be cut very fine. 

Some of the heavy ironfounders have good contracts under 
execution just now, but in the pipe founding departments things 
are slack. Such inquiries, therefore, as that which the Halifax 
Corporation have just made for a supply of the whole of the cast 
iron pipes and specials required in connection with the operations 
of the gasworks during the next twelvemonths are welcome. At 
the light ironfoundries trade is rather quiet. 

The demand for wrought iron tubes is quiet. Fair Australian 
inquiries for galvanised tubes are just now in the market. The 
prices attached, however, are so low that makers are in some cases 
allowing the work to pass them. Mining tubes are being sent 
away to South Africa. 

The contracts for stores which the Admiralty are just now - 
pared to place are exciting interest among some of the lighter 
trades. e requirements that most affect this district relate to 
tin and japanned wares, iron plate workers’ wares, locks and lock 
furniture, black ironmongery, wrought iron hinges, lathes, wire- 
work, files, nails, screws, chain rigging, weighing machines, and 
the like. Numbers of manufacturers have already inspected the 

tterns sent to the Chambers of Commerce at Birmingham and 

Wolverhampton. Competition for the work is sure to be keen. 

Birmingham weighing machines and scales have no ag 4 
scored another point in the estimation of buyers in India. No 
fewer than three gold and two silver medals with first-class certi- 
ficates have been awarded to Messrs. W. and T. Avery, scale and 
weighing machine makers, for the goods exhibited by them at the 
Calcutta Exhibition. 

The strike of spike makers which occurred last week at the 
Phenix Works, Handsworth, of Messrs. Warden and Sons, has 
been amicably settled. The terms arrived at are that the men 
shall work at a 10 per cent. reduction until the completion of a 
current piece of work, and that afterwards the customary rate 
shall be paid. ve 

Satisfaction is expressed at the progress of the Birmingham 
Compressed Air Power Bill before the various committees of the 
House of Commons. The Bill has now been amended so that half 
the profits above 10 per cent. go to the consumers; the Birming- 
ham Corporation is empowered to purchase at the end of twenty- 
one years. The company is absolved from any liability in case of 
pret A and a clause has been inserted giving protection to the 
London and North-Western Railway Company. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this district 
continues depressed, and both buyers and sellers appear to be 
uncertain what course to take with regard to the future. Prices 
are already so low that makers have little or no margin for any 
further concessions; whilst consumers are evidently of the opinion 
that the lowest point has not yet been reached, and they buy only 
from hand to mouth. As regards pig iron, there is no material 

iving way; but there is very little business offering, except that 

ere and there buyers would give out orders at under current rates. 
These, however, are only few in number, and as makers are not 
prepared to accept the prices offered, the actual transactions are 
very limited in extent. the finished iron trade there is a con- 
tinued downward tendency, as most of the local manufacturers are 
getting very short of orders, and outside brands are coming in at 
such low prices that they are compelled to make some concessions 
to secure business. Altogether the prospects of the iron trade are 
certainly discouraging. The first quarter of the year is closing 
with very little business coming forward to replace expiring con- 
tracts; and so far as some of the large iron-using branches of 
industry are concerned, actual requirements are unquestionably on 
the decrease. ; 

There was a fairly good attendance at the Manchester iron 
market on Tuesday, but little or no disposition to buy. For pig 
iron, however, local and district makers held out for late rates, 
Lancashire being quoted at 44s. 6d.; Lincolnshire, at 44s. to 
44s. 6d.; and North Derbyshire, at 45s. 6d. to 46s. 6d., less 2) for 
forge and foundry qualities delivered equal to Manchester. Out- 
side brands, such as Scotch and Middlesbrough, were also without 
material change; for good north-country foundry brands, 45s. net 
cashwasabout the priceat which dealers would sell for prompt delivery 
equal to Manchester, but there was little or nothing doing to reall 
test values, and in Scotch iron, merchants continue to offer at 3d. 
to 6d. per ton under makers’ prices. 

Hematites still meet with only avery slow sale, and 56s. less 25 
remains nominally about the average price for good foundry 
brands delivered into the Manchester district. 

In the finished iron trade business is extremely quiet, which, to 
some extent, is due to the usual suspension of buying pending the 

uarterly meetings. Where business is done it is only at very low 
and the average for delivery into the Manchester 
district are about £5 17s. 6d. for good Lancashire and North Staf- 
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fordshire bars, with lower qualities of local brands to be bought at 
£5 15s. and Cleveland bars at £5 12s, Gd., or even a little less in 
some cascs; ordinary qualities of sheets £7 10s., and the better 
qualities £7 15s.; hoops, £6 5s. to £6 7s, 6d.; and common North- 
country plates and angles, £5 10s. to £5 12s. 6d. per ton. 

Engineers eaety throughout this district are still kept mode- 
rately employed, and in some special branches they are busy; but 
in ordinary classes of work orders are running out more rapidly 
than they are being replaced, and where there are any orders going 
out they are only secured at very low prices. 

The decreasing activity in engineering is reflected in the condi- 
tion of the brassfoundry branches of trade; inquiries for all 

of fittings for engineers, boiler-makers, and marine work 
are reported to be falling off, and to get orders extremely low 
res have to be quoted. erhe 

‘Amongst the special branches of engineering in which activity is 
maintained I may mention that Sir Joseph Whitworth and Co., of 
Manchester, are being kept fully employed in their steel works, 
and they have just completed several Lap pereng large forgings 
made out of their fluid pressed steel. One of these is a solid forging 
which is to form the tube or barrel for a 63-ton gun. The length 
of this forging is 34ft. 7in., and the greatest diameter 29in.; in the 
rough it weighed about 31 tons, and finished for boring 28 tons. 
Amongst other gun material, Messrs. Whitworth are making hoops 
for 100 and 110-ton guns, and some of these, after they have been 
rough turned, btn as much as 13 tons. The other large 
forgings just completed include a couple of marine crank shafts. 
One, a three-throw crank shaft, is for one of the new British 
war ships: the length of this shaft is 28ft. 5in., the outside dia- 
meter 17in., with a hole through of 8in. diameter, and the cranks 
have a throw of 24in., or equal to a stroke of 4ft. The weight of 
the crank in the rough was about 19 tons, and finished it weighs 
about 12} tons. The second forging is a single-throw crank 
for the City of Rome. This has been built up in five pieces and 
shrunk together; the length of the shaft is 13ft., the diameter of 
the shaft 25in., and of the collar 45in.; through the body of the 
shaft there is a hole of 14in. diameter, and through the pin a hole 
of 8in. diameter. The crank has a 36in. throw and weighs 21 tons. 

Messrs. Whitworth are also very busy in the tool a To. 
where they have orders in hand for a number of the Indian State 
Railways for all kinds of tools for locomotive repairing shops and 
general railway plant requirements. 

The strike in the Warrington wire drawing trade, to which I 
referred last week, continues, and shows no sign of settlement. 
So far, not much inconvenience has been experienced by the stop- 

e of works, as makers held heavy stocks, out of which they 

ve been able to supply their orders. In the event of the men 
persisting in their refusal to accept the reduction in wages, the 
employers are contemplating the practicability of training fresh 
hands to the work on the basis of the wages paid in Germany. 
For a considerable time past German manufacturers have been 
serious competitors with the Warrington houses in the Colonial 
markets, and the much lower prices at which German makers have 
been able to deliver their wire goods in Australia and New Zealand 
has practically almost closed the above market to the Warrington 
makers. It is, therefore, felt absolutely imperative that a con- 
siderable reduction in the cost of production should be effected, 
and the Warrington makers are determined to reduce the rate of 

which they have hitherto been paying. 

he winter sessional tings of the Manchester Association of 
Employers and Foremen were brought to a close on Saturday last, 
when a very interesting lecture on the explosion of boilers and 
other vessels was delivered by Mr. E. B. Martin, C.E., the chief 
engineer to the Midland Steam Boiler Inspection Company. The 
lecture was illustrated by Mr. Martin’s unique and comprehensive 
collection of models of various exploded boilers, grouped together 
under the heads of locomotives, furnaces, Cornish, Lancashire, and 

lain cylinder boilers, and a number of experiments were also made 
by Mr. Martin to explain the various causes of the explosion of 
boilers. During the course of his remarks Mr. Martin observed 
that when steam was only used as a condensing medium boilers 
frequently collapsed by the vacuum within them if they were not 
provided with an inlet valve. The most usual cause given for the 
explosion of boilers was shortness of water, which was supposed to 
cause sudden undue pressure, and another more or less supposed 
cause of explosions was electricity. Sir Wm. Armstrong had 
thought that this electricity was formed from the act of evapora- 
tion, and he sent details of an observed case at Seghill to Professor 
Faraday, who, however, properly explained it as the result of the 
friction of globules of water carried at a Spay velocity by the 
steam and rubbed against a wooden jet, and as an illustration of 
some of the fallacies entertained with regard to boiler explosions 
Mr. Martin showed by experiments that electricity, one of the 
supposed causes, could only be produced by carefully prepared 
special apparatus, and that therefore it was a mistake to attribute 
explosions to this cause. 

n the coal trade a moderately steady tone is maintained, but pits, 
as a rule, are not kept running more than three and a-half to four 
days a week, and even with this limited output stocks accumulate 
under load, and have to be pressed on the market at low prices. 
Quoted rates are without change, but for quantities sellersarein many 
cases open to offers, and the tendency of prices is in a downward 
direction. At the pit mouth the best coal averages 9s. to 9s. 6d. ; 
seconds, 7s, to 7s. 6d. ; common house fire coals, 6s. ; steam and 
forge coal, 5s. 6d. to 6s. ; burgy, 4s. 6d. to 5s,; best slack, 4s. to 
4s. 3d. ; and ordinary qualities, 3s. 3d. to 3s, 6d. per ton. 

For shipment there has been a fine business doing at low prices. 

ordinary Lancashire steam coal delivered at the high level, 
or or the Garston Docks, averaging 7s. 3d. to 7s. 6d. per 

n. 


The demand for coke has been decreasing of late, but prices are 
without material change, best cokes being quoted at 10s. up to 12s., 
and common qualities at about 8s. per ton at the ovens, 

Barrow.—I cannot hear of any further change having occurred 
in the position of the hematite pig iron market of this district 
prcsey the past week. To all appearances the market is quieter 
now than it has been for some months past, and at present there 
are few signs of any improvement taking place. I hear makers all 
over the district complaining of a want of confidence on the part 
of consumers, who are very backward in placing out orders, limiting 
them to sy sg reguir ts. Little busi is reported to have 
been booked by makers on home account, and the orders to hand 
from foreign and American consumers are considerably restricted. 
The weight of metal now warehoused at makers is considerable, and 
as the deliveries do not represent anything like the output, stocks are 
rapidly increasing. Prices are unchanged, and No. 1. samples of 

ssemer qualities are quoted at 47s. per ton net at works, prompt 
delivery; No. 2 at 46s., and No. 3 at 45s.; while inferior samples are 
changing hands slowly at 44s. 6d. per ton. The steel trade does 
not improve, but all-round makers are restricting the output. 

ers from all quarters are restricted, and the deliveries by rail 
and sea are limited. Rails are in the market at from £4 10s. to 
£5 per ton net at works. Shipbuilders are but indifferently 
employed, and few good engines are being made, I notice that; and 
few orders have come to local makers. Boilermakers and engi- 
heers are quiet. Iron ore is in moderate request at low prices, 
orders having been booked as low as 8s. Gd. per ton net at mines. 
The weight of ore banked at mines is considerable, and some time 
ill. elapse before jt is worked off. Coal and coke easier. Shipping 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent, ) 
A cuRious instance of how 8 agitations at ino 
Operate against both capital and labour has been Donaits to my 
knowledge, At the time when Mr. Pickard was pushing his 
demand for 15 per cent., the Kiveton Park Company was unable, 
owing .to its men having given notice, to sign a contract for 10,000 
tons per week—totally new business—and the contract went into 


rtune times 


the North. For the last three months the Kiveton Park miners 
have not worked more than from‘one and a-half to two days per 
week on an average; and so great has been the suffering that the 
Council of the Sheftield, Rotherham, and District Miners’ Associa- 
tion have contributed £100 to their relief. This allowed 7s. per 
head per man and 1s. 6d. to each lad. The men were very grateful 
for the help; but had the majority of them been wise last Novem- 
ber they might now have had double the employment, and had no 
ditficulty in finding the food their families required. 

The annual meeting of the shareholders in Messrs. Charles 
Cammell and Co., Limited, last Wednesday, was appropriately 
made the occasion by Mr. George Wilson, the chairman and 
managing director, for a retrospect of the affairs of the company. 
The company was twenty years old that day. In 1864 they com- 
menced as the owners of the Cyclops and Pyeng ne i Works, 
which they had very considerably extended, and had added to 
them by the purchase of what were the ‘‘ Howard” and 
‘* Agenolia” works. They acquired the Penistone establishment in 
1866, and the Oaks Collieries in 1873, and now they had the Derwent 
Works at Workington, so that at present they were the possessors of 
five different establishments—each of them large works—to say 
nothing of the mines they were developing in Cumberland. An 
important factor in the policy they had pursued was that the works 
were all entire and complete within themselves. In 1864 they 
made scarcely a thousand tons of steel per week; they now made 
as much as a thousand tons per day. During the twenty years 
the total profits earned by the company had amounted to upwards 
of £1,700,000, of which fully £340,000 had been paid in interest, 
and the remainder, £1,360,000, had been mainly distributed in 
dividends. During the twenty years they had had experience of 
every condition of trade, good, bad, and indifferent—the bad, he 
was sorry to say, prevailing. They had been constantly passing 
through a transition state of the steel trade, the like of 
which had never been seen since the metal came into use. They 
had, however, kept themselves in the front by adopting every im- 
provement, and their property to-day was in a more valuable, effi- 
cient, and sound condition than at any previous stage of its 
existence. They were now, he must fairly claim, the largest pro- 
ducers of steel in the world, and all they required was an abundant 
and speedy demand at moderate prices to show what the property 
was capable of doing for them. Mr. Wilson, referring to the bold 
experiment of transferring the manufacture of steel rails to the 
coast, said that seven months had sufficed to take down the plant 
at Dronfield and re-erect it at Workington. The mills at Dron- 
field were capable of rolling from 3000 to 4000 tons of rails per 
week; but he bad stood on more than one occasion near the saw at 
Workington—the saw which cut off the rails as they came from 
the mill—and for an hour together he had witnessed a rail weigh- 
ing a quarter of a ton leaving the saw every fifteen seconds with- 
out interruption. This was at the rate of 60 tons an hour, and 
was equivalent to a turn-out, by continuous work, of upwards of 
8000 tons of rails per week. Of course that might be said to be a 
tour de force, as they said in France, but it showed what the ma- 
chinery was capable of doing if only human nature could endure 
the toil, and cast iron withstand the effects of the accumulating 
heat produced by such a stream of hot metal. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade continues in a steady and hopeful 
condition. A large amount of business has been done during the 
last few days, but the tone of the market held at Middlesbrough 
on Tuesday last was somewhat quieter. Consumers offered 
37s. 14d. per ton for No. 3 g.m.b., but neither makers nor mer- 
chants would accept less than 37s. 3d. Most of the makers, 
indeed, quoted 37s. 6d., and would not entertain business under 
that figure. Forge iron is now 35s. 9d. to 36s. per ton, and only 
odd lots can be had at the lower price. The statistical returns for 
the month are anxiously looked for, and when known will, with- 
out doubt, have great influence upon the market. It is thought 
that stocks will be found to have undergone a substantial reduction. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s store 
at Middlesbrough ted on Monday last to 60,737 tons, indi- 
cating a reduction of 40 tons during the week. Their stock at 
Glasgow has increased by 421 tons. ; 

Shipments of pig iron from the Tees have been above the average 
this month. The quantity sent away up to Monday night was 
63,404 tons, as compared with 52,287 tons in the corresponding 
period of last month. Of this quantity 20,123 tons went to 
Germany, whereas only 8659 tons were sent to that country in 
February. 

The finished iron trade remains in a stagnant condition. The 
demand does not improve, and prices are no better. Manufac- 
turers prefer to close their works rather than accept lower rates 
with the certainty of working at a loss. Ship plates are £5 2s. 6d. 
to £5 ae ton on trucks at makers’ works; angles, £4 15s. to 
£4 17s. Gd.; and common bars, £5 to £5 2s. Gd., all cash 10th, less 
24 percent. Puddled bars are £3 5s. to £3 10s. per ton net at 
makers’ works, 

The accountant to the North of England Board of Arbitration 
issued, on Saturday last, his certificate for the two months ending 
February 29th. 1t appears that the average net selling price of 
finished iron was £5 13s. 7d. per ton, being a reduction of 4s. 4d. 
fo ton when compared with the two months ending December 

1st. The total reduction for the whole of last year was 10s. 7d. 
per ton. There has also been a great falling off in the quantity of 
manufactured iron made. During the two months ending February 
29th, the quantity was roe fo og as against 109,220 tons for the 
two months ending December 31st, and 117,365 tons for the two 
months ending October 31st, 

Messrs. T, and W. Toward, engineers, boiler makers, and ship- 
builders, of sy ag ia have filed their petition. Their 
liabilities are £5910 12s. 1d., and their assets are estimated at 
£3383 Gs. 9d. The firm made an offer to pay 15s. in the pound, by 
six instalments of 2s. 6d. each over thirty-three months, but this 
was refused by the creditors. 

Lloyds’ Register Committee has been making some experiments 
with basic steel, made by the North-Eastern Steel Company, at 
Middlesbrough. The steel was rolled into plates and angles, and 
subjected to hot and cold tests, tensile and temper tests, and 
proved in every way satisfactory. Messrs. Lloyds will, therefore, 
allow basic steel to be used for ships built under their surveyor’s 
inspection, subject to the usual conditions. 

The engine building firms situated on the banks of the Tyne are 
about to reduce the wages of their employés. The skilled work- 
men at Messrs. G. R. Stephenson and Co.’s, at Newcastle, have 
already agreed to submit to a reduction of 2s. per week, and the 
hammermen and labourers to a reduction of 1s. per week. 

The employers in the'finished iron trade have prepared their case 
in support of their demand for a 10 per cent. reduction in iron- 
workers’ wages, and a copy thereof has been sent to Mr. R. 8S. 
Watson, the selected arbitrator, and another to Mr. Iron, the 
operative secretary. They show that the sliding scale would have 
given about 5 per cent. reduction for the period under consideration, 
and they estimate the disadvantage they suffer by the non-existence 
of any scale owing to the action of the operatives as equivalent to 
another 5 per cent. They are also able to point to the more or less 
complete stop of many of the works as an additional reason for 
demanding relief in the shape of lower wages. The current belief 
is that at least 5 per cent. reduction will be awarded, which would 
bring wages to the same level as in the autumn of 1879. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was very quiet in the past week, 
with little business doing in warrants, the fluctuations of which 


have been inconsiderable. Makers’ iron is steady, with scarcely any | thi 


alteration in prices that could be noted. The production of pig iron - 


at present is believed to be, on the whole, not much larger than the 
consumption and exports. There are ninety-three furnaces in 
blast, as compared with ninety-four in the preceding week and 111 
in the corresponding week of 1883. The quantity of iron in the 
warrant stores still shows an increase, the addition during the past 
week being about 420 tons. 

Business was done in the warrant market on Friday, at from 
42s, 5d. to 42s. 6d., and 42s. 54d. cash ; and 42s. 7d. to 42s. 74d. 
one month. On Monday the quotations were 42s. 54d. to 42s. 64d. 
cash, and 42s, 7d, to 42s. 74d. one month. There was a fair busi- 
ness on Tuesday at 42s. 7d. cash. On Wednesday business was 
done at 42s. 44d. to 42s. 54d. cash. To-day—Thursday—transactions 
took yao at 42s. 5d. to 42s. 54d. cash, and 42s. 64d. to 42s. 7d. one 
month, 

The quotations of makers’ iron are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 53s.; No. 3, 51s.; Coltness, 
58s. 6d. and 51s.; Langloan, 54s. Gd. and 51s. 3d.; Summerlee, 
52s. 6d. and 48s. 6d.; Calder, 53s. 6d. and 47s. 9d.; Carnbroe, 52s., 
and 48s. 6d.; Clyde, 48s. and 45s. 6d.; Monkland, 44s. 3d. and 
41s. 6d.; Quarter, 43s. 9d. and 41s. 3d.; Govan, at Broomielaw, 
44s. 3d. and 41s. 6d.; Shotts, at Leith, 53s. 6d. and 52s.; Carron, at 
Grangemouth, 48s. 6d. (specially selected, 54s.) and 47s. 6d.; 
Kinneil, at Bo'ness, 46s. and 45s. €d.; Glengarnock, at Ardrossan, 
52s. and 46s.; Eglinton, 46s. 3d. and 43s.; Dalmellington, 49s. 
and 45s. 6d, 

The manufactured iron goods —— from Glasgow in the past 
week embraced £36,297 worth of machinery, £4540 sewing machines, 
£5800 steel manufactures, and £26,300 various kinds of iron guods. 
The engineering trades are now becoming slack, not merely in the 
marine but in the general department. In some shops the em- 
ployers are resorting to short time, in preference to discharging 
workmen; and it is feared that, except in a few special depart- 
ments, such as bridge and locomotive building, we are entering 
upon a particularly dull season. 

Ata meeting of the workmen and others connected with the 
Clyde Tube Works, Coatbridge, the other night, Mr. James 
Stewart, one of the partners, said that they were this year in the 
iron trade back to the depression of 1880, and the outlook was 


even blacker than then. They—Clyde Tube Works—themselves, ' 
he said, were as yet little affected, but it was idle to conceal the . 


fact that there was no prospect of this continuing. Steam engi- 
neering and other branches of the trade were suffering great 
depression. 
os demand for hematite iron is steady, and prices are without 
change. 
The coal trade, which has been very quiet for several weeks, now 
begins to show a little improvement. Up to this date the ship- 
ments of Scotch coals are about 35,000 tons less than they were at 


the same time last year; but merchants state that they are now: 


receiving fair orders in connection with both the Continental and 
Quebec trades. There is no change in prices either for shipment or 
home consumption. 

A conference of miners’ delegates was held in Glasgow a few 
days ago, at which it was reported that in many districts the men 
are restricting the output of coals, with the object of rendering 
the fuel scarce and dear, and thus helping indirectly to higher 
wages. It was resolved that a commer board be appointed to 
extend the short time movement. The miners of the Motherwell 
district have agreed to form a local union to work on the short 
‘*darg,” and that the men do not earn more than 3s. a day. 

In the course of March there have been a good many launches on 
the Clyde, but it is very difficult to obtain new contracts. Some of 


the yards are so slack that short time is being adopted, and in one | 


or two cases further reductions of wages have been intimated. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE ironmaking men of this quarter are looking forward with 
some degree of anxiety to quarter day, to see what will then be the 
chances of the year’s trade. So far there is not much lifting of the 
cloud, Things are as low as they can well be, and only what iron- 
masters describe as a bread-and-cheese trade is being done. 

Te daily to have intimation of one of the new blast furnaces 
at arthfa being put into action. The proprietors of the works 
have been compelled to buy pig ever since the dismemberment of the 
furnaces, and this naturally they wish to end. The bar trade of 
Cyfarthfa is moderately active at present, and I have no doubt but 
ae the company will get a share of the steel rail trade when it is 
ready. 


The exports of manufactured iron last week included 700 tons to. 


) wera 1310 tons to Ibrail, 650 tons to Rouen, and 704 tons to 
vona. 

The management of the Castle Steel and Ironworks, Milford 
Haven, have been obliged to pay off a ber of men it 
upon the poorness of trade. : 

American advices as to the state of the tin-plate trade have had 
rather a depressing effect here. Fortunately books are fairly sup- 
plied, and at tolerably good prices. Makers are disposed to keep 
prices intact, and the tendency is more to reduce make than 


S. 

The Barry Dock question is understood to be halting pending 
communications expected from the Marquis of Bute. Opinions 
differ widely at Cardiff respecting the feasibility of the overtures 
made for the purchase of the docks. If purchased a syndicate 
would, of course, be formed to work the docks, and perhaps for a 
time the management would remain in a great measure as it is 
now. When Mr. W. T. Lewis took all into his hands the changes 


4 


made were remarkably few—a fair proof that the officials had become | 


well ae and efficient. Possibly the same course would be 
pursued. 

Iam glad to hear that Mr. Davey has started a second furnace 
at Briton Ferry. It has been a gratifying event. 

The condition of things in the colliery districts remains very 
much as it was, and as it has been for the last month. House 
coal does not recover its tone, and small remains a drug; butas for 
steam coal, the run for it is as marked as ever. It isevident thata 
large portion of trade which was once enjoyed by the northern 
coalowners has come in this direction. The differences between 
masters and men in the North led to the diversion of traffic to 
Wales, and now that the qualities of Welsh steam coal have been 
tested, it will be a difficult matter to re-change the course. 

Mr. Harry Martin, late of the Mountain Ash districts, is enter- 
ing upon new duties in connection with Dowlais collieries. New 
sinkings are in course of being made. 

A meeting of one section of the Plymouth colliers was held this 
week, to protest against the system of fines in vogue, ranging from 
1s. to 20s. It was maintained that colliers could not at all times 
avoid rubbish being sent up in the trams; yet for acts out of their 
power to prevent, fines were levied. At the close of the meeting 
the protest was signed, and forwarded to the management. 

e contrast between the two ports of Cardiff and Newport is 
very marked at Peet, the one enjoying. great prosperity, while 
some considerable degree of dulness pervades at the other. The 
shipments were—Cardiff, 138,849 tons; coastwise, 13,469 tone. 
Newport, 37,988 tons; coastwise, 17,978 tons. 

Pitwood is coming in freely; prices steady. Iron ore is a drug. 


In the construction of agricultural implements in the United 


States, they are gradually acquiring knowledge by the slow pro- 


cess of finding out by experiment for themselves what they might . 


et from many an ancient book or catalogue in a few minutes. 
ut that is not their way. One man has awd ogg a bad 
form of the old and well-known Norwegian w. Whata lot 


of things some of the Americans of this class could i:.vent imme- ' 


diately after they returned to the States if they visited one of 
e Royal Agricultural Society’s shows? 


/ 
) 
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THE PATENT JOURNAL. 
Condensed Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and ee 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at whic 

the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tinding the numbers of the Speciyication. 


Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
“name and address of the comm unicating party are 
printed in italics. 


18th March, 1884. 


5029. GaLvanometers, J. Blyth, Glasgow. 

5030. Gear for BicyciEs, Taylor, Cc. Buckley, and 
F. Boyling, Coven 

Meat CaRvING, &e., Forks, R. W. Eadie, jun., 

rmin, 

5032. AUTOMATIC HYDRO-PNEUMATIC Pump, J. Glosier, 
Manchester. 

5033. Furnaces, W. P. Thomson.—{C. McMillan, U.S.) 

5034. Brakes, R. W. Vining, Liverpool. 

5035. Sicwa Lamps, R. Vining, Liverpool. 

5086. Lerrer Racks, F. Iles, 

5A37. H. Cushman, Lower 
Broughton, and J. P. Hall, Oldham. 

5038. CoLovuRING MATTERS, J. H. Johnson.—(H. Caro, 
Germany. 

5040. Wire, J. C. 

5041. Rar-way SIGNALLING —¥ Spagno- 
letti, London, and 8. Griffith and J. Rose, Reading. 

5042. Corkinc Macurnes, J. B. Powell, Bristol. 

5043. Borries and Stoppers, F. A. Bird, Birmingham, 
and B. Fenby, Sutton 

5644. GLUEING SURFACES 0! ATERIALS, Coghill 
and J. A. C. Ruthven, Dublin. 

5045. Currinc LypeXes of Books, &c., A. 8. Coghill and 
J. A. C. Ruthven, Dublin. 

Sweerinc Macurngs, J. Barrow, Miles 

. G. Wilkins, Birm’ 

5048. VeLoctpepes, E. F. Hi 

5049. E. W. 

5050. for Buckuss, F. R. Upcott, Cullompton. 

5051. Tricyciz, T. McIsack, East Greenwi 

5052. AUTOMATIC TELEGRAPHS, H. J. —(VJ. 
Absterdam, New York, U.S.) 

5053. SichT FEED LUBRICATORS,. A. Baird, Glasgow. 

5054. Crrcucar Saw, H. J. Sidley, Kanturk. 

5055. Scytues, G. V. Frankish, Sheffield. 

5056. MATERIAL, H. Brewer, jun., Man- 
chester, and W. A. Brewer, Crumsall. 

5057. Woopex Biock Fioorine, A. E. Geary, Man- 
chester. 

5058. Arnmour-PLaTEs, J. D. Ellis, Sheffield. 

5059. Crank Drivinec Gear, J. Monteith, Lanark. 

5060. Encravinec CyLixpers, F. Bosshardt.—(H. Car- 
liez, France.) 

5061. Exastic Pap for Wer Stamps, J. E. Walsh.—(A. 
Callwaert, Brussels.) 

5062. Sprxninc, &c., Freres, T. 8. Tetley, T. Pickles, 
and A. Cockroft, near Halifax. 

5063. Lockine, &c., Doors of Rartway CARRIAGEs, 
W. J. Muller.—(W. H. Campbell, Viadivostock, and 
A. Strother, St. Petersburg.) 

5064. Firerroor Fioors and Cerines, W. J. Tickel- 
penny, Fulham. 

5065. Harness, A. Vickery, Brixton. 

5966. Boats, &c., R. and J. = hate. Ireland. 

5067. THRASHING P. Pierce, W: 

5068. ArTiFiciaL Eyes, F. Schut: her, 
Berlin.) 

5069. Seconpary Evecrric Batreries, R. Kennedy 
and W. Fairweather, G 

5070. BLeacuine, R. Kennedy ‘and W. Fairweather, 


ow. 
Sutpuites, &c., R. Kennedy and W. 
er, Glasgow. ~ 
5072. Eve Brackets for HoLpine Stair Rops, &c., W. 
Rosenthal, London. 


5073. Scourrine, &c., LEATHER, W. L. Jackson, Chapel 


Allerton. 
5074. DEVICES to be Usep in Smoxrnc Cicars, &c., J. 
C. Mewburn.—(F. Gretsch, 
Cremines, H. J. Haddan.—(F. L. 


5075. Fuoors and 
Perriére, Paris. 

5076. Apparatus for Carryinc Money, &c., H. H. 
Hayden, New York, U.S. 

5077. Maxrye Ixrusions of Corree, &c., O. Arndt, 
Germany. 

5078. Bart Bearines for Bicycies, &c., W. R. Lake. 
—{(J. €. Garrood, Boston, U.S.) 

5079. PorTaBLe Rattways, J. A. Mays, London. 

5080. Imrration STarnep Giass, W. Cunliffe, 

5081. Feep Apparatus for MILLs, J. 
Chaplin, Ipswich. 

5082. Crusuine Stone, &c., W. R. Lake.—{T7. A. Blake, 
New Haven, U.S.) 

5083. VeLocrpepes, W. R. Lake.—(D. Crowley, U.S.) 

5084. Cop-wINDING J. H. Johnson.—{E£. EF. 
Plantrou, jun., France. 

5085. TricycLes, &c., 8.1 nes, Stansted. 

5086. Eve Protectors, W. R. Lake.—(D. Genese, U.S.) 

5087. BREECH-LOADING Guns, W. Gardner, London. 

5088. Tea-pots, T. E. Powell, London. 

5089. Contrsvous Matt Kin, A. J. Boult.—{(H. A 
Kolndorfer, Vienna.) 

5090. Friction CLiutcH M. Lohmann and 
M. Stolterfoht, Prussia. 

5091. RecuLatinc Brake Gear, W. Greig, 


5092. Macazine Guns, A. H. Russell and L. A. Bart- 
lett, United States. 

5093. Brakes, W. Cross, Forth Banks. 

5094. Tuse Scrarer and Bruss,W. H. Gales, London. 

5095. Motors, L. M 

5096. TREATING Liguips, F. 8. Barff, London. 


19th March, 1884. 

5097. Compressnc EnstLace, J. T. Moore, Crewe. 

5098. GoLD-PLATED and Po.LisHED Zinc SuHeets, &c., 
A. E. Heckford, Birmingham. 

5099. Guipe Wires for Rinc Spixyinc, T. Dean, 
Burnley. 

5100. Harr Pixs, W. L. B. Hinde, Birmingham. 

5101. Exrenpinc the Rance of Snort Guns, J. W. 
Johns, Whitehouse. 

5102. Lerrer and Rererence Fitz, A. Blackwood, 
Manchester. 

5103. ReeLinc or Winpinc Yarns, &c., J. Dyson, 
Farnworth, and J. H. S dale. 

WHEAT-WASHING MACHINES, J. Cooke, Newark- 


nt. 
5105. Pickers for Looms, C. Moseley and B. Blund- 
stone, Manchester. 
5106. FLusHinc WaTER-CLOsETs, &c., T. Caink, Wor- 
cestershire. 


5107. Saw Biapes, E. Sweden. 
5108. Sun Buixps, B. Boothroyd and J. Doherty, 


Southport. 
5109. Fiame Action in Steam Borers, W. Wright, 
Scotland. 


5110. B. om, Yorkshire. 

5111. Taps, J. Tyrer, Formby, near Liverpool. 

5112. Drums or Putters, R. Woodhouse and 8. 
Mitchell, Yorkshire. 

5113. for and W. J. C. 
Gill, Lancashire. 

5114. Preventine the Carriace Gear of 
from Uncearine, T. H. Rushton and E. 


urst, Lancashire. 
5115. Taxrse-vp Motion for Looms, W. Lord and 
G. Spofforth, Yorkshire. 


5116. Bicycre Brake, C. A. Goslett, Derbyshire. 

5117. Preventinc the Burstine of INDIA-RUBBER 
Baas, W. Garside and H. Stockton, Lan 

5118. Prorecrine Sxps’ Borroms, H. T. Stinch- 
combe, Bristol. 

5119. SOFTENING, &c., Water, W. Wyatt, Shropshire. 

5120. DoUBLE-DRIVING BALANCE GEAR for VELOCIPEDES, 
H. J. Brookes and J. Morris, Staffordshire. 

5121. ARRESTING Locomotives and Cars, M. F. Bon- 
zano, Philadelphia, U.S. 

51z2. SKINNING ANIMALS, R. Greeme, Sheffield. 


‘&e., Polak and H. Lowe, 


sae Covp.ine for Pipes, J. J. Lacey, California, U.S. 

5126. CLEARING Fives, L. Mills, Gravesend. 

5127. AssorTINe GREEN LEar in the MANUFACTURE of 
Tea, J. Dick, Glasgow. 

5128. MIppLINGs Pvuririers, R. Howarth, Lancashire. 

5129. Guinpixa, &c., the SuRFAcEs of ROLuERs, A 
B. Mumford, Wanstead, and R. Moodie, West Ham. 

5130. Curomic Compounns, 8. G. Thomas, London. 

5131. Steam Borers, T. Craddock, London. 

5132. Cages for Birps, &c., A. Lawrie, Birmingham. 

5133. Music Sranp, C. Spratt and A. C. Churchman, 
London. 

5184. ENGRAVING Puorocraruy, L. de Roux, 
Begles, near 

5185. SPINNING v. H. Hall, Brighton. 

5186. Boors, &c., J. Borrett, Lon 

5137. ABSENTEE’S Return, &c., Ww. H. 
Cooper, London. 

5138. LECTRO-MOTORS, &c., O. March, London. 

5139. PrePaRine Fruit for Preservino, E. Pink, jun., 
London. 

5140. Separatine Stavks, &c., from Fruit, E. Pink, 
jun., Southwark. 

5141. Jams, E. Pink, jun., London. 

5142. TREATING RestpvaL Liquors of the AMMONIA 
Sopa Process, W. Weldon, Burstow. 

5143. Decoratinc ENAMELLED Iron, G. J. Rhodes, 
Wolverhampton. 

5144. Propvucine Picrures on ENAMELLED Iron, G. J. 
Rhodes, Wolverhampton. 

5145. Propucine Picrures on ENAMELLED Iron, G. J. 

es, Wolverhampton. 

5146. LerHesy Puoromerers, D. W. Sugg, London. 

5147. Courtine for Pirss, D. T. Powell, London. 

5148. for Water Pipss, H. W. 
Allan, G1 

5149. Pro: TeLecrapaic, &c., Conpuctors, A. 
R. Bennett, Glasgow. 

5150, CENTRIFUGAL MACHINES, W. Fairweather.—( W. 
Angele, Berlin.) 

5151. Giass Roorrna, J. Sewell, Yorkshire. 

5152. CANDLE MovuLpine Macuines, J. Claret, London. 

5153. Dyerse Inpia-RUBBER CoATED Fasrics, W. 8. 


Mackie, Manchester. 

5154. Resty Soap, J. Imray.—({H. J. BE. Hennebuttee, 
France.) 

5155. Macuines for Separatinc Licut and Heavy 
SUBSTANCEs, e.—(H. 

5156. EXTINGUISHING Fire, A. J. Boult.{T. Andre, 


Paris.) 

5157. ELECTRIC JEWELLERY and ORNAMENTS, A. M. 
Clark. . Trouvé, Paris.) 

5158. ENGINES to be Workep *y Steam, &c., J. J. 
Miller and G. J. Tupp, London.—Janwary 25th, 1884. 

5159. DIFFERENTIAL EAR APPLICABLE to TRICYCLES, 
J. J. Miller, London. 

5160. Fruisuinec Lace, &c., L. Lindley, Nottingham. 

5161. Vacuum PRODUCERS, , London. 
5162. for Starr, &e.,. Rops, M. Merichenski, 

ndon 

5163. SLEEPING Bertus for Dormrtortiss, &c., J. John- 
son, Limehouse. 

5164. Testine the Presence of Moisture in Liven, W. 
B. Woodbury, London. 


20th March, 1884. 


a CARRIAGES EMPLOYED in Twist Lace MAcHINEs, 
R. B. Gamble, Nottingham. 
5166. Faciurratixe the of METALLIC 


5168. Prtep Fasrics, H. 
5169. Wes Pristine G. A. Wilson, 


verpoo! 

5170. PorTaBLe Stanp for SusPeNpinc Miners’ SaFety 
amps, A. Howat, Hulme. 

5171. = Topacco, W. Adie and G. R. Adams, 


ee. 

5172. Suppryrsc Pure Warm Arr into Private 
Hovsss, &c., J. Watson, Torquay. 

5173. Rotary Pumps, R. G. Morton, Errol. 

5174. Propuctnc Continual Motive Power, G. Hollin- 
shed, Sale, Cheshire. 

5175. Distnrectinc Litter, &c., J. Brown, Savile 
Town, Dewsbury. 

Makino Raitway &c., A. T. Miller, Rock 


erry. 

5177. Cuarr-cutters, J. Wilder, Reading. 

5178. ComBINaTION JACKET-wRaP, M. Jackson, London. 

5179. Apparatus for Loaprnc and UNLoapinG 
W. Cooper and J. Holdsworth, Hull. 

5180. Penpant Lockets, J. G. Rollason, Birmingham. 

5181. Steam H. Wilson, Stockton-on- 


5182. of C. 8. Gorman, Irvine. 

5183. Dispenstnc with the Necessiry of TugNinc 
OvER the Leaves of Music, J. T. Key, Sheffield. 

5184. Openinc and Ciosinc Winpow Sasues, C. H. 
Wood, Sheffield. 

5185. KNIFE CLEANERS, G. Pickett, London. - 

5186. M. E.R 

5187. Licutrmse of Lamps, W. Brierley. —({R. Richter, 


Prussia.) 
Wrovcat Iron Putteys, A. Crossley, 


5189. Crow or Bric for Suprortinc Kerties, &c., R. 
Rowbot , Man 

5190. Tramway, &c., ENGINES, D. G. Morrison, Kil- 
marnock. 

5191. ArtiriciaL LEATHER, W. Travis, London. 

5192. Rep Pigments, &c., J. C. Martin, Ri 

5193. Automatic DIAL WEIGHING MACHINES, L. A. 


Liskien, Germany.) 
5194. Bricks for Buitpina Pourosms, H. Hart, Bally- 


macarron. 
5195. Curtinc VEGETABLE SupsTances, B. Samuelson, 
bury, and R. E. Raker, Burnham. 
5196. ELevatinc Pumps, J. Berly.—(E. Fesquet, Paris.) 
=> Recetvine Street Mup or Dust, W. B. Powell, 
don. 
5198. Gas-Hotpers, H. J. Haddan.—(A. Meizel and G. 
J. &. Couffinhal, France.) 
5199. Rorary Cutters, H. J. Haddan.—(H. Gruau, 


France.) 

5200. Seconpary Pites or Batreries, P. Nolet.—(M. 
and J. B. Gloesener, Belgium.) 

5201. THrasHinc Macuines, J. R. Jefferies, Ipswich. 

5202. Lire-savinc Waistcoat, E. G. Brewer.—(J. B. 
Baras, Belgium.) 

5203. Rartway Couptines, J. Cowan, 

5204. Musica Pecos, F. St. A’ 

5205. CoNcRETE, J. M. 

5206. Economisinc FvEt, T. C. Horsfield, Nottingham, 
and F. ce, Brighton. 

5207. WaTERPROOF GARMENTS, B. 

5208. ConnecTinc INCANDESCENCE LAMPS their 
Hotpers, A. Duffin, Belfast. 

5209. Gas Fire, C. C. Wilson, Leeds. 

vith J. C. Bothams, 

ALLS with Louvre OPENI Cc. 

Wiltshire. 


5212. Stoves, &c., 8. and 4 Belham, London. 
5213, HypRAvLIC. Lirts, G. Hutchinson, Newcastle- 


upon-Tyne. 
6214. of Etecrric Exercy, J.8. Beeman, 


5215. Carpets, &c., G. W. Oldland, Kidderminster. 
5216, TRAVERSE Net, A. C. Travell, Nottingham. 


5217. GATHERING ping D. Prime, Clavering. 

5218. DentTaL Piates, H. H. Lake.—(F. W. Seabury, 
Providence, U.S, 

5219. Siro, F. W. Turner, London. 

5220. Merauic Casks, C. T. Lewis, London. 

— Neepies, E. Edwards.—-(B. Krat, Ger- 


5222. Tops, J. C. Bothams, Wiltshire. 

5228. Non-conpucTING MaTERIAL, H. Bolze, Germany. 

5224. Amratinc FLower-por, E. H. Clark, Starcross. 

5225. MARINE Enaine Governors, A. M. Clark.—(4. 
Fuller and A, H. Bell, New York, U.S.) 


2Qlat March, 1884, 


5226. Packxine for Piston Rops, &c., J. 8. D. Shanks, 
near Belfast. 

5227. and Damprne Yary, 8. Hawick. 

5228. SaLmon R. cartney, Antrim. 

5229. MeraLiic Boxes, W. H. and B. Jones, Wolver- 
hampton. 

5230. and Cnarrs, W. Wright, Airdrie. 

5231. BLeacnine Linen, &c., J. H. Riley and J. Down- 
ham, Bury, and J. Apsle 


5232, COMPRESSED FUEL, 
5234. Screen for Corn Dressinc Macuines, L. J. 
Barrell, ham. 
5235. Warp Lace Macurnes, H. 
5236. Warp Lace Macuines, H. Hill 
. Walley, 


5237. Prorectine Bricks &e., 
Manchester, and T, Gare, S 

5288, Bicycues and Skeldon, Wolver- 

ampton. 

= AERATED Spenmee Pump, A. M. Davis and H. D. 

5240. 2. Hallman, West Hartlepool. 

5241. Scissors, &c., C. Ibbotson and F. Kenning, 
Sheffield. 

5242. Fapric usep in Consrructine Boats, &c., C. J. 
Fox, Birkenhead. 

5243. Maxine Boors, &c., B. Stourbridge. 

BortLes, G. C. and A. G. Thompson, 
Sheffi 

5245. ALLoys of Curomium, T. Slater, London, 

5246. Lock Furniture, J. Whi Holbeck. 


5247. Screw Srups, P. A. Martin, Bi 

6248. WarerProor CLorninc, A. C. 
(A. B. Boyer, Paris. 

5249. CarTripces, J. Andrews, London.—26th Feb- 
ruary, 1884, 

5250. Ax.es, J. H. Bickley, Dover, U.S. 

5251. Mouineux Cueck Action in Pianorortess, J. 
and A. Hines, London. 

Se.r-emptyine Tippinc Boxes, J. W. F. Bryan, 

5258. MESTIC FIRE-GRATES, T. Fraser, Aberdeen. 


5254. VeLocirepes, T. Young, Smethwick. 
5255. Tre, W. Tuffee, Gravesend. 


enderson.— 


5258. PRoPELLING Suips, J. 
Jield, U.S.) 

5259. Srups, &c., 8. Betts, Lond 

5260, STARCHING Fasrics, E. Capitaine. —(Drumm und 
Co., Germany.) 

5261, Fasteninos for Necktigs, &c.,G. M Braggiotti, 
London. 

5262. WasHina Ores, &c., T. Vosper, London. 

5263. Corkscrews, H. J. Haddan.—(Heimendal and 
Theller, Germany.) 

5264. Varyinc Speep Gear MecnanisM, J. Roots, 
London. 

5265. Curmney Top, D. Walker, 

5266. Evaporatine Syrups, &c., F. 
Boon, West Indies. 

5267. FURNACES, R H. Hepburn, London. 

5268. Corron Ginninc Macuinery, C. T. Burgess, 
Brentwood. 


5269. ANTISEPTIC PREPARATIONS, J. Walker, Leeds. 

5270. Steam Encine Reversinc VALvEs, T. H. Owen 
and 8. W. Allen, Cardiff. 

5271. STEERING Gear, J. Petrie, London. 

5272. Sprvnino Yarn, H. H. Lake.—(C. A. Coggeshall, 
Providence, U. 

5273. CoMBINED FLEXIBLE | Sprinc, anp HEEL 
STRENGTHENER for Boots Suoes, W. Gifford, 


thamstow. 
5274. Warp Lace Macuines, H. Hill, Nottingham. 
22nd March, 1884. 
5275. FEATHERWEIGHT SkeTcuinc Apparatus, A. D. 


pman. 
5276. ADMITTING AIR to Furnaces, &c., J. Moulson, 
Balsall Heath. 


5277. Hyoienic H. Dale, Birmingham. 
5278. Treatinc Woot, W. H , King Stanley. 
5279. Non-stippinc SOLEs for Boots "and Suoes, H. 
Markus, Fleetwood. 
5280. WaTerproor Fasrics, P. and L. 
Frankenstoin and R. P. Wicks, Newton Heath. 
5281. Waste WaTeR Preventer, J. Friend, Exeter. 
5282. Comprnep Traction Enoine, P. J. Parmiter, 
near Salisbury. 
5283. Pipes, D. T. Lee, London. 
5284. GoverninG the Speep of Pumps, J. Churm, near 
Stoke-upon-Trent. 
5285. Sprinc WHEELS, H. 8. Stewart, apna 
5286. Steet Pens, J. A. Drew, W: 
5287. Propuctne Evecrric Currents, N. B. Dennys, 
London, and J. C. Cuff, Singa: 
5288. PREVENTING CORROSION of Mx METAL pam, E. H. 
Waldenstrém and W. Sumner, Manch 
5289. SuHuTTLe Pros, D. Bailey and B. Berry, Halifax. 
5290. CLEanING Lanp, &c., J. E. Lindley. 
5291. Last for Boots and Suogs, W. Barker, Halifax. 
5292. Spoo.s, T. Helyear, Bridport. 
5293. Mixers’ Dias for Surveyine, A. G. Thornton, 
Manchester. 


5294. MusicaL Instrument, A. E. Edwards, London. 

5295. Meat Cuorpine Macuines, J. W. Russell and J. 
Stronach, Aberdeen. 

5296. PRESSING GREEN J.T. Crewe. 

5297. R. 8. Al 

5298, Pew and Pencit CasEs, Vale Birmingham. 

5299. Coo.ine Liquips, H. Stephens, 

5300. WEAVING T. Ri F. Baynes, and 
H. Livesey, Blackburn. 

5301. Loom Jack Jorsts, J. W. Taylor and D. Harrop, 
Huddersfield. 

5302. Rotary Gas Enoines, T. H. and W. A. Johns, 
London. 

5303. Gas Enarnes, T. H. and W. A. Johns, London. 

5304. E.ecrropes, T. Rowan, 

5305. Matrress Makino, C. C. Bacon, London. 

5306. Frxe Iron and STEEL Wire, T. Shaw, 
Brighouse. 

Stiver or Carp Cans, J. Baxendale, 


5308. Frre-arms, M. Kaufmann, London 
5309. Compinep Hoiper and GALLERY for Incan- 
DESCENT E.Ecrric Lamps, W. Harvie, 

5310. Testinc Evecrricat Cases, J. L. AH. 
Cc. Mance, Kurrachee, India.) 

5811. Keepinc Ink and other in their 
Pxiaces, H. Noble, London. 

5312. RaILwAy Cuarrs, T. E. Craven and J. Webster, 


Leeds. 
york Sarety Rixo, R. Uhlich.—(C. P. Grout, New 
ork, 
5314, Bnorzcrio of Tusinc, R. Uhlich.— 


Cassell, London. 
5316. Tucker for Macuines, J. Barrett, 
htsbridge, London. 
5817. TREATMENT of &c., Frpres, A. W. L. 
Reddie. (MM. Dillies et Compagnie, Roubaix, France.) 
Baw nf &., H. Pataky. 
Ber 
Exastic Sets of H. Pataky.—{J. Beutel- 
Munich, Bavaria.) 
Sounp, R. Plant and E, Perry, Bir- 
“Gon 


W. Nash.—{C. H. 


5821. B. R. Jackson, 

5322. Currine, &c., SoREW-NUTS, W. eather,—(@, 
© Skrziwan, Berlin. 

Be Fire-PLAces, R. Steadman and W, 


5324. MAKING-UP at G. H. Middle’ 
Birmingham. 


gham 

5325. Raisine Heavy Bopres, D. W. it, Lon: 

5826. Dre-stocks and Taps, B, Ham| 

5327. Recutatina the Suppiy of Water, J. Sibbald 
and W. Kinnes, Dundee. 

5828, Preraration of New NEUTRAL Saurs cf 
Cerium, J. B. Mackey, London. 

5829, Sprinos, J. A. Turner, West Gorton. 

5330, OVERHEAD Sewino C. D. Abel.—(z 
Rudolph, Berlin.) P 

5831, Enoravina from Partrern, J. Imray,— 
Schweizer, Switzerland.) 

5382, Stuns, &c., 8. Betts, London. 

5333, Exrractinc ALuMinium from its NATURAL 8111 
cates, L. Lossier, Geneva. 

5834. Leoarnes, W. R. Lake.—{J. A. King, Sigs) 

5835, DYNAMO-ELECTRICAL MACHINEs, Sir Thom- 
son, Glasgow, and 8. Z. de Ferranti, lies, 

5336. Heatine Stoves, H. Hardy, London. 

5387, SeconpDaRY Batrerigs, 8, <alischer, Berlin. 

5338, Larue Carriers, A. W. Harrison, London. 

5839. Firrer, A. M. Clark.—(C. B. Chamberland, Paris, 


24th March, 1884, 


Meters for Measurine Liquips, W. P. Thomp- 
n.—(P. Samain, Paris.) 

Set Pans or Borers, D, Hawmshaw, Halifax. 

for Guoves, &e., F. R. Baker, Bir. 


5343, Tusutar Borters, W. Wright, Airdrie, 

5844. Mera, Wearine Surraces for INpDIA-RUBBER 
OVER-SHOES, R. Lake. Richardson, U.S.) 

5345. ALLOYING MANGANESE Iron, C. Billington and 
Newton, Longport. 

5846, Biscuit Boxes, J. Hall, Sheffield. 

5347. Humane Fisn Garr and Net Comprnep, W. 
Burgess, Malvern Wells. 

5848. Drepoerrs, F, J. Candy, Highfield, Fen Ditton, 

5349. ADAMANTINE RoLLeR VarnisH, J. L. Tomkys, 
Haslingden. 

. Srockines, C. Neyret and E. 
Execrric W. E. Iri: 


5352. Arracuine the HanDLEs Curiery, &c., 

C. F, Barnes and T. N. Batt, Sheffield. 
EXCHANGE H. Kayser, 

in. 

5354. Boor Last, A. Savage, London. 
5855. Vouraic Batreries, R. H. Courtenay, London, 
5856. Brakes, J. Carver, Nottingham. 
5857. Puriryino Licutinc Gas, H. 

(Dr. Hipp and Dr. Griine , Germany. 
5358. Roastino Corres, &c., H. Springmann.—(4, van 

Giilpen, Emmerich-on-the- Rhine. ) 
5359. or Strap Fasteners, J, W. Cann, Surrey. 

em 
5861. Moss Litrer Preparrye Macaig, J. Haye, 
8 G. W. N 

5362. TELEPHONE Support, Errington, New- 

castle-on-Tyne, and F. Caws, Sunderland. 

5363. VeLocipepEs, C. Lee, Tottenham. 
5364. COMPRESSED AIR Morors, A. Alldridge, Bir- 


min 
3565. Gas Motor Enotes, J. , Belfast. 
5366. PeramBuLators, &c., W. H. Dunkley, Birming- 


5367. WEAVING Looms, E. J. B. France. 
5868. Tooxs, G. A. 8; London. 
5369. Crrcies, H. J. Haddan.—(F. A. Mora, 


France.) 
Locks, H. J. Haddan.—(M. R. de Bellevul, 


nee.) 
5371. Toy Guy, W. Britain, London. 
5872. Sortino, &c., GREEN F. Wirth.—(G. Stein, 
Germany.) 
5873. Postat Batance, W. G. Hiscock, London. 
5374. Supmarnine Boats, J. H. 
5875. Comina Presses, J. M. Napier, London. 
Steam Tramway Enoines, W. P. Green and J. 


alker, Leeda, 
5877. CyLinpeR Parer Macuine, G. H. Mehner, 


Saxony. 

5378. Brincinc Down Coat, G. A. and W. H. Crow, 
Newcastle-upon-Tyne. 

5379. Couptines, &c., for Veuicies, W. R. 
Lake.—(C. B. Mark, Flint. 

5380. SPINNING MacuiNgs, Ri e.—{R. Paton and 
A. Heel, Germany.) 

5381. Sream Bortens, 8. B. Ballian, Paris. 

5882. ExpLosrve Compounps, H, E. Newton.—(A. 
Nobel, Paris.) 

5383. EVAPORATING, &c., Liquips, H. E. Newton.—(A. 
Nobel, Paris.) 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tue EnGIveer at the 
office of Her Majesty's Com 's Commissioners of Patents. 


2104. CoLovrine MATTERS, F. Wirth, Frankfort.— 
25th April, 1883.—(A communication from Messrs. 
Inttler and Co., trading under the firm of Farbwerk 
Griesheim-am- Main, Griesheim.) 6d. 

The inventor claims, 


lene with phenol and soda, or with a 
and soda. 


8109. Construction or PAVEMENTS AND Roapways, 
&c., E. G. Banner, London,—22nd J 1883. 10d. 
Relates to a pavement kerb composed of a series of 
blocks constructed of concrete arranged end to end, 
with a passage or passages therethrough, 
accommodate telegraph and other wires, mT gdm 
the like, and provided at intervals Lo ade 
parts or covers affording access to the said passage or 


passages. 

3474. Sarety Vatves, J. H. Johnson, London.—13th 
July, 1883.{A communication from Messicurs 
Lethuillier and Pinel, Rowen.) 6d. 

Consists of a safety valve so constructed or 

that when the valve disc or valve proper oor ome, eC 

escaping steam between the edges of the said 

valve proper and the sides of a chamber surrounding 
the said valve proper, and thereby move the said — 
ro} dienes | from its seat to an extent 

tO the e positive increase of pressure within the co 

835'78 AND TIME SIGNALLING MEcHA- 
nisM FoR Ciocks, W. & Harrison, London.—20th 
July, 1883. 8d. 

This relates to an arrangement of clockwork me- 
chanism which can be readily and detachably affixed 
to any clock to be synchronised. 


. Stoppers, M. Gill, 


Relates to the arrangement of ‘a lug or —. 
com: of wood, glass, or other su 
which is provided with a rubber washer. 

3605. Apparatus ror CHECKING THE RECEIPT OF 
Mowry From Persoxs IN PuBLic VEHICLES, 
D. Dossett, Leyton.—28th July, 1883.—(Void.) 


Relates to the construction of an apparatus in which 
are contained a continuous roll of consecutive num- 
bered tickets. 

3'745. Compinep Por or VESSEL FoR TEA AND COFFEE 
&c., H. de M. Wellborne, London,—8lst July, 1883. 
—(Not proceeded with. 

The pot or vessel is di longitudinally into two 


5257. Drrect-actine Motor, L. Richards, Dowlais. 
Leap, A. W. Anderson, London. 
5167. VioLin Cases, G. A. Chanot, Manchester. 
sulpho-amido-naphthalic acids from disulpho and 
trisulpho reduction; Secondly, the production of 
yellow or colouring matters by the combination of a 
bad obtained from the 


MarcH 28, 1884. 


THE ENGINEER 


bya division reaching from the handle to the 
oe the spout, thus forming two distinct chambers 
in the pot or vessel itself, and two separate conduits 
in the spent, Siok means of which the liquids are 


out, At the mouth end of the spout 
is separately PO which a or shuts either of the two 
divisions in athe spout. 


8765, 78 and T, Webb, Coventry.—81st July, 


Vi 
lates to the employment of a spring motor, so 
ne tricycle may be self-propelling. 

9756. Curtine ouT AND Maxine anv Boors, 
‘Bdwards, London,—81st July, 1883.—(A communica- 
tion oon, P. D. Fréchingle, Paris.)\—{Not proceeded 

th.) 2d. 

ay ect is a novel method of cutting out and 
making shoes and boots, in such manner that the sole 
the heel, and the back stiffening piece are all formed 
of @ single piece of leather. 

59. Trawiina Suarts, J. Faulkner, Yarmouth,— 

Ist August, 1883.—{ Not proceeded with.) 2d, 

Relates to the construction of the trawling shaft for 
fishing. 

3762. Gun CarriacEes AND Gun Stocks, D. Walker 
and W. Simpson, —lst August, 1883,— 
(Not proceeded with.) 2d. 
e main features are an upper or slidi ng corti 

to which is attached the gun; also the application of a 
ng or springs to cushion the recoil and to produce 

a return recoil of the =) together with the novelties 

of mechanical applications involved in these arrange- 

ments, 

3767. ConstRUCTION OF SHEAR LeEGs FOR FACILITATING 
lat August, 1883. ‘ot proc 

Relates {0 a means for raising and lowering the 
shear legs with ease, 

$769. PReraRAtion oF A Foop ror Inrants, W. B. 
Davies, Sherborne.—lst August, 1883.—(Provisional 
protection not allowed.) 2d. 

Consists of a mixture of milk, cream, sugar of milk, 
and chloride of sodium—common salt. 


4. Automatic Stoprer ror Botr.es, &c., CONTAIN- 
1nG AERATED WATERS OR W. 
—lst August, 1883.—(Not proceeded with.) 


Relates to the construction of inside stoppers. 


3780. MaNurAcTURE or SHoes vor Horses, &c., R. 
Wood, Manchester.—2nd August, 1883.—(Not pro- 
ceeded. with.) 2d. 

The shoe is formed with a groove, into which is 
fitted a pad of india-rubber or other suitable material. 


3782. TRANSMITTERS FOR ‘Tu.zrmomm, T. M. Morriss, 
London.—2nd 6d. 

The hollow box of transmitter is made of carbon, 
in two parts, the portions being insulated from each 
other. The conducting wires are attached one to each 
part of the box, which is partly filled with granulated 
coke. 

3783. ArpLiance ror Horstinc APPARATUS APPLIC- 
ABLE TO Low-LEVEL Bripces, J. P. Bayly, London. 
—2nd August, 1883. —(Not roceeded with. ) 2d, 

Relates to the ar for raising 
the arch or span by means of ba omg hydraulic or 
steam power. 

3784. Ramway Locomotive Exnaust APPARATUS, 
J. Armatrong, New Swindon.—2nd August, 1883.— 
(Not proceeded with.) 2d. 

_ The rhe wag places in any convenient position on a 
near the cylinders and form- 
i a partial Y facket, a reservoir connected with the 

ust ports, so that when an exhaust port is open 

o the cylinders the steam flows into the reservoir, 

and there ¢ a until the steam genta in the 

blast ~ fi low enough to allow its escape to the 
atmosphere, 

3786. Foo Stcnats ror THE or Raitways, B. 
Ludlow, Birmingham.—2ad August, 1883.—{ Not pro- 
ceeded with.) 2d. 

Refers to the lead or other soft metal clips by which 
fog signals are secured to the rails of railways, 

3788. orn Cow 1s, A. J. Boult, London. 
—2nd August, 1883.—(A communication J. 
— Annery, France.)—(Not proceeded with.) 


Relates to improvements in chimney-tops or cowls 
which serve to prevent the smoke through a 
chimney being driven back by the wind. 

3789. Apparatus ror Wasuinc Ciornes, &c., EB. 
Edwards, London.—2nd August, 1883.—(A commu- 
nication from B, and Angleur, Belyium.) 


linen, means of 8 rom balling 
together with soap or other detergent. 

3804. Construction or FURNACES AND FIREPLACES 

ConsuMING SMOKE AND Economisino FUEL, 

W. J. Williamson, August, 1883, 
otto! proceeded with.) 2d. 

On nee of perforated bricks and air 

are introduced into the bridges and flues 

Peyond the grate bars, bes yo combustion is pro- 

moted and smoke consumed when . lied ba steam 

boilers, without the disadvan’ from cold 

with the of the 


‘ot 
ceeded with.) 2d. 

The oven doors consist of a frame carrying the latch, 
hinges, and other parts, and are panelled with one or 
more sheets of gauze wire or perforated metal or 
mineral substance, ether (if one or Ae one be 

close ther or a) ir 
between each, thus affording th escape for vegans, 
effluvia, and steam from the said ovens. 
FoR CooLinc or Heatina Liquips, 
8, —4th August, 1888.—(Not 
with.) 2d. 

The apparatus is so constructed that the liquids to 
be cooled or heated circulate through a series of narrow 
of coo! or heating liquid, whic! ept se te 
from the liquid under treatment by thin 
plates or partitions. 

3812. Boxes Cases, S. Cropper, London.— 
4th August, 1883. 

The sides and ends oft the box are hinged wanes 
and are Bais. sm with grooves, dowels, proj 8 or 
recesses to receive the top and bottom which are 
to slide into Ee. or have parts to fit the dowels, 


3813. Heets or Boots, &c , H. J. Haddan, 
—4th August, 1883.—(A communication 
N. Thurzo, Vienna.)—{Not proceeded with.) 


The object is to afford greater freedom and facility 
of motion to persons using artificial means of support 
and locomotion. 
3814. Detacninc Gear ror Suips’ Boats, &c., W. 

Mills, Lyell —4th August, 1 (Not 


Consists is ket, losi eighted 
of a et, enc aw 
ket being ed upon of a rod 

it is seabcetd te secure to the keel of 


S815, Supports FoR TELEPHONE Wires, J. C. Mew- 
burn, London.—4th August, 1883.—(A communica- 
André, Neuilly, France.)—(Not pro- 

wit. 
This relates to a suhios of insulating and sw support. 
80 that the ‘‘sonorous vibrations” shall 


3816. Potes ror LAWN Nets, S. C. Davidson, 
Belfast.4th August, 1883. ‘bd. 
To prevent the poles being pulled inwards by the 


stretched rope, a spike is driven into the pont, at 

the of the pole is fastened. A winding 

device for tightening the net is described. 

8819. Manvracrure or Umpre.as, M. Hi 
London.—4th August, 1883.—(Not proceeded with.) 


2d, 
Relates to the arrangement of the ribs and stretchers 
in such manner that they or any of can beremoved 
quickly, and without taking the umbrella entirely to 


3820. Treatment or Liquors PRODUCED IN THE 
AMMONIA-SODA PRocEss, AND OsTaininc HypRo- 
CHLORIC ACID THEREFROM, L. Mond, Northwich.— 
4th August, 1883, 

The inventor claims, First, treating the ba 
remaining, after fully carbonating the soda in thi 
ammonia-soda by concentrating it 
ration, separating the crystals of jum ‘chi 

which form, and treating the residue with sulphur 
acid, in place of 1 g the with Sass, 

of ia and hydrochloric acid 
are | formed in place of ammonia and — chloride, 
ash hydrochloric colt 
from the said liquor, ” by evaporating the surplus 
water, separati sodium chloride as it salts out, 
and adding sulphuric acid to the concentrated liquor, 
or to the p tres sortie chloride obtained therefrom by 
crystallisation, or by complete evaporation. 

8821. Gas Generatina Furnaces, L. Mond, North- 
wich.—Ath 1883, 


The two oppo- 
site sides bein, pendicular and aoa to the bottom, 
while the other are perpendicular for some 
distance below the borg slope towards each 
other, and are sup} ead plates, below which 
are the clinkerin “holes, admitted h 
slits extending one or more sides of the gene- 
rator and above the « inkering holes. 
$822. Treatment or Drawines or Desicns Printep 

upon Paper, &c., To STAINED, 
oR Emposskp Gass, &c., G. Rydill, Lo 
4th ‘August, 1883. 6d. 

This relates to the treatment of di on paper, 
with oils, fats, wax, or gum to render the same trans- 
lucent, and then placing them between two sheets of 

glass. It further relates to printing designs with 

Siestes or other fireproof paints or colouring matter. 

83823. Srrinc Martrresses, Suips’ Bertus, &c., A. 
Lawrie, August, 1883, 6d, 


This relates to the construction of wire network, 
me applicable for use in 8) mattresses, 
— berths, and seatings of sofas, , and other 

les for sitting or reclining upon. 


3824. APPARATUS FoR THE TREATMENT OF VaT Waste, 
A Altrincham.—4th August, 1883.—{ Not 
proceeded with.) 2d, 

Relates to improvements in the general construction 
of apparatus. 

3825. Vevocirepes, H. J. Lawson, Coventry.—4th 
August, 1883. 6d. 

This relates to a friction cone clutch worked ate a 
handle in combination with a method of driving 
direct on the axis of tricycles. 

3826. Treatment or Brewers’ Yeast, J. S. Lord, 
Newark-on-Trent.—4th August, 1883. 2d. 

The object is to preserve brewers’ yeast, renderin; 
it light, , and easily portable for exportation, an: 
capable of eeping for months. The yeast, as taken 
from the brewers’ fermentation, is pressed, and then 
mixed with a saturated solution of carbonate of lime. 
382'7. Evecrric Lames on Licatinc Apparatus, W. 

R. Lake, London,—4th August, 1883.—(A communi- 
cation from La Société F. Girard et Cie., Paris.)— 
(Not proceeded with.) 2d. 

This relates to an arc lamp, the upper carbon of 
which descends, by gravity, between two rollers whose 
movements are controlled by an electro-magnet. 
3828. Catcutatinc Macuines, W. R. Lake, London. 

—4th August, 1883.—(A communication from K. 

Relates to the g nerd arangem the 

es to the gene: en 

in these machines. 

3829. Process or Tannina, W. Clark, London.—4th 
1883.—{A communication from G. Dalla 

4d. 
of tanning hides and skins with 
ces only. 

3830. Hoists ror Raistnc anp LowERtNG WEIGHTS, 
T. and W. Brown, Bolton.—6th August, 1883. 6d. 

Consists in apparatus for arresting or stopping — 
“cage” when the rope or other equivalents 
when used in connection with round iron or a 
guide re rods, together with the means for releasing the 

cage,” so as to —— gentl or otherwise to a more 

——— part of the “ ” for re . Also in 

cngperee guides to reduce the friction to a minimum, 
at the same Lyrae prolonging the life of the guide rods. 
$831. Maxvuracrure or Beer, Liquors, 

Syrups, on Extracts, W. Clark, —7 
August, 1883._(A communication from A. BE. and 
a B. Feroe, Tivoli, and J. S. Bancroft, New York.) 


Relates to the employment of corn-meal in the 
making of beer, syrups, and distilled liquors. 

3833. Bicyc.eEs, AND CERTAIN APPLIANCES CONNECTED 
THEREWITH, &c., A. C. Henderson, London.—7th 
August, 1883.—(A communication from @. Roth- 
Prussia.) 6d. 

ites, First, to the saddles; Secondly, to - 

step for bicycles ; Thirdly, 
bags, pocket, or cases; Fourthly, to the cates 
of suspend the lamp; Fifthly, to - oil cans; 

Sixthly, to the addition to lathes of a@ gradient 

measure; Seventhly, to a spanner. 

3834. Cores ror CasTING STEEL AND OTHER Marais, 
H. A. Gadsden, London.—ith August, 1883. 
conmunieation A. Herrick, New York. 
proceeded with, 

ventilated cores, 

3835. Apparatus ror COUNTERACTING THE THRUST 
oF ScREW PROPELLER AND OTHER Suarts, G. A. 
Teulon, London.—7th August, 1883. 

This consists in causing a pressure of steam, gas. 
air, or other elastic fluid, which re is regulated. 
eo as to incrense and decrease as t e speed of the screw 

ies, to act upon a disc or piston fixed to the shaft, 
and revolving in a closed chamber. 

3836. Apparatus ror Nippinc, on Howp- 
= oR T. C. Guillaume, Cologne.—7: 

ugus' 

A fixed neg having a curved ved surface is 
overa similarly both surfaces 
formed to the sp 

The rope passes through the channel formed by the 

grooves, and nd by taming the pulley the motion 

the rope can be chi 

3838. Boats, cHreFLy ror Racinc Purposes, AND 
Oaks THEREFOR, A. J. Boult, London.—i7th August, 
1883.—(A communication 


of the boat, and 
construction of the oar. 
IPES, mpson, Li —Tth August, 
1888.—(4 communication "from J. F. Martin, 
Chicago, IU, U.S.) 4d. 
ape ra liqui heat, has added to it 40 to 
60 per cent. of fine marble dust. After 
paixing the hot liquid is run into moulds of the desired 


3840. Cocks, S. Defries, London.—7th August, 


1883. 

The cock is composed of a shank paying 9. a closed 
butt and a branch connection page no k, the 
main object being to enable it to be leconnected from 
one cask and inserted in another. 


3841. Krys anp J. &. Birch, 


3842. ror Crrcurr CLOsERs Con- 
NECTIONS FOR ELECTRIC ALARMS, = W. Ferris, 
Merton, Surrey.—7th August, 1883. 6d. 

A series of upper and under plates are attached = 
an india-rubber mat or rug, in such a manner 
when the mat is trodden on they complete the cirenit 
of an alarm bell. 


ston.—Tth Auguat w 
Relates to improvements in the at 
small-arms, 


3846. Means anp APPARATUS TO BE EMPLOYED IN = 
TRANSMISSION OF THE ELEcTRIC CURRENT 
Execrric Lamps or VessEs, &c., A. L. Fyfe 
L. Goldberg, London.—i7th August, 1883, 8d: 

The conductors are carried on wheels, and are con- 
nected, one end of each, to the insulated axes, to which 
bo generators are also connected by adjustable contact 

eces, 


3847. Execrric AND FIRE-EXTINGUISHING 


Cracow, 
M. Szwambaum and Warsaw. 
me proceeded with.) 4d. 
rela\ to an apparatus for automatically 
signaling a fire and turning on a water valve, either 
en the temperature has reached a predetermined 
point or should it rise at an abnormally rapid rate. 


$3848. Firepaces anp Fire-acks, W. Clark, London. 
—Tth August, 1883.—(4 communication from J. H. 
Burnam, Fayetteville, U.S.) 6d. 

Consists of a wall bet or frame enclosed in a chimney 
in a partition w: between two ‘con 
the same floor, th: in the firepl 
through it into the 
heat-conducting fire-back inse: 
in the fire; or frame and provided with a LY 
so thata 
it and also the adjoining room on the same floor. 
3849. W. T. Eades, 

Birmingham.—8th August, 1883. 

Refers principally to “ ‘Weston’ 8 differential blocks ” 
and consists essentially in the manner of making or 
forming the arms carrying the chain confining or 
fuiding tubes for a the twisting of chains. 

id arms, which are produced from wrought iron, 
are each formed in one piece, and together ane 
the sides of the frame, both of the top and bottom 
blocks, the frames being usuall ly made from malleable 
cast iron. 

3850. Macurvery ror Srrrinc, SEPARATING, OR 
PurirvinG Fiour, &c., J. H. Johnson, London.— 
8th August, 1883. hd communication from H. 
e apparatus bi functions of a separa’ 
and puriher with those ofa sitter, and it consists of a 
frame actuated by a cam shaft and springs, and moving 
vertically and horizontally in a case. To this frame 
another frame or series of frames or sieves covered 
with cloth or gauze is attached, and receives the mate- 
rials from a hopper. Fans are arran to deliver a 
current of air in a horizontal direction both above and 
below the sieves. 
3851. Construction or Gas LANTERNS For LIGHTING 
oe &e., J. H. Johnson, London.—8th August, 
883,—(4 communication R. Krauss, Ger- 


This consists in admitting warm air in the ott 
uired by arranging the cross section of a) 
tubes in the proper proportion. The lantern is tightly 
— , and a cap or cover prevents the entrance of 


3858. Automatic Sarety CaR W. Rush- 

forth, New Jersey, U.S.—8th August, 1883. 
The object is to protect standing trains from collision 
m the rear, and it ists in a danger 
with a system of tic brakes ted 


251 
arrangement for ag bands of cards 
for com! 


to enable a. band 
saw or blade wed for ttt 


3861. Macurvery ror WasHING AND TextILeE 
MATERIALS IN Dye Works, &c., W. EB. Gedge, 
don.—8th August, 1883.4 communication 
= Chavanne, B. Bruyas, and J. P. Balm, France.) 


This relates to an apparatus for both washing and 
, and which is constructed on the principle of 
a centrifugal as and it consists in an 
water to be supplied to the 
machine while. at work, and also in constru the 
_—— so.as to permit astick furnished with hanks +o 
placed therein, and held immovable during the 
por of the machine. 

3862. Construction or SHips aNp Vessexs, C. P. 
Schaeffer, London.—8th A , 1883. rr communi- 
un) Srom 0, Holtermann, France.)—{Not proceeded 
wit 

The cbhect 1s is toconstruct vessels so as to travel ata 
great et, and it consists in making the immersed 
ian of the hull in the form of an “ordinary 

| spindle” or a form that 


a circle about its chord. 
3863. Cranes, Hoists, &c., F. Service, Newport, Mon- 
‘mouth.—8th August, 1883. Mot wh th.) 4d. 
In one arrangement columns are fixed to a boat or 
to a truck and the cranes secured to a loose collar with 
brackets so as to allow them to turn, and also slidé on 
the columns by means of a rope coiled on a drum. 
The winding rope passes down the column to 
the winding drum. 


3864. TunveLs anp Susways, &c., Edwards, Han- 
wood, Salop.—%th August, 1883. 
This relates to means for stastpaitieg tunnels under 
water, and it consists in the use of a working 
ber in which tubes are = and which chamber 
can be moved backwards and forwards as required. 


3865. Tuses ror VEHIcLEs, &., F. W. 
— R. Wilkinson, Derby. —9th August, 1883. 


“hs rela tes to the use of a telescopic tube arranged 
so that when the tube is shut a whistle will be blown. 
386'7. Barrinc Encives on Encives ror TURNING 

Larce Encines, W. Hargreaves and W. Inglis, 
Bolton.—9th August, 1883. 8d. 

The object is to cause the barring engine to be auto- 
matically disconnected from the large engine when 
the latter attains speed greater than that of the barring 
engine, and it consists in prime eB a an ¢ driven hy 
the barring engine and thed fly- 
wheel on the large engine sh ty 80 that be ne such 
pinion ceases to drive the fly-wheel it will, by the 
action of the = -wheel, be moved out of gear there- 
with, and for w ich pu ee See 
on a shaft in a pivotted 


are formed with a driving propel the water 
through the openings. 
Nosie’ Comprxc Macutines, H. Priestmann, 
J. and J. Copley, Bradford.— 
6d. 
The object of the invention is to the rotation of 
the comb as soon asa small lap gathers around the 


drawing-off roller. 
with the drawing-off rollers is used to wi 
Ringod and by the wool, 
being hin and foi y a spring aga’ 
the ro * series of levers are in connection with 
the aie ond ae also with the usual stop-rod, so that 
when a “‘lap” is forming round the drawing-off roller 
the thickness thereof above the surface of the roller 
will raise the rubber in such a manner that the lever 
will release the stop-rod and stop the machine. $ 
3874. Breecu-Loapinc SMALL-aRMs, 7. Horsley, York, 
= C. Pryse, Birmingham.—9th August, 1883. 


Drop down are constructed so that when the 
the barrels are raised the stand sides of 


signal P 

from the oe or upon the potted tf of a coupling, 

so that when es are applied signal will be 

exposed. 

3854. Looms ror Weavine, R. H. Brandon, Parvs.— 
8th ton, oreo G. Cromp- 


ith 
shuttle-box = mechanism, and also in the 
method of weaving in open shed looms. The jacks 
one edge and one on the other. Two partial gears 
arranged to intermittently engage teeth at o; = 
edges, and a — places the teeth in 
with one or gears. Vibrators 
actuated by one series ant commected ante 
move the pattern chain or surface. 
$855. Process or AND APPARATUS FOR DISTILLING 
PEAT AND OBTAINING BYE-P Mm, F. 
C. Glaser, Berlin.—8th August, 1883.—( Not “—pro- 
ceeded with. 

The peat is treated in a furnace or oven consisting of 
a series of vertical shafts having at bottom a Ba wae 
grating. The walls of the shafts have about “way 
up rows of channels which can be put into 


e 8 gs raise the hammers to full cock, in 
w position they are d ~ A ba ordinary sear 
and bent hanism until rel —— the 


. On shutting down the pam the 
ings are depressed so as not to impede the ptr 
the hammers. 
3876. MANUFACTURE OF GUNPOWDER, 0. Bowen, Lon- 
don.—9th August, 1883.—{ Not with.) 2d. 

This consists of a mixture of 18 to 21 per cent. of 
carbonised powdered lignite, 4 per cent, sulphur, and 
being added during mixing. 

88'78. Crank SHAFTS FOR Senne, J. Russetl, Car- 
dif.—9th August, 1883. 8d. 

The object is to prevent 
ing of crank shafts, and it consists in making one 
end of the crank pin, not in a Le with the corre- 
sponding crank e-m, but separate 

it through a brass bush made in sections of a 
form and which fits a hole in the crank arm 
end. e sections are adjustable. 


sees. ConsTRUCTION OF Lamps, &c., 
is made 


with the filament, and a of sulated metal 
within a socket on the aaa 


tion with an exhaust to draw off the carbonic oxide 
toapipe for the gases gone 
opening connected to a or e gases gene- 
rated to a cooler or 
Larger flues the partition walls 
carry off the heated 
3856. Propuction or Sopa Crystsis IN THE MANv- 
FACTURE OF SODA BY THE AMMONIA Process, C. D. 
Abel, London.—8th August, 1883.4 communica- 
tion from La Société Anonyme des Produits Chimi- 


produced, accompanied by stirring, whereby about 

80 per cent. of the excess of carbonic acid will be 

driven off, and a solution of carbonate of soda mixed 

— a sligh' t of bicarbonate will be 
duced. This is brought to a gravity of from 30 d 

40 deg. Beaumé, and is then allowed to cool in sep 


= ol contact when the lamp is partly rotated 2 the 
ipod base, and 


3884. MANUFACTURE OF PRECIPITATED PHOSPHATE OF 
Lime, AND RECOVERY OF FROM 
Waste, W. Weldon, 
(A communication from 

The inventor claims, employ: 

a sul rydrate as the reagent by which to 
tate dicalcic from of phos oe 
of lime in hydrochloric acid; and, Secondly, in com- 

bining said method of obtaining dicaleic phi 

with the recovery of sulphur from 

that as the raw material from which the 
solution of um sulphydrate used to precipitate 


crystallisin vessels. The carbonic acid separa‘ spha phosphate of 
is druwn off by a pump, and utilised in the manufac- Ps 8 aka Ba ad. 
ture of soda by the ammonia process. 3886. oe A 
$8577. AND PREss IN CONNECTION THEREWITH, In forming the battery drical lead 
H. Stocks, Cleckheaton.—8th A 1888. 6d. ,. | are used, a being sha so he coat the ‘alae ot 
The object is to construct a silo so that the cell, the other occ) a central position 
can be easily pressed by hand and that rhe silo shall | jn the cell. Between the cylinders packed ~ quan 


be portable, and it consists of a wooden chamber with 
a cover fitting over ties or rods and capable bal being 
tightened by screws and springs. 
3850. SMALL-ARMS, W. M. Scott, 
Birmingham.—8th August, 1883. 6d. 
la the arrangement for age 


body of th 
pests of the =e and loop. 
8860. Macurve ror TRIMMING THE EpGEs or CARDS 
ror ComBING Fiprovs Mareriats, H. H, Lake, 
August, 1883.—(A communication 
F. Bea France. 


umont, 
e characteristic feature of this invention is an 


tity of amorphous lead, constructed by po 

het lead into's a solution ‘of alcohol and pouring 

inders by packing the annular spaces with, 

abty, lass beads. acid and water 

as the exciting flui 


8389S. Dumprne Boats on H. E. Newton, Low- - 


don.—llth August, 1883.—(4 communication from 
the Barney Dr 
New Jersey, U. 8) 6a. 
This relates to dumping boats, in which two floats 
are hin, at their upper and outer longi- 
al edges to platforms or deck pontoons, and con- 
iste t in means for holding the floats so to re- 
ceive ope load; also in means for contro! or retard- 
ing th eir opening, and, further, in means fc ‘or holding 


pany, Incorporated, — 


} 
Relates to a watch key having ber: that open and 
close by sliding out and in the end of the case, the end : 
of the said case and the backs of the jaws bearing = 2 
thereon having curves by which the turning of the 
in the watch binds said more 
~ 
e blades are formed with one or more openings 12 
their width near the boss, so that a portion of the 
water pressed upon by the blade will escape through ir 
such openings and greatly diminish the resistances. C) 
The after es of the metal on each side of the holes y 
$3852. Venetian BLinps, G. Dreghorn, Inverness.—8th ‘ 
August, 1883.—{ Not proceeded with.) 2d. 
This consists in replacing the tapes by links and j 
bands of metal. 
~ 
/ 
means to adapt it for suspension against a flat _ 
The invention further relates to a switch coupling for ¥ 
rapidly bringing the leads within a flexible cord into 
electric connection with a pair of fixed spring 
terminals, and to a switch. 
j 
ques de Sud-Ouest, Paris.) 4d. 4 
A mixture of water and bicarbonate of soda is 
raised to boiling point, whereby the bicarbonate is 
transformed into sesqui-carbonate. A certain quan- 
tity of hot water is then added and violent ebullition 
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them in their open position while being towed through 
the water. 


STEaM AND OTHER A. MacLaine, Bel- 
Jast.—lith August, 1883. 

This relates to eoeeies on patents No. 408 and 
No. 2802, both in the ty nd 1883, gaye double ex- 
pansion movement is mparted me ic packing 
rings of pistons, and it consists in the use of gunlock 
or other similar short s prings the 


the springs in expan 


Lerrer-PREss Printinc Macurves, 4. Godfrey, 
Lancaster.—llth August, 1883. 6d. 

This relates to “‘double-feed single cylinder letter- 
press machines,” and also to platen ‘ines, and the 
objects are, First, to enable the grippers of the former 
machines to be “ge to different — of forme; 
Secondly, to enable the feed tables to adjusted 
grippers; Thirdly, to improve the 
a, so as to obtain a perfect register; 

ve the ‘‘ take-off,” so as to suit the he doubts | $2 
feed. ifthly, to the improved ‘‘lay” appara- 
tus to the feed table of a platen machine; Sixthly, to 
omnes a locking lever apparatus toa platen machine, 

ibed in patent No. 1883; 

a in adapting bearers and stops to such ma- 

chine to rve a uniformi Pressure over the 

“forme” and to prevent all “ 

$896. Dvere Corron Fasrics, A 
ton.—llth August, 1883. 

The object is to dye fabrics chrome-yellow by 
precipitating oxide of lead thereon in the wet state 
with gaseous ammonia. 

3898. Apparatus ror HARDENING, AND 
Temperine Stee, Wire Usep in THE MANUFAC- 
TURE OF Carns, &c., N. White, H. and F. W. 
Thomaon, Halifax. —lith August, 1 10d. 

The wire is caused to pass under two bars of brass 
or copper heated by the 
and then 


The tempered wire is d and pointed by means 
of emery discs fo und 
recesses. 


$901. Construction or ELEctric Switch or APPa- 

RATUS FOR Makinc aND Breakine Contacts, J. 
Lea, London.—llth August, 1883. . 

, the switch is so 


To prevent injury from s 
constructed as to break contact at a number of points 
simultaneously, the points where the breaks occur 
being easily adjusted or replaced. 
$3904. Apparatus ror ConTROLLING THE MOVEMENTS 
OF THE or Buiast Furnaces, 7. 
Stockton-on-Tees.—llth August, 1883. 


This relates to improvements on patent No. 1 
A.D., 1870, and it 


is suspended. The lever carries a to 

raise bell and close the feed h when the lever 

is released from a catch rod, such movement being 

controlled by the hydraulic cylinder. 

3910. Mawsuracrvre or Incanpescent ELEcrRIc 
A. Swan, Gateshead-on-Tyne.—13th August, 


1883. 6d. 
The piece of glass or other insulating material usually 
employed for holding the conducting wires within the 


part 
wires, with the filament attached, are held in a 
pair of tweezers until sealed in the neck of the lamp. 


3011. Acrions ror Pranorortses, &., B. A. 
Berlin. —13th August, 1883.—(A communi 
Jrom A. Lexow, Berlin.) 6d. 
The object is to render the pressure of eomteaing 
action imperceptible, and to secure a ready and 
movement by ores: an arm or 
arrangement, which arm is = a suits 
inclined surface, near or over which 
the jack or hopper is 
3912. Apparatus FoR FrEDING THE ROLLERS AND 
Poniriers EMPLOYED IN THE MANUFACTURE OF 
Fuiovur, S. Leetham, York.—13th A , 1883. 6d. 
A hopper has a feed roller at bottom, and is divided 
near the centre by a hinged plate, the lower end of 
which is in close contact with the feed roller, so that 
the weight of the material must raise the plate before 
it can pass. Avegrine ents on the plate and regulates 
its pressure on the re! 
$3015. Incanpesceyt ELEcTRI 
London.—13th 


the conducting wires by 
lamp fitting consists of a metallic socket. One wire is 
attached to the socket, the other passes through an 
insulated screw fitted in the centre of the socket, and 
terminates below the screw in a fiat head 


Kiiys ror Burninc Live, Bricks, CEMENT, 
, W. Kemp, Miller's Dale, Derdy.—13th August, 
6d. 


This relates to an ent of a series of 
chambers to Be ty or bricks, in combina- 
tion with chamber, from 


ae by the-same around a 
mandril to the curl or , and rub! or iron- 
fibres being preferably heated while being rub! 
MANUFACTURE OR PREPARATION OF FOR 
Copyinc Purposes, W. P. Thompson, Liverpool.— 
14th August, ee) communication from M. W. 


This ists in to be for copy- 
consis' r ‘or 
ing purposes with a solution Pot chloride of magnesium, 
whereby it is kept permanently —— 
3941. ArtiriciaL Stones on Srone Ware, Z. J, 
—lith August, 1883.—(4 communi- 
cation from J. oY ing, Germany.) 2d. 
A mixture 


slag, uring 

matter, and soluble glass prepared, and forms a 
powder to which soluble Ad on is added, and forms a 
Pareof cement run into moulds and backed with a mix- 
of and whole panes jected 


and the blocks formed, 


SPORTING AND Pocket KNIvEs, 
Crookes, Sheffield. 14th 


2d. 
This consists in forming the ends of knives into 
and making a notch on the back 
of the es so that the rim of any sized cartridge can 
be gripped and extracted from any central fire gun. 


MANUFACTURE OF PLaTEs aND Sur- 
FACES AS A SUBSTITUTE FOR GLASS FOR PHOTOGRA- 
PHIc Purposes, &c., J. J. Sacha, London.—l4th 
¥ ay Srom Fickeissen 


Paper ora suitable table fabric is stretched on frame and 
surface covered with fine varnish, and when dry 
the is made smooth by pumice stone or other- 
wise, It is then covered with a solution of tine 
isinglass. The emulsion for photographic or other use 
is then applied. 
Boots aND Seems, Birmingham.— 


15th A 
This in making an doubling 
back the underlay the of a boot or 
shoe so as to welt, a separate top 
piece being inserted to form a continuation thereof. 


3058. Apparatus For ComMUNICATION 
AND THE RT OF CASH OR OTHER ARTICLES 
Parts oF SHop, &c., W. R. 


bottom the cht, a chute or dis- 
charge pipe leading outside the shi he gree cut-off 
slide being arranged to arrest cat avert coals when 


thus hois 


6624. Exrtosive Compounps AND PROCESSES FOR 
PREPARING THE SaME FoR Use, S. R. Divine, New 

Complete.) 4d. 

e use of cre of 


and the heavy oil of Sol ¢ tar, combined in the. pee 


5698. AprpaRaTus FOR PROVIDING Heat AND GENE- 
RaTING Steam, V. W. New York.—1l1th 
December, 1883, plete.) 6d. 

The object of the it part fos the invention is to 
mix heated air under pressure quantities 
with the products from the ‘distin on of jo, and to 
cause the said air and products to descend upon and 
in a bed of incandescent a, whereby complete com- 
bustion and intense heat is obtained and economy of 
fuel effected; and the object of the Second is 
construct a steam a —— to the improved 

, and in which there is a constant circulation 

of water contained therein, in combination with a 

steam-air circulation, the erator and its several 

= being so constructed that there will be no inter- 
erence between the water circulation and the steam 
circulation. 


5699. Sream Generators, H. J. Allison, London.—1lth 


December, 1883.—(A from J. 
Culver, Jersey, U.S. ng 
A cylindrical shell encloses a steam space and 2 


water space, and is fentehed with a feed pi 
bottom and a steam pipe at top. A multitu ul 
structure is contained in the water space, and co! 
of two chambers connected by tubes. Water mo 
cross the flue and t the water above 
them to the water beneath. A furnace of semi- 
wal shape in transverse section abuts against a 
ber, so that its archway 
coincides with the upper semicircle of the entrance 


S717. ELECTRIO ALARMS FOR STEAM 
Borers, &c., A. M. Clark, London.—12th December, 
1883.—(4 communication from T. McKenna and H, 
Carley, Long Branch, N.Y., U.S.) 6d. 
Mercury is emplo: en, to complete the circuit of an 
electric bell ey Ae e temperature becomes too high, 


BETWEEN 
Lake, London.—1l5th August, 1883.—( 
This relates to. the arrangement of wires between 
the different being arranged 
to travel thereon. 


brick furnace or oven, which is divided into shelves or 

beds, the mixture being raked from bed to bed at 

stated intervals. 

3971. Propuction or Certars CoLournina Matrers 
APPLICABLE TO DYEING AND a T. Holliday, 

Huddersgield.—16th August, 1 

This consists 

their sulpho of benzole, 

cinnole, naphthols, fluorols; the sulpho 

of di 

of benzole, toluole, xylele. The 

similar to the ene now in use for the man fomea 

azo colours. 


Slater, and F. T. Hollins, Derby.—17th pet 
1883. 6d. 


A microphonic contact is used in place of the ordi- 
nary diap! in combination with a trumpet- 
— case, ora plate of non-inductive material may 

i pencil ttached to it, and 
be ‘sctuated by an Seostuo-emngest in such a manner as 
to form a transmitter, receiver, and relay. 

4017. Stop Vatve, J. A. and J. H. Hopkinson, Hud- 
derafield.—18th August, 1883. 6d. 

This relates to improvements on patent No. 4586, 
A.D. 1881, the principal object being to facilitate the 
insertion of the sliding part or valve into its place 
between the valve seats and its withdrawal therefrom 


marking fluid, and a tap at the bottom of the barrel is 
under the control of the driver of the machine, so that 
when opened a stream of fluid flows on to a small 
wheel travelling upon the ground to be marked out. 
4207. Propucriony or «a New Base sy 
REACTION OF ALDEHYDE AND HyYDROCHLORATE 


the appar d to the boiler in sucha 
manner that ben will reach the mercury-containing 
bulb when the water falls too low. 


5773. Rerricerator Cars, C. C. Clay, Oakland, U.S. 
—18th December, 1883.—(Complete.) 10d. 
relates to the construction of a machine which 

may be used for refrigerating air in railroad cars by 
means of the compression, cooling, of 
a volatile fluid ; and which 

— for employing chloride of ethyl as as the ‘volatile 

i The apparatus consists, First, in means for 
driving the gas compressing engine ; ” and Secondly, 
in means for com ing the gas, cooling it, expand- 
ing it, and conducting the air into such — 
it that the heat of the air is absorbed by gas. 
air is comp: and drives the engine to compress 
the volatile fluid, which fluid when compressed is 
cooled and expanded under a partial vacuum in a 
refrigerator. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


393,242. InsvLator ror Execrric Wires, Albert 
W. Hale, Plainfield, N.J.—Filed May lith, 1883. 
Claim.—(1) As a new article of manufacture, metallic 
insulators for electric wires, combining in a single 
piece a bearing for the wire and a means of attach- 
ment to the support, insulated and made insulatin, 
by a complete covering of glaze, substantially as anc 


(2) As a new article of 
tallic i 


also 
Tasulated from from both the wire and support such 


Sir Anilin-Fabrikation, 


action o! e, paraldehyde, aldol, ac 
salts of aniline, tolui 


which the prod 


3918. Locks ror TRAVEL 
&c., J. H. Ross, Dublin.—13th Sth August, 1883. 1883. 


ae on the other side of the 


3019. Reservork J. D. Carter, London. 
—13th August, 1883. 4d. 
to be used 


The object is to enable nibs of any len, 
with reservoir penholders; and it co in making 
the tongue or capillary tube, su to 
the nib, telescopic or otherwise ad 


particular nib employed. 


3922. Manvuracture oF HypRocHiLoric Acip FROM 
CHLonmpe or Ammonium, &., L. Mond, near 
Northwich.—13th August, 1883. 

Chloride of ammonium is treated with an excess of 
sulphuric acid, so that when heated to, say, 250deg. 
Cent. the whole of the hydrochloric acid is obtained 
from the chloride of ammonium without volatilisin, 
any i: The duct is an acid 
phate of i , which is treated with ammonia 
or carbonate of ammonia in solution, or in the gaseous 
form, to convert it into neutral sulphate of ammonia, 
avaluable manure. The acid ammonia may 
also be mixed with insoluble or difficultly soluble 
phosphates to make a valuable manure. 

3923. Oxsramixc Ammonia, TARRY MATTERS, AND 
CompusTrste Gases From Coat, &., L. Mond, 
Northwich.—13th August, 1883. 

This consists in converting the entire mpi 
matter in coal into gases at one operation by — 
through such fuel air mixed with a large excess 
steam or water, 80 as to maintain the mass at a dull 
red heat t by an d yield of 
ammonia is obtained. 

3927. PULVERISING, AND GRINDING 
Macurnery, 7. G. , Bedford.—13th August, 


This consists mainly in employing a current of air 
late of the material cy 
tegra' an , and whic: 
can be varied in stren: inde; 
of the rotating blades or balls 
ry August, communication 
yn, 
"relates to the production of tor 


anisidine, and the conversion of 
into corresponding chinaldines. 
421'7. Gasaciers, T. Ford, Birmingham.—1st Sep- 
1883. 
This relates to means for fixing globes or shades to 
ayo pot gas brackets, and other gas lamps; and also 
perdifumes, ‘smoke absorbers, reflectors, or 
ae articles gy the globes or shades; and it con- 
jointed arm ‘~ the bracket, such 


4408. Tuneuuer or Hors AND APPARATUS THEREFOR, 

London.—14th September, 1883.—(4 
from F. Slama and F. Felix, Austria.) 
useful principles can be more 


thoroughly extracted ; 
and further, to a machine for effecting the tearing of 293, 


the hop cones. 
4678. Apparatus Burrows To Tex 
Boston, US. S.—2nd 
October, 

This relates fastening of a bent 
wire forming a staple with arms of unequal 


5368. Treatmc CaLcaREous PHOSPHORITES OR ORES 
FOR CONVERTING THE CARBONATE OF LIME CoN- 


rites or ores into pe 
pe hate of lime soluble in water, or into assimilable 
basic phosphate of limé, or into tribasic 

lime, or into a mixture of these substances, by 

of phosphoric acid. 

5453. Hovsinc anp InsunatTion oF ELECTRICAL 
Wires BENEATH THE SURFACE OF THE GROUND, H. 
J. Allison, London.—20th November, 1883.—(A com- 
munication from Cc. C. Gilman, Eidora, Io., U.8.) 


The underground conduit is built up of terra-cotta 
slabs rendered cellular the process described in 
tent No. 4634, of 1881, and saturated with asphaltum. 
e wires are carried in grooved slabs of terra-cotta 
treated as above and supported on brackets erected 
within the conduit, 
6534. Asx Hoists, J. D. Spreckels, San Francisco.— 
27th November, 1883.—(Complete.} 6d. 
essen 


ya plete covering of glaze. 
293,434. Incanpescent ELEcTRIC Lawn, Thomas A. 
Bdison, Menlo Park, N.J.—Filed August 7th, 1882. 
Claim.—{1) In an incandescing electric lamp, the 
device an end of the during the 
process of electro-plating, consisting of a flat of 
copper bent twice engthwise upon itself, ik lees of 


as set forth. — = leading-in wires of an incandes- 
, having their inner extremities 
ey into or attached to flat metal strips, each 
bent twice lengthwise as itself, substantially as 
and for the purpose set forth 
435. EnecrricaL Thomas A. Edison, 
Menlo Park, N.J.—Filed ro 14th, 1882. 
Claim.—(1) In an electrical meter, the combination 


935435 


2.9 9 


of the 


pivotted beam, an electro-magnetic 
mechanism for movin 


by 
the beam in both directions 
by electro- etic ion, of a recording apparatus, 
and reciproca’ dash-pot plungers attached to such 
beam, substantially as oo orth. (2) In an electrical 
meter, the combination, with a pivotted beam, of 
directions, mc for tipping such = in o 
, & circuit moved by the 
~~ substantially as set forth. 
, the es with a 
‘or tipp! 
in | directions, means for 


@ recording a 


me tpn and circuit controller moved by the beam, 
ing a tus, as set forth, 
@) in In an 
votted 


meter, the combination, with 9 
the main’ electro-magnets, end the 
vam of Tk circuit controller operated by the 


beam, thi and the electro- 
for working such recording apparatus, substan 
as set forth. (5) In elect ical the 


in which the circuit is made and ey "sae oon 


cup for oman, maintaining electrical’ connection 
with the moving bar, and a tube y filled with 
liquid, for throwing the bar to the “y of its move. 
ments, substantially as set forth. 
293,762. Gas Moror, Hiram 8S. Maxim, Paris, 

in tec March 1883, 

‘aim. na motor or 

explosions of gas cn us the by 
of two working A men two exhaust tons, valve 
mechanism, and — devices, all substantially ag 
described, these parts being constructed for opera: 
conjointly as a double-acting engine, = set forth. ( 
In a gas motor or engine 
gas or gaseous mixtures, the With two 
sets of cylinders placed end to end, of two worl 
and two exhaust pistons connected wenn ent 


operating co: 
forth. ©) In a double-acting 


tons worl therein, of two sets of exhaust air 


let and 
for er ng the charges in the oy 
as set forth. (4) Th 


or admi of air’and into the cylinders 
forfigniting the and 
mechanism for withdrawing the products of 
bustion of the , these parts being constructed 
and for conjointly operating as a double- 
acting engine. (5) The poe Bort ny with the shaft 
of a gas engine or motor, of a loose belt or fly-wheel, 
means for locking it to the shaft, and a starting device 
for imparting a rotary movement to the shaft, as and 
for set forth. (6) The combination, with 
the shaft ofa gas engine or ey of a winding drum, 
a cord, and a weight for as a rotary 
movement to the shaft for starting the engine, as set 
forth. (7) The combination, with the shaft of ~ 
e e or motor, of a loose belt or fiy-wheel, an 
ustable friction clamp, a winding drum, a cord, 
and a weight, these ye | constructed to operate 
as a starting device for the engine, as set forth. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Tux 25th annual meeting of the Institution of Naval 
Architects began on Wednesday, the 2nd inst., in the hall 
of the Society of Arts, John-street, Adelphi, the Earl of 
Ravensworth, president, in the chair. There was a good 
attendance. The report of the Council was read, as follows: 
“The Council is glad to be able to congratulate the 

’ members of the Institution on the realisation of the finan- 
cial estimate made in last year’s annual report. The 
balances in hand, which at that time had suffered a tem- 
porary diminution, due to special causes, have since been 
more than restored to their former state. The Council, 
acting on & wish generally expressed at the last annual 
meeting of the Institution, has appointed a committee to 
consider the propriety of seeking to bring about am odifi- 
cation of the Board of Trade’s rules concerning the con- 


MIOSIP SECTION 


scientific education. Sir William Siemens, though person- 
ally less known as a member of the Council, contributed, 
by his inventions and his improvements in the manufacture 
of steel, in a marked degree to the progress and development 
of shipbuilding and marine engineering. The arrangements 
which were made last year for the publication of the papers 
read at the meetings, and for the earlier issue of the 
‘Transactions, having been found to work well and to give 
satisfaction, will be continued in the future. The Council 
is glad to be able to congratulate the Institution on the 
large number of new members who are this year candidates 
for election. This circumstance, taken in connection with 
the long list of papers sent in for the meetings, and with 
the marked increase in the sale of volumes, affords conclu- 
sive evidence of the ever-increasing popularity and useful- 
ness of the Institution.” : 


After the transaction of some general business the Pre- 


PROFILE 


a staff of skilled dockyard men on whom to draw if 
they wanted assistance. He then referred at — 
to our naval policy, and warmly advocated the \d- 
ing of more Brn of war, and the utilisation of private 
dockyards for this purpose. He also pointed out that 
whereas fourteen knots was the old standard of speed, 
it had now risen to sixteen knots. He urged that we were 
falling behind in the race with foreign Powers; and this 
was due, in measure, to the slow progress made with 
individual ships in our dockyards. Thos, the Inflexible 
was eight years in building, and about four years was the 
regulation time—just about twice too long. We sought 
for too near an approach to perfection, which could 
never be attained, and we went without ships 
while seeking for the best. He advocated the formation 
A geo naval dockyard where ships should be built and 
fitted out, leaving our existing yards for repairs, which 


MACHIRERY 


struction of marine boilers, and the best method of accom- 
plishing that object, if deemed desirable. The committee, 

eeping this object in view, commenced correspondence 
with the Board of Trade, in May, last year. A reply, con- 
taining a defence of the Board’s rules, was received by the 
committee in the following November. The correspon- 
dence, which is as yet far from complete, will be eventu- 
ally published in the “Transactions.” Matters are not the 
less pro; ing, and the committee hope that in due time 
they will be able to report some advance in the direction 
that the Council appointed the committee to endeavour to 


THE RIACHUELO.—(For description see page 265.) 


sident delivered his address, He began by stating that a 
resolution had been passed by Council expressing con- 
i dolence with her Majesty the Queen on the death of the 
Duke of Albany, and a similar expression of sympathy 
would be conveyed to the late Prince’s widow. It was for 
his hearers to ratify the decision of the Council, which was 
at once done by a show of hands. He then proceeded to 
speak of the alarming decline in our shipping trade, 
which would be more felt in the immediate future 
than it was then, because the actual output in 


1883 was in excess of that of all former ycars—twenty- 


ANMETEA 


would fully employ them, and eet Pembroke— 
which building slips—as a splendid 
site. He then alluded to Mr. berlain’s pro 

which hestrongly condemned. He said that they had con- 
tributed to the emer in the shipping trade, which they 
had to lament. e competition with other nations was 
fearfully severe, and it would astound many persons if 
they heard how much of our home trade is carried by foreign 
vessels, He referred to local trade, such as the conveyance 
of coal to European ports. He trusted that facts would be 
looked in the face, and nothing would be done precipitately 


4 


cami 
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obtain. In December last the Council received an invita- 
tion from the Board of Trade to nominate one of their 
number to serve on the New Load-Line Committee. \ The 
Council having ascertained that other public bodies inti- 
mately connected with the shipping community would be 
represented on the committee, chi hallovingt that it would 
be in accordance with the interests and wishes of members, 
that the Institution should be directly represented, nomi- 
nated Professor Francis Elgar to serve on the committee. 
Professor Elgar has kindly undertaken the duties which 
were confided to him. It will be a source of gratification 
to members to know that though the Institution has only 
one direct representative, nevertheless the chairman and 
the majority of the committee are also members of our 
body. The Council deeply regrets having to announce the 
loss, by death, of two of its most valued members, viz., 
Mr. C. W. Merrifield, F.R.S., and Sir William Siemens, 
F.R.S, Mr. Merrifield’sservicesto the Institution willlong be 
gratefully remembered. He was for many years itshonorary 


Secretary, and even after the pressure of other work com- | d 


een him to resign his post, he was ever ready, when the 
itution was in temporary need of his services, to give 
them with an ungrudging hand. Mr. Merrifield, as the 


first principal of the ve School of Naval Architecture, 
epee, gaged to the success of an undertaking which 
ex a widespread influence on the progress of 


ELECTRIC LAUNCH. 


two ports and 124 firms turning out 1,256,000 tons of shi 
ping. From this deductions were to be made of vesse 
removed from the register; but the net increase was 
1,063,562 tons, represented by 1157 ships. He might 
notice in this connectionthat a ship of 1100 tons had been 
launched on the Wear side on—the first large vessel 
launched this way, with the exception of the Great 
Eastern, since 1843. He would add that the Great Eastern 
had been bought to be converted into a coal hulk at Gib- 
raltar, a matter of much regret; but Englishmen would 
still have a chance of seeing that great monument to the 
genius of Brunel and Scott Russell. In our naval dock- 
yards there was some activity. The principal feature he 
would note was the establishment of a corps of naval con- 
structors. A committee had been appointed, thanks to 
— Sir Mr. Dr. Hirst. 
e committee repo a year ago, and the organisation 
of the corps was based on that report. The object was to 
provideasupply of young men trained in the highest possible 
egree, who would be spared the drudgery of a regular 
dockyard Great pains had been taken 
to prevent the new corps from infringing on the rights 
of the regular apprentices, and serious complications 


had_ arisen, which were, however, he believed, in a fair 
way to be set at rest. One t advan would 


be that the Admiralty would thus be provided with 


or without due regard for the test industry the world 
seen—at once the and the strength of 

D 

This was a really excellent address, eloquently delivered, 
and justly and warmly applauded. 

The first pa teed was a description of the Brazilian 
ironclad, Riachuelo, by Mr. J. D’A. Samuda. This vessel 
is so remarkable in every respect that we give Mr. Samuda’s 

per in extenso on another . Ita indeed, that 
in the Riachuelo we have what up to the last moment has 
been pronounced animpossible combination of good qualities; 
and it is worth notice that not a word of adverse criticism 
wasutteredconcerningher. AdmiralSir John Hay said that 
he regarded her as the most valuable addition that can be 
imagined to an armour clad fleet. He could not have 


anticipated the possibility of producing so irable a 
vessel of such small rae el He sad to see that 
she was to have the full-rigged masts, use if they 


served no other purpose they taught sailors to be agile. 
Sir E. J. Reed Loe hardly praise the ship too highly, 
especially as she was the embodiment in certain respects of 
one of his first ideas, namely, to construct a ship protected 
all round by an armoured belt ; on the top of that to put 
an armoured structure ; and above that again to construct 
a battery, which would have gun ports 12ft. 6in. above the 
water, and would communicate with the armoured ship 
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below by a plated trunk extending through the unarmoured 
*tween dec He could not sufficiently admire Mr. 
Samuda’s courage in undertaking the construction of this 
ship in the face of a fearfully strict specification, every 
stipulation of which had been more than fulfilled. 
Mr. White echoed all that Sir E. J. Reed had 
said. The Riachuelo was, he said, a triumphant com- 
bination of good qualities, and in not a single feature 
was she behind the most advanced naval science of the 
day. Her wonderful combination of good qualities 
was due, no doubt, in great part to the use af steel in her 
hull, which only weighed 30 per cent. of her whole dis- 

lacement, or 3 per cent. less than was possible with an 
iron hull. Again, Messrs, Humphreys and Tennant had 
done wonders with her engines. In the Navy they usually 
held that 3°75 cwt. of machinery and boilers gave one indi- 
cated horse-power, but in the case of the Riachuelo 3 ewt. 
gave a horse-power. The consumption of fuel would, he 
thought, be much greater on a long run than that ascer- 
tained for three hours. Her rudder could be put over only 
25 deg., and her rapid turning must therefore be explained 
by her great speed and admirable shape. - Mr. Biles said 
that the ship was rather narrow for her length, and wished 
to know what her metacentric height was. 

Mr. Samuda, in reply to several questions, stated he had 
tried her with one screw dragging, and found that she 
would still steam with the other at 12} knots, and that 
very little difference was made in her steering. Her meta- 
centric height at the lowest position was 4$ft. Part of 
her good steering was due to the fact that he used rather 
a larger rudder than was commonly employed. 


The next paper was read by Mr. Yarrow, “ On a Descrip- 
tion of the Electrical Launch Built Last Year.” 


The object of the paper was briefly to describe an electric 
launch built last year jointly by the Electric Storage Com- 
pany, Messrs. Siemens Bros., and Messrs. Yarrow and Co. 
After numerous trials had taken place with it on the 
Thames, it was forwarded to Vienna, where it was shown 
at work on the Danube during the Electrical Exhibition. 
The launch in question is propelled by a current obtained 
from storage cells or accumulators, and not from a primary 
battery. The accumulators adopted consisted of a number 
of storage cells, of the Faure-Sellon-Volckmar type. They 
may be briefly described as follows:—Each cell measures 
93in. long by 9in. wide by 7}in. deep; the cell itself can 
be of: glass, porcelain, or any material not attacked by 
acid. Into each of these are placed eighteen pairs of 
plates. The positive plates are pasted with red lead, and 
the =a plates are pasted with litharge. They are 
first subjected to the process of “forming,” that is to say, 
by means of an electric current 
the red lead becomes peroxide 
of lead, a substance of a 
chocolate colour, the litharge 
of the negative plate is reduced, 
and becomes spongy lead. The 
plates are immersed in the 
cells previously referred to, 
containing diluted sulphuric acid in the proportion 
of one of acid to four of water. The lead casting 
or grid serves as a conductor to the electric current. It 
has numerous square dovetailed holes, which are filled 
or pasted with the oxides of lead above mentioned, and it 
is by these oxides that the chemical or electrical energy 
is evolved. These dovetailed holes serve as a convenient 
means of keeping the red lead and litharge in close elec- 
trical contact. The effect of charging the cells is to cause 
chemical action, the positive plates combine with oxygen, 
and the negative plates take up hydrogen. On giving off 
electricity the reverse action results—the positive plates 
give up oxygen and the negative plates give up hydrogen, 
leaving everything in the exact state it was prior to the 
charging process, the chemical change in the one case 
being the result of the power expended, and in the other, 
the power generated being the result of the chemical 
change. The losses incurred in the process of charging 
and giving off electricity are estimated differently by vari- 
ous authorities. An average of these estimates gives 
approximately the following:— 


Per cent. 
Starting with the engine which drives the 
dynamo, converting mechanical energy 
into electric energy, there is a loss of... 15 85 
in passing the electricity into the 
accumulators ... ... 10 764 


Loss due to the reverse action, namely, 
converting stored electricity into mech- 

Leaving an estimated residue of 57} per cent. 

Putting aside the sub-division of the losses. From Mr. 
Yarrow’s own experience he was satistied that the power 
required to charge the cells at their works, compared with 
the ultimate power given off to drive the launch under 
ordinary working conditions, a return of from 45 to 50 per 
cent. may certainly be relied on. The motor made by 
Messrs. Siemens Bros. they state to be capable of working 
up to 8 to 9-H.P. tested on the brake; but in the launch 
it probably did not exceed 7-H.P. It will be seen to have 
been placed near the stern and coupled up direct on to the 
screw shaft. 


25... 


Tons. Cwts. 
2 0 


The weight of the hullwas ... ... 2 


The weight of the storage cells .. .. ... ... 2 O§ 
The weight of the dynamo, shafting, stern tube, 
10 


105 


The dimensions were 40ft. in length and 6ft. beam. On 
a continuous run it was found that as the accumulators 
became weakened the speed gradually fell off. During 
the first three hours this reduction amounted to about half 
a knot per hour. To meet this difficulty when a con- 
tinuous run was required at a uniform speed, a certain 
number of cells, say fifty or sixty for example, were con- 
- nected up, the current from these only driving the motor 
at first, and as.it fell off other cells were coupled up and 
brought into the circuit, so that the additional fully-charged 


Making a total displacement of ... ... 4 


cells made up for the deficiency of those partially ex- 
hausted. In this manner the boat could be kept running 
for five to six hours. The best result obtained at Long 
Reach, with six persons on board, and a displacement of 
about five tons, having seventy-one cells in circuit, was 
6°9 knots, “e., eight statute miles, the revolutions of the 
motor being 674 per minute. Each cell, when fully 
charged, weighing petty is stated to be equivalent to one 
net horse-power for an hour developed on the shaft, but in 
actual practice a considerable reduction from this estimate 
must be made. No doubt, had the motor been designed 
with. the view to make a less number of revolutions, 
greater efficiency would have been obtained from the pro- 
peller, which was 24in. diameter by 13in, pitch. Com- 
paring the electrical system with steam, the advantages in 
favour of the former may be stated briefly as follows :—(1) 
Entire absence of noise; (2) great cleanliness; (3) the 
whole of the boat is available for passenger accommoda- 
tion, the midship or best part of it not being occupied by 
machinery ; (4) when once charged it is ready for use ata 
moment’s notice. The points against it are:—(1) Difti- 
culty and delay in frequent charging; (2) greater first 
cost; (3) greater pote working in those cases where an 
engine has specially to be laid down for the purpose of 
charging. 

The discussion was commenced by Admiral Selwyn, 
who referred to what Jacobi had done years before in 
this direction. This he regarded asa baby that would 
become a giant ; for it was possible to obtain a storage 
battery weighing 55 lb. which would give out one indicated 
horse-power for ten hours, and cost only £3, and which 
would last ten years. He then referred at length to the 
use of electricity for propelling lifeboats, in which steam 
could not be used because they were so likely to capsize, 
and no boiler made would stand that. Mr. Liggins said 
that more than sixteen years ago he had told Mr. Yarrow 
that there was a great future in store for steam launches, 
and he was right. He now told him the same thing of 
the electrical launch. Mr. White held that electricity 
could not at present at all events be applied to torpedo 
boats. Mr. Morgan, however, pointed out that all boats 
in the Admiralty over 25ft. long carried torpedoes, although 
their speed did not exceed nine knots ; and consequently, 
although electricity would not do for a first-class torpedo 
boat, it was just the thing for cutters and pinnaces, which 
might in dead silence prowl about an enemy’s ship of a 
dark night and do fearful havoc. Mr. Reckenzaun, —. 
senting Messrs. Sellon and Volckmar, said that they had 
found that in practice 2 lb. of battery,-motor, screw, and 
screw shaft, might be relied on to give out 1-horse power 
for one minute, or 840 1b. would give out 1-horse power for 
seven hours. It was quite possible to run a 7-horse plant 
for a short time at 20-horse power, so that in case of 
emergency a very high s could be got, which was 
encouraging for the future of electricity in torpedo work. 
He thought that Admiral Selwyn must be mistaken when 
he said that 56 lb. of battery would give a horse-power for 
ten hours; he meant for one hour! Admiral Selwyn at 
once replied that he did not; he meant ten hours. The 
battery in question was Mr. Spagnoletti’s, and that gentle- 
man had given him his figures. On which Mr. Reckenzaun 
replied that if that were the case, Mr. Spagnoletti’s battery 
was at least 800 per cent. better than any other known to 
electricians. Messrs. Sellon and Volckmar found that the 
theoretical energy in’'a pound of lead was 360,000 foot- 
pounds, but in practice they could not get quite one-tenth 
of this, but 33,000 foot-pounds only. If it were possible 
to make an iron battery, the theoretical power of it would 
be 1,500,000 foot-pounds per pound, which would open up 
a vast future for the storage battery. 

A vote of thanks having been , the secretary read 
a paper by Mr. Otto Schlick “On the Vibration of Steam 
Vessels.” 

This was intended to show that the vibration in a ship 
depends on the isochronism of the ship’s vibrating period 
with that of the disturbing forces set up by the engine. 
A ship, of which the engine is working at a regular number 
of revolutions, will always be subjected to certain forces, 
similarly to those described, which will appear at 
regular intervals, and fall together with the revolutions of 
the engine, and alter their direction with it. The most 
important of these forces produced by the working of the 
engine are the following :—The forward thrust; the turn- 


ing couple of the engine; the sideward pressure of the 


propeller; the pressure of the reciprocating masses; the 
pressure of the rotating masses, when the position of their 
centre of gravity is out of the middle. All these forces 
either alter their intensity, or they spring round to an 
opposite direction during the time occupied by the engine 
in performing one revolution, As far as Mr. Schlick’s 
experience extends, the three last-mentioned forces are 
those which produce the shaking and vibration in a ship. 

The author discussed the theory at length, and suggested 
that experiments should be made to measure the exact 
amount of vibration. It was, however, extremely difficult 
to suggest a remedy, but something might often be done 
by shifting the propeller round, so that its blades took a 
new position with regard to the cranks. 

The discussion was opened by Mr. Denny, of Dumbarton, 
who said that the importance of this subject was so great 
that Mr. Schlick deserved special thanks for bringing it 
before the Institution. It was well known that the 
greatest difficulty was experienced in making the heel of 
a steamer strong enough, and all sorts of devices, which he 
named, had to be used to prevent the ill effects of vibration. 
Mr. Yarrow stated that in order to ascertain if the screw’s 
action on the water had much to do with it, he had the 
screw taken off a torpedo boat 87ft. long and the engines 
were then run. At 200 revolutions there was vibration, at 
300 none, at 400 it was very heavy, at 500 there was none, 
at 600 it returned, at 700 it ceased, and at 800 revolutions, 
the highest attainable, it was very severe. He showed 
that with shallow draught steamers, with stern wheels 
and weights at each end of a shallow hull, unless the hog 
frames were screwed up tight, they would shake them- 
selves to bits. Screwing up stopped all vibration. Mr. 
Samuda found that the result of strengthening some river 


steamers, 200ft. long, 28ft. beam, and 6ft. deep, was merely 
to alter the time of greatest vibration. This, before the 
were strengthened they seemed about to fall asunder at 
90 revolutions, although quite quiet at 120 revolutions; but 
after strengthening, 70 revolutions caused the most violent 
vibration. Captain Long, R.N., said it was well known that 
sailing ships when running over 12 knots always vibrated 
After some further remarks from Mr. White and My. 
MacFarlane Gray and one or two others the discussion 
closed with a vote of thanks to Mr. Schlick. 

This brought the proceedings to an end for the day, 
The annual dinner of the Institution took place at the 
Criterion in the evening. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


STEAM HAMMERS, 


Str,—Goldsmith says of his village schoolmaster that—“ Even 
when vanquished he could argue still.” Surely your correspon- 
dents Messrs. B, and 8. Massey must be possessed of the same 
faculty ! 

With your permission we will close this correspondence by a 
short review of the position, and thus show what value there is to 
be placed upon the short letter in your issue of 28th inst. 

ou publish an illustration and description of a steam hammer 
erected by your correspondents at the Mersey Forge. We show in 
— issue of 29th February that their hammer is an exact copy of 
ammers erected by us for the Mersey Forge Company twenty-two 
yearsago. In that letter you kindly publish a section with an 
explanation of how the piston-rod is guided top and bottom in 
bearings machined out of the solid metal. 

In THe ENGINEER of 14th inst. your correspondents tacitly 
admit, what, indeed, they could not deny, that they had copied 
our hammer ; but they somewhat disingenuously try to make it 
appear that our description bears them out in stating that the 
piston-rods in our hammers “ have no guide at the extreme bottom of 
central part of framing. In THe ENGINEER of 21st inst. we con- 
clusively dispose of that statement, and now in your issue of 28th 
inst. Messrs. Massey coolly say their remarks “ do not refer to our 
letter and description, but to the hammers themselves.” 

Our previous observations show how Messrs. Massey have 
changed their ground, and now their closing words, which we have 
just quoted, contain a most unworthy insinuation. We can only 
reiterate that the illustrations and description in THE ENGINEER 
of 29th February faithfully and truly represent the manner in which 
the three large hammers for the Mersey Forge were made by us 
twenty-two years ago, and that all the hammers made by us on 
double framing since then—hundreds in number—have been exactly 
the same as regards the guides. 

This letter will come under the notice of hundreds who can sub- 
stantiate the truth of all we have advanced. GLEN AND Ross, 

Greenhead Engine Works, Glasgow, 

March 31st. 


THE EFFICIENCY OF FANS, 


Str,—It would seem that no one can deal with the Capell fan 
without getting muddled over it. Mr. Capell himself admits that 
he does not understand it ; the South Staffordshire mining engi- 
neers did not come out of a struggle with it with credit; and now 
so able an engineer as Mr. D. K. Clark is worsted. 

The results he has obtained have'no consistency and no unity; 
they teach nothing, and a very little examination will show that 
they must be erroneous. 

In one place Mr. Clark tells his readers that the power expended 
over the air in the suction tube was considerably greater than that 
exerted by the engine; and he endeavours, very ingeniously I 
admit, to explain this anomaly. So far as I understand him, his 
assertion is that a contraction in a tube will account for the 
anomaly ; let the accompanying diagram show a tube with a con- 


=>, 40 


tracted neck. Let the contracted area be one-half that of the full 
area; let the velocities in feet per second be as marked in the tube. 

Now the work in the air, using Mr. Clark’s own formula, will be 

M 20? M 40? M 20 
——— and . 
29 29 29 
Let M be 10 Ib., them we have for the full-sized pipe 62°5 foot-pounds 
per second ; and for the contracted area of the pipe 250 foot- 
pounds per second, or four times as much. Now this is obviously 
the maximum work to be done by the engine. Mr. Clark, however, 
assumes that part of this work is given back in the portion of the pipe 
B, and that 250 foot second pounds does not represent the work of 
the engine. 

Now this may or may not be right, but whether it is or is not, 
Mr. Clark has certainly not d trated—anc tration is 
the more necessary that the proposition involves a new theory of 
pipe resistance. Nothing of the ind is to be found in any book, 
paper, or treatise on the flow of air through pipes. On the con- 
trary, it is always laid down that enlargements and contractions 
in pipes increase the whole work to be done. Mr. Clark appears 
to argue that the air, at comparatively high pressure in the con- 
tracted neck, flows into a species of vacuum at the other side; but 
this will not help, because the flow of elastic fluids is unaffected 
by opposing fluid pressures until these pressures fall to about 48 
per cent. of the impelling pressure at the other side of an orifice or 
contraction. Again, it may be urged that part of the work stored 
in the air at the contraction is expended in ma gy along the air 
in B. This seems to me to be much as though a man stood ina 
bucket and tried to lift himself. 

My explanation of the whole matter is that Mr. Clark’s engine dia- 
gramsare incorrect. The power expended was very small, and minute 
errors in the diagrams would represent great errors in the power. 
Certainly, be this as it may, some further expression of opinion or 
explanation from Mr, Clark is much wanted. The following figures 
concern a test by the Simonds Manufacturing Company, au 
American firm, in some recent experiments with a 4ft. ‘ Wing 
disc fan,” using a pipe 2ft. long, of same size, the anemometer 
showed an exhaust of 2,119,260 cubic feet of air per hour, requiring 
3}-horse power. This would give 605,502 cubic feet for 1-horse 
power per hour. The firm say this is about the same result as they 
obtain with various sized fans of this make, in actual practice, 
allowance being made for usual or unusual friction, from length of 
pipes, or for material through which the air is driven, such as wool, 
cotton, glue, malt, tobacco, &c. The length of tunnel and size of 
pipe through which it is drawn would have more or less effect 
upon the amount of air drawn by the fan. C. T. W. 

Bilston, April 2nd. 


S1r,—To those who, like myself, are desirous of knowing what 
are really the capabilities and advantage’ of Mr. Capell’s fan, Mr. 
D. K. Clark’s report in your last issue must be disappointing, both 
on account of the absence of information and, when critically 
examined, the apparent incorrectness of what is given. 

It will be observed that for the exhausting fans the water gauge 
measure of the suction produced is unfortunately omitted from the 
tables for those tests for which the delivery and horse-power are 
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‘ven, The omissions are nearly as complete in the results given 
onthe tests of the blast fans, but with a fair assumption, a quanti- 
tative examination may be made of the work done in Test 10. . In 


This form of rail has been in use for some years without any signs 
of failure or loosening, either in the jaw or rivets, and the top 
rivets have to resist a greater strain than the new rail we are dis- 


the report reference is made to Test 10, pointing out 
the et aes $y the air delivered due to its issuing velocity is 
uivalent to 3°805-horse power, about 78 per cent. of 4°902, which 
jcsupposed to be the total horse-power delivered to the fan. But 
the air is presumably being delivered with a pressure in excess of 
the atmos) yheric pressure, and on account of this work is be 
done equal to excess pressure rey square foot x volume deliver 
in cubic feet amounting to 1'55-horse power per inch of water. 
This is in addition to the velocity energy. In Test 8, made half an 
hour earlier, the conditions are very similar to those of Test 10, 
and in which the water gauge observation is given as 8in. If this 
js correct, and we make the natural assumption that the gauge 
height is proportional to the square of velocity of periphery, 7*6in. 
will be the Treight for Test 10, and it wou d — work 
equivalent to 11°8-horse power is being done in delivering the air 
wth pressure, in addition to 3°8, due to delivering it with velocity. 
Thus if the observations of the quantity of air and pressure are 
correct, those of indicated horse-power must be seriously wrong. 
Probably each of the quantities is in error, for with the given 
velocity of periphery and delivery, the horse-power delivered to fan 
would probably amount to 10} or 11. : : 

The quantities in the tables not being consistent * one eae 
Iretain my faith in the expression (velocity ~~ periphery)? _ 
maximum possible head. In Test 8, with the air density assumed 
in the report, this is equivalent to 7*lin., and is subject to large 
deductions in actual experiment. The quoted 8in. is somehow 
ictitious. 
fer etil withhold my belief that there is any real advantage to be 
derived from the use of the constricting cylinder in the Capell fan. 

TuHos, A. HEARSON, 

Royal Naval College, Greenwich, March 31st. 


THE CREATORS OF THE AGE OF STEEL, 


Sir,—Without wishing to be offensive to Mr. W. T. Jeans, I 
must say that it is useless to continue the attempt to make him 
see the ground of Mr. Mushet’s claim to an important share in the 
invention of } tic steel until he has learnt to distinguish 
between metals and their oxides. When he has learnt this ele- 
mentary chemical lesson Mr. Jeans may be convinced that metallic 
manganese can be made to take up oxygen when the oxide would 
be quite useless for the purpose. t him thoroughly understand 
this fact, and it will surprise me if he does not acknowledge his 
mistake, and give Mr. Mushet the credit that belongs to that 
gentleman. 

Mr. Mushet has seen well to thank me for the brief notice of his 
addition to the steel processes contained in the hasty review that 
constituted my lecture on ‘‘ The Steel Age.” That his work should 
be so ignored as to impel him to this course on so slight an occasion 
is a painful reflection on metallurgical 
When it is considered that Mr. Mushet’s process after nearly 
twenty-eight years is conducted exactly as he patented it, even in 
the minutest details, and that it is the necessary adjunct to every 
cheap steel-making process, we may well grieve to think that its 
inventor should have met with a fate so akin to that of Belisarius. 

Landore, March 29th. F. J. R. CARULLA. 


S1r,—In your last week’s number Mr. W. T. Jeans has brought 
another of his ‘‘ inexorable facts” to light in connection with my 
“manganese incident” and Sir Henry Bessemer’s blast incident. 
No dis ement of the latter intended here. On the 4th January, 
1856, Mr. Bessemer, in his patent of that date, pro to put 
about 1 or 2 per cent. of oxide of manganese into his converter 
when he was intending to make steel. I, on the other hand, did 
not make a similar proposal until 16th September, 1856; therefore 
clearly for this suslioden branch of the pneumatic process, Mr., 
now Sir H. Bessemer, has the very clearest claim for priority over 
me. The fact is as inexorable as Mr. Jeans himself. But the 
result of putting 1 or 2 per cent. of oxide of manganese into the 
Bessemer converter does not steelify the metal, whilst putting in 
my triple metallic compound of iron, carbon, and manganese does 
steelify it. 

It only remains for Mr. Jeans to demonstrate that oxide of 
manganese acts like my triple metallic compound, and then his 
case is fairly made out. Op,” Mr. Jeans, ‘‘and at it,” para- 
phrasing the memorable words of Wellington at the fight of 
Waterloo. Mr. Jeans will then be a steel creator indeed. The 
spiegel and ferro men will have to close their works, and the triple 
metallic compound, which is a nuisance as irrepressible and pervad- 
ing as the somewhat unpleasant thing which used to follow Dr. 
Faustus about, will be relegated to the abode of the Hartz demon. 
Nobody puts oxide of manganese into the converter. No one ever 
made steel by doing so; and if Mr. Bessemer did thus produce steel 
he was the first and the last man to do so, and the anomalous 
exception did but confirm the rule. When Mr. Bessemer proposed 
to put oxide of manganese into the converter, had he said metalli: 
manganese, instead he would have gained the prize; but I happened 
to know the winning number and he did not. The Americans 
seem now to hold that I am the chief creator of the age of steel. 

April 1st. R. F. MusHet, 


Sir,—If Mr. Jeans had taken the trouble to consult Sir Henry 
Bessemer, before he wrote the book ‘*The Creators of the Age of 
Steel,” he would have saved those who knew the facts the trouble 
of correcting him, and would not have appeared before the public 
as aman who does not know the difference between the oxide of 
a metal and the metal itself. Sir Henry Bessemer would have 
told him that the process of steel making, manganese oxide or not, 
was a complete failure until Mr. Mushet introduced the use of 
metallic manganese. The history of Mr. Bessemer’s st: les to 
make steel, his abandonment of the whole process after an 
expenditure of over £10,000, its resumption and its ultimate 
success, thanks to Mr. Mushet, are so well known that nothing but 
— ignorance can excuse Mr, Jeans for writing as he has 

lone. 

_ Mr. Jeans can make inquiries if he pleases. Let him cite any 
instance in which, say, a single ton of good steel rails has been 
made by the use of oxide of manganese alone, as patented by 
Bessemer in 1856, and I will admit that some credit may be 
claimed for the invention ; but this does not affect the fact that 
not an ounce of steel is made under Bessemer’s 1856 patent now, 
while Mushet’s process is in use in every steel works in the world. 

Mr. Jeans has apparently a great deal to learn. Let me hope 
that the ee ea which has appeared in — journal will 
have enlightened him on one point at least. That it can teach 
him how Bessemer metal is really made would be too much to 


SPIEGEL, 
mdon, April 1st. 


NEW TRAMWAY RAIL, 


Sir,—Please accept my thanks for so readily according me a 
Space in your journal illustrating a section of my new tram rail, 
and for your remarks thereon. 

With regard to your remark, “that the rail may gradually 

come loose,” I with you that if the key is put in rather 
tight, &o., this will not occur. About 1200 tons of this form of 
rail of my invention, with a steel T-shaped head between angles, 
secured together with fin. diameter bolts at 16in. centres, were in 
use on the South-Eastern Railway between Charing-cross and New- 
cross for about fifteen years, or until the h was worn out, 
Fp te dag trains per day, and a short length of it is still in use. 
A similar rail, with a grooved head, is laid entirely on the Dept- 
ford, Battersea, and other tramways, the lower rivets of which 
are jin, at 2ft. centres, and the upper rivets }in, at Gin, centres. 


ing. The inclined top and internal face of the jaw of my new 
rail, as shown, can both be cut in the same roll, which insures abso- 
lute similarity of section. 

I may here add that my rail, as used on the South-Eastern Rail- 
way, when bolted together and cut up in short lengths as samples, 
was often mistaken as being in one piece, so beautifully true were 
the parts rolled and fitted. Geo. P, L. MEAKIN. 

Kingston-on-Thames, April 1st. 


HILL-CLIMBING TRICYCLES, 


S1r,—I think it is useless to reply to Mr. Lawson. His riding 
upstairs on a tricycle is riding a hobby, and must remain a ques- 
tion of personal choice. I will leave it for your readers to judge of 
my mechanical knowledge. 

Mr. Lawson thinks I have never seen his machine ; I can tell him 
that I have both seen and tried it, and was also an eye witness at 
the Sportsman’s Show ; but my opinion is not in the least altered 
respecting its inferiority to other tricycles, both as regards its 
safety and propulsion. ; 

Mr. Lawson would have done himself more justice in his last 
letter had he told us how he gets any approach to vertical position 
on a 45in. wheel. I make it that with a 32in. or 34in. length of 
leg, the seat would have to be placed at least 10in. above the wheel, 
and ask any sane person if that is a safe position ona tricycle. The 

sition of the rider would also require to be brought considerably 

orward, which would very much reduce the brake power, and add 
to the danger in the shape of a fall. 

Granting the free pedals on the modern machine, it in no way 
adds to propulsion or its main defect, want of safety. Therefore 
my contention remains: (1) That it was unfair to test one machine 
with the dy ter and publish results, while there were many 
machines equally good for all-round work ; (2) That stair-riding is 
not a legitimate test, but an abuse rather than use of a 
tricycle ; (3) That the stability and safety of the ‘‘ Royal 
National” is worse than any tricycle, including those of 
narrower gauge, while the power of propulsion remains the same 
as others. With regard to the challenge, I have said I have no 
interest to advertise any machine, therefore I do not see why I 
should contest personally. I have no doubt but that the makers of 
the ‘‘ Merlin” would accept the task. At the same time I am 
willing to show —_ what I can do on the machine if they care 
to come to me, and we have have some hills around Reading quite 
as steep as any round Coventry. 

My experience is that seven or eight miles per houris near fair 
travelling, and in any case of test I should want the maximum 
pressure as applied to the treadles during an hour’s run r2gistered 
on each machine, otherwise it would be the man tested instead of 
the tricycle. H. ALDRIDGE. 

Reading, March 31st. 


GAS ENGINES, 


Sir,—If your correspondent ‘‘W.” will kindly refer to the 
second volume of THE ENGINEER for 1864, page 39, he will there 
find the consumption of gas in the ‘‘ Lenoir” engines given as 
stated in my letter to you of the 11th inst.; he will also find at 
same page and volume the same quantity given by another corre- 
spondent, ‘‘ Progress.” As to M. Tresca’s experiments in 1861, 
do not ae to explain the very different results he obtained 
from mine. I may, however, presume he operated on an engine of 
French manufacture, and, as I believe, of inferior workmanship 
and design. Before commencing the construction of these engines 
in England in 1863, I went carefully over the details of the French 
engines and made many alterations and improvements. I found 
the design of the pistons faulty; they were not tight, and the 
— very much too strong, thereby absorbing a large proportion 
of the power available. These were altered and many other 
details were improved, so that it is just possible that the decreased 
consumption of gas in my experiments might, in a great measure, 
be due to that cause. Then M. Tresca’s experiments were doubt- 
less made upon one or two engines alone; mine were conducted 
over many, for every engine was tested with the dynamometer 
before it was passed as complete. 


Your ““W.” very pertinently asks what has become 
then of all these Lenoir engines? I cannot answer that ques- 
tion, but I dare say since 1864, or twenty years ago, many im- 
provements have been introduced, and one of vital importance, 
viz., the method of igniting the gas. In the Lenoir engine this 
was accomplished by an electric spark, generated by a battery and 
Rhumkorff coil, requiring daily alteration and a replacing of acids. 
This caused endless trouble, either from carelessness in adding the 
proper proportion of acids, or, in many instances, the entire 
neglect of the attendant to this matter. Again, the spark was 
introduced through the top and bottom covers of the cylinder, and 
the slightest portion of grease from the oiling of the piston getting 
on to the point of the inflamers would be sufficient to prevent the 
explosion. This necessitated the stopping of the engine, with- 
drawing, wiping, and replacing them in their proper positions, and 
this perhaps was repeated several times each day. That being so, 
is it to be wondered at that a certain positive and uniform jet of 
gas for effecting the explosion should supersede the employment of 
an uncertain electric spark? This, it appears to me, is a very 
sufficient reason why the Lenoir engines are —— by the 
present improved gas engines. JOHN PINCHBECK. 
9, Victoria-chambers, Victoria-street, 
March 31st. 


WHAT IS FRICTION ? 


S1r,—Referring to Mr. Snowdon’s letter on the nature of friction, 
there is no doubt in my mind that his lucid explanation of the oil 
pressure phenomenon is the correct one. Oil, owing to its viscosity, 
takes a certain time to be squeezed out from between two surfaces. 
If one of these surfaces is smeared with oil, and moved past the 
other surface so as to carry the oil in quicker than it can flow out, 
the oil is necessarily carried in and is subjected to whatever 
pressure may exist between the two surfaces. The ual increase 
of the pressure no doubt assists, if it is not essential to this action. 
You will be glad to know that some further experiments with 
pressure a to find the quantity and the number of the dis- 
tributions of the pressure in a bearing are about to be tried. 
Many people have rye ue great astonishment at the extraordinary 
low co-efficients of friction given by the late experiments. In, 
engineering text books the co-efficient of friction for lubricated 
bearings is put down at between ;4 and 3, whereas our experiments 
showed that it is between y}5 and x}, and that by the most 
meagre lubrication possible it could not be reduced much below 
qh: So that in round numbers the co-efficients given in the text 

ks are from ten to thirty times too high. The heat which 
would be generated with, say, a co-efficient of 4; would be such as 
to prevent sucha bearing working except at very low speeds, as will 
be shown by the following calculation. Suppose a bearing running 
with a surface velocity of 300ft. per minute, and loaded with a 
pressure of 5001b. per square inch. Suppose a co-efficient of 5; 
the amount of work expended per square inch will be 50 x 300 = 
15,000 foot-pounds per minute = 1166 units of heat per hour. Now 
it is said that a square foot of surface of a locomotive firebox will 
evaporate a cubic foot of water per hour, which is equivalent to 
416 units per square inch per hour, so that a co-efficient of friction 
of ;y gives 2°79 times the heat per unit of surface passing through 
the plates of a locomotive firebox. A co-efficient of 03585 would, 
with a load of 5001b. and a speed of 300ft. per minute, just give 
416 units per hour per square inch, 
When we consider the difference ‘of temperature which causes 


this rate of transference of heat in the locomotive firebox, it seems 
probable that in order to obtain a similar rate of transference of 


heat from the bearing to the surrounding air, something like the 
same difference of temperature would have toexist, orin other words, 
the bearing would have to be nearly whitehot. Indeed, looking at 
the matter from this point of view, it seems difficult to understand 
how a bearing can run with a co-efficient as high as x45. It 
probably could not if it was not that the square inch which we 
ave been considering is connected to a mass of metal e ing a 
great many square inches of surface tothe air. The explanation 
of why bearings run without becoming red-hot is to be found in 
the fact that the co-efficient of friction is in reality more like 
“0035 than ‘035, and even then the heat generated must be 
equal to the evaporation of 1°2 cubic inches of water per square 
inch of bearing per hour. BEAUCHAMP TOWER. 
19, Great George-street, Westminster, S.W., April 2nd. 


HIGH SPEED LOCOMOTIVES. 


Srr,—I am somewhat surprised that no one has commented on 
your suggestive articles on this subject, and more particularly on 
the estimate of resistance, 40 lb. per ton, which you give. My 
own experience goes to show that at speeds up to 60 miles an 
hour it is much less than this, possibly not more than 28 lb. per 
ton, but that at higher speeds it rapidly augments. 

As bearing on this, I may say that the Great Britain broad 
gauge engine has done 53} miles in forty-seven minutes. The 
train weighed, engine and tender included, about 100 tons. 
Experiments carried out by Babbage with a dynamometer van 
showed that the gross resistance at 75 miles an hour—the 
highest speed attained—was 42 lb. per ton on a level. The 
engine indicated nearly 1000-horse power. I trust these facts 
may be of interest. I think it will be found that with 9ft. wheels 
it will be impossible to get the requisite grate surface, but not with 
6ft. 6in. wheels. On this point I may have more to say. : 


J.D. 
Swindon, April 2nd. 


THE LENOIR GAS ENGINE. 


S1r,—Will you kindly allow me to correct an error in my letter, 
which appeared in your last issue? ‘‘ 670 foot-pounds” should 
read pound-degrees Fah.” Ww. 

Fulham, March 3ist. 


COAL GRINDING AND CIRCULATING 
WASHING MACHINERY. 

THE accompanying engravings illustrate coal grinding and 
washing machinery constructed by Mr. E. Hall, of Savile- 
street, Sheffield. The washing machine works thus :— 
The wet coal grinding mill, manufactured by Mr. Hall, is 
shown in Figs. 1 and 2. A is the main framing of cast iron, with 
a hollow girder passing all round, upon which are cast the main 
bearings for the beater shaft F running in phosphor bronze 
half brasses, with caps and bolts and suitable lubricator cups 
fitted with covers and suitable provisions for carrying needle 
lubricators and glass bottles. B is a wrought iron cover, to 
which is attached a suitable wrought iron feed hopper and 
shuttle. The periphery of the cover has four openings at R, 
with lids for ventilating the mill casing. C is a wrought iron 
circular cage, with suitable grooves cut therein for segmental 
grates of steel with bars of truncated V section, the two plates form- 
ing the sides of thecage are held together by suitable distance pieces 
[ with nuts. D are two friction rollers secured to bearings in the 
main frame A, upon which the cage rotates by means of a turned 
ring resting thereon on one side; the other side is supportei in 
a bearing on the main frame by a long hollow turned steel 
flanged boss, upon which is keyed a large spur wheel P for 
rotating the by means of a pinion and wrought iron 
pulley O and shaft at the outside. E is the centre boss, with 
suitable recesses planed out, into which are fitted wrought iron 
beaters U, steeled on both sides, and hardened wrought 
iron turned covered plates secured by turned bolts and nuts. 
F is the steel shaft, upon which is keyed the driving pulley T 
and beater boss E; H, segmental grates of steel; I, distance 
pieces or bolts; K, square shaft on which the star wheels L are 
fixed for clearing and keeping open the interstices of the grates 
when wet and clogging substances are being ground. These are 


supported in bearings in two LJ brackets N, and a toothed bar 


passes between the star wheels to clear them. The star wheels 
are driven round by the cage; O is a driving pulley for rotating 
the cage by its gear. 

The whole is mounted upon beams 12 by 12 fixed upon con- 
crete or masonry. The beaters rotate at a high speed, the cage 
at a reduced speed, sufficient only to keep the spaces open. The 
material fed in is dashed against the steel segments and forced 
through, the delivery being all round, and aided by the forced 
current of air raised by the beater. This machine will grind 
and mix 150 tons of wet coal per day, which produces a very 
dense and uniform coke. It is the only machine, we believe, 
which enables the coke-maker to grind and mix the coal after 
passing from the washing machine. 

The small coal is placed in a hopper 6, having a square shaft 
with a suitable horizontal feed worm working the coal forward 
across the width of the machine and delivering it out through 
the bottom of the U-shaped trough by means of shuttles or 
doors fixed in the frame to regulate the quantity supplied to 
each “bash” marked 5. Water having first been turned on to fill 
the tanks, as shown, the washer is set in motion by a counter- 
shaft and gearing, working a double-throw crank, which recipro- 
cates the two plunger pistons 3 in the cylinders, so that the 
water is drawn down the outer tank through the foot valves 4 
on each side of the pistons; a large delivery valve diaphragm 4 
allows the forward stroke of the piston to force the water 
through the said valves into the inner tank and out through the 
perforated copper plate, upon which rests the dirty coal, but 
they close immediately on the return stroke, thus preventing 
any suction and giving the greatest facility for the lighter por- 
tions, i.c., coal to float to the top, whilst all impurities, being 
heavier than coal, descend rapidly and deposit themselves 
according to specific gravity nearest the perforated plate. The 
continued pulsation thus set up, combined with the direc- 
tion given to the water and the inclined plates, causes the dirt 
to pass forward without again mixing with the upper strata of 
clean coal, and when a sufficient quantity of dirt has accumu- 
lated a long valve is opened by the bell-cranked lever, it is deli- 
vered into the inner tank, where it settles upon the dirt screw 
7, and is wormed out in the solid tube at 7 into a dirt truck. 

Whilst the above operations are being performed another 
function is being carried out by the plunger piston and cylinder, 
and which constitutes the essence of this invention, viz., the 
piston, in conjunction with the outer and inner tank and suction 
and delivery valves, maintains a considerable difference of level 
of water between the two tanks on both strokes, keeping the 
inner or washing tank full and the outer tank empty, as shown 
by the lines. The effect of this is to cause a suction under the 
finely-petforated delivery plate O, which dries the coal 
instantly, and returns the water thus extracted by the next 
stroke to the inner tank. Hence the name the “circulation 
washer.” A continuous creeper carries away the dried and 
washed coal over the lip. 
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COAL GRINDING AND CIRCULATING WASHING MACHINERY. 
MR. C. HALL, SAVILE STREET, SHEFFIELD, ENGINEER. , 
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All the finest coal and slimes are collected at the bottom of the | whole machine is self-contained and driven entirely by patent | cylinders of cast iron truly bored, and with stuffing boxes lined 
outer tank and forced forward by a screw driven by chain gearing, | chain gearing, also invented by Mr. Hall, thus dispensing with | with gun-metal. The delivery screws are on square shafts run 
and pressed into a tube where they form a solid column similar | belts. It is claimed that this machine will wash considerably | in bearings with adjustable glands. The valves are of ample 
to the column of clay as it issues from a plastic brick-making | more than any other mechanical washer, because the circulation | area, hence they open very little and are of the simplest 
machine. This principle of drying the coal and returning the | of water always in one direction is most perfect, and the differ- weighted flap kind. The jigger plates are of copper finely 


water has been applied to the common trough washer in a way | ence of level between the two tanks allows it to deliver very | perforated and well stayed. These machines are at work, and 
which could not be explained without the aid of drawings. The | rapidly. The tanks are of wrought iron, the pistons and giving satisfaction. 


STEAM PLOUGHING ENGINE. 
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SECTION THROUCH TANK 


MR. SAVAGE, KING’S LYNN, ENGINEER. 
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We illustrate above an engine patented by Messrs. Barford 
and Perkins, of Peterborough, manufactured by Mr. Savage, of 
King’s Lynn, and exhibited last year at York, which is worth the 
attention of all interested in steam ploughing. The arrange- 
ment is so simple that little or no explanation is required. 
7t is an improvement on Messrs. Barford and Perkins’ 
original ploughing engine. In the engine we illustrate, instead 


always in action when the drums are out of gear, so that the 
t be accidentally given off. This is frequently the 


of packing up the engine and causing the road wheels to 


revolve and act as wire rope winding drums, a pair of winding 


case in other arrangements, causing great injury to the ropes and 
much delay in working. On the other hand, when these drums 


are in gear they are quite free from brake pressure. The drums 
are mounted excentrically and are thrown in and out of gear by 
powerful levers conveniently placed for the driver to operate. 
This engine dispenses entirely with the separate windlass and 
double snatch block. As soon as it is steamed into the field it is 
ready for ploughing without any fixing whatever, and the tackle 
can be set down for work in half the time usually necessary, 
The drums can be taken off in a very few minutes, and the 
engine then becomes an ordinary agricultural locomotive. 


na f | Ground Plan | . 
} a | Fig. 4 
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/ | drums are driven direct from the road gearing, and are hung on 
: | the engine tender by means of a parallel shaft passing from side 
. : to side of the tank, just underneath the foot plate; this gives a 
: | ve igid. base for taking the strain when ploughing. The 
| very rigi ploughing 
‘ | brakes on these drums are perfectly automatic, and they are 
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THREE-CYLINDER COMPOUND ENGINE. 


MESSRS. WILLANS AND ROBINSON, THAMES DITTON, ENGINEERS. 


Fig. 2 


ALTHOUGH much success has been achieved by engines made 
under the patents of Mr. P. W. Willans, by Messrs. Willans and 
Robinson, of Thames Ditton, but little has been published 
showing their construction or the reasons for their economy and 
the consequent favour with which they are received. The 
engravings which we now publish show amongst other things 
the construction of the recent development of the design by 
Mr. Willans, by which a very economical compound engine is 
obtained. This is shown by the engravings, Figs. 1 and 4; but be- 
fore describing the larger engines we may explain thegeneral prin- 
ciple of their construction, as this also relates to the smaller 
engines. For this purpose we may first refer to Figs. 1, 2, and 8, 
Fig. 2 being a diagram showing the relation of the cylinders, 
ports, and pistons, the latter acting as steam distributors. 

Each of the pistons driving the three cranks A, B, C, consists 
of three parts, viz., (1) the main or low-pressure piston ; (2) the 
high-pressure piston ; (3) the cut-off rod or trunk, forming the 
valve for one of the high-pressure cylinders. D, E, F, are the 
connecting rods, of ample length; G, the crank shaft, made strong 
enough to dispense with intermediate support, and carried by 
steel roller bearings H H, running in phosphor bronze bushes. 
The cranks and connecting rods work in the crank chamber K, 
containing water and oil, which are continually splashed up in 
Spray over all the bearings, and up the inside of the hollow 
Pistons to the steel pins upon which the upper ends of the con- 
necting rods work. As there is constant down thrust upon all 
working parts there is no occasion for brasses below the crank 
Pins, but a light steel strap, J, is taken under each, without 
touching it, to guard against accident. With the engine run- 
ning, say, ahead, B? (ie, the high-pressure part of piston B) 
forms the valve for A! (the low-pressure part of A), and B? is 


supplied from C%, the cut-off trunk of C. The three cranks are 
set at equal angles of 120 deg. 3B, therefore, has just the proper 
lead of A to enable it to act as A’s valve, giving a cut-off at 
three-quarter stroke, and admission precisely at the commence- 
ment of the stroke. This describes not only the relation of B* 
to A}, but of B' to A®. The relation of C® to B* is exactly 
similar. So is that of C? to B!, and of A? and A? to C! and C? 
respectively. 

A little consideration will show that the relation of C to A is 
such that if A! and A? can be made to draw their supplies from 
C? and C? instead of from B? and B’, and so on throughout, the 
engine will be reversed. This is accomplished in an extremely 
simple manner by passing all the passages through two large 
conical three-way cocks, usually coupled together. On giving 
these one-sixth of a turn the desired change is made; each 
cylinder takes a fresh valve, and the engine is in back gear 
instead of forward. 

The rod B’, which—in Figs. 2 and 3—is supplying steam to 
A®, one of the high-pressure pistons, commences to uncover the 
port leading to A?—actually a ring of small ports or holes, and 
not a single port as shown in the drawings—when A? is at the 
top of its stroke. B*, on its way up, closes these holes again, 
when <A? is at three-quarter stroke. At about the same 
time, A? begins to uncover the ports in the sides of its 
own cylinder, which allow the steam, still acting upon <A’, 
to act also upon C1, then at the top of its stroke. From 
this point, until A? reaches the bottom of its stroke, the steam 
expands on A? and C! together, of course with a very rapid drop 
in pressure, A? then commences to rise, against a pressure 
which rapidly diminishes as C? continues its down stroke. When 
C! has travelled three-quarters of its stroke, A’, rising, has 


‘ N N 


N 
8 
N 


5 


covered up the port. Thenceforth the steam shut in above A? 
has no exit, and the clearances are so proportioned—including 
the high-pressure passages—that it is compressed approximately 
to initial pressure, giving, without appreciable loss, an effective 
cushion, which is essential to the working of the engine as a 
single-acting engine in constant thrust. To return to the steam 
above C1. Communication with A” being severed, this continues 
to expand for the last quarter stroke. Then A? having passed 
above its port, C! is placed in communication with the space L 
below A2, and continues so through almost the whole of its up 
stroke, until A? again covers the port on its way down, prepara- 
tory to admitting steam for another stroke. L is open to the 
exhaust. M, in Fig. 3, is the conical seat into which the main 
reversing valve fits) The openings of the various passages— 
which are joined in pairs when the valve is on its seat—can here 
be seen. N is the cover of the “compounding valve,” or “ com- 
pound reversing valve,” usually coupled to the other by a link 
—as shown in Fig. 6—so that both may move together. This 
valve is substantially the same as M, though smaller, but it 
differs from it in having the solid parts between the ports or 
“ ways,” in both plug and seat, narrower than the ports. The 
consequence is that, although when put fully over it reverses the 
passages which pass through it, in the same way as the lower 

are reversed by M, it does not close them when it is in 
the intermediate position corresponding with that of “stop” in 
M. The solid parts of the plug not being wide enough to cover 
up the ports, the steam is then able to pass from each to every 
other—in fact a general connection is established among them. 
This has the same effect as doing away with the cut-off rods A% 
B’, C3 ; for when C? cuts off steam from B? the latter is still 
able to get steam indirectly from A® or B%, and so on, The high- 
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pressure pistons A®, B*, C*, have now steam of full pressure upon 
them on the up stroke as well as on the down ; they cease to be 
working pistons, and become merely valves for distributing 


steam, at boiler pressure, to the main pistons A}, B',C' The | 


engine is then a simple engine. This state of things always 
arises when the lever of the compounding valve is horizontal. 
If the two levers are coupled, the compounding lever will 


THE INSTITUTION OF CIVIL ENGINEERS. 


COMPRESSED AIR AND OTHER REFRIGERATING MACHINERY. 
THE fifth of a course of lectures on ‘‘ Heat in its Mechanical 


| Application,” was delivered on Thursday evening, the 20th of 


March, by Mr. A. C. Kirk, M. Inst. C.E., the subject being 
‘Compressed Air and other Refrigerating Machinery.” 


horizontal, or so nearly horizontal as to establish the tion 
described, whenever the main lever is at “stop” or is near to 
“stop ”—see Fig. 3. This ensures that the engine shall 
always stop and start as a simple engine. But inasmuch 
as the lower pas 
if the engine is worked with the main lever not full over—if it 
is desired to work “simple” for any length of time, the two 
levers must be disconnected, the upper one being left horizontal 
and the lower one being put full open, either ahead or astern as 


are seriously and wastefully throttled , 


the case may be. P is a Stannah’s gland used to prevent the | 


escape of oil. When there is a pump on the fore end of the shaft 
—as in Fig. 4—a Stannah’s gland is also necessary there. The 
rods by which the high-pressure parts of the pistons are attached 
to the low-pressure parts pass through metallic stuffing boxes, 
T—see also Fig. 3—which require no packing. The still 
smaller engines—i.e., those with 5}in. main cylinders and under, 
indicating in compound working from 29-horse power downwards 
—iffer somewhat from those above described. Their construc- 
tion is shown in Fig. 5, from which it will be seen that all the 


Glancing at the importance of refrigerating machines, the 
lecturer briefly traced their history from the first great step in 
1845, by Dr. Gorrie, of New Orleans, who caused compressed and 
cooled air to expand in working a piston ina cylinder. He then 
showed that no really intelligent progress had taken place until 
the mechanical theory of heat had been fully developed, and 
proceeded to illustrate a very simple proposition, namely, that 
every refrigerating machine was only a thermo-dynamic engine in 
which the power was negative. The machine, instead of giving 
out power, must be supplied with power from an exterior source 
to work it. An engine which gave out power received heat ata 
higher, and rejected a portion of it at a lower temperature. When 
an engine absorbed heat at a low temperature and gave it out at a 
higher temperature, power must be applied to move it. In this 


| ease the engine became a refrigerating machine. This was illus- 


trated by taking the case of air engines and steam engines and 
showing how, under the above conditions, each of them passed into 


| a refrigerating machine. The refrigerating machine presented by 


working parts can be removed for examination without breaking ~ 
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the steam engine belonged to the type of which the ether machine 
was a common example. Although the ammonia machine 
belonged really to the same type, the absence of all apparatus to 
communicate motive power to it, as in the case of the ether 


a single steam joint, other than that of the steam pipe itself. On ; machine, and the fact of its receiving energy directly as heat, 


removing the straps J, and the nuts which hold down the 
cylinder-casting to the crank chamber, on the dotted line Z, the 
whole of the upper part of the engine can be lifted off, taking 


_ With it the pistons and the connecting rods, which can then be 


drawn out from the lower ends of the cylinders. To enable the 
pistons to be thus withdrawn the high-pressure pistons are 
formed as trunks upon the low-pressure ones, thus dispensing 
with the metallic stuffing-boxes used in the larger engines. The 
exhaust space L of the larger engines is replaced by an 
annular cavity U, under each high-pressure piston which 
communicates through the interior of the lower part of the 
piston with a belt X surrounding the low-pressure cylinders. 
The exhaust steam enters the hollow piston body by the open- 
ings V, and leaves it by larger openings W, which, during the 
appropriate part of the stroke, uncover a number of small ports 
in the side of the low-pressure cylinder, communicating with the 
belt X. It will be noticed that the exhaust steam thus described 
as passing away into the belt is not that from the cylinder in 
which the ports are formed, but from one of the other cylinders. 
The ports act, however, as an additional or supplementary 
exhaust for what may be described as their own cylinders. This 
action is as follows :—At the extreme lower end of the stroke the 
piston uncovers the upper edge of the ports, and the greater 
part of the contents of the cylinder, including the water, are 
instantly ejected, the engine being thus self-relieving from 
water, and having unusually free escape for the exhaust steam. 
Turning now to Figs. 1 and 4, which show the larger form of 
the compound engine as used for large boats and for electric 
lighting work, Fig. 1 is a sectional elevation, showing clearly the 
arrangement of cylinders, ports, &c. Fig. 4 illustrates, to a 
scale of 0°75in. to the foot, the 12}in. engine, which gives 150 
indicated horse-power when working compound. The parts are 
lettered, as in Figs. 2 and 3, and the description given of these 
will enable our readers to follow this section, and to see the 
differences which are made in the pistons and passages. We 


might extend our description of this very ingeniously arranged | 


engine to a great length, but the foregoing with the engravi 
will have probably sufficed to the necessary 
tion on the subject. 

We have seen these engines, which had nothing done to them 
for over a year but oiling, running noiselessly, and the great 
favour in which the engines are now held shows more conclu- 
sively than anything else their efficiency in their numerous 
applications, 
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rendered special notice of it indispensable. The lecturer then 
proceeded to observe that the ammonia machines resulted from 
the well-known experiments of Faraday, and he gave an account 
of the apparatus as constructed by Messrs. Mignon and Rouart. 
In this class of machines cold was produced by the evaporation 
of the volatile liquid ——— in it—ether, ammonia, or other 
substance. In all these machines it was necessary to remove the 
vapour as fast as it was produced by the volatilisation, or boiling 
of the ether, ammonia or other liquid; and in order that the 
liquid might be condensed at the ordinary temperature, it was 
necessary to compress it to a higher pressure in a condenser. In 
the ether machine this was done by a piston working in a cylinder. 
In the ammonia machine the same process was effected by the 
peculiar affinity ammonia had for water. When a solution of 
ammoniacal gas and water was heated, the ammonia was forcibly 
expelled into the condenser where it was liquefied, thence passing 
to the evaporator it boiled, and cooled whatever substances were 
exposed to it ; and this vapour was instantly again compressed by 
bringing it into contact with cold water. The same change of 
temperature of water from hot to cold performed a similar func- 
tion to the piston, when it moved backwards and forwards in the 
cylinder of the ether machine. In air machines, on the other 
hand, the air was compressed and cooled as far as the cooling 
water available would allow, after which it was permitted to do 
work on a piston in a cylinder, and in proportion to the amount of 
work it did the greater cold it uced. The lecturer then 
roceeded to describe a machine of his own inventions which had 
n laid before the Institution in 1874. In this machine the 
theoretical conditions of a perfect air engine were very nearly 
fulfilled. The regenerator—an invention of Dr. Stirling’s—per- 
formed the same function that adiabatic expansion and compression 
performed in Carnot’s — air engine. Indeed, Stirling’s 
regenerator might, in theory, be held to furnish as perfect a 
cle as Carnot’s. He next showed that the application of 
the regenerator was limited to the case of dry air; otherwise 
at temperatures below freezing it would get closed up by snow. 
He briefly alluded to a variation of the above machine, in which 
the cooling-water and the brine which had to be cooled were 
both injected directly into the compressed and expanding air. 
The brine in this case washed the regenerator, and prevented the 
formation of snow. The last of refrigerating machine alluded 
to was also an air machine, but in this machine the air which acted 
as a cooling medium imside the machine was discharged directly 
into the chamber to be cooled. Tracing the history of these from 
the earlier attempts of Professor Piazzi Smyth, Professor Rankine, 
and Sir William Thomson, he observed that its first introduction 
on a practical and efficient scale was due to Mr. Coleman, who 
applied it to the cooling of chambers for the preservation of meat. 
The only question of practical difficulty attending this hi 
was the production of snow—a difficulty which had not been 
entirely overcome. The machines in use were of two kinds: one, 
in which the compressed air was cooled by the injection of water; 
the other in which it was cooled by coming into contact with cold 


surfaces, like the surface of the condenser of a steam engine. He 


showed that in the latter case, when the machine had for a little 
time drawn air out of the chamber and cooled and returned it to 
the chamber, the store of moisture in the air would be exhausted 
and snow cease to be formed. He then described, in some detail 
the arrangement of one of Mr. Coleman’s machines, working by 
injection, and observed that where injection was used the ower 
required to compress the air was reduced. On the other hand 
when it was not used less snow was produced; and in docks and 
rivers the bringing of foul and tainted water into contact with the 
air which had to be passed over the meat was avoided. But where 
/ compression and cooling were adopted, it was necessary to use 
oil in the compressing cylinder. Noticing Mr. Lightfoot’s invention 
where moisture was deposited by a partial expansion, he showed 
the important part which the imterchanger played in all these 
machines. By that means, instead of the compressed and cooled 
air entering the expanding chamber, possibly at 90 deg., being 
cooled from that to — deg., and sent out of the chamber 
again at 30 deg., cooling might be made to commence almost 
from the ~— at ‘which the air escaped from the 
chamber, the cold air coming from the chamber cooling the air 
previous to expansion, The effect of this was to reduce the 
amount of compression or expansion necessary, or, to put it in 
other words, to reduce the size of the machine, and consequently 
the power required to work it. The interchanger further played 
the important part of nts a portion of the moisture cop. 
tained in the compressed air and bringing the snow formed within 
manageable limits. 

The lecturer then noticed some of the applications of these 
machines, and first, ice making. Detailing the result of his experi. 
ments, he showed that the essential condition of making hard and 
clean ice was that the surfaces of ice while freezing should not get 
nearer than within a few inches of each other, as, when the reverse 
happened, amorphous crystallisation ceased, and by mutual 
attraction the crystals of ice shot like long spikes through the water 
to meet each other, and these spikes interlacing were the cause of 
soeney wal rotten ice. He next illustrated the process of cooling 
parafiin, which was, as far as he knew, the first application of a 
refrigerating machine to manufactures. Paraflin being a bad con- 
ductor of heat, had to be cooled in thin films; this difficulty he 
overcame by making a drum revolve, which was kept cold by the 
machine, with its under surface dipping slightly into the solution 
of oil and paraffin intended to be cooled. A thin coating adhering 
to the drum, | the time it had made nearly a revolution, became 
sufficiently cool, and was then removed continuously by a scraper 
and ready to be taken to the press, so that the oil might be 
extracted, and the solid paraffin obtained from which the finest 
candles were made. Glancing at its important application to 
breweries, the last subject the lecturer elucidated was the process 
of preserving meat by freezing it. The late Mr. Mort, of Sydney, 
gave much attention to this subject many years ago, but nothing 
practical came of it, at least so far as the importation on board ship 
went, until Mr. Coleman applied the direct method of cooling air, 
On long voyages from Australia meat was frozen quite hard; in 
fact, much of it was at a temperature many degrees below zero, 
Meat brought from America, however, did not require to be 
actually frozen. He showed that it was in every way preferable to 
use a small quantity of air, cooled to a very low temperature, than 
a very large quantity cooled to a less temperature, as it led to the 
reduction of the space occupied on board ship, the size and friction 
of the machinery were diminished, and the very cold air, by its 
greater density, assisted to maintain the requisite circulation 
amongst the closely-packed cargo of meat with which the ship's 
hold was filled. 

In conclusion, the lecturer gave some statistics of the extent to 
which this meat trade had grown during the last five years. By 
the use of Mr. Coleman’s machine alone—he had not been able to 
find out how much had been imported by other machines—563,568 

uarters of beef and 113,633 carcases of mutton, had been imported 

rom America. By various machines during the last four years 
there had been imported from Australia 3159 carcases of beef and 
138,664 carcases of mutton; while from New Zealand in the last 
two years, 728 quarters of beef and 129,732 carcases of mutton, had 
been imported. In the months of January and February this year 
there came from Australia and New Zealand 69,663 carcases of 
mutton. These figures might be taken to + a gross value 
of nearly three millions and a-half sterling, besides which a con- 
siderable quantity of meat had been imported from the River Plate, 
He pointed out that each machine had its own proper use in this 
country. For such pu as making ice the ammonia machine 
would perhaps be most largely used; while abroad, where supplies 
of chemical substances were apt to fail, and were at all times very 
expensive, machines producing cold by the expansion of air would 
be found preferable. On the other hand, where water-power could 
be had, the air machine and apparatus after the type of the ether 
machines, were the only ones applicable. On board ship the air 
machine was the only suitable one. 


THE EXPANSION OF Liquips.—At the meeting of the Chemical 
Society on February 7th, Dr. W. H. Perkin, F.R.S., President, in 
the chair, the secretary read a paper, ‘‘On the Expansion of 
Liquids, by D. Mendelejeff,” translated from the Russian by B. 
Brauner. Though every liquid has its own peculiar coefficient of 
expansion, a general expression for the expansion of all liquids has 
long been a desideratum. The generalisation now given by the 
author is founded on the additi experi tal material collected 
by chemists chiefly for the purpose of studying the specific volumes 
of liquids at their boiling temperatures. In the present paper only 
the physical side of the question is discussed. Most of the data are 
derived from Thorpe’s paper—Chem. Soc. Jour., Trans. 1880, 141. 
The uniformity in the expansion of liquids, shown by the examples 
given in numerous tables, may be represented by the formula— 


v=(1 +t t)", which is the same as that giving—according to Gay 


Lussac’s law—the expansion of mg For gases n= +1, for 
liquids n= -1. The expression for liquids becomes therefore— 
V=(1-Kt)~ cK andas the specific gravities are inversely 

portional, if D = density at t, and Dothe density at 0 deg., ther 
Da Do(1—Kt). The author then gives several examples of the 
close agreement obtained with the above formula and the experi- 
mental results of Thorpe. Thus with phosphorus tribromide, acoord- 


ing to Thorpe: 
t= 40° 60° 80° 100° 120° 140° 
V= 1°0348 1°0530 1°0720 1°0916 1°1840 


V calculated 1°0348 1°0531 
K= 0°000841 

The author discusses the varying values of K in the exceptional 
case of water at different temperatures. The results of the paper 
may be summed up as follows:—In the expansion of liquids a 
peculiar regularity and a qualitative uniformity is observed, and 
the equation given above may be taken as an approximation to 
reality, K being a constant coefficient characterising each liquid, a8 
the specific gravity, the boiling point, &c. The author proposes to 
call K the determinator of expansion, and suggests that a determ!- 
nation of its value under different conditions is extremely impor- 
tant for the mechanics of liquids. ‘The expression given above, 
although many liquids deviate slightly from it, is by itself suffi- 
cient in the majority of physico-chemical investigations, just 28 
Gay Lussac’s law is sufficient for most physico-chemical work with 
gases. Dr. Morley said if the expression held with two liquids it 
ought to hold with mixtures. He examined some time back the 
expansion of hydrocarbon from SS and found that K first 
increased then decreased. Such a phenomena could not be ex- 
plained if the law was rigorously true. Dr. Armstrong read an 
extract from a letter of Dr. Thorpe, who had seen the paper in 
which he expressed his satisfaction that the physical data which he 
had been at some trouble to obtain should fave formed the basis 
of such an important paper. 


6 
oF 
\ OID 
f 
\ 
\ Zz 
\ | / 
\ — 1 / 
im / 
= 
zs 
os 
\ == 
\ / 
\ 
\ 
\ / | 
ij 
SF, 
t 
| 


ApRIL 4, 1884, 


THE ENGINEER. 


259 


RAILWAY MATTERS. 


In the Freneh Chamber, on Monday, the vote of 3,500,000f. for 
the Senegal Railway was nae by 307 to 83 votes, on the under- 
standing that this should be the last expenditure on the scheme. 

THE plan of a bridge over the St. Lawrence river, to be con- 

ciel by the Ottawa, Waddington, and New York Railroad and 
Bridge Company, has been adopted by the Canadian Privy Council. 

THE South Staffordshire Railway and Canal Freighters’ Protec- 
tion Association are busy formulating the concession scheme which 
the railway companies serving the district have invited the members 
to lay before them. 

Raprp progress is being made with the Aliwal North Railway, 
South Africa. Seven miles of formation have been completed on 
this section since the beginning of January, and the Stormberg 
Bridge, 400ft. long, three spans, is expected to be finished in about 
nine months. ‘This line opens up a short and direct route between 
the coast and the Free State and Basutoland.: 


since 1869 the mileage of Ohio railways has increased 107 per 
cent., the number of locomotives 145 per cent., and the number of 
cars 456 per cent. The number of cars to each locomotive in 1869 
was 15; now the number is 34. Improvements in permanent way 
by the laying of steel rails, substantial ballast, and superior motive 
power, have increased the carrying capacity of Ohio railways 126 
per cent. during the last fifteen years. 

A Butt has been submitted to the German Federal Council 
yendering it compulsory for private railway companies to carry out 
works considered necessary for the national defence, such as in- 
creasing the number of lines of rails, constructing sidings, 
establishing watering stations for the locomotives, and additional 
junctions between different lines. The decision in regard to the 
works required will rest with the Emperor. 

Tne final spike in the Mexican Central Railroad was driven on 
8th ult. six miles from Fresnillo, in the presence of a distinguished 
assemblage. There is now an unbroken railroad from Mexico City 
to the Rio Grande. Much enthusiasm was displayed, and general 
manager Robinson was warmly congratulated. The two locomo- 
tives, one from Mexico City and the other from the United States, 
decorated with Mexican and American colours, approached until 
the cow-catchers met. The main line, which is the first completed 
line from the United States to the city of Mexico, is 1225 miles 
long, from Paso del Norte to Mexico, Arrangements are also com- 
pleted for the running of through trains. 

Apisinc out of the main question of railway rates—writes our 
Birmmgham correspondent—is the question of “‘smalls.” The 
Walsail Chamber of Commerce are taking up the matter vigorously. 
Until 1877 the railway companies, in giving prices for traffic, 
charged all parcels not exceeding 1 cwt. as smalls. Since then 
they have raised the limit to 5001b., and introduced a regulation 
whereby, if two parcels of different classes of goods are sent to one 
consignee—say parcels of more than 3 cwt. each—each is charged 
asa small, although the two together make much more than 500 lb. 
These provisions are styled ‘‘ absurd,” and are said to constitute 
“4 monstrous grievance ” to the South Staffordshire manufacturers. 

ARRANGEMENTS are being made to manufacture in Detroit, car 
wheels under the patent of Theodore Thurber, of Auburn, N.Y. 
This wheel is thus described :—‘‘ It consists of a steel tire with 
inner flange, a central hub, with a similar flange, and two curved 
steel plates, forming the centre of the wheel. These plates are so 
arranged that they are fastened to the hub, coming together at the 
outer edges by being dished in opposite directions. The plates are 
then driven into the steel tire by hydraulic pressure, and are 
fastened to the inside of the flange of the tire. One of the advan- 
tages claimed for the wheel is that the tire can readily be replaced, 
nothing being required except taking out the bolts, driving the old 
off and a new one on. Other plate wheels have to be taken apart 
for this operation. Another is that the curved steel plates form- 
ing a spring give ample and ready compensation for contraction or 
expansion of the tire.” A set of these wheels is to be tried under 
a passenger car on the Michigan and Central road. 

A CORRESPONDENT of the Cincinnati News Journal gives the 
following description of a railway experience during the recent 
flood :—‘‘ At Newton the train entered the water. Preparations 
had been made by banking the fire of the engine and laying in a 
good stock of steam. Deeper and deeper grew the water. A man 
stood on the platform beneath the headlight, and with a boat hook 
turned aside drift-wood which otherwise would have got under the 
wheels. The anxious passengers saw with dismay that the train 
was going slower ped slower. The engine was like a might; 
swimmer straining against weakness occasioned by buffeting vith 
the waves. The piston-rods grew less vigorous at each stroke, and 
the exhaust made a noise almost human. Just this side of Batavia 
Junction the train stopped. After being 3ft. deep in water it was 
now only 2ft. The engine took a rest, and another fire was made. 
One hundred and forty pounds of steam were got up. Then the 
train started again. ‘The water came over the second step of the 
coaches and covered the trucks. Three-quarters of a mile took 
eight minutes and a-half to make the distance. When the engine 
struck dry land it had forty pounds of steam left, and the fire was 
out. 


A WRITER in the Economiste Francais describing the present 
condition of communications by water and railway in France, 
states that there are now 4575 miles of navigable rivers, and 2900 
miles of canals, In the year 1852 there were only 4190 miles of 
river navigable, and 2440 miles of canal, the increase in the length 
of river being 385 miles, and in that of canals 460 miles. But, as 
the writer in the Economiste Francais points out, this increase has 
been effected at an enormous expense, the total amount spent from 
1852 up to the year 1878 being close upon £14,000,000, while since 
then, under the scheme of M. de Freycinet for the development 
of communication by land or water, a further sum of £11,000,000 
has already been spent. Thus in round figures the cost since 1852 
has been £25,000,000 sterling, and yet the quantity of goods carried 
by water has only increased 4,000,000 tons. While the increase in 
the goods traffic upon the railways has been 4 per cent., upon the 
rivers and canals it has not exceeded 1 per cent., and this the 
writer in the Economiste Francais attributes, not to the unfair 
competition of the railways, but to the fact that canals cost as 
much to make as railways, and that the time occupied in transit is 
80 much longer by water than it is by rail. 


Ir was announced that the first section of the Bengal and North- 
Western Railway, from Gogga Ferry to Baraitche, a distance of 
seventy miles, will be opened for traffic on the 2nd inst., while the 
remainder of the line will probably be ready for use by November. 
It has also been stated that the Nawab of Joonaghur proposes to 
construct, at his own expense, a line of railway from Jairpore to 
the seaport of Virawul. This will afford a new outlet for the 
citron trade between Cutch and Bombay. “The interest felt all 
over India in the composition of Lord Kimberley’s India Railway 
Committee, and the precise nature of the work which it will be 
called upon to perform, increases as the date suumseanse for its 
first meeting,” the Colonies and India says. ‘‘ Already a consider- 
able amount of preliminary work has been accomplished in the way 
of systematising the character of the investigation which will con- 
stitute the task of the Committee. On high authority we are 
enabled to = the following statement of the heads of evidence 
which will be given before the Committee. First, the length of 
lines necessary to provide against loss of life by famine. Second, 
other advantages to be expected from these lines. Third, districts 
where they should be placed. Fourth, the comparative cost of 
standard and metre gauge constructions and maintenance. Fifth, 
the advantages to revenue from railways, and the effect on the 
prosperity of districts. Sixth, the quantities of P reme= ve to be 
moved. Seventh, the possibilities of development of traffic in new 
districts, judged by the experience already obtained. Eighth, the 
various plans proposed by the Government of India, including 
financial arrangements,” 


NOTES AND MEMORANDA. 


THE following simple and easy test for glue is given in the 
Tischler Zeituny:—A weighed piece of glue—say one-third of an 
ounce—is suspended in water for twenty four hours, the tempera- 
ture of which is not above 50 deg. Fah. The colouring material 
sinks, and the glue swells from the absorption of water. The glue 
is then taken out and weighed ; the greater the increase in weight 
the better the glue. If it then be dried perfectly and weighed 
again, the weight of the colouring matter can be calculated from 
the difference between this and the original weight. 

For the week ending March 8th, 1884, in 31 cities of the United 
States, having an aggregate population of 7,144,200, there died 2890 
persons, which is equivalent to an annual death-rate of 21°0 per 
1000, an increase of 1°0 over the rate of the previous week. For 
the North Atlantic cities the rate was 22°1; for the Eastern cities, 
21°6; for the Lake cities, 16°2; for the River cities, 19°7; and in the 
Southern cities, for the whites 22°9, and for the coloured 36°6 per 
1000. The American Sanitary Engineer says that of.the deaths 
35°6 per cent. were under five years of age, the proportion of this 
class being highest in the Lake cities, viz., 44°1. 

PROFESSOR G. ForBES has made-some observations on a magnet- 
ised chronometer watch. The watch went slow several minutes a 
day. He found the rate to vary with the position of the watch 
with respect to the cardinal points and also in a vertical plane. 
He traced the variation of rate to magnetisation of the balance 
spring, the bar, and the screws. The fact that it varied with 
position suggested that a magnetised ship’s chronometer might be 
made which would integrate the course and give a mean course. 
Messrs. E. Dent and Co. had since fitted a gold spring and a 
platinum iridium balance to the chronometer, and rendered it non- 
magnetisable. 


PROFESSOR FosTER recently read a paper before the Physical 
Society by himself and Mr. Pryson on the difference of potential 
required to give sparks in air. Let. V=this difference of potential, 
i= length of spark in centimetres, their experiments gave approxi- 
mately V= 102 1+7°07 Tables and curves of the sparking dis- 
tances, potentials, and electric forces in the experiments were 
given. The results were got with brass balls 1°35 centimetres in 
diameter, a frictional machine, and a Foster absolute electrometer. 
When / = '142, the electric force giving a spark was 154°76; /= 
‘284, the electric force was 133°35, or less than at a shorter distance; 
1 = 497, the electric force was 131°66; / = ‘9, the electric force was 
138°57 ; that is, it began to rise again. 

Ata recent meeting of the Philadelphia Engineers’ Club, Presi- 
dent Ludlow described tests of the crushing strength of ice, which 
were made by him in order to learn approximately the strength 
required for an ice harbour of iron screw-piles, in mid-channel, at 
the head of Delaware Bay. Wighteen pieces were tried with 
Government testing machines at Frankford, Philadelphia, and at 
Fort Tompkins, Staten Island. ‘lhe specinrehs were carefully 
prepared 6in. and 12in. cubes, and roughly cut slabs about 3in. 
thick, of different qualities and from different localities. For pure 
Kennebec ice, the lowest strength obtained was 327 lb., and the 
highest 1000 1b. per square inch. For inferior qualities, the 
strengths varied from 235 lb. to 917 lb. The higher results were 
obtained, generally, when the air temperature in the testing room 
was from 29 deg. to 36 deg. Fah., as against from 55 deg. to 68 deg. 
Fah. for the lower results. The pieces generally compressed from 
jin. to lin. before crushing. 

AT a recent meeting of the Cambridge Philosophical Society a 
paper was read, entitled, ‘‘ A Comparison of Maxwell’s Equations 
of the Electro-magnetic Field with those of Helmholtz and 
Lorentz,” by Mr. R. T. Glazebrook. The author pointed out that 
the main difference between the two theories turned on the fact 
that while Maxwell considers the electric displacement throughout 
the field, Helmholtz deals with the electric moment of each element 
of volume, supposing that by the action of the inducing force 
opposite electricities are driven to opposite ends of each element. 
Maxwell’s displacement corresponds to the induction in the mag- 
netic field, Helmholtz’s polarisation to the induced magnetisation. 
The existence of a normal wave was discussed, and it was shown 


that Maxwell's equations without the solenoidal condition qf 4 


dz 

og + a = 0, lead to the same result as those of Helmholtz, at 
y 2 

any rate in the case in which a plane wave is traversing the 

medium. It was further pointed out that in the case in which the 

induction is due to the presence of electricity at rest outside the 

portion of the field considered, the above solenoidal condition 
must hold. 


AT a recent meeting of the Physical Society Professor Silvanus 
P. Thompson read a paper on ‘‘ A New Method of Making Resist- 
ance Coils.” This consisted in cutting off a piece of the wire of 
which the coil is to be made long enough to give a resistance some 


2 per cent. higher. From the formula, shunt= Br » where Ris 


the rough resistance, and r the final resistance, the value of a wire 
wherewith to shunt the first piece in order to give the resistance 
required is found. A length of wire giving this resistance—or, 
rather, about 2 per cent. more—is then cut off and soldered as a 
shunt to the first piece. Practice shows that this method is very 
quick and accurate. It is useful for shunts under 10 ohms. Pro- 
fessor Thompson also described a new form of “‘ meter bridge” 
devised by him. The wire is 2m. long, and there are two wires, 
one of a resistance about } ohm, the other 8°21 ohms. Contact is 
made by one or other by a sliding contact with vernier attached. 
This arrangement is found more convenient than the single wire 
meter bridge, and allows of higher resistances being measured. 
A special switch board with an arrangement of mercury cups 
avoids the necessity of transposing the coils in Foster’s method, 
this being effected by shifting the contact links in the mercury 
cups. 

LIGHTNING rods are not all very efficient in France. M. Cochery, 
the French Minister of Posts and Telegraphs, has communicated 
to the French Academy of S an elaborate report on the 
strokes of lightning which were observed in France during the 
first half of last year. The report is due to a resolution of the 
international conference on electrical units held in Paris in 1882. 
In January there was one stroke injuring a man who carried an 
open umbrella with metal ribs. In February there were no strokes 
atall. In March there were four strokes damaging unprotected 
buildings and a high oak tree. In April there were also four 
strokes, injuring several persons, some poplar trees, a weathercock, 
a bell tower, and an isolated building. In May there were twenty- 
eight strokes, killing two men, seven cattle, three horses, and 
injuring several persons and two horses as well as numerous trees 
and houses. The trees were oaks, chestnuts, poplars, and several 
of the strokes attacked the ys of houses. It is notable 
that a gilt wooden figure of Chiist in front of the Church of 
Bonsecours—Seine-Inférieure—was struck, although the church 
had a lightning rod on it. During the Month of June the total 
number of strokes largely increased, there being no less than 113, 
or from three to four a day. The daily number varied during the 
month, but was, if anything, larger at the end than at the begin- 
ning of the month. Seven men were killed ; about forty persons, 
men, women, and children, were injured. About seventy animals 
were killed, including fifty sheep and a dog. Many trees, oaks, 
ry elms, firs, were struck. A common object struck is the 

of some church, the chimney of some house, or the weather- 
cock of a barn. Some of the strokes observed were received by 
the lightning rods of buildings, and did no damage except perhaps 
fusing the point of the rod. On the other hand, several serious 
accidents to buildings, and in one case death to a horse, occurred 
within a comparatively short distance of a lightning rod—from 
50 to 80 metres. Isolated trees and animals under them appeared 
to have suffered most, 


MISCELLANEA. 


MESSRS, BARNETT AND FosTeR have been awarded first-class 
certificates and three prize medals at the Calcutta Exhibition. 

Tue thirty-first anniversary festival of the Society of Foremen 
Engineers and Draughtsmen is appointed to take place, at the 
Cannon-street Hotel, to-morrow, at 6 p.m., Mr. Charles Mark 
Palmer, M.P., in the chair. 

Coat workings belonging to the Assam Railway and Trading 
parse goon in Assam were opened in February by Mr. Elliott, the 
chief commissioner of that province, who visited the company’s 
Ledo colliery and Thikak mine. 

THE ironclad corvette Chen Yuen, built at Swinemiinde, this 
being the second built in Germany for the Chinese navy, left for 
Kckernfoerde early on the 29th ult. on her trial trip, with Li Fong 
Pas, the Chinese Minister, on board. 


M. Swiriporr, a civil engineer attached to the late Amu Darya 
Surveying Expedition, which pronounced in favour of the possi- 
bility of diverting the river into the Caspian Sea, delivered a public 
lecture in St. Petersburg on the 29th ult. on the subject. A detailed 
report of this is now being drawn up. 

At the meeting of the Board of Directors of the Suez Canal 
Company, on Monday, it was unanimously decided, on the motion 
of M. de Lesseps, that from that day until further orders the 
special pilotage dues hitherto levied upon ships passing through 
the canal be abolished for ships of all nationalities. 

THE vessels launched from the Clyde shipbuilding yards in the 
past month show a tonnage of above 28,000 as against 30,000 in 
March, 1883. The quarter’s output is about 64,000 tons, compared 
with 81,000 in the past three months of last year. It is estimated 
that there are 100,000 tons less new shipping in course of construc- 
tion on the Clyde than twelve months ago. 


On Saturday, the 29th ult., the Dynamo, a steel screw steamer 
built by Messrs. Earle’s Shipbuilding and Engineering Company, 
Hull, was taken on her trial trip. The dimensions of the vessel 
are as follow :—Length, 175ft.; breadth, 25ft.; depth of hold 14ft. 
The vessel is fitted by the builders with triple compound engines of 
90 N.H.P., and attained a speed of over eleven knots. 

THE preliminary work in connection with the International 
Electrical Exhibition, to be held at Philadelphia under the 
auspices of the Franklin Institute, is progressing very favourably. 
The contract has been awarded for the erection of a building on 
a site granted by the Pennsylvania Company to Messrs. Wilson 
Brothers and Co., of Philadelphia, and will include a main build- 
ing 283ft. long and 160ft. wide, with a 60ft. tower at each corner 
and a large triangular building joined to the main hall. The 
buildings are to be completed by the 15th of June, exhibits being 
received from the 11th to the 30th of August, so that the opening 
ceremonies can be held on the 2nd of September, the exhibition to 
remain open until the 11th of October. 


In his official report of the water supplied by the Metropolitan 
Water Companies during February Col. Sir F. Bolton remarks that 
all the companies are now, more or less, voluntarily giving constant 
supply in some portion of their districts, and points out to con- 
sumers that, ‘‘in houses supplied on the constant system, all 
danger of drinking stale or contaminated water from cisterns may 
readily be avoided if the following recommendation is carried into 
practice, viz., to attach a small draw-off tap to the communication 
pipe which supplies the cistern from the main in the street, from 
which water may be drawn at any moment, day or night, direct 
from the works, thereby taking full advantage of any efforts made 
by the companies to purify the water to the utmost extent.” 

A SERIES of experiments in street electric lighting is in course of 
being carried out by the Wimbledon Local Board. The precise 
object of the experiments is to determine the best method of illu- 
minating streets, and of distributing light by electricity, cost, of 
course, forming an important factor in the consideration. To this 
end the experiments, extending over some weeks, will be made ; 
the intention being to test every mat riate system. An engine 
and dynamo machine have been placed in position, and between 
one and a-half and two miles of streets are already lighted, over- 
head wires and glow lamps being used. Various lamps, shades, and 
reflectors are to be tried, and experiments are not under the control 
of anyone connected with any electric light system or company, 
but are being carried out in a perfectly independent manner. These 
results are likely to prove of considerable value. 


AN interesting illustration of the uncertainties of well-boring 
operations, has just occurred at Burton-on-Trent. One of the 
largest breweries there, had occasion to increase its water supply. 
Recourse was had to boring, and the work was carried out by a 
local well-sinker. The spot chosen proved an unfortunate one, and 
after a depth of 176ft. had been reached, Messrs. Le Grand and 
Sutcliff, artesian well engineers, of London, were consulted as to 
further search for water. This firm having had considerable 
experience in well making operations at Burton, advised the 
abandonment of the boring, and suggested a fresh site which they 
selected. This suggestion was adopted, and at a depth of only 
114ft. a supply of between 5000 and 6000 gallons per hour has 
been cbtnlant from asingle 5in. tube well. It should be mentioned 
that the level of the two sites was practically identical, and the 
distance between them about 200 yards. 


On Saturday, the 29th ult., Messrs. Edward Finch and Co., 
Limited, of Chepstow, ran a trial trip with the iron screw steamer 
Arrow. Her principal dimensions are—260ft. length, 36ft. 3in. 
beam, and 20ft. 9in. depth of hold amidships. The engines, made 
by Messrs. Westray, Copeland, and Co., of Barrow-in-Furness, of 
160 nominal horse-power, have been fitted on board by the 
builders, also a double-ended six-furnace boiler by the builders 
for a working pressure of 90 lb. per square inch. On 
Monday, the 31st ult., Messrs. Edward -Finch and Co., 
launched from their shipbuilding yard, Chepstow, a finely- 
modelled iron screw steamer, the Partridge. Her principal 
dimensions are—length, 158ft.; breadth, extreme, 23ft. 2in.; depth 
of hold, 12ft. 2in. She has long raised quarter deck over after 
hold, engines and boilers, short bridge house inclosing accommoda- 
tion for captain and officers, and topgallant forecastle for crew. 
The engines are compound surface-condensing of 60 nominal 
horse-power, constructed by the builders, also a large double 
furnace boiler for a working pressure of 80 Ib. : 


A Boarp of Trade report has appeared on the -explosion of a 
pitch cooler, which occurred at the Sussex Chemical Works, East 
Greenwich, on the 16th February. This cooler was merely a tank 
of rectangular form, 34ft. 8in. in length by about 8ft. in width, 
and 4ft. 8in. in extreme height, composed of wrought iron plates 
about gin. thick, lap-jointed and single-rivetted, with Sin. rivets 
spaced about 2in. apart. The top and-the sides were stiffened by 
angle irons and gusset plates spaced about 4ft. 8in. apart. In the 
top of the cooler, which was slightly curved, there were two 19in. 
manholes with loose lids, and also two 4in. filling pipes ; the latter, 
provided with suitable cocks, were in connection with a tar still, 
and formed the channels through which hot pitch was transferred 
to the cooler at the termination of each distilling process. In the 
cooler, at about half its height, a coil made of 4in. wrought iron 
pipes was fitted. This coil extended from end to end of the cooler, 
and through it the tar was pumped for charging the still. After 
the — of the recent repairs to the coil, the still in connec- 
tion with this cooler was put in operation for the purpose of ex- 
tracting, by distillation, naphtha and other light oils from coal tar. 
At 8.30a.m. on the 16th ult. the distilling process was complete, 
and the stillman opened the cocks to empty the residuum—pitch 
—into the cooler, when about three minutes later the explosion 
occurred, accompanied by the burning of. pitch. The explosion 
was of a violent nature. Two men were injured, and the explo- 
sion is attributed to the ignition of the hot pitch on coming in con- 
tact with inflammable material of some kind left inside the cooler 
when the repairs were effected, or at some intervening time. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—.A. Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*.* The Publisher begs to announce that next weck THE ENGINEER 

* pill be published on THURSDAY instead of Goop Frivay. Adver- 

tisements intended for that number must be forwarded no later 
than Six o’clock on Wednesday evening. 


TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
‘inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in afl 
cases, be ree pare by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep —_ 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 

faith. No notice whatever will be taken of anonymous 
communications, 

Pp. J. P.—You ought to submit your design to some maker of traction engines, 

C. M. T. (Honiton).— We have made inquiries, but cannot hear anything of 
such a book as you name. Why not write and ask the librarian in Oxford ? 

Suears.—The pressure required will depend on the conditions of shearing. 
Ja the whole 12in. to be sheared simultaneously or successively from side to 
side as in @ shearing machine? Is the shearing stress as in shearing by a 
machine required, or as in a structure ? 


FORGE MASKS. 
(To the Editor of The Engineer.) 

§1r,—I would be much obliged if any reader could furnish me with the 
name of any firm that sells masks for protecting the face from heat while 
cutting or setting under a steam hammer. J. R. 
Kilmarnock, April lst. 


THE POWER EXPENDED ON ROLLING. 
(To the Editor of the Engineer.) 

Sir,—May I, as a regular subscriber, usk any reader for a reply in a 
future issue to the following query? What is the most convenient 
correct method of calculating from the indicated horse-power absorbed 
the total squeeze exerted between rollers? ¢.g., in my case, surface 
speed of , 18ft. per minute; indicated horse-power, 100. In this 
instance, by # laborious method I calculate the pressure sys ae 


100 tons. 
New South Wales, February 13th. 


SUBSCRIPTIONS. 

Tne Enorneer can be had, by order, from any newsagent in town or cow 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. ..  .. 
Yearly (including two double numbers) .. .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENcrneer is registered for transmission abroad, 

Cloth cases for binding Toe Excineer Volume, price 2s. 6d. each, 

A complete set of Tak ENGINEER can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free, 
Subscriptions sent Post-office order must be accompanied by letter of 
advice to the P: . Thick Paper Copies may be had, if vreferred, at 


rates, 
by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, ago Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
es ica, prus, £1 16s, China, Ja 
ittance by Bill in lon. — juenos Ayres and Algeria, 
Chill £1 16a, ‘Borneo,'Ceylon Save, and Singupore, od.’ Manila’ 
, eo, Ceylon, Java, an re, £2 0s. 
Mauritius, Sandwich isles, £2 5s. 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
tor every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 

_in payment, Alternate advertisements will be inserted with ail 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and he Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of THE ENGINEER, 1638, Strand, 


MEETINGS NEXT WEEK. ‘ 
Tae Institution or April 8th, at 8 p.m.: 
Ordinary meeting. Paper to be discussed, “‘ Experiments on the Com- 
red ~- Destructive Distillation of Coal,” by Mr. William Foster, 


Tur Society or Exoineers.—Monday, April 7th, at 7.30 p.m.: A r 
will be read ‘‘ On an International System of Marine Coures Signalling,” 
by Captain Wm. B, Barker, U.S.A., the leading features of which are as 
follows :—Description of the ordinary system of signalling by sound, and 
its disadvantages in afog. Description of Mr. J. men An Gray’s pro- 
ey system and those of others; their defects, Description and prac- 

cal illustration of the author's invention for automatic signalling in a 
fog. His A B C course signal system explained and illustrated. 
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PROFESSOR HUGHES'S THEORY OF MAGNETISM, 

Ir is not too much to say that Professor Hughes’s theory 
of magnetism is the most important contribution that has 
n made to physical science for very many years. The 
theory has already been very fully stated on more than 
one occasion by Professor Hughes; and we have put his 
and his arguments before our readers, His more 
recent researches confirm his views and lend new force to 
his deductions; and the importance of the subject is such 
that we make no apology for running the risk of repeating 

here much that has been said before; or for endeavourin 

to put the theory before our readers in so simple an 
raightforward a way that it may be mastered by any one 
with very little trouble. There is the less difficulty in 
doing this that the thing is extremely simple. It is-more 
‘in probable that nature always.avoids complex modes of 
nm; and if we could have the workings of natural laws 


and their respective modes of operation revealed to us, we 
have no doubt that the first feeling of the observer would 
be surprise that matters so simple should have been in- 
vested with so much mystery. Professor Hughes has gone 
far to prove that this is —Z true of magnetism. Before 
proceeding to enunciate Professor Hughes’s theory it will be 
well to state that which it has completely superseded. 
It had long been assumed that two subtle magnetic 
fluids existed; and that these could be accumulated 
in a bar of soft iron or steel; one fluid always going to the 
north the other to the south pole of the magnet. Under 
ordinary conditions they were mixed, so to speak, and the 
bar was non-magnetic ; but by.rubbing a magnet on a bar of 
iron, or by sending a current of electricity round the bar, the 
fluids might be separated. Their desire to reunite caused 
the north pole of one magnet to attract the south pole of 
another, and so on. This theory is flatly opposed, it will 
be seen, to the idea that nature always works by the 
simplest possible means. It presented many other diffi- 
culties on which we need not stop to dwell, such as the 
apparent inadequacy of the means—rubbing—to the end, 
namely, separating two fluids, Ampére took the matter 
up, and after much research constructed the theory, which 
has’ been almost generally accepted, and which may be 
thus enunciated. Ampére discarded the two fluids, and 
assumed that each molecule of iron or steel was traversed by 
a closed electric current. When the iron was not magnetised 
these currents, under the influence of mutual attractions, 
so arranged themselves as to balance each other, and no 
external evidence of their existence was afforded. When 
magnetised, however, the currents in the bars were supposed 
to given a parallel direction, when they no longer 
balanced each other. When complete parallelism had been 
produced, the bar was said to be saturated. The resultant 
of all the actions was supposed to be equivalent to that of a 
current traversing the outside of the magnet. In this 
way it will be seen that Ampére practically identifies 
magnetic and electrical foree. That there is an analogy 
between the two is certain; but it has never been accepted 
as proved that magnetism and er were one and the 
same, and according to Professor Hughes they are quite 
distinct. It will not have escaped our readers that Ampére 
has made no attempt to say what electricity is; all that he 
has endeavoured to do is to show that under certain con- 
ditions electrical currents can produce magnetic effects, and 
how these effects may be produced. But he took us, after 
all, no nearer the complete solution of the whole problem 
than we were before. 

A certain resemblance exists between the views of Pro- 
‘fessor Hughes and those of Ampére. The former supposes 
the existence of closed currents—that is to say, of a current 


mtry | which, taking its rise in a certain place, returns to it 


again, as, for example, when a current of electricity 
arising in a dynamo goes back to it along the circuit 
wires or leads. The fundamental difference between 
Professor Hughes and all who have gone before him is that 
he supposes the moleculesinan ironorsteel bar tobe endowed 
with magnetism from the beginning. Every atom of a me- 
tallic bar is a true magnet at all times. It is as impossible 
to deprive it of etism as it is to deprive it of weight. 
All the molecules of an iron bar are free to rotate on their 
axes. If left to themselves they will so adjust their north 
and south poles to each other that a perfect balancing of 
interactions takes place, and there is no external force Teft. 
It is as though in an equation the positive and negative 

uantities were equal, and resulted in 0. Let, however, 
the molecules be turned on themselves, and the so-called 
closed circuit of magnetic influence in the bar no longer 
exists. North and south poles no longer balance each other, 
and we have external manifestations of etism. There 
is no magnetic fluid as there is no gravity fluid. Magnet- 
ism is an inherent property of iron. Why it is or what it 
is Professor Hughes no more attempts to say than he does 
to explain what gravity is. The statement as it stands is 
sufficiently startling and absolutely origi So far as we 
are aware, no one before him has even hinted that magnet- 
ism was inherent in iron and entirely unalterable in 
amount. It will now be understood that if Professor Hughes 
is right, then it is only necessary to alter the molecular 
arrangement of a bar of iron in order to render its magnet- 
ism evident, and this is what Professor Hughes has actu- 
ally done. By twisting an iron wire first in one direction 
and then in another, he gets at will north and south poles 
at either end of the little rod; while the bar being 
restored to its original condition, all evidence of magnetism 
disappears. So far we have spoken only of iron and steel, 
because it is somewhat difficult perhaps to realise the 
fact that all matter is magnetic; but itiseven so. We may 
now permit Professor Hughes to state his theory in his own 
words, spoken before the Royal Institution, on Friday 
evening, February 29th, 1884:—“From numerous re- 
searches,” said Professor Hughes, “I have gradually 
formed a theory of magnetism entirely based upon experi- 
mental results, and these have led me to the following eon- 
clusions :—(1) That each molecule of a piece of iron, as 
well as the atoms of all matter, solid, liquid, gaseous, and 
the ether itself, is a separate and independent magnet, 
having its two poles and distribution of magnetic polarity 
exactly the same as its total evident magnetism when 
noticed upon a steel bar-magnet. (2) That each mole- 
cule, or its polarity, can be rotated in either direction 
upon its axis by torsion, stress, or by physical forces 
such as etism and electricity. (3) That the 
inherent polarity or magnetism of each molecule is a 
constant quantity like gravity; that it can neither be 
augmen nor destroyed. (4) That when we have 
external neutrality, or no apparent magnetism, the mole- 
cules or their polarities arrange themselves so as to satisfy 
their mutual attraction by the shortest path, and thus 
form a complete closed circuit of attraction. (5) That 
when magnetism becomes evident, the molecules or their 
polarities have all rotated symmetrically, producing a north 
pole if rotated in a given direction, or a south pole if 
rotated in the opposite direction. Also, that in evident 
magnetism we ‘have still a symmetrical arrangement, but 
one whose circles of attraction are not completed except 
, through an external armature joining both poles. (6) That 


we have permanent magnetism when the mo 
rigidity, as in tempered steel, retains: them in a given 
direction, and transient magnetism whenever the mole- 
cules rotate in comparative freedom, as in soft iron.” 
Concerning electro-magnets, he said “(1) that a bar of 
iron under the influence of a current or other magnetising 
force is more strongly polarised on the outside than in the 
interior ; that its degree of penetration follows the well- 
defined law of inverse squares, up to the saturation point 
of each successive layer. (2) The instant that the current 
ceases, a reaction takes place, the stronger outside reacting 
upon the weaker inside, completely reversing it, until its 
reversed polarity exactly balances the external layers.” 
It must suffice here to notice a simple experiment used by 
Professor Hughes to illustrate his views. Ifa test tube 
filled with iron filings be brought into a magnetic field, the 
contents of the tube will become a magnet, having a north 
and south pole, and will so remain until the tube is shaken; 
then all the filings rearrange themselves, and the mag- 
netism disappears. If, however, the in be secured from 
motion, as by mixing them with some fluid which after- 
wards hardens and prevents their rotation among them- 
selves, then the test tube and its contents will continue to 
play the es of a magnet until the fluid is melted and the 
motion of the particles is permitted. A soft iron bar will 
not remain etic, because its particles or molecules 
move aera tae of steel being more rigid, retains its 
magnetism, and some steels which are intensely rigid 
cannot be magnetised at all—at least, no ordinary force 
will suffice for this —- Heating a bar red hot sets all 
the molecules free, and magnetism disappears—that is to 
say, the external evidence of its interior existence vanishes; 
but only because the magnetic forces neutralise each other. 

One of the most remarkable facts to be learned from 
Professor Hughes’ experiments is that the most apparently 
rigid materials are extremely mobile. In this way, a bar 
of wrought iron resembles a rope of sand. It will not fail 
to be noticed that Professor Hughes, throughout the 
enunciation of his theory— given above—repeats with insist- 
ance the words:—‘‘ The molecules or their polarities have 
all rotated.” There is, however, nothing to be found else- 
where in Professor Hughes’s utterances to lead us to believe 
that heentertains theidea that polaritiesalonecan be rotated. 
It will be seen, however, that the statement is, in one 
sense, a very important qualification of his theory. Let us 
suppose that every molecule has an invariable north and 
south pole, which is inherent in it and unalterable, and it 
follows that all the results that Professor Hughes has pro- 
duced can be made to appear by ‘simply altering the 
relative position of the molecules, these rotating, and carry- 
ing their magnetic _ with them. If, however, the 
poles themselves can be changed in the molecules without 
the motion of these last, then we have an entirely new field 
opened up. As the theory stands, it is impossible to: 
magnetise or demagnetise a bar without shifting its mole- 
cules. If poles only can be rotated, then bars of steel, 
however rigid, might be magnetised and demagnetised 
without any molecular motion whatever. It is to be hoped 
that Professor Hughes will take an early opportunity of 
stating for what purpose he has used the words we 
have italicised above. 

There is, we think, some reason to believe that Pro- 
fessor Hughes’s atom can hardly be that of the chemist or 
the physicist. It is doubtful whether it may not bea com- 
paratively large mass. Sir William Thomson in the course 
of a lecture “On the Size of Atoms,” delivered about a 
year before the Royal Institution, said:—“ The four 
lines 0} ment which I have now indicated lead all to 
substantially the same estimate of the dimensions of 
the molecular structure. Jointly they establish, with what 
we cannot but regard as a very high degree of probability, 
the conclusion that, in any ordinary liquid, transparent 
solid, or seemingly opaque solid, the mean distance 
between the centres of contiguous molecules is less than 
the 1-5,000,000th, and greater than the 1-1,000,000,000th 
of a centimetre. To form some conception of the degree 
of coarse-grainedness indicated by this conclusion, imagine 
a globe of water or glass, as large as a football, to be 
magnified up to the size of the earth, each constituent 
molecule being magnified in the same proportion. The 
magnified structure would be more coarse-grained than a 
heap of small shot, but probably less coarse-grained than 
a heap of footballs.” There is, so far as we can see, no 
reason why each of Mr. Hughes’s molecules should not 
consist of a number of such atoms. It is at least satisfy- 
ing to think that such may be the case, for it is difficult 
to form any rational conception of one of Thomson’s atoms 
with a north and south pole. 

The more carefully such papers as those of, Professor 
Hughes, and the lecture by Thomson we have just quoted, 
are read, the more evident will: become our ignorance of 
nearly all that go on around us,-and the utter fatuity of 
dogmatising. The molecule of Hughes has probably nothin 
in common with that of Thomson. The whole theory o 
chemical science is built upon atoms; but Thomson told his 
audience that “chemists do not know what is to be the 
atom. For instance, whether hydrogen: gas is to consist 
of two pieces of matter in union constituting one molecule, 
and these molecules flying about, or whether single mole- 
cules, each individual, or, at all events, undivided in 
chemical action, constitute the structure.” The atom, again, 
of the crystallographer isdifferent from.all other atoms, for 
he and he alone recognises the fact that atoms are not 
necessarily spherical—the quartz atom or-molecule, for 
instance, being distinctly “one-sided” or unsymmetrical. 
Are we because of such fundamental differences of fact—or 
shall we say opinion? to reject all scientific teaching and 
hold that the blind are trying to teach the blind? 
Certainly not. Rather let us seek after the trvih, and 
acquire by observation and research all the information 
that we can, in the hope that one day light will ere | 
dawn on. the world of science and illuminate the dar 
places in which it abounds. But let us-above all things 
avoid that dogmatic’and intolerant spirit which assumes 
that when a man of any eminence in science has spoken, 
his utterance is a final enunciation of the truth. Men who 
work as Professor Hughes works are beyond praise. Let 
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us hope that his admirers and disciples will not claim for 
him that he is infallible. 
DENUDATION BY RIVERS. 

Amone the many important and complicated questions 
with which the practical hydraulic edgineer has to deal, 
there are few more important and few perhaps more compli- 
cated than thatof the discharge of water through open chan- 
nels. Naturally, therefore, it has engaged the attention of 
engineers from an early period, and the formule laid down 
on the subject by Dubuat, Eytelwein, and others date from 
centuries ago. Their experiments, however, were mostly 
conducted on channels of very small section ; and it has 
long been recognised that to extend these to natural rivers, 
or even to channels of different dimensions, is to commit a 
grave error. Numerous formule. have since been intro- 
duced in the hopes of improving on the results of these 
early experimenters. Turning, for instance, to the well- 
known pages of Molesworth’s “ Pocket-book,” we tind that 
the mere list of such formule occupies almost a page of 
small print, and that at least twenty authorities are 
there mentioned by name as having contributed to the 
subject. But as a striking commentary on their success a 
small table is given at the bottom of the same page, where 
four cases, of actual discharge, varying from 24 to over 
1,000,000 cubic feet per second, are compared with the 
calculated results for the same conditions, derived from 
nine approved rules on the subject. The differences are 
very striking; in some cases they amount to nearly 100 per 
cent., and in many cases to at least 50 per cent. Nor is 
this a solitary instance. Major Cunningham, in his recent 
work on the Roorkee hydraulic experiments, arrives at 
very much the same result. Again, in papers published 
in our issue of November Ist, 1872, p. 293, the results 
given in the classical experiments of D’Arcy and Bazin are 
compared with the calculated results derived from several 
of these same formule, the object being to test the value 
of the formula obtained from theoretical considerations by 
the late Canon Moseley. Anyone who will turn back to 
these figures will see divergences startling enough to prove 
that we must at least use considerable caution in adopting 
any formula for such purposes; and yet the conditions were 
here unusually favourable, as the experiments were carried 
on, not in the difficult and irregular channel of an actual 
river, but in an artificial conduit specially prepared for the 
purpose. In spite of these facts, which it is impossible to 
deny, nothing is more common than to see the most confident 
and offhand statements made as to the discharge of all 
sorts of rivers under all sorts of circumstances. To take 
one example, derived from the science of geology. It is 
frequently stated in geological works—as, for instance, by 
Mr. Alfred Wallace, and by Professor Geikie in his late 
admirable “Manual of Geology ”—that a certain definite 
thickness of earth is removed from the surface of the land 
every year by the rivers which fiow through it, and is by 
them emptied into the sea. The actual thickness, in 
thousandths of an inch per annum, is given with all the 
confidence of an approved scientific fact. We have never 
been able to trace this statement to its original source ; but 
we have no hesitation, as practical engineers, in pro- 
nouncing it to be altogether visionary. It is worth while 
to consider for a few moments what data would be requi- 
site before such a figure could be laid down, even to the 
very roughest degree of approximation. 

Of course, the only possible method of determining it 
lies in measuring, by some mode or other, the quantity of 
mud—or silt, to use the most general term—which all the 
rivers, say, of this country, carry into the sea during the 
course of a single year. What would any engineer do if 
he was given the commission of carrying out such an in- 
quiry ? He would have, in the first instance, to ascertain 
the mean annual discharge of every river or stream 
emptying itself into the tidal estuaries of Great Britain. 
It would be worse than useless to conduct observations 
upon these estuaries themselves, because it is perfectly 
well known that the silt suspended in such waters at any 
moment gives no evidence whatever as to the amount of 
silt which is conveyed into these estuaries from the uplands 
during each year or day. Therefore, it would be vain, 
for instance, to compute the silt carried down by the 
Thames from observations taken below Teddington Weir ; 
we must examine the Thames itself above that weir, and 
all the streams which enter into it lower down must be 
subjected to a separate investigation. Let us consider 
next what will be necessary in the case of any one of those 
streams. In the first place, our engineer must have the 
means of measuring its discharge with sufficient accuracy 
on any particular occasion he may desire. We have said 
enough already to show that this is an exceedingly difti- 
cult matter, that he will be unwise if he relies even upon the 
best of the dozen or so of formule amongst which he 
may take his choice; and that he is in duty bound to make 
an accurate determination in the case of each river, in order 
to take full account of local conditions. Let us assume 
that he has done so, and that he is thus able by a series of 
observations to ascertain with fair correctness the dis- 
charge taking place on any particular day. It is obvious 
that to measure this discharge for a single day only would 
be utterly futile. During a winter flood many rivers, even 
in England, will send down 50 to 100 times the water in 
an hour, compared to that which dribbles over their bottom 
towards the end of a summer drought. Our engineer 
must, therefore, measure all the great floods which occur 
during the year he has selected, and must also take a large 
number of measurements both in the wet and dry seasons. 
This done, he must search carefully the meteorological 
records of the district—if he can find any--in order to 
ascertain whether this particular year may be taken as a 
fair average example, and if not, he must make such addi- 
tion to or subtraction from his results as his own judgment 
shall direct him. Failing this, he will have no resource 
hut to renew his observations from year to year, until, in 
the lapse, say, of a generation, a true average can be 
struck. At the end of this time, provided there are no 
indications of a progressive change in the climate and 
rainfall, he may fairly be allowed to state what the mean 
annual discharge of this particular stream may be. 


But his work is only begun after all; it is not the 

uantity of water discharged which he is in search of, but 
the quantity of silt. He has to determine not only the 
number of cubic feet of water which has flowed through 
his channel in a particular year, or a particular half- 
century, but how much solid matter each of these cubic 
feet held in suspension while it passed. To do this, it will 
by no means suffice to pick up a bucketful every time that 
he makes an observation, have it carefully evaporated, and 
weigh the residue which remains. We know searcely any- 
thing of the laws of distribution of suspended matter 
within the waters of a stream. It may, indeed, be 
assumed that the quantity per cubic foot will be 
larger towards the bottom than towards the top of 
the current ; but the law according to which this varies 
is quite unknown. All that we can be sure is that 
this law itself will vary, and probably vary largely, with 
the depth of the current, with its velocity, with the 
contour of the bottom, with the material of which that 
bottom is composed, and probably with many other local 
circumstances, It will not do, therefore, to trust to any- 
thing less than the collection of a large number of samples, 
say 50 to 100, from all parts of the cross-section, on 
each occasion when the discharge is measured, or, at any 
rate, on each occasion when the river is in any abnormal 
condition. Suppose this to be done, and the weight 
of silt per cubic foot at each of these places to be 
ascertained by the slow method of evaporation and 
weighing, then it will by no means do to strike an 
average of all the fifty, and multiply this by the number 
of cubic foot discharged per hour; for the velocities at 
different parts of the cross-section are very different, and 
this will clearly modify the results. Thus, if the velocity 
at the bottom is half that at the top, whilst the weight of 
silt per cubic foot is double, it will al seen that the amount 
of silt carried down per square foot of area at the bottom 
and at the surface will be really the same. Hence, we 
must kriow the average velocity in each of the fifty 
divisions, say, into which our cross section has been 
partitioned off for convenience, and we must also know the 
average weight of silt per cubic foot corresponding to that 
division. Multiplying together each pair in these two 
series of numbers, and adding the products thus obtained, 
we shall arrive at some sort of approximation towards the 
quantity of silt which our stream was carrying down per 
hour, on the day when this particular observation was 
taken; and the same process will have to be repeated for 
every one of the separate observations which have been 
described as being necessary in order to solve the problem 
of mean annual discharge. The experiments must 
necessarily be conducted over a considerable number of 
years, because it is quite possible that the effects of drain- 
age, denudation, or other causes, may produce a progressive 
increase or diminution of the average quantity of silt borne 
down, and of this it will be necessary to take account. 

So much for our single river ; we have now to perform 
the same task for every other river and stream, from the 
largest to the smallest, which empties into a tideway round 
the coast of our island. The smaller streams will, no 
doubt, give less trouble than the larger, but they must 
by no means be neglected. We have no means at hand of 
estimating the number of such streams, but assuming that 
there is merely one for each mile of coast, it will be 
evident that it will be considerably over 1000. Supposing, 
however, that the whole of these have been gauged, and 
the discharge of silt calculated in the manner just 
described, we may perhaps imagine that our engineer's 
task is at an end. Not a bit of it. He has to ascertain 
not merely how much solid matter has been carried into 
the sea per annum, but how thick a layer of solid matter 
has been subtracted from the land. Now the quantity of 
the solid matter upon the land is being added to every 
year by the operation of certain very obvious causes, such 
as the falling of leaves, the decay of plants and animals, 
the application of foreign manures, &c. Possibly some one 
may object that organisms, whether plants or animals, 
can only build up their substance from materials already 
existing in the earth; but a moment’s reflection will show 
that a large part of their substance is derived either from 
water or from air. It is precisely this decaying organic 
matter, lying as it does at or near the surface of the 
ground, which will be washed off in the greatest propor- 
tion by rain and by rills, and will so find its way into the 
rivers and thence to the sea. Therefore, our engineer 
must of necessity do one of two things: he must either 
analyse carefully every ounce of silt recovered in his 
observations in order to ascertain beyond a doubt, first, 
how much of it is due to organic and how much to in- 
organic matter; secondly, how much organic matter was 
derived from the earth and how much from air and 
water; or, failing this, he must by some means or other 
calculate the whole volume of matter which has been 
added to the earth by the causes above mentioned, 
he must measure the quantity which remains at the 
end of that period, and he must subtract the differ- 
ence—or rather the difference less that part of it which is 
due primarily to inorganic constituents—from the total 
amount which he has already ascertained to form the 
burden of the rivers as they fall into the sea. 

We have, perhaps, said enough to show, however faintly 
and inadequately, the nature of the task which an engineer 
would have before him if he were set to ascertain the 
correctness of the figure which geologists quote so confi- 
dently, viz., the thickness of the layer of soil which is 
removed annually from our British Isles by the operation 
of what is called sub-aerial waste. <A feeling of longing 
and regret steals over us as we close the record. hat 
a pity that the determination of this figure is not a matter 
of paramount national importance, to be settled at any 
cost ! and what a pity that we ourselves are not given 
the responsible ptt of settling it! It would resemble 
one of those magnificent Chancery suits which an attorney 
of the old school was wont to regard with so much com- 
placency and satisfaction; a suit which he could wen 
administer during his life-time, and hand on to his child- 
ren with his blessing on his death-bed, certain that it 
would remain as a sure and comfortable source of income 


to them and their children yet unborn. And yet geologists 
quote this figure with perfect confidence, as if it was known, 
to the 10,000th of an inch. They do more—they calculate 
on this basis the number of years which will elapse before 
Great Britain becomes a dead level, totally forgetting that 
the diminution of slope all over the country will wholly 
change the conditions of the problem. They do this in the 
name of science, and in the next breath inform us that 
science is measurement ! 

Our geological problem has detained us so long, even in 
the mere stating of it, that we have no space left to con. 
sider further the special engineering problem--that. of 
determining the discharge of rivers—with which we set 
out. We hope, however, to return to it at no distant date, 
having perhaps said enough, even here, to show that it is not 
one to be settled off-hand, and without-either reflection oy 
research, 


MESSRS. MATHER AND PLATT’S TECHNICAL SCHOOL, 


TecunicaL education has long occupied the attention of 
teachers and economists; but, as with many things much 
needed in England, private enterprise will, if 1t does not lead 
the way, be contemporary with the movement set on foot by 
public men and assisted by wealthy institutions. From the 
point of view of practising engineers, whether of the roads and 
docks or the mechanical branches of the profession, of the ship- 
building, or the manufacturing branches, there has been a great 
difference between the applied sciences of the lecture-room and 
of the works. A want of appreciation of the practical con- 
siderations involved in the application of theory to any piece 
of work in almost all except the technical establishments 
under the most recent organisation, has led to a feeling 
of more or less indifference, sometimes contempt, on the part 
of those who, in daily practical work, show the student that 
there should be some relation between science and practice in 
and out of school. This feeling is not so strong as it was, simply 
because books, such as those, for instance, on mechanics, are not 
filled with mechanical paradoxes and enigmas by way of 
examples, but have, in many cases, reference to real machi- 
nery and apparatus, most of which is not obsolete. The same 
distinction marks the class-room at some educational establish- 
ments; but there is even now at most places too much time 
occupied with ingenious inventions in the way of kinematic 
and other problems, and not enough with problems of the sort 
which turn up every day in real work. The teacher has usually, 
though he may not express it, or may even be ignorant of it, a 
mental antipathy to practical detail; he prefers to deal with 
principles, and generally cares little for their application. For 
this reason technical classes should be taught by men who 
have a strong liking for theory, but only because it shows 
them how to solve the problems which present themselves in 
practice when a project or a piece of machinery has to be 
designed, constructed, made to work, and obtain the proposed 
object or end. They must be men whose appreciation and 
knowledge of these things has been got in the course 
of experience of doing real work. Seeing the necessity 
for the theoretical instruction of apprentices in their 
works, Messrs. Mather and Platt, of Salford, at the 
instigation of Mr. William Mather, established a school in con- 
nection with their works in 1873, Arrangements were made 
and a system gradually developed under which their apprentices 
could study applied mechanics, steam and the steam engine, 
tools, geometry, machine construction and drawing, building, 
construction, mathematics, and mechanical engineering, under 
the tuition of teachers who are themselves eugaged in the works, 
Mr. T. Jones is head master, assisted by Mr. A. Hilton, the 
former being the head of the drawing office of the large 
Salford Works. The school is open from 1st October to 31st of 
May on three evenings per week, from 6.30 to 9 and 9.30, and 
the fee for the session ranges from 2s, to 2s, 6d. Messrs. 
Mather and Platt require all their apprentices to attend these 
classes as a condition of their employment in the works, so that 
each handicraft may be acquired at the same time as the 
technical knowledge connected with it. At the present time 
there are ninety-two students, including draughtsmen, fitters, 
tin-plate workers, turners, smiths, millwrights, joiners, pattern- 
makers, brass workers, moulders, and clerks. The courses of 
study are arranged to meet the requirements of the examiners 
of the Science and Art Department, South Kensington, and of 
the City and Guilds Institute. Everything required in the way 
of illustration and example is provided by the firm. The teachers 
being practical draughtsmen know exactly the requirements of 
their pupils; and lithographed copies of designs, and papers of 
questions drawn and composed by them are forthcoming in 
abundance, while no models are necessary, for the actual patterns 
are brought from the pattern shop into the school, and returned 
thither when done with, while the varied productions of the 
works afford practical illustrations of the lessons given in the 
class. The school is carried on with zeal, and good results have 
been obtained, as proved by the large number of prizes and 
certificates awarded since 1874. Besides others Messrs. 
Mather and Platt give special prizes for work, and offer a prize 
of £5 to every apprentice who can devise any improvement in 
machines or tools. The success of the school, now established 
ten years, reflects the greatest credit on the teachers, on whom 
success so much depends, and it indicates what the owners of 
other works might do for the advantage of themselves and their 
men, The firm has thus done and is doing some good, and 
has settled a problem of much difficulty. Of the many advan- 
tages which accrue to youths and men whose evenings are spent 
in these classes it is unnecessary to speak; but it may be 
remarked that very great interest is taken in the school by all. 
The Salford Ironworks Science and Technical Institute, as the 
school is called, was visited by the Royal Commissioners on 
Technical Instruction a short time since, and it was remarked 
by the Commission that “ if every large firm had some years ago 
taken the same course as Messrs. Mather and Platt there would 
now have been no need for a Royal Commission to inquire into 
the methods adopted in foreign countries for imparting 
technical knowledge.” 


THE IRON TRADE ARBITRATION, 


Tue arbitration undertaken this week by Dr. R. 8, Watson, of 
Newcastle, is perhaps the most. important that has been held. 
Prices of manufactured iron in the north are not so low as at 
some previous periods; but they have fallen very seriously, and 
it is expected that they will fall further. The demand for 
manufactured iron, too, is declining, and hence if the actual 
figures do not justify the demands of the employers the prospects 
of the trade in the immediate future must be fairly held to 
do so. But in asking that wages should be lower than 
at any previous period in the history of the Board of 
Arbitration, the employers make a request that will be 
seriously considered before it is granted—considered not only in 
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the light of the position and the prospects of the trade, but also 
in the light of the effect that it will have on the associated. 
workmen. It is true that too much attention can easily be 
given to this part of the question, but it is one that must have 
consideration, and that will impart to the decision something of 
the importance of the famous Mundella- Williams award of a few 
years ago in the same trade. In any case there must be some 
yelief to the employers; but the extent of that relief remains to 


be settled. 


LITERATURE. 


The History of the Year, 4 Narrative of the Chief Events of 
Interest, fram 1st October, 1882, to 30th September, 1883. Lon- 
don: Cassell and Co, 568 pp. 

Tur task of encompassing in one small-sized octavo volume 

a narrative of the chief events which form the salient 
ints in the history of a year, is difficult. This will 

Pe best understood by writers, for they alone know 
how hard it is to say a little on a subject, and yet to 
say enough to satisfy the larger number of readers. This, 
however, is a task im which the writers who have 
contributed to the volume above mentioned, and to that 
for the year 1881-2, which we have also received, have 
succeeded. They have not produced a mere catalogue of 
events, but rather a general account of things in general, or 
in particular, according to their character. 

The first four chapters relate tothe general history of Great 
Britain and Ireland, and the two following chapters give the 
same with reference to India and the Colonies. The eco- 
nomic history of the year is next supplied, followed by five 
chapters on the general history of foreign countries, The 
science of the year forms the next subject, followed by 
literature and art, music of the year, religious history of 
the year, athletics of the year, fashions of the year, obitu- 
ary of eminent persons, and an these parts 
occupying about two-thirds of the volumes. In the 
appendix are given the House of Lords, the parliamentary 
constituencies of the United Kingdom, members of the 
House of Commons ; British possessions, their area, popu- 
lation, and revenue; public revenue and expenditure ; 
statistics of population ; national debt ; British and foreign 
shipping ; British import and export trade with foreign 
countries and British possessions ; and railway statistics. 
In the second volume the title “economic history of the 
year” is changed to “ trade and finance,” and literature and 
art are dealt with under the four heads, literature, the 
drama, music, and the fine arts. 

Most of our readers will no doubt first turn to the part 
dealing with the science of the year. Some may be a 
little disappointed that there are not more details given, 
but none will be better able to appreciate the work 
crowded into this part than scientific writers. It has 
evidently been written by a hand well able to separate 
that which is specially interesting to trained scientific 
minds from that which is more important to the general 
reader, Few things and no subjects which have marked 
the year seem to be omitted, although the reference must 
of necessity be very brief to some. “Electricity” filled a 
very considerable portion of the whole of this part in the 
first volume. The science of the year is equally well treated 
inthe second volume, and as the formation of companies, and 
company mongering during panic were not so much ‘a fea- 
ture in the history of electricity, the account has more 
scientific value, as questions of much permanent interest 
are more fully discussed, The work of Professor Hughes, 
of course, comes in a leading position, but other questions 
of advance in electric and electro-magnetic and electro- 
chemical science are, considering the space occupied, re- 
markably well treated. Both volumes are provided with an 
index, which should be amplified, as the value of these books 
is contined very much to their reference facility. The books 
will no doubt find a place in the collection of everyone 
pretending to any interest in the history of our times. 


Free Competition in the Building of Gas Engines. By C. Wicann, 
Civil Engineer, Hanover. Beilin: A. Seigel. 1884. 
Tne author of this pamphlet is of opinion that gas engines 
should have a much ae application than at present, and 
should become as much an article of domestic use as the 
sewing machine. He inquires into the reason of their slow 
progress, and concludes that it lies in the want of free 
competition. The engines at present used, he says, are 
almost exclusively of the Otto type. This is no doubt a well 
designed and constructed engine, and is satisfactory in 
working, but it is dear, heavy, and often diflicult to erect. 
Its weight is in great part due to its having only one 
explosion for two revolutions. Engines having one or two 
explosions in each revolution might naturally be of smaller 
dimensions. Such engines have’ been built, but were 
found to use too much gas. The reason of this want of 
economy, in the author’s opinion, is that these older engines 
did not compress the gas before combustion, thereby losing 
a t advantage, as was pointed out by Schmidt as 
early as 1861. To this compression must be added some 
means of using slow combustion, and so obtaining uniform 
pressure, as described by Robert Bunsen in 1857. He 
observes that'if an explosive gas and a non-explosive gas 
are mixed together in certain quantities, a sharp limit is 
found at which the mixture becomes incombustible ; but 
that compression or heating restores the combustibility. 
It is this fact which lies at the bottom of all gas engines 
working without shock, from that of Lenoir to that of 
Otto; and the mixture must be such that the proportion 
of non-explosive gas increases from the point where the 
fire is applied to the other end of the cylinder. Can this 
— be claimed as the property of a single patent ? 
o investigate this point the author describes, by the aid 
of very clear coloured diagrams, the various gas engines of 
Lenoir, Hugon, Bisschop, Hock, and Otto. He finally 
arrives at the conclusion that the general principle was 
fully described by Bunsen in 1857, and used in practice 
since 1860, with the addition of the compression proposed 
in 1861. The. Otto engine he considers to derive all its 
advantages from improvements in the mechanical arrange- 
ments, We shall not attempt to estimate the value of this 
conclusion, but can recommend those interested in the 
question to study the original memoir. 


BOOKS RECEIVED. 

The Principle and Practice of Electric Lighting. By Alan A. 
Campbell Swinton. London: Longmans, Green, and Co. 1884, 

The Student’s Practical Guide to Measuring and Valuing Arti- 
jicers’’ Work, By Edward Dobson. Fifth Edition. London: 
Crosby Lockwood and Co. 1884. : 
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Transit Tables for 1884. Giving the Greenwich Mean Time of 
the Transit of the Sun and of certain Stars for every Day in the 
Year, Compiled for popular use. By Latimer Clarke, M.I.C.E. 
London: E. and F. N. Spon. 1884. 

Elements of Plane Geometry. Part I. Corresponding to 
ig Books 1 and 2. London: W. Swan, Sonnenschein, and Co. 


Waterworks Statistics, 1884, Edited by C. W. Hastings. 
London: J. Smith and Co. Fourth issue. 

The: Gas and Water Companies’ Directory, 1884, Edited by 
C. W. Hastings. London: J. Smith and Co. Eighth issue, 

Units of Measurement, for Seientific and Professional Men, 
By Louis D’A, Jackson, London: W..H. Allen and Co, 1883, 

Recent Wonders in Electricity, Electric Lighting, Magnetism, 
Telegraphy, Telephony, de. Edited by H. Green. New York: 
Agent, College of Electrical Engineering. 

Hints.on the Drainage of Dwellings. By W. Paul Gerhard. 
New York: W. T. Comstock. 1884. 

The Plumber and Sanitary Houses: a Practical Treatise on the 
Principles of Internal Plumbing Work, or the Best Means for 
Effectually Excluding Noxious Gases from our House. By Stevens 
Hellyer. Third edition, London: Bb. T. Batsford. 1881. 


PRIVATE BILLS IN PARLIAMENT. 


In the House of Lords, the Plymouth, Devonport, and South- 
Western Junction and Devon and Cornwall Railway Companies 
Bill, the last of the group, was, after a short hearing, y 
a Select Committee of the House of Lords. The Bill is the out- 
come of an arrangement entered into last year by the promoters 
of rival Bills, with the view of obviating a parliamentary contest. 
In 1882 a scheme was before Parliament for a line known as the 
Devon and Cornwall Railway, which was to start from Lidford 
Junction and, going through a mountainous part of the country, 
went southwards to connect with the narrow-gauge system at 
Callington and Calstock, a junction also being formed with the 
East Cornwall Mineral Railway. The Bill was opposed by the 
East Cornwall Company; but an arrangement was made by 
which it was to be bought up by the Devon and Cornwall. 
In 1883 this company also came to Parliament to extend its 
line in a southerly direction, and a competitive scheme for a 
somewhat similar purpose was at the same time introduced into 
the Legislature. The parties consulted together, and finally it 
was agreed that the promoters of this last-mentioned line should 
take over the whole of the powers of the Devon and Cornwall 
Company, together with all other undertakings and obligations, 
except as regards a portion of line between Lidford and Gunnis- 
lake, which it was proposed to abandon as being unnecessary in 
the altered circumstances. In pursuance of the terms of this 
arrangement, the present Bill was introduced. As before stated. 
their Lordships found the preamble proved. 


Group 7.—Sir John Kennaway’s Committee gave their 
sanction to a scheme promoted by an independent company for 
constructing a railway from Salton Harbour to Willoughby, a 
distance of seven miles. A junction is to be made with the 
lines of the East Lincolnshire Company, over portions of whose 
railway running powers are taken. The next Bill on the list 
was the Lincoln and Skegness Railway Bill. According to the 
opening statement of counsel, the Bill proposes a railway from 
Lincoln to Skegness, a distance of forty miles; and it is intended 
to construct a loop line at Horncastle and a branch to Spilsby, 
which, with junctions, &c., will raise the length of line to be laid 
down under the Bill to something over fifty miles. The 
estimated cost of these works is £800,000, or about £16,000 per 
mile, to be covered by £954,000 share capital. Power is also 
taken under the Bill to borrow £300,000. The proposed line 
will give direct communication between Lincoln and Skegness, 
and will accommodate the intermediate district at present 
practically without a railway. There is every prospect of a 
goods traffic, the district requiring large supplies of coal, lime, 
&c., and sending out agricultural and other produce. Having 
referred to the petition of the Great Northern Company against 
the Bill, the learned counsel called evidence in support of the 
scheme. 

In the Court of Referees on Friday last the Court met under 
the presidency of Mr. Pemberton to consider several cases of 
locus standi. For a considerable time the differences of the Dublin 
(City) Steam Packet Company and the London and North- 
Western Railway Company occupied the attention of the Court. 
In the first case, Mr. Pope, Q.C., on behalf of the North- 
Western Company failed to convince the Court that his clients 
had a locus standi against the Bill; and this being the only peti- 
tion which had been presented, the scheme has been referred 
to the Committee on unopposed Bills. A long argument 
took place on the question of the right of the Steamship 
Owners’ Association to urge their objection to the North- 
Western Bill before Committee. The Bill is an Omni- 
bus Bill, and amongst its provisions is one by which 
the steamboat powers of the North-Western—which would 
otherwise expire next year—are perpetuated and incorporated. 
The effect of this, the petitioners contended, would be to leave 
the North-Western masters of the situation in connection with 
the traffic between England and Ireland. The only opportunity 
they would have of stating their opinions with to this 
proposal, which they considered most impolitic, would be before 
a Committee on the Bill. The objection taken by the promoters 
was that the petition did not disclose the fact that the Dublin 
(City) Steam Packet Company and the Dundalk and Newry 
Steamship Companies were members of the Steamship Owners’ 
Association, and as no specific statement of this kind was made, 
no such interest was exhibited in the petition as gave the 
memorialists a locus standi. The Court, in granting the locus, 
observed that they only did so because they were afraid that 
otherwise the petitioners’ interests might possibly be prejudiced, 
but the case must not be considered a precedent. The Court 
also allowed the locus of certain traders at Widnes, whose com- 
plaint was that they would be injuriously affected by clauses in 
the Bill mage tay rates for the carriage of fuel in company’s 
wagons to Widnes from distances of less than 50 miles. The 
petitioners in this case submitted that the question of increasing 
rates should be left until the matter was dealt with by general 
legislation. With regard to the petition of the Salt Chamber 
of Commerce against the North-Western Bill, the Court 


overruled the objection of the promoters as to the insuf- 
ficiently representative character, as regards the district 
affected, of a body embracing the salt trade of the kingdom. 
The Usk and Towy Railway Company and the Central Wales 


and Carmarthen Company were refused the right to appear 
before Committee, on the ground that there was nothing in the 


Bill which was likely to alter their position. The last petition 
against the Bill was that of Edmund Ralph Vernon, who 
objected to the proposal of the Bill to close a certain level 
crossing. After hearing the petitioner, who appeared in person, 
the Court were of opinion that Mr. Vernon’s interests were not 
such as to bring him out of the case of an ordinary individual 
who is protected by the local authority, and consequently the 
locus in this case also was disallowed. At their sitting on 
Tuesday the @ourt overruled the objections taken by the pro- 
moters of the Barry Docks and Railways Bill to the locus standi 
of the Marquess of Bute, the Alexandra (Newport and South 
Wales Docks and Railway Company and Newport (Alexandra) 
Dock Company, Limited, and a limited locus was given to the 
Rhymney Railway Company and the Pontypridd, Caerphilly, and 
Newport Railway Company, as regards the railway portion of 
the scheme, The Court disallowed the locus of the Newport 
Dock Company against the Great Western Railway Bill and the 
Cardiff and Monmouthshire Valleys Railway Bill? The Marquess 
of Bute was admitted to oppose the Treferig Valley Railway Bill. 


FOREIGN NOTES. 


Tue Budget Committee of the German Reichstag has decided 
to supply the sums required by the Chief of the Admiralty for 
increasing the strength of the Imperial navy, viz., 16,800,000 
marks (£840,000) for the construction of seventy torpedo boats, 
including the necessary supply of torpedoes and Hotchkiss 
revolving cannon, and 857,000 marks (£42,850) for the purchase 
of a number of submarine torpedo batteries for coast defence. 
These latter are the invention of Count Schack, the enterprising 
chief of the torpedo department of the German Admiralty, and 
consist of iron caissons, which are submerged at the entrances 
to harbours and other points liable to be assailed by hostile 
ships of war. Each caisson contains a battery of Whitehead 
torpedoes, from three to six in number, together with air 
reservoirs, propulsion tubes, &c. The manner in which 
these submarine batteries are operated is as follows :—The tor- 
pedoes are charged and placed in the air-guns, the latter being 
connected with reservoirs containing compressed air. The 
caisson is then transported to its place of destination, submerged, 
and if necessary fixed in its proper position by divers. The 
exact bearings of the points at which the battery lies are then 
ascertained, and a system of wires connects the discharging 
apparatus of each torpedo air-gun with an electric battery on 
shore, from where the torpedoes are fired. Exhaustive experi- 
ments have recently been made with this invention in the 
neighbourhood of Kiel Bay, when the torpedoes were discharged 
at a moving object with accuracy, and it was also ascer- 
tained that the battery could be kept submerged and ready for 
action for a term of several weeks at a time, without endanger- 
ing its proper working when required. As regards the new 
torpedo boats, the prospects of the German Navy do not appear 
in so favourable a light, as it is generally believed that such 
boats cannot be built in Germany to compete successfully with 
those constructed by experienced English specialists. It is 
rumoured that the Minister of Marine has not yet definitely 
decided as to the course to be pursued, as he is anxious to 
support the native shipbuilding trade, but at the same time will 
only procure boats of the first quality. Two such craft have 
been ordered of one of the principal builders on the Thames, at 
the recommendation, it is said, of an influential British 
Admiralty official ; but as these boats are intended to serve as 
models to the German builders, it is contended by the latter 
that one boat should have been ordered of each of the celebrated 
English builders, so that the merits of both designs might be 
com 

The Russian Minister of War has ordered a large number of 
Krupp guns, which were procured from Essen some years ago, 
to be considerably lengthened, and they are at present under- 
going this process at the St. Petersburg Arsenal. The barrels of 
the guns are first bored out to a considerable depth, and steel 
tubes of the required length are then inserted. Guns converted 
on this principle are reported to have given satisfactory results. 

A steel gunboat for the French Navy was recently launched 
at Rochefort; she was named “ Le Gabés,” and is of the follow- 
ing dimensions:—Length between perpendiculars, 149ft. 9in.; 
extreme breadth of beam, 23ft. 7in.; depth of hold, 10ft. 6in.; 
draught of water, 8ft. 6in. Her displacement ready for sea is 
455 tons, and she will be fitted with engines of 450 indicated 
horse-power. It is estimated that she will realise a speed of 
upwards of 10 knots an hour. 

The Chinese war steamer, Nan Thin, which was lately detained 
at Newcastle-on-Tyne, by order of the British Government, was 
built by Mr. George Howaldt, of Kiel, and was launched in the 
latter part of last year. The vessel was not built for the 
Imperial Government, but for the Viceroy of Canton, who 
possesses a small navy of his own. She is a steel-built corvette 
of 2200 tons, and is barque rigged. Her principal dimensions 
are:—Length between perpendiculars, 277ft.; breadth, extreme, 
38ft.; depth in hold, 23ft. 4in.; draught of water, 18ft. She is 
propelled by twin screw engines of 3000 indicated horse-power, 
manufactured by her builder, and she is said to steam at the 
rate of 144 knots per hour. Her armament consists of two Qin. 
and eight 40-pounder breech-loading Armstrong guns, and it 
was for the purpose of taking these on board that she proceeded 
to Newcastle. The action of the British Government in 
embargoing this vessel has created much surprise on the Con- 
tinent, as no valid excuse can be found for her detention. It is 
maintained by competent authorities that the German Govern- 
ment only is responsible for any breach of international law 
which may have been caused by her departure from a German 
port. It will be remembered that Mr. Howaldt was the builder 
of the ci devant Peruvian cruisers, Diogenes and Socrates, which 
were first seized at Kiel by the German, and subsequently at 
Southampton by the British Government. ‘ 


A TECHNOLOGICAL MusEvM has been established in Sydney, and 
some of the recent additions show the character of the collection 
and its technical uses. One new contribution consists of a fine 
collection of slabs of continental marbles. The slabs are uniformly 
20in.:square and lin. thick; they are polished on one face, and on 
this is a short description of them, the letters being cut into the 
slabs and gilt. The marbles are from the most celebrated quarries 
in Germany, Austria, Italy, France, and Belgium. The collection 
of 6in. cubes of building stones already in the museum has also 
been supplemented by a number of cubes of limestone, sand- 
stone, granite, lava, &c., from various localities in Europe. 
As interesting to the users of machinery, forty large framed 

hotographs of machinery, constructed by Messrs. Robert 
lish and Co., of St. Helen’s, Lancashire, have been added. 
Much of this machinery has been specially constructed for colonial 
requirements, and includes stamp batteries; amalgamators and 
miscellaneous gold mining machinery ; copperore mining machinery ; 
appliances used in grinding, smoothing, and polishing plate glass ; 
miscellaneous chemical plant, including complete machinery for 
the manufacture of soda from sea salt; steam cranes, hoists, &c.; 
large boilers; blowing, winding, pumping engines, &c. The Sydney 
Morning Herald says, a complete series of coloured maps and 
plans to illustrate the geology of Belgium has also been received, 
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TEELCAS TING 


WE referred in a recent impression to the use of the flexible 


coupling recently patented by Mr. Peter Brotherhood, of Bel- 
vedere-road, Lambeth, as a means of preventing the fracture of 


BROTHERHOOD’S ELASTIC COU 
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screw shafts. Mr. Brotherhood had already suggested this, and 
we give above engravings taken from designs submitted some 
weeks ago for asteamship. The drawing will explain them- 


PLING. 


selves. The shaft ends but against each other to give the 
thrust. The coupling is effected by steel diaphragm plates, which 
may be corrugated or plain, as shown. 


UNIVERSAL MILLING MACHINE. 


MR. C. E. LIPE, SYRACUSE, U.S.A., ENGINEER. 


THE accompanying engravings, which we take from the 
American Journal of Railway Appliances, represent a heavy 
plain universal milling machine designed especially for engine 
and locomotive builders, and manufacturers of wood-working 
machinery, heavy work requiring a large table capacity and 
length of cut, and made by Mr. C. E. Lipe, Syracuse. The 
machine has wide range of adjustment, and is provided with 
such means for making the adjustment as will enable the 
operator quickly and easily to arrange his machine to operate on 
any required piece of work. The table or platen is 5ft. long, 
14}in. wide, provided with five bolt slots, running its entire 
length. It is supported directly on the knee, in bearings, which 
are 36in. long; and well braced to give strength and stiffness. 
It has automatic feed and stop motion in either direction, and 
may be fed its entire length; in other words, the entire top of 
the table can be surfaced off on the machine itself. The adjust- 
ment of cutters in line with the spindle is effected by mounting 
the spindle driving gear and the feed works on a sliding head 
gibbed to traverse the top of the column. This gives a long 
bearing for the transverse slide, and also allows an adjustment 
of .12in. between limiting points. This adjustment is 
made by rack and pinion, controlled by a lever at the 
left of the machine. A graduated dial measures the amount of 
movement. The spindle has a hole 1,%in. through its centre, 
which tapers to the front to receive the arbor to ljin. Its taper 
is 1}in. per foot, and for all ordinary work is sufficient to keep 
the arbor from turning; but for driving gangs and large mills 
an arbor is used, having a hexagon enlargement just outside the 
spindle; a cap to screw over the end of the spindle having a 
hexagon opening in it to fit the arbor, completes a positive 
driver claimed to have none of the objections of cutting a mor- 
tise or key-way in the spindle, or weakening it in any other 
manner. This cap protects the thread on the spindle, and may 
be readily moved for a face plate or a large facing mill. The 
heavy outside centre horn supports the end of the arbor, and is 
readily removed by raising the grip screws on top of the head, 
when it may be either swung up out of the way, or taken out 
entirely when necessary. 

The spindle is of tool steel, 3}in. in diameter in the front 
bearing, and tapers uniformly fin. per foot to the back end. 
Solid bushes are driven in the head to form the bearings. It is 
driven with a worm and gear, the latter dipping in oil contained 
in the head. All oil which may work out through the ends of 
the = is caught in pockets and returned to the inside of 
the case. manner of raising and lowering the table is the 


commonly used method of screw 
and bevel gears, with measuring 
dial. This dial, and also that on 
the head, has two circles, properly 
divided, so as to measure with either 
the decimal er binary system, as 
desired. In addition tothe automatic 
feed of the table, two hand feeds 
are provided—one for a slow and 
powerful feed, another for quickly 
locating the table at any point along 
its path. The automatic feed me- 
chanism starts witha leather covered 


friction disc on the opposite end of 
the cone shaft, transmitting its 
motion toa friction pinion, which 
may be located at any point at either 
side of the centre, thereby providing 
for a table feed in either direction, 
at any rate of feed from zero to yin. for every revolution of 
the cutters. The connection between the pinion shaft and knee 
is made by a worm and gear attached to each respectively. 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW 
AT SHREWSBURY. 

TuE entries in the implement department of this year’s show 
of the Royal Agricul Society of England, which is appointed 
to be held at Shrewsbury next July, closed on Tuesday, and the 
Allotment Committee will meet in a few days to determine the 
acceptance or refusal of the applications for space, which, it is 
believed, will bear the most favourable comparison with exhibi- 
tions at much larger places. The two sections of the Shrewsbury 
Show in which it is ble to supp the largest amount of 
interest will be centred are those in which. special prizes are 
offered. In the first of these divisions will be found two 
classes of sheaf-binding machinery, competing for three premiums 
to the value of £175, of which the sum of £150 is set apart for 
sheaf-binding reapers, the remaining £25 being designed for separate 
sheaf-binders; but in both of these classes it is prudently provided 
that the binding material must be ‘‘ other than wire.” ted 
trials of sheaf-binding machinery have been o1 i and 
carried out by the Fm Agricultural Society; but  suffi- 
cient time has elapsed since the last contest to allow of 
the development and perfecting of the numerous inven- 
tions comprised under this designation which have been 
patented at home and abroad during the last few years. The 


trials of the competing binders wil!, as a matter of course, be 
deferred until harvest-time; but in accordance with the invariable 
practice, the whole of the entries will be exhibited at Shrewsbury. 
Although the prize in the other one section—the “ Ensilage” 
section—is limited to £25 for an efficient machine for cutting and 
elevating materials to be preserved in silos, a varied exhibition 
may be looked for, comprising not only cutters and elevators, but 
an interesting collection of ingenious devices which have been 
lately patented by enterprising engineers with a view to facilitate 
the storage of “pitted provender.” Exhibits of this nature will 
possess peculiar interest to thousands of agriculturists, including 
not — those who have already experimented with the silo, but 
the still larger number who are seriously contemplating the best 
means of pitting future fodder crops. The coming exhibition will, 
it is expected, offer a good weeny of comparing the different 
appliances which haze recently been brought Sane the public, 


LIVERPOOL ENGINEERING Socrety.—The sixth meeting of the 
session was held on Wednesday evening, March 26th, at the 
Royal Institution, Colquitt-street, the president, Mr. R. R. Bevis, 
Jun., in the chair; when a paper was read by Mr. W. A. Carver 
entitled ‘‘ Estuaries.” The author, in opening his paper, dealt 
with the importance of the estuary in maintaining a channel of 
sufficient depth for ships; the rise and fall of tide, with its 
velocities at the surface and at the bottom ; giving various data as 
to the Mersey. He then alluded to the depth of the bar at 
Liverpool, showing how the variations were due to ial causes in 

estuary ; giving the quantity of solid matter in suspension. 
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DETAIL OF OUSE BRIDGE. 
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SWING BRIDGE OVER THE OUSE. 


Iv our impression for the 25th January, and on pages 72 and 
75, we gave general and detail drawings of the large swing 
bridge by which the Hull, Barnsley, and West Riding Railway 
is to be carried over the river Ouse. A description of the bridge 
accompanied these illustrations. We now give detail engravings 
showing more clearly the character and arrangement of the 
hydraulic machinery by which the large central span of this 
bridge is operated in opening and closing. In Figs. 1 and 2 are 
a plan and an end view of the machinery in each of the extreme 
ends of this span, by which the weight of the girder is brought 
upon the side piers. In the centre, or midway between each side 
girder, is placed a cylinder, provided with two plunger pistons of 
short range; these are connected to short toggle levers near each 
girder, as seen clearly in Fig. 2, the upper ~_ of the toggle 
being attached to a fixed axle, and the lower to a wedge 
piece capable of small vertical movement. When water 
is admitted between the pistons, the toggle straightens, 
and the wedge piece is forced down until it bears firmly 
upon the bed piece on the top of the piers, and so carries the 
weight of the girder. The arrangement of the pipes conveying 
the water is shown in Fig. 1 and Fig. 3, which also shows by 
dotted lines the arrangement by which the locking bolts are 
pulled back out of the hole in the fixed girder end, in which 
they engage when the swing girder is on the piers. The ma- 
chinery controlling these movements is worked by levers in the 
Lox on the top of the centre part of the girder, whence also 
signals are received and given indicating the working of the 


span, 

In the engravings on page 260 will be found a plan and sec- 
tional elevation of the great centre pier, constructed as already 
described, together with some of the details of the duplicate 
set of machinery by which the turning of the span is eftected. 
Hydraulic engines of Armstrong’s well-known three-cylinder 
type are employed to give motion to the pinion G gearing into 

e rack round the top of the pier. This motion is communi- 
cated by the pinion B on the engine shaft, gearing into the 
wheel A, which is on the same shaft as the pinion C. By this 
pinion C the wheel D is driven, and this gives motion to the 
rack pinion G through the mitre pinions E and F. The 
span is carried on eighteen coned rollers, asshown. The central 
column of the group forming this pier, and round which the 
whole rotates, forms, at the same time, the accumulator holder, 
the accumulator cylinder being surrounded by the weights 
AA,DD, hung from the top of the accumulator ram. The top 
of this central column is seen in the sections BB and CC, 
page 260. Our engravings are self-explanatory of the rest of 
the information which they convey. 


THE RIACHUELO, BRAZILIAN ARMOUR-CLAD 
TURRET SHIP; ITS CONSTRUCTION AND 
PERFORMANCES.* 

By J. D’A. SamupA, M.1.N.A., Vice-president. 

THE great development that has lately taken place in the armour- 

clad navies of all nations, and the public interest attaching to 

every improvement in the speed, efficiency, and formidable 
character of vessels of this class, induces me to give an account of 
the general construction and performance of one of the latest type 

. evosiad, which I have just completed for the Brazilian Govern- 
ent, 

The Riachuelo—for this is the name of the vessel referred to— 
is a steel armour-clad twin-screw turret ship of 6000 tons displace- 
ment and 6000-horse power, and possesses in speed, in coal endu- 
Trance, or capability of steaming without recoaling, advantages that 

ve not, I believe, previously been attained; while there are 

er guns, her manceuvring powers, and gen ttings, whic 
trust will be found of si cient interest to justify a special 
teference to them. 

GENERAL STATEMENT OF DIMENSIONS, ARMAMENT, ENGINES, &c., AND 

ATEMENT OF WEIGHTS. 
Dimensions. 


Length between the perpend es 

breadth of beam, extreme on water-line Re 
from garboard strake to underside of main deck .. .. 2Ift. 9in. 

Draught of water at load-line, with 400 tons of coal in 

Height of port above L.W.line.. .. .. 12ft. Sin. 


* Read before the Institution of Naval Architects. 


Estimated speed per hour, in knots, with 872 tons dead-weight 
Complement of men and officers .. .. .. 250 
Armament— four 9in. 26-ton long breech-loading guns in two 

revolving turrets, and six 5jin. do. do. on upper deck, and 


fifteen machine guns. 
Height of armour above L.W.L. on breastwork.. .. .. .. 12ft. Gin, 
Thickness of armouronbelt .. .. .. .. «+ 11,10,and 
10in. 


” 
Deck plating, main and lower decks .. .. 2in. 


Statement of Weights. 
» spars, riggin ocks, an 
Wood and metal sheathing... .. .. .. 160 55 
Armament, guns, ammunition, small-arms, turret = 
engines, hydraulic apparatus, and other gear 
supplied by Sir W. G. and Co. .. .. 
Officers, men, and effects .. 
visions, spirits, &c., for twelvewéeks .. .. .. 
Officers’ stores, slops, wood, sand, and holy- 
Warrant officers’ and engineers’ stores .. 
oma 
(exclusive of 400 tons spare coal in reserve bunkers, é 
800 tons in all) ——_ 
5637 tons 
ent of vessel at load-line .. 19ft. 6in. draught =5700 tons 


Ditto with reserve coal on board, 800 tons 

The hull is built entirely of Martin-Siemens steel. The armour is 
compound, or steel-faced, consisting of an armour belt 250ft. in 
pone oe llin. thick amidships, where it protects engines, boilers, 
and magazines, then reduced to 10in. thick, while the under-water 
portion—for 4ft. in depth—is partly 10in. and partly 7in. thick; 
and beyond the 250ft. of side armour, at both ends, inclined 
armour is placed internally of 3in. thick at an angle of 15 deg., and 
reaching from the top of the side armour to the stem and stern 
respectively, so arranged that the 3in. inclined armour measures 
pore po 10in. of vertical armour if struck in a horizontal a. 
A horizontal deck of 2in. steel armour running through the ship joins 
the inclined armour at each end, and on this is worked two oval 
breastworks, built up of plates and angles, and covered with armour- 
plates 10in. thick and teak backing; which breastworks encircle and 
rotect two revolving turrets similarly built up and covered with 
Toin. armour, in each of which turrets two 20-ton long steel 
breech-loading guns are placed. The position of the breastworks 
being in echelon, and so carried out as to enable the guns in each 
turret to command an unbroken fire for 180 deg. on its own side of 
the vessel, and 50 deg. on the opposite side, so that the whole four 
can be brought to bear ahead or astern, while an all-round 
gen be always maintained with two guns, and all four of them 
can be used for broadside ig | on either side of the ship. The 
penetration of these guns was found to be equal to piercing 18in. 
of iron armour, with a considerable amount of energy to spare. 
The guns are loaded by hydraulic machinery, while the same 
description of machinery is made use of for revolving the turrets. 
The rest of the armament consists of six 70-pounder guns—also 
breech-loading and rifled—fifteen machine guns—five in the mast 


—and torpedo guns, arra’ fire from five ports, four 
broadside and one right aft. The outside of the steel 
hull is covered with two thicknesses of teak—together Gin. 
thick—and sheathed on the outside with yellow metal, 
while the stem, sternpost, rudder, and tube supports are of 
n-metal. The character of this metal deserves a special notice. 

t was found to possess the extraordinary tensile strain of 184 tons 
to the inch without ber wy - and to stretch 35 per cent. ina length 
of 8in. The plating of the hull varies from }in. to yzin., except 
behind the armour, where it is lin. thick. e is three-masted, 
with square sails on all three masts, and has a sail area, in all, of 
10,200 square feet, or 13,000 square feet, including studding sails. 
This vessel is divided into fifty-eight watertight compartments ; 
beginning with the double bottom, the subdivision of this consists 
of no less than sixteen compartments, while vertical thwartship 
bulkheads at various of the hull, as shown in the drawings, 
exist to the number of ten, and longitudinal bulkheads traverse the 
ine rooms to the boiler rooms’; and, in addition, the deck flats 

and armour decks are arranged to act as sub-dividing the ship still 


tops and the rest on pedestals, so esd to keep off torpedo boats | 918 


further, and preventing the spread of mischief in the event of the 
vessel being penetrated by shots or receiving external damage from 
othercauses. The arrangement of inclined armouris made useful for 
pom ar and giving great additional strength to the ram forward. 
and affords very important protection to the rudder head, tiller, an 
steering gear aft, which is all arranged to work below it, while 
cofferdams and similar raised and protected coverings are fitted 
throughout in all important deck openings, and these openings 
on the armour deck are protected by strong splinter gratings, 
as a security against shell. 

The engines are by Messrs. Humphrey and Tennant; they are 
vertical twin screw engines of the collective power of 6000 horses. 
Each set of engines has one high-pressure. cylinder of 52in. dia- 
meter, placed between two low-pressure cylinders of 74in. dia- 
meter with a 3ft. stroke, and making eighty to ninety revolutions. 
To ensure lightness cast iron has been superseded by steel, or 
wrought iron, or gun metal where advisable. The 
plates for vet or, the crank shafts are of wrought iron*bolted on 
to box girders built into and forming part of the structure of the 
hull. The air pumps are entirely of gun-metal, the piston-rods 
and connecting-rods of steel, and the propeller shafting of Whit- 
worth hollow fluid compressed steel. The condensers contain 
12,900ft. of cooling surface, the tubes being of solid drawn brass 
in. exterior diameter, the condenser water being circulated out- 
side by means of large centrifugal pumps worked by separate 
engines, arrangements throughout are very perfect, 
and the centrifugal pumps, and also the fire pumps and air pum: 
have bilge connections, so that the vessel can easily be peas 
almost any quantity of water. There are ten boilers, work- 
ing at 90lb. pressure, and containing a total heating surface 
of 19,400ft. The shells are made of Siemens steel, all the 
other parts of Bowling iron. They are located in four separate 
boiler-rooms, each room being divided by longitudinal and trans- 
verse bulkheads. Silent blow-off valves are also fitted throughout. 

The vessel was designed to ensure, with certainty, and when 
fully loaded and working to full power of 6000 horses, fifteen knots 
an hour, and to have a coal endurance at that speed for five days’ 
working. This performance was, however, tly exceeded. 
Owing greatly to the fine lines of the vessel, and the small resist- 
ance offered in passing through the water, it was found that fiftecn 
knots was maintained with 4500-horse power, and from the 
decreased power found necessary to ensure the required speed, and 
the extra coal economy from the increased expansion that became 
available, the coal consumption was found to be on a three hours’ 
trial only 1°38 Ib. per indicated horse-power per hour, and the coal 
contained in the ordinary bunkers and reserve bunkers, together 
800 tons, represented a supply sufficient for twelve days’ steami 
at fifteen knots—and for traversing a distance at that 
4500 miles without recoaling. The details of the trial for coal 
consumption-are annexed in appendix marked A. The measured 
mile speed was equally in excess of the contract requirement, as also 
was the horse-power developed. The speed was found to be, when 
working with natural draught, 16°238 knots per hour, the horse- 
power indicated being 6900 horses, and when working with forced 
draught under a very slight pressure—only about lin. of water— 
the speed was 16°718 knots; the horse-power being 7300 horses, 
and in this latter case only eight out of tle ten boilers were used, 
the other two being disconnected. These measured mile trials 
will be found in detail annexed, marked B. The manceuvri 
power of the vessel was tested in many ways, It was found (1 
with both engines working full power on both screws that the 
entire circle was performed in 4min. 4sec., and the diameter of 
the circle was about equal from two to three lengths of the vessel 
(see Note C); (2) with one screw and its-corresponding engine at 
rest, and the other working singly, the time of making the ci 
was only slightly increased; while (3) the inclination of hull was 
found only to equal 1 deg. to 14 deg. while performing the circle, 
the engines working full s and the rudder being hard over 
25 deg. The speed noted will be observed to be the highest ever 
attained at a measured mile trial with any ironclad yet built; and, 
I believe, the coal endurance at the contract speed of fifteen knots 
also exceeds that noted in any ironclad afloat. In conclusion, I 
would draw attention to the fact that in vessels of the latest con- 
struction in the principal navies—notably those of England, France 
and Italy—it will be seen that the development of armour-clad 
ma has resulted in the adoption of a greatly increased tonnage; 
and that the vessel here referred to, though it cannot be camel 
as small, is so in reference to the 10,000 tons, and even 14,000 tons, 
ships of the navies before referred to; and it may, from this point 
of view, be suggestive of the advisability of reverting to more 
moderate tonnage, which in many ways is desirable, and, at the 
same time, ensuring results—especially of speed, handiness, and 
coal endurance—equal, if not superior, to any yet obtained with 


the very much larger craft which seems to have adopted as a 
necessity in the latest development of fighting ships. 
APPENDIX. 
Note A,—Coal consumption trial, Feb. 15th, 1884, between the Nore 

and North Foreland—three hours’ continuous working. 

Draught of water, forward .. .. .. .. « I 4;in, 

Steam in boilers—pressure .. .. .. «. 
Vacuum in condensers— 

Starboard .. .. - 

279 
Revolutions minute— 

Star 

Port 81°5 
Mean p in cylind 

igh-pressure, port . . 

Low-pressure, starboard 9°18 

Low-presure, port .. .. «. 
Mean indicated horse-power— 

Starboard engines 4s 46 we 


Total collective power .. .. .. .- .. 458749 
‘. ae consumption for three hours = 18,8101b. = per ILH.P. per hour = 
“38 Ib. 
Norte B.—Measured mile trials at Maplin, Feb. 13th, 1884. 


With all contract weights on board— 
Ist run u m. Lae 
90 44 «58 }s 12 = 18°750 K. 

2nd run down 48sec. 
91 revolutions 5 17 = 13°388 16140 16-285 
16°215 

runup . 'm. 52sec, 
92 = 19048 16881 
30m. 17 — 
4th run down sec. 4. 
20 = 18°846 
With natural draught only.—Second trial with closed stokehol 


forced draught—eq 
boilers out of ten :— 


Istrunup .. lh, 22m. 4sec. 
22 }sm. 18sec, = 18°182 knots 


2nd run down 44m. Isec. } 
= 15254 


Nore C.—Trials for time of making the complete circle, engines work- 


ing full speed. 


THE Italian Government have determined to offer, on 
sion of opening the Turin Exhibition, a of £400 
practical process for the transmission of electricity. 


les and. 
to about lin. of water pressure—using only eight . 


16°718 mean . 


the occa, 
for the most . 
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DETAIL OF CENTRAL PIER, 


OUSE BRIDGE. 


For description sce page 267. 
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THE IRON, COAL, AND GENERAL TRaADgs 
OF BIRMINGHAM, WOLVERHAMPTON, AN} 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TuE end of the quarter is operating to limit the amount of business 
doing at the finished ironworks, Consumers in some directions are 
and will not consent to accept further deliveries at 
present, and new trade is almost universally held over until after 
the quarterly meetings next week. Consequently there is Jess 
doing at the mills and forges at date than fora long time past. Jn 
sheets this is particularly noticeable. If trade were in a normal 
condition the result of the diminished output should be to 
strengthen prices. But as things now are the effect in this direction 
is not likely to be of much account. 

The probable action of the marked bar houses next week was 
much discussed this—Thursday—afternoon in Birmingham, and 
yesterday in Wolverhampton. Those buyers who last week ex. 
pressed the view that a reduction of 10s. in marked bars was not 
altogether unlikely, supported that view to-day by giving as their 
reason the forthcoming arbitration upon the ironmasters’ wages 
question. It is understood, however, that Mr. Fisher Smith, the 
agent of the Earl of Dudley, who generally leads when a rise or a 
fall is declared, is opposed to any drop. He argues—and in this he 
carries the bulk of the market with him—that such a course would 
not the demand one bit. is that the Ear) 
of Dudley’s bars will be redeclared at £8 2s. 6d., and those of the 
other list houses at £7 10s. This is the price at which best bars 
have stood for nearly fourteen months. Second-class bars are this 
week £6 15s. to £6 10s., and common bars £6 to £5 17s. 6d. as the 
minimum. 

Hoop makers state that inquiries from the United States are 
very small. It would seem altogether likely that very much less 
business with America in cotton baling hoops will be done this 
year than formerly. In confirmation of this view I may mention 
that it is understood that the Pittsburg firm of ironmasters—Wm, 
Clark and Co.—who for several seasons have had a direct agency 
in Wolverhampton for the buying and shipment of cotton ties com- 
mere to the United States on their behalf, will not engage in that 

usiness this year. Their agency is for the present, at any rate, 
suspended. What with the tariff alterations and the lower prices 
of iron in America, it is clear that there is not now the money to 
be made out of the importation of English hoops by American 
buyers which formerly was netted. 

Hoops are in fair demand for the colonies and the Continent, 
But the drawback is that the railway rates prevent our manufac- 
turers being very successful in securing the orders, for producers 
near the sea coast can quote lower prices. Hoops rolled by the 
list iron houses of from 14 to 19 w.g. are quoted by some at £8 and 
by others at £7 10s., while ordinary sorts for export can be had at 
£6 5s. to £6 10s. Bedstead hoops of small sections are £6 15s, to 
£7. The commonest hoops rolled—for nail making—are £5 17s. 6d, 
to £5 15s. at works; but some other districts are offering them at 
even less, the price including delivery into the Midlands. 

Nail rods, tip iron, and other small kinds of iron are in mode- 
rate request Slit nail-rods are about £517s. 6d. Belgian rods 
can, however, be supplied more cheaply to London merchants. 

Gas strip is quoted this week at £6 5s. to £6 2s. 6d. Hinge 
strip is worth £6 15s, to £7, and for superior qualities £8 is 
demanded. 

The plate trade is improved. The standard of the best houses 
for boiler-plates of 4cwt. each, 4ft. wide and 15ft. long, is £9; 
best ditto, £9 10s.; double worked ditto, £10 10s.; and treble 
worked ditto, £12 10s. Treble best for strong work and flanging 
are quoted £15 10s. Ordinary boiler-plates are, however, offered 
in abundance at £8 10s. 

Girder plates, in consequence of the activity among the bridge 
builders, are in brisk d 1, but petition from outside dis- 
tricts prevents makers here from getting their usual share of work, 
Black sheet prices remain at £7 for export singles, £7 10s. upwards 
for doubles, and £8 10s. for lattens. ne prices quoted to-day for 
galvanised sheets were not very uniform. A fair average for 
corrugated sheets to 24 w.g. in bundles delivered Liverpool was 
£12 5s. per ton, and delivered London £12 10s. to £12 15s. Some 
makers would accept £12 delivered Liverpool. High prices are 
being asked for some brands of galvanised iron of exceptional 
quality, for which there is a limited sale. It is understood, for 
instance, that some of the Bristol makers are quoting for their 
double best flat galvanised sheets such prices as: 12 to lbg., 
£17 5s.; 17 to 20g., £17 10s.; 21 to 24g., £19 10s.; 25 to 26g., 
£21 10s. per ton. Such sheets the makers guaranteed to be cold 
rolled, close annealed, and very soft. 

Galvanised corrugated sheets, rolled by Morewood and Co., 
bearing the Red Star brand, were quoted to-day at £12 for 18 
to 20g., £13 for 24g., £15 for 26g., and £17 for 28g. The Lion 
brand was £12 10s., £13 10s., £15 10s., and £17 10s., according to 
gauge. Cold-rolled flat sheets of the Woodford Crown brand, 
in cases, were £15, £16, £18, and £19, according to gauge; and 
cold-rolled Anchor brand sheets, also in cases, were £17, £18, 
£20, and £21 respectively, according to gauge. 

Preparations for increasing the production still go on. The 
body of capitalists—some of whom are directly connected with the 
firm of Messrs. Robey and Co., agricultural engineers, of Lincoln— 
who have been negotiating for a works near to Wolverhampton for 
the establishment of the galvanised sheet business, have now 
definitely taken premises. ‘hey have also given out the contract 
for the necessary corrugating and other meaner. The new 
concern will trade under the title of the Imperial Galvanised Iron 
Company, and intend to commence operations as soon as they can 
get their plant laid down. 

An extensive new works is soon to be erected by the Wolver- 
hampton Corrugated Iron Company upon the site of the old 
Shrubbery Ironworks, Wolverhampton, formerly the property of 
the once celebrated ironmasters, G. B. Thorneycroft and Co. I 
reported the purchase of the site two or three weeks ago, The 
machinery from the existing works of the Corrugated Company 
will be removed and will be added to, so as to make the new plant 
one of the best and most economical in the Midlands, Flat and 
corrugated sheets will be produced, and the company hopes to have 


PIG IRON IN GERMANY. 
TuE following table gives the production of pig and other crude 
iron in the countries comprising the Customs Union of the Empire 
of Germany during ten years, 1872 to 1881, distinguishing likewise 


Importe. Exports. | Consumption. 
tons. tons. tons. 
1862 152,815 13,127 735,381 
1863 | 155,200 12,030 895,151 
1864 | 110,830 13,874 944,606 
1865 | 179,887 10,418 1,102,356 
1866 140,469 20,606 1,116,601 
1867 | 116,914 29,621 1,074,156 
1868 1,200,188 | - 132,592 98,179 1,234,601 
1869 1,356,965 189,837 102,362 1,444,440 
1870 1,345,520 2297429 110,563 1,464,379 
1871 1,491,478 440,634 | 111,838 1,820,274 
150,857 2,439,186 
154,368 2,763,811 
220,501 2,184,277 
339,192 2,268,188 
306,825 2,078,490 
365,625 2,060,346 
418,916 2,173,797 
433,674 144, 
287,529 2,626,104 
312,570 | 2,800,349 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Dunlop, John H. Hayes, 
and George J. Fraser, chief engineers, to the Vernon, additional, 
for torpedo instruction; Edward Williams, engineer, to the 
Orontes, vice Barrett; and Samuel G. Follett, engineer, to the 
Excellent, for service in the Blazer. 

GENERAL ENGINEERING CONSTRUCTION.—The sixth of a course 
of lectures on ‘‘General Engineering Construction,” by Mr. J. 
W. Wilson, jun., vice-principal of the Crystal Palace School of 
Practical Engineering, was delivered on the evening of March 20, 
in the reading-room of the Society of Engineers, Victoria-street, 
Westminster; Mr. Perry F. Nursey, Neigh samy in the chair. 
The lecturer began by speaking of the old form of open timber 
pier work, with its few recommendations and many meager ak 
and especially of the various causes of its deterioration and their 
remedies. After considering the driving in various ways of the 
different kinds of timber piles, he proceeded to the subject of iron 
pier work, drawing attention to the general mode of combination 
of wrought and cast iron in their construction, with the advantages 
and disadvantages of each; and to the different forms of iron 
columns and piles, and their different modes of sinking. Attention 
was next directed to the superstructure; the arrangement of bays 
and nests; diagonal bracing and lateral stiffening; deck and 
framing; deck structures, &c.; and the lecturer pointed out, by 
means of plans of existing structures, the variations which occur 
in pier work as regards length, breadth, elevation; ition and 
form of head; concluding with some general remarks as to the 
position of piers and their cost. The lecture was well illustrated. 


a capacity o' tons a week. Its present capacity is between 200 
and 250 tons a week. It is hoped that the new works will be 
ready in the autumn. eft 
Best all-mine hot blast pigs are 60s. per ton, and this price 1s 
likely to be re-declared at the quarterly meeting. The d l is 
poor, the figure being too high, except for special purposes, and 
consumers are content with the lower qualities made partly from 
native and partly from imported ores. Many of the pig makers 
have considerable stocks on hand. Part-mine pigs are 45s. to 
42s, 6d.; and cinder sorts, 40s. to 37s. 6d., and occasionally less. 
Northampton forge pigs are 41s. 6d. to 42s, 6d.; and Derbyshires, 
44s. Only small sales were made this afternoon. . 
This week the Lilleshall Iron Company, Limited, Shropshire, 
has made a start with its new steel plant. The process which 
the company has adopted is what is termed ‘‘the Basic-Bessemer, 
and is, it is understood, the outcome of special investigations and 
experiments conducted by its own engineers extending for a long 
time past. The firm inform me that they intend to produce best 
soft billets and slabs to compete with the chief continental basic 
makers and also with open hearth steel. In this connection much 
interest attaches to the remarks made last week by the Earl of 
Granville before the Institute of Civil Engineers. His lordship 
said that we knew the age of iron was quite past, amd that he 
placed his hopes for the future on making steel, ‘* which he hoped 
to begin next week, and which he would not attempt to conceal 
from such experts as were then present was to be of the very 
pee quality.” His lordship is the chief proprietor of the 
Lilleshall Company. 
The wire rod makers of Shropshire gave only a poor account 0 
business this afternoon, consequent upon the strike in the wite 
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drawing trade. Current business may almost be said to be at a 
standstill. The price quoted for ordinary nail rods was £6 per ton. 
The ironworkers are evidently going to do their best to resist the 
appeal of the masters to the arbitration of the Wages Board to 
declare a further reduction in their remuneration. At meetings of 
the men, which have been held in two or three parts of the district 
this week, resolutions have been passed declaring the proposed 
reduction to be unjustifiable and uncalled for, and pledging the 
meetings to do all in their power to resist it, ‘‘ considering that any 
further reduction in wages will not tend to increase the trade.” 
With a view to united action a meeting of delegates from the vari- 
ous works in the district is called for next Monday, to consider the 
ition. 
rhe reconsideration of the wages question in the coal trade will 
be introduced by the employe:s’ section at an early meeting of the 
Coal Trade Wages Board. It would be brought on at once but 
for the want of a president. Mr. Haden Corser has retired from the 
office, devoting his attention to politics; and Mr. Alfred Young, of 
the Oxford Circuit, is to be invited to succeed him. The masters 
claim to be considered directly this matter is settled. A section of 
the men in the Dudley part of the district are aS accept 
the Wages Board as in any way binding upon them. Their action 
may possibly prove to be “ugly” by-and-bye, but it is hoped that 
better counsels will prevail. 

Mr. R. Smith Casson, general manager of the Earl of Dudley’s 
Round Oak Ironworks, Brierley Hill, and well known as one of 
the patentees of the Casson-Bicheroux gas furnace, has been 
elected vice-president of the South Staffordshire Institute of 
Iron and Steel Works’ Managers. 

The bridge, girder, and roofing trades keep fairly active, with a 
prospect of other work being given out. The contracts in hand are 
in much part on export account, but some home orders have been 
recently received. The prices at which the work has to be accepted 
do not, however, show any improvement. The new bridge work 
which has recently come into the district includes a contract for the 
bridge which is to be thrown across the Thames at Putney. It has 
fallen to Messrs. Simpson and Wood, of the Grand Junction Works, 
Darlaston, and Globe Ironworks, Walsall. 

The Indian railways are in the Midlands and are just now again in 
the market for a supply of wheels and axles and axle-boxes for the 
Government lines. The Oude and Rohilkund Railway Company 
requires switches and crossings, engine turntables, and ballast 
wagons, Steam — and weighing machine makers are trying 
for the orders which the Great Indian Peninsula Railway Company 
is about to give out. 

The North Staffordshire finished iron trade still evinces no im- 
provement. The hopes which were entertained a few weeks ago 
of an early revival have been disappointed, and things are now at 
their normal level again. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—An absence of business in nearly all departments 
still characterises the iron trade of this district, and with prospects 
of | ing ption in some of the iron using branches of 
industry, and a general want of confidence with regard to the 
future, buyers naturally are very indifferent about giving out 
orders beyond what they want for actually known requirements. 
So far as pig iron is concerned, makers seem to be equally indifferent 
about pressing sales, and the improvement which has been 
exhibited in the Middlesbrough market during the past week helps 
towards encouraging makers in maintaining an attitude of firmness. 
The condition of the finished iron trade is, to use a very common 
expression, ‘‘sick,” and forge proprietors generally find it very 
ditlicult to get work sufficient to keep them going, whilst many of 
the merchants are talking the market down even more than actual 
circumstances would seem to warrant. There is no doubt a weak- 
ness in prices, and in many cases a disposition to make concessions 
to secure orders, but the leading manufacturers are not disposed to 
meet buyers to the extent they appear to expect. . 

The actual business doing at the Manchester market on Tuesday 
was again extremely small. For local and district brands of pig 
iron there was so little inquiry that prices were scarcely tested. 
Nominally quotations were alsteined at late rates, Lancashire 
makers being firm at 44s. to 44s. 6d. less 24, as their minimum for 
forge and foundry qualities delivered equal to Manchester, and for 
district brands the minimum quotations remained at about 43s. 10d. 
for forge to 44s. 10d. for foundry Lincolnshire less 2 delivered 
here, but there was little or no business doing at these figures. 
For Middlesbrough iron rather more money is being obtained, 
especially for forward delivery, to secure which buyers are in some 
cases willing to pay a small premium upon present rates. In some 
of the best named brands of foundry sales for forward delivery 
have been made at about 48s, 4d. net cash equal to Manchester, 
with good ordinary brands averaging 46s. for prompt sales, and 1s. 
per ton more for forward contracts. 

In the hematite trade there is still but a very slow business being 
done, and orders are only to be got at such very low prices that in 
some cases makers are declining to entertain otfers on the basis of 
the prices now current in the market. Where sales are made the 
average prices are about 55s. 6d to 56s., less 24, for good foundry 
brands delivered into the Manchester district. 

For manufactured iron the average prices are about £5 17s. 6d. 
per ton for good Lancashire and North Staffordshire bars delivered 
into the Manchester district, but buyers are holding back for lower 
figures, and in a few cases there are sellers at £5 15s.; and north 
country bars continued to be offered freely at £5 12s, 6d. Lanca- 
shire made boiler-plates average £7 15s.; sheets, £7 10s.; hoops, 
£6 7s, 6d.; and common Cleveland plates and angles, £5 12s. 6d. 
per ton, delivered into this district. 

In the engineering trades report generally shows a falling off in 
the weight of new orders coming forward. In a few special 
branches activity is being maintained, and the leading tool- 
makers in the district are kept tolerably well employed. The 
cotton machine making trade is also tolerably active just at 
pa, The prospects of the engineering trades all through are, 

owever, not at all of a hopeful character, and in most branches a 
period of dulness is being looked forward to. 

The question of safety lamps, which is just now so largely 
engaging the attention of mining engineers, was again before the 
members of the Manchester Geological Society at the ordinary 
monthly meeting on Tuesday. Mr. J. Dickinson H. M. chief 
inspector of mines, drew attention to Herr Wolff's relighting 
apparatus described by Dr. Foster, inspector of mines, at the 
previous Wigan ting. question was raised whether an 
apparatus which enabled a lamp to be relighted might not bring 
with it an element of danger, as supposing the lamps were full of 
an explosive mixture when it went out and a light were suddenly 
struck in the midst of this explosive mixture, it was possible that 
there might be a great risk of explosion, which would not exist 
where the gas had been accumulating gradually in a lighted lamp. 
Mr. Dickinson admitted that under some conditions there might 
possibly be a risk of danger from this cause, but looking at the 

atinducements which existed for a miner to unlock and re-light his 
‘amp in a mine when he was at a great distance from the authorised 
re-lighting station, he could not help thinking that there was 
room for the introduetion of a means of re-lighting, such as Herr 
Wolff had introduced, in mines where the working places were a 
long distance from the lamp stations and the travelling roads were 
difficult to traverse. With regard to the suggestion made by Dr. 
Foster, that such an arrangement might be an infringement of the 
ines Regulation Act, Mr. Dickinson said it could scarcely be 
urged that the means of re-lighting such as the Wolff lamp possessed 
was Plainiy and straightforwardly an infringement of what was the 
real intention and spirit of the Act of Parliament, because the 
means of re enting was not absolutely and independently in the 
— of the miner, but was as much under lock and key as the 
pitself, Another matter connected with mining was 


forwardatthesame meeting. Messrs. Tongeand Kearsley, of Hulton, 
near Manchester, exhibited a model of a new patent safety cage, 
designed to remove risk of accident in the case of the breakage of the 
winding ropes. The cage is one of ordinary construction, fitted with 
a me! of wheels, slightly excentric, one wheel being placed on each 
side of the conductor or rod. In winding, the wheels are held by the 
chains, with their longest radius away from the rods, As soon, 
however, as the chains holding the cage go slack, the wheels are 
brought together by means of a spring or an elastic band, or by 
making the longest radius heavier, so that it would fall by its own 
weight. The conductor, being between, is firmly gripped by the 
wheels, and the greater the weight, or the stronger the spring, the 
more tightly are the conductors held. This arrangement has, I 
understand, already been tested satisfactorily by experiment in a 
mine shaft, and it is an apparatus, simple in construction, which 
can be readily adapted to any pit cage. 

In the coal trade the month has opened with a falling off in the 
demand, and a downward tendency in prices. There has been no 
general announced reduction, but with orders not coming forward 
more than sufficient to keep pits going about three to four days a 
week, and, stocks accumulating, colliery proprietors in most cases 
are popes to make special quotations for quantities, and at 
many of the West Lancashire pits reductions of 6d. per ton have 
been made this month on all classes of round coal. At the pit 
mouth best round coal now averages about 9s. per ton; seconds, 
7s.; and common round coals from 5s. 3d., for steam and forge pur- 

poses, to 5s. 6d. to 6s. for house fire qualities. Engine classes of 
uel are only in moderate demand; but the limited supplies of 
slack coming into the market keep up prices, and at the pit mouth 
burgy averages 4s. 6d. to 5s.; best slack, 4s. to 4s. 3d.; and good 
ordinary qualities, 3s. 3d. to 3s, 6d. per ton. 

For shipment there is a moderate demand, but there is so much 
stock being pushed upon the market, that very low prices have to 
be taken to secure orders. Steam coal delivered at the high-level, 
Liverpool, or the Garston Docks, is to be bought at 7s. to 7s. 3d.; 
and seconds, house coal, 8s. 3d. per ton. 

The continued downward movement in prices is forcing to the 
front the question of a reduction in wages. Already the matter 
has been under consideration; and although nothing definite has 
yet been done, it is more than probable that some action will be 
taken before long. 


Barrow.—I have again to report a most unsatisfactory condition 
of the hematite pig iron trade of this district, as during the past 
week no notable change has occurred at market. Makersall round 
are pretty unanimous in opinion that many months will elapse 
before a revival will take place in the trade. The business transac- 
tions have not in any way improved the aspect of affairs. Con- 
sumers are very backward in placing out orders, and when contracts 
are offered they are limited to more immediate wants, and little 
speculation is noticeable in transactions. Makers are anxious to do 
business, although prices are ridiculously low, and they even offer 
lower quotations for large i The busi to hand from 
home consumers is considerably restricted, and the business doing 
on foreign and American account is practically ni/. The output all 
over the district is being continually reduced, but stocks, owing to 
the deliveries not keeping with the output, are growing 
rapidly, and some time will elapse before they will be satisfactorily 
reduced. Prices are unchanged, but have a lowering tendency. 
No. 1 Bessemer samples are quoted at 47s. per ton net at works, 
prompt delivery; No. 2 at 46s., and No. 3 at 45s. per ton. Steel 
makers are but indifferently employed, and find a scarcity of orders. 
Little business is doing in either the merchant or railway depart- 
ment, and if the trade does not improve makers will be under the 
necessity of restricting the output. Rails are offered and slowly 
changing hands at from £4 10s. to £5 per ton at works. Ship- 
builders, although in receipt of one or two new orders, are short of 
work, as ate also engineers, ironfounders, boiler-makers, and 
others engaged in the minor departments of the steel and iron 
trades. Iron ore is in limited request at low prices. Quotations 
are unchanged, orders being generally accepted at from 8s. per ton 
net at mines and upwards. Stocks all raund.are very heavy. 
Coal and coke easier. Shipping dull, as freights are low. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A STRIKING instance of the depreciation of manufacturing 
property was afforded at Sheffield on Tuésday. The Midland Iron 
and Steel Works—formerly known as the Cardigan Works—with 
the file factory, boilers, steam hammers, train of rolls, and indeed 
the whole of the plant, was offered for the fourth time to public 
competition. The premises—a portion of which is let for about £220 
per annum—are situated in the manufacturing quarter—Savile- 
street East—and the land is held under a lease for ninety-six years 
from 1863, at a ground rent of £43. In December, 1881, £3600 was 
bid for the property, and it was understood that £4000 could have 
been got for it; in 1882, the highest bid was £2400; and in 1883 
no offer could be obtained. On Tuesday, Mr. Bush, the auctioneer, 
stated that he was there to sell the works, absolutely without 
reserve. The bidding began at £500, and went up briskly to £1750, 
at which figure it was knocked down to Mr. B. M. Renton, iron and 
steel merchant, Wicker. The property was valued to the Twelfth 
Patriotic Building Society at £10,000, and it was mortgaged to the 
extent of £42,000. 

At the Parkgate Ironworks a notice has been posted intimating 
that the scale of wages agreed upon in the North of Englandas the 
result of the arbitration undertaken by Dr. R. 8. Watson upon the 
claim of the iron manufacturers for a reduction of 10 per cent will 
be adopted. The Parkgate and the Midland Ironworks are pretty 
fully employed, but prices are very lean. It is only by the most 
enterprising and yet judicious management that the volume of 
work can be maintained, eyen at the ruling low rates. 

Messrs. Edmund Draper and Co., St. Mary’s Works, Sheffield, 
have been the means of obtaining from the Austrian Government a 
concession of no little consequence—a reduction of duty on table 
cutlery, which came into force on March 3rd. Table cutlery, 
which has formerly been charged 30 florins per 100 kilos., is now 
charged 15 florins. To avoid the heavy tax of 30 florins, manufac- 
turers usually sent goods vid Hungary, but now they will accept 
the reduced tariff and transmit directly to the Austrian markets. 

Mr. Frederick Sibray—Messrs. Sibray, Hall, and Co., of the 
Fitzwalter Works, St. Mary’s-road—has been the leader of a rather 
important agitation in regard to the Sheffield. Assay-office. Mr. 
Sibray, in several well-written letters, has urged the necessity of 
having the Assay-oftice open every day. That this is the general 
desire of the silversmiths is evident from the presentation of a 
petition to that effect, signed by every manufacturing silversmith 
in the town, with one exception. If this concession is granted by 
the guardians, manufacturers would then be able to send their 
goods to the Sheffield office, and avoid paying carriage to London 
and back; and—Mr. Sibray says—would feel themselves placed in 
a fair position for peting with the London makers, ‘* who are 
at present able to execute an order while we are waiting for the 
office opening.” Mr. Edward J. Watherston, of Pall Mall East, 
London, energetically supports Mr. Sibray’s proposal, stating that 
“over and over again has he been disappointed by the non- 
arrival of ordered work from Sheffield, the only explanation being 
that the goods could not be finished in time for the Assay-oftice.” It 
seems singular that in Sheffield, the very centre of the silver and 
electro-plated trade, the manufacturers should have heen so long 
content with the present inadequate arrangements. Another point 
is difficult to understand—why, not only in Sheffield, but in Lon- 
don, ‘‘ the scrape and parting assay” should be continued, instead 
of ‘‘ the touch,” as in Paris and Vienna. ‘‘ Only lately,” says Mr. 
Watherston, ‘‘ two goblets were sent to be hall-marked—one to the 
Goldsmiths’ Hall, the other to Paris. The one left to the tender 
mercies of Mr. Prideaux and his lieutenants came back scraped and 
‘injured past hope of recovery; whereas the one sent to Paris has 
been returned without a scratch.” ‘The fact is,” he adds, ‘in 


Paris and Vienna the assay-offices are managed with a view to the 
encouragement of trade and commerce; in England, on the con- 
trary, they ought rightly to be described as ‘‘ institutions for the 
prevention of British trade and commerce.” 

In the Dronfield district some 400 colliers are on strike against 
certain alterations in their manner of working which they say 
would be equivalent to a reduction of 10 per cent. in wages. The 
dispute is at the pits of the Unstone Coal and Coke Company. 


THE NORTH OF ENGLAND. S 
(From our own Correspondent.) 

A quiet feeling pervaded the Cleveland iron market held at 
Middlesbrough on ‘Tuesday last, both buyers and sellers being 
apparently inclined to await the issue of the statistics for March 
before taking further action. , Meantime prices remain unchanged, 
the usual quotation for No. 3 g.m.b. for early ay eg | being 
37s. 3d. per ton. Buyers are ready to give 37s. 3d. for forward 
delivery, but sellers are not prepared to take that figure, expecting 
as they do that higher rates will be obtainable when the shipping 
season has fairly set in. The stock of forge iron has been lately 
much reduced, and though the demand has also fallen off, the price 
is well maintained, 35s. 9d. to 36s. per ton being freely given. 

There is little inquiry for warrants, and the prices remain at 
37s. per ton. 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough has decreased 310 tons during the week. During 
March it decreased 823 tons. At Glasgow there was an increase 
of 405 tons last week. During March 80,865 tons of pig iron, and 
31,168 tons of manufactured iron and steel were shipped from 
Middlesbrough. This is an increase over February of about 
11,000 tons of pig iron, and about 7000 tons of finished iron and 
steel. The principal items comprised in these returns are as 
follows :—Scotland, 23,470 tons ; Germany, 18,065 tons ; Holland, 
8503 tons ; France, 5990 tons ; and Italy, 5830 tons. 

There is no change in the finished iron trade. The demand is as 
slack as ever, and manufacturers cannot get sufficient orders to 
keep their mills running fulltime. Prices, however, are unaltered, 
ship plates being £5 2s. 6d. to £5 5s. per ton; angles, £4 15s. to 
£4 17s. 6d.; and common bars, £5 2s. 6d. to £5 5s., free on trucks 
at producers’ works; cash 10th less 24 per cent. 

Dr. Spence Watson, the selected referee, will hear evidence in 
respect of the wages dispute in the North of England finished iron 
trade at Newcastle on the 5th inst. 

The Sunderland engineers’ strike still continues. The men have 
now been out for nine months, and still continue to receive relief 
from the strike fund. 

The shipbuilding trade at Middlesbrough is almost at a stand- 
still. Messrs. Craggs and Son have no new orders in hand, and 
have paid off most of their men. Messrs. R. Dixon and Co. have 
also largely reduced the number of their hands. The new ship- 
yard belonging to the Tees-side Company is nearly ready; but there 
are no orders to commence upon. 

The accountant’s certificate, issued according to the provisions of 
the Northumberland coal trade sliding scale, shows that the 
average selling price of coal for the three months ending February 
29th was 5s. yd. per ton. By it the wages of underground men 
and banksmen will be reduced 1} per cent. 

A statement of the affairs of the Carr House Iron Company, of 
Hartlepool, has been circulated among the creditors. The total 
liabilities amount to £16,303, and the available assets to £2567. 
The latter sum comprises book debts—good—£625; doubtful 
debts, £747, estimated to produce £3 7s. 6d.; and stock-in-trade, 
£2016. The debtors state that they had a capital of £4000 in 
January, 1881, and that this amount was lost during 1883. 

Wages throughout the North tre everywhere falling. The men 
seem for once convinced that it is inevitable, and that resistance is 
hopeless. There are few strikes, and these meet with no 
encouragement or sympathy, and soon come toanend. To get the 
best terms possible, so as to keep at work, is the one thing now 
aimed at. Meanwhile, many hundreds are walking about in idle- 
ness, and there is much privation among women and children. 

At a public meeting held at Stockton this week resolutions were 
passed protesting against the ir ters of the Cleveland dis- 
trict being supplied with water by the Stockton and Middlesbrough 
Corporations Water Board at 3d. per thousand gallons, which is 
said to be below cost price. The Corporations were urged to 
attempt to get an Act of Parliament empowering them to charge, 
at least, cost price. The object of the promoters of the meeting 
in question was to cheapen the water supply to householders at the 
expense of the ironmasters. It is not thought probable that suc- 
cess will attend the movement, as the 3d. rate is embodied in the 
original Act of Parliament, and was a condition of it being allowed 
to pass. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has again been quiet this week, 
the alterations in the prices of warrants being inconsiderable, 
although the feeling is somewhat weaker. Pig iron exports are 
a little larger in amount, but the total quantity despatched in 
the last quarter is from 9000 to 10,000 tons less than in the 
corresponding period of 1883. The larger shipments of the week 
were 2379 tons to Germany and 1500 to France. The inquiry from 
the United States is comparatively poor, and that from Italy and 
France is not at all so enco ing as it was several weeks ago. 
In one or two cases the market values of makers’ iron are a shade 
lower, but on the whole the quotations this week are unchanged. 
There are ninety-three furnaces in blast as against 111 at this date 
in 1883. The stocks of pigs in makers’ yards are believed to 
undergo scarcely any change, but there is a gradual addition to 
those in Messrs. Connal and Co.’s warrant stores. 

Business was done in the warrant market on Friday at 42s. 5d. 
to 42s. 64d. cash. On Monday forenoon the figures were 42s. 54d. 
to 42s. 44d. cash, and 42s. 64d. one month, while the afternoon 
quotations were 42s. 5d. to 42s. 44d. cash, and 42s. 64d. one 
month. Tuesday’s market was quiet, at 42s. 4d. to 42s. 34d. cash, 
and 42s. 6d. one month. Business was done on Wednesday at 
42s, 2d. to 42s. 3d. cash, and 42s. 44d. one month. To-day— 
eerie a Church holiday in Glasgow, the market was 


The quotations of makers’ iron are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No, 1, 53s.; No. 3, 51s.; Coltness, 
58s. 6d. and 51s.; Langloan, 54s. 6d. and 51s. 3d.; Summerlee, 
52s. and 48s. 6d.; Calder, 53s. 6d. and 47s. 6d.; Carnbroe, 52s. 
and 48s.; Clyde, 48s. and 45s. 6d.; Monkland, 44s. 3d. and 
41s. 6d.; Quarter, 43s. 9d. and 41s. 3d.; Govan, at Broomielaw, 
44s. 3d. and 41s. 6d.; Shotts, at Leith, 58s. and 52s.; Carron, at 
Grangemouth, 48s. 6d. and 47s. 6d. (specially selected, 54s.) ; 
Kinneil, at Bo'ness, 46s, and 45s.; Glengarnock, at Ardrossan, 
52s. and 46s,; Eglinton, 46s. 3d. and 43s.; Dalmellington, 49:, 
and 44s, 6d. 

The imports of Middlesbrough pigs at Grangemouth show an 
increase on the quarter of fully 10,000 tons. 

A scarcity of fresh orders is being experienced in the malleable 
iron and engineering trades, although the necessity for discharging 
additional workmen does not appear quite so great as it was several 
weeks ago. The locomotive works in Glasgow and neighbourhood 
are still well employed, a great proportion of the work in hand 
being for abroad. Excluding pig iron, the value of the iron exports 
shipped from Glasgow in the past week was fully £80,000. 

There is a moderately active market for coals for home use and 
shipment, but the pressure of the Quebec trade is not yet fully at 
hand on the Clyde, while the inquiry for the Baltic is not so good as 
it will be later on the Firth of Forth. At Glasgow there have been 
fair nt agg for abroad in the course of the week, and the inland 
demand has been a shade more brisk, there being, however, no 
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material alteration in prices. The shipments of 
—_ at Grangemouth are about 1000 tons less for 

the three months than they were in the corre- 
sponding quarter of last year, and at the other 
ports, both on the east and west coasts, the ex- 
= are generally behind, the total comparative 

alling off For the quarter being about 30,000 tons. 

The miners continue to agitate for the general 
aoe i of short time, and are holding frequent 

with this object i in view. In some dis- 
‘riots e agitation has been successful from the 
men’s a of view, while in others the colliers 
are wanting the old number of hours. Unless 
there should come a marked improvement in the 
trade, there is little probability of the policy 
adopted miners eventuating in a general 
increase 

The miners in ciate employment of the principal 
oil companies of Scotland have agreed to reduce 
the wages of all their employés, the piece workers 
by 10 per cent. and the weekly wage men in pro- 
portion. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

THOSE ignorant of the private arrangements 
which have been agreed to between the steel 
works simply see a lessened market and short 
time, and reason therefrom that orders are 
coming in slowly. The fact is, however, that the 
lessened market is the result of a systematic 

rocedure, though trade is undoubtedly dull. 

e works in the confederation have agreed to 
certain restrictions, and no works can make more 
than a certain number of tons per week, any 
more than they can quote a price without due 
consultation. This accounts for the wow in 
the district being silent on Monday aoe. 
and 2 pus only from Tuesday to turday. 

This confederation has not been started, as is 
on generally, to obtain an 
artificial price e fact is, that the market 
price of rails was below the cost, and that it was 
imperative to do one of two things—close the 
works, or make an arrangement with one another 
a to make steel except at a certain price. This 

course now prevails, and is, of course, 

Steal ied with drawbacks. Prices have been put 

up a little over £5, and buyers have receded and 
on to see what is to follow. 

I do not see w = the union of steel makers 
should not be productive of good. Why not in 
steel as in meat, in corn, in beer? Steel makers 
only want a fair return for capital and labour. 

Substantial fish-plate orders have been booked 
by Tredegar Company for New South Wales. 
Landore has a Jarge stock of malleable steel for 
the suspension bridge of the Frith of Forth, and 
no doubt will retain its high repute. 

An easier tone prevails in the coal trade. Ina 
recent perambulation I heard of steamers idle 
and collieries quiet. In fact, in the Rhondda at 
present many collieries are idle a couple of days 

week, and prices as a consequence are droo; 
ing. The present reaction is perhaps due to the 
over speculation which not pg eo obtains 
= t some of our coalowners. ere has been 
deal done in connection with the Egyptian 
hm and coaling ports are at present stocked 
well. Great care is re uired to see what the 
course of things will ouse coal, and indeed 
eer are gone fort the present out of active 
inquiry, and it is only a few of the principal 
holders of 4ft. steam and Rhondda No. 3 who 
may be said to be “ti For the principal kinds 
I do not expect any faltering in demand. 

A better tone prevailed at Newport this week. 
I hear that the egar Iron and Coal Company 
has the orders of the Great Northern 
Railway of Ireland. Bunker coal is generally 6d. 
per ton lower. 

At Swansea there was a good week’s work, 

represented by 31,000 tons of coal and 10,000 tons 
of tent fuel. Prospects at this port are very 


In the mem f districts of Merthyr there has 
been a good deal of ferment betweea the men and 
mend Bailey, the managers. Several actions 
the hauliers for neglecting 
their di duty. If these collieries had joined the 
the benefits of the arbitration arrange- 
ments of the Sliding Scale Committee would now 
‘be evident. 
The Sliding Scale Committee met this week at 
Cardiff, when the question of the Fleuss life- 
tus was brought on for discussion, 


and Mr. Roquet sempre and explained its mode 
of use. btl ctical will be 
adopted after the trial, which is fixed to be at 
Liwynypia this week, Mr. Hood having kindly | 5440. 
granted leave. 

eputation to wait upon the Home Secretary for 


shown by the col colliers 
to the removal of the Gelli employers’ liability 
case from Pontypridd to the assizes at Swansea, 
and it is maintained that this will weaken its 
usefulness. In Mr. Burt’s Amended Bill this will 
be touched upon. 
ax from the yard of 

e P pany, Newport, on 
Saturday, fora Cardiff Company. It has another 
oo tions for right and privilege of 

e examina or rig o! 
locus standi, in re the Barry iat end other 
Bills, are now on. In the case of Barry the claim 
of the Marquis of Bute was allowed. 


LaUNcH OF A STEAMER AT BAkROW.—There 
was launched from the yard of the Barrow Ship- 
building Company on Sat last a splendid 
new iron screw steamer, built” to the order of 
Messrs. Ta; aplor, Abraham, and Co., of Liverpool, 
and intended for the general cargo trade. As 
she left the ways she was named the County of 
Salop by Mrs. Taylor. The new vessel has been 
built to the highest class at Lloyd’s, and is 295ft. 
long, 36ft. beam, 24ft. 6in. depth of hold, and a 

gross tonnage of 2100 tons. She will be fitted 
vith a pair of direct-acting surface-condensing 
engines, with cylinders 34in. and 64in. diameter, 
and a stroke of 42in. Steam is generated by two 
boilers 14ft. Gin. diameter, aw long, with 
118ft. bar surface and 3743ft. of heating surface. 
She is schooner rig, and built to the hi class 
at Lloyd’s. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and seen 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at whic 
the Specification they require is referred to, instead of 
giving the proper number of the Specification, The 
mistake has been made by looking at Tur ENGINEER 
Index, and giving the numbers there found, which re | 
refer to the pages, oe of turning to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 

When have been “communicated,” the 
“name and address of the communicating party are 
printed in ftallce 

25th March, 1884. 

and Cooxina Ranges, J. E. Russell, 

5385. Looms For WEAVING, R. Ingham, Clitheroe. 

5886. RoTary G. A. Wilson, 
Broadgreen, ‘Verpoo: 

5887. Srorrens for Cans and Bort.es, H. G. Hellier, 

mdon. 

5388, TRAVELLING J. McGuirl, Maryport. 

5389. BustiEs, &c., J. New York. 

5390, TELEGRAPHIC P. Thompson.—(C. G. 
Burke, New York.) 

5391, STEAM Traps, W. P. Thompson.(@. B. 
McCracken, Connecticut, U.S. 

5392. WasHiInc and Wrincinc Macuings, Taylor, 
Blackburn. 


5393. Steam, &c., Encines, J. C. Rhodes and J. F. 
Shaw, Manchester. 
5394. Dersctos for Locomotives, C. 
5395. Fasteners for Boots and Sores, &c., H. 
Fletcher, Birmingham. 
5396. “ EXcELsIon” FLOOR Cramp, T. Thornton, Bury. 
5397. Openinc Boxes, &c., T. Smith, Bootle-cum- 


5398. Avromatic Motion for Stroprrinc Looms, E, 
Smith, Bradf 

5399. CRICKETING Srimes, G. 8. Smeeth, Salford. 

5400. Stzeeve Livks, &c., W. T. Braham, 

5401. Prorectine Lire Surps, &c., from DaMacE by 
Waves, J. P. Moss, Southam: 

5402. UMBRELLA econ, F. J. Gorle, Droitwich. 

5403. Revotvinc Warp Macuines, W. Start, Notting- 


5404. Warp Macuines, W. Start, 
5405. HamMerwess Guns, J. W. 8 Nuneaton. 
5406. BicycLe and Tricycie Lamps, G. ter, Bir- 


5407. Screws, F. J. Beal, Sheffield. 

5408. Propucina Movuips, W. Lowe 
and D. Cavagna, Salford. 

5409. Seconpary Batreries, G. Prescott, M. Purcell, 
D. Sherlock, and W. H. Dunne, Dublin. 

5410. Arr Pumps, &c., J. Saunders, Liverpool. 

5411. for Corves, &c., 
R. L. Watson and J. R. Wilson, Barnsley. 

5412. Gas Encrnes, J. H. Dewhurst, Sheffield. 

5413. Fotprinc Steps, W. J. Gwynn, Malvern. 

5414. WaTer Meter, W. E. Gedge.—{P. Berthon and A. 


ih, France. 
5415. Lamps, J. F. Shallisand T. C. London. 
5416. Gatvanic Batrery Ce t, &c., H. J. J. 
A. w, New York, 


5417. —— an Hotpers, J. L. C. Cronyn, 


5418. Boots Sxoes, P. M. Justice.—(W. A. Reed, 
Westborough, U.S.) 

5419. Rock x Dass, A. W. L. Reddie.—(H. C. Sergeant, 
Denver, U.S.) 

5420. for Ratzs, J. Kerr, London. 

5421. Supportine, &c., DyNamo-ELECTRIC MACHINES, 
W. R. Lake.—{J. W. Boothby, New York, U.8&.) 

5422. Prosectites, H. H. Lake. —(F. 
U.8.) 

5423, Printine Presses, W. R. Lake.—(B. Humer and 
W. K. gman, U.8. 

5424, nan, Busxs to Corsets, O. E. Consedine, 


5425. Worxinc-up Furs, A. C. Wegener, London. 
5426. Preventinc Liquips Bor.ine Over, J. Hobbs 
and T. R. Purdy, London. 
of Wixe, J. F. Phillips.—(A. Rey, 
nce. 
5428. H. H. Lake.—(& John- 


Brockport, 

5429. 39, 'TRicrcLEs, D. E. and C. F. Dutrow, U.S. 

5430. Removinc Mertats from Ores, E. H. 
Russell, Utah, U.8. 

5481. REMOVING Precious Metaus from Orgs, &c., E. 
H. Russell, Utah, U.S. 

Lace, &c., A. J. Butler 
an enn: Nottingham. 

5433. CoLourINnG ARTICLEs of Giass, &c., A. H. Simp- 


son, Nottingham. 
5434. Pires and Tunes for Smoxrna Toxsacco, &c., E. 
J. Alment, Stratford. 
5435. Rotary Enorves, R. P. Park, South Melbourne. 
5436. Comsustion of Liquip HYDROCARBONS, 


, London. 
5437. Sreerinc Apparatus for Suips, &., J. White, 
Sunderland. 


er! 
SHow Tasiets, &c., 8. R. Brewerton, 
on. 
5439. Trunks or Boxes, H. H. Lake.—(F. H. Ransom, 
Buffalo, U.8.) 
Fotpinc Bepsreaps, W. N. Bryett, 
don. 
5441. Boot-neex, Artacuinc Buocks, C. Dickins 
Dublin. 


5442. TransmiTTING Power by Ropes, H. H. Lake.— 
(A. D. Whatton, G. Rice, and H. P. Hougen, a. 

5443. MatHematicaL Divipinc INsTRUMENTS, 8. 
Marks, London. 

5444. Bearrnos for the Stipinc of Boats, W. R. 
Lake.—{(J. C. Garrood, Boston, U.8.) 

5445. Impurities from FEeRMENTED 
Liqvors, H. W. Lobb, London. 

Surrs’ Sicxat Licnts, &c., A. Brock, South 


orwood. 
5447. Carpo.aTE of Lime, J. B. Austin, Southfield. 
5448. Trouser Stretcuers, W. H. Thomson, London. 
5449. Hancinc Carriace Lamps, J. L. Molyneux, 
Brooklands. 


5450. Prorectinc ORNAMENTS on CHIMNEY-PIECES, 
&c., E. Edwards.—(L. Girault, Paris.) 

5451. Ruuer, T. G. Snell, London. 

5452. Omnrpuses, &c., F. Biers, London. 

5453. CuronocraPH WarTcues, A. M. Clark.—{S. C. 

Scott, Brooklyn, U.S.) 

5454. RE-sTARTING TRAMWAY Cars, A. M. Clark.—{J. 
Wilson and W. Balder, Chicago, U.S. 

5455. Evecrricity the Sprep of 

er Motors, W. Balls, Sheffield, and 


of Tramway Raits, H. Withy, 
Durham. 
5457. Bats for LawN Tennis, &c., R. 8. Moss, London. 


26th March, 1884. 

5458. Cotourtne Marrers, F. Machenhauer, 

near Manchester. 

5459. Toornep Grip for Macutnes for PREPARING 
TextiLe Fisre, 8. W. Gillett.—( Messrs. M. Descards 
et la Société Flecheux, pere et fils, France.) 

EarTHENWARE, J. and J. F. Maddock, 


5461. Cycle Hill, Worcester. 
5462. Sprinc BELLows . Powney, Leeds. 
Hatrer for age &e., J. Wright, jun., Man- 


5164, Vevoctprpes, A. W. Hirst, Croydon. 


5465. Putrine Surps’ Boats out ready for Lowerina, 
= “McAuley, Lan Lancashire. 

5466, FLUSHING TANK, &c., w. ah Carlisle. 

5467. - BEpDsTEADS and Cors, J. Talbot, Bir- 


5468, Wes Printine, &c., Macuines, J. H, 
Buxton, D. Braithwaite, and M. Smith, Manchester. 

5469. or Trrumina, W. H. Farmer, 
Nottingham. 

5470. CirncuLAR Macuines for Propuctne 
Loopep Fasrics, 8. Notti 

5471. Drivine Puteys, A, C, Wells, Manchester. 

5472. Burren Workers, &c., R. T. Williams, Frome- 
field, Somersetshire. 
73. Makino Bricks, &c., R. Middleton, Leeds. 

5474. Typr Wrirers, R. H. Brandon.—(H. B. Richard- 
son, U.S.) 


5478. TRICYCLES, "Monteith, Lanarkshire, 

5479, CooKING by Gas, &c., J. Balbirnie, Sheffield. 

5480. Arr for Ventitatine, &c., J. Adams, 
Gi J. Binks, Bol 

5481. VALVE GEAR, 

5482, Looms for Weavina, T. R. iii and T. Marshall, 
Bradford. 

5483, ENABLING a Mortar or Gun to be CARRIED on 
and Frrep from a Boat, W. C. Nangle, Portsmouth. 

5484. Gas Motor Enarnes, J. Magee, fast. 

5485. RENDERING APPARENT the Discnarce of 
from a Lupricator, J. Dewrance and G. H. Wall, 
London. 

5486. Exrractine Fat from Cocoa, W. E. Gedge.—(Dr. 
H. Michaelis, — 

5487. Pocket Knives, H. H. Lake.—(B. A. Fiske, 
Washington, U.S. 

5488. KiLns for Burnina Bricks, &c., H. Wedekind. 
—(H. Duebderg, ) 

5489. Grare-Bars, T. Dugard.—(J. Mailer, San Fran 
cisco, California. 

5490. Makino Matrices for Printinc Sur- 
70.5) Johnson.—{R. L. Phila- 


5491. Taps, H. 

5492. &c., Par rom H. 8. Earl.— 
(J. H. Earl, Chicago, U.S. 

5493, SPINNING, &c., Supsrances, J. H. Clap- 
Whitehead, and T. W. Wheelwright, 


5494. SvpHon FLusuine Apparatus, D. Dundee. 

GINES, verpool, an 

5496. MaGazINE CARTRIDGE Boxes, W. Lake(C. 
Krnka, Bohemia.) 

5497. Motive Power Enornes, N. Browne.—(L. A. 
Paris.) 

. PERFORATED Piates, H. J. Haddan.—(B. Lan- 

et and C. Bonnet, France.) 

5499. CurrinG STRAIGHT, &c., Grooves, H. J. Haddan. 
—(0. Buchbinder and L, Vogt, Vienna.) 

5500. Mowine Macuine, A. H. Reed, London. 

5501. Mortisinc Macutngs, R. 8. Greenlee, 5 

5502. TRaNsMission of Speecn, C. E. Allen, Ber! 

usetts, U.S. 

5503, ‘TWo-WHEELED Venice, H. Kinder, Leicester. 

5504. Sarety Money Cuests, &c., 8. 8. Withers, West 
Bromwich, 

5505. CoLLar-stup, &c., Hoiper, W. G. Robins, 
Southsea. 

5506. UNiversat Music 


J. Francis, Rochford. 

5507. Lucirer Matcues, T. Reading. 

5508. Rotary Enarne, A. M. Clark.—(J. Blair, Tacoma, 
and A. W. Black, Portland, U.S.) 

5509. REVOLVING CHART and Map Sranp, A. M. Clark. 
—(H. E. Hayes, Brooklyn, U.8.) 

5510. Printinc Tetecrapus, W. R. Lake.—({A. F. 
Johnson, Brookl 0.8.) 

6511. Decoratine Woop, &c., J. H. Johnson.—(A. 
Semal, Belgium.) 

5512. YeELLow CoLourine Martrers, J. H. Johnson.— 
(The Badische Aniline and Soda Fabrik, Germany.) 

5518. Carvine Forgs, C. G. Morgan, Chatham. 

5514. Borroms at Sea, C. White, 
Hawsker, near Whitby. 

5515. Furnaces, H. D. ochin, Barnes. 

5516. ATTACHABLE Buttons, &c., A. Macmillan and A. 
M. Festing, London. 

Frans, A. Macmillan and A. M. 


6518. Sprivc Hoipers for Scarr Supe, A. M. 
and A. Macmillan, Loudon. ie 
27th March, 1884. 

5519. Sream, &c., Excines, H. Hudson, 


5520, SULPHATE of Asonta, W. A. Meadows, Rainhill. 
Seats Foor Rests, F. B. Welch, 


5523. Furnaces of ILERS, J. Stevenson, 
5524. Courtine for Rartway Wacons, R. H. Herriott, 
and W. Tomblin, and 8. W. Betts, N 
5525. Y Fasteninc Wixpows, T. C. 
recon 


5526. Furnace Bars, J. K. Broadbent, Salford. 
5527. ExtinouisHer for Panarrin Lamps, A. Milling- 


ton, 
5528. ‘Cranes, . Dodds, Jarrow-on-Tyne, 
5529. FURNITURE Castors, G. H. Brown, near Wolver- 
5530. Trouser J. Lawrence, Birmingham. 
5531. Marxine the Game of Bittiarps, T. Trussell, 


ottingham. 

5532. Or Cans, H. and J. Blamires, Huddersfield. 

5533. STIRRUP LEATHER Bucks, W. Letheren, Exeter. 

5534. TaPeR TurNiNG Latue, 8. Hazeland, Cornwall. 

5535. Re-caprinac and RE-LOADING CARTRIDGES, J. C. 
Cocker, Aston. 

5536. Lerrinc-orr Motion of Looms, C. Catlow, 
Burnley. 

5587. Setr-actinc Stop-motion for Steam H. 
France and T. E. Taylor, Marsden. 

5538. Steam Bor.ers, 

5539. Potato Marshall, M bole. 

MMOVABLE Srixe, H. Pentony, 

ion. 

5541. REGISTERING Suprty of to Horets, 
E. W. and F. 

‘Stare MACHINERY, G. Walker, Armley, 


5543. Boor and Sxor Counters, H. A. Bonne- 
ville.—(A. M. Morin, France.) 

5544. Vouraic Batrery, C. W. Stewart and G. H. Har- 
rison, London. 

5545. Fives of Steam Borers, J. Beaumont, Honley, 
and H. Thorp, New Hill, near Huddersfield. 

5546. DENDROMETERs, D. F. Mackenzie, Liberton, 
Midlothian. 

5547. Bicycxes, &c., R. Paulson, London. 

5548. WATER-CLOSET SUPPLY VALVES, M. Syer, London. 

5549. Corkscrews, 8. vy. Wolverham 

5550. Pock Oppenheimer, London. 

5551. for Warcues, &c., R. A. Flather, 


Sou pton. 
—- yy of Sopa, E. P. Potter and W. H. 
5558. EFUSE RECEPTACLES, A. M. F and A. Mac 
Millan, London. 
5554. FASTENING SHEET METAL Boxes, W. A. Barlow. 
Ritter, Bhrenjeld. 
. Rotary CLockwork Morion, W. H. “Pannell, 


don. 
5556. Fence for Woop Movipine Macutnes, J. Hayes, 
London. 


5557. the Vents or Discuarce Pires of 
Srxks, &c., C. W. Meiterand R. C. B. Moth, London. 

5558. WaTerproor Coats, &c., C. W. Meiter and R. C. 
B. Moth, London. 

5559. REFLECTOR, F. J. Harrison, London. 

6560. Revotvinc HEEL Boots and SHogrs, J. R. 


Lusricatisc Apparatus, P, Jensen,—(Z, 


ie agen. 
5562. STUFFING-BOX 
65638. Stoves, d&c., J. 
5564, “LOADING SMALL-ARMS, W. M. Scott 


5565, Suips’ Borroms, &c., from 

5 Cuiamps, W. R. Lake, P. F. Corbett 
Ww 

556 iTYLES for MANIFOLD WRITING. 
8 ue, London. 

5568, IRE-PROOFING Jorsts, &c., A, 
Clark.—{W. H. Dolman, New Yor 

5569. Hatters for Horses, &c., R. Lake.—(J, ¢, 

55 ‘IRE-STOVE J. Spear, 

5571. Suips’ Loas, A. M. Clark.—(D. Carroll, sy 

5572, LayIne and UNDERGROUND 
&c., Wires, J, B. Pash.—(7, R. James, Royal 
Park, near Melbourne.) 

5673. ELECTRICAL SUSPENSORS or Banpaces, B, 
Harness, Battersea. 

5574, RECEPTACLES for Coat, &c., A. Foley, Salisbury, 


28th March, 1884, 


5575. Boxes or Cases, A. McDonald, Langside, 

5576. Havuiine Tacks, J. Dick, Glasgow. 

5577. Driving REcIPROCATING CUTTERS of Reaping 
Macuines, &c., J. F. Moore, Liver pel, 

5578. Lock Nur and Bott, R. ee Smith, Plumstead, 

5579. Pranorortes, F. G. Knowle. 

5580. LEVER ey for Siro, E. P. Plenty, helere, 

6581. Turnnine in Factonirs, J J. Nic’ 
London. 

5582, Workinc Raitway Points, &c., E. Hancox, 
London. 

5588, PLovaus, J. Hornsby and W. Grice, Grantham, 

Improvers, E. H. Garner, Leighton 


5585. METALLIC F. R. Baker, Birmingham, 
5986, Suips’ Davits, J. 8. Wilson, Southam 
5587. AIR Rivixa Sappie, &c., J. 8. Cave, 


Vesse.s, H. St. C. Christophers, Park. 


5589. Sprnnina, &c., Corron and other Fiprovus Marr. 
RIALS, T. Ainsworth, Bolton. 

5590. Apparatus Usep in Consuncrion with Loco- 
Motive STEAM Enoines, W. Macpherson, Manchester, 
and W. Jones, Blackley. 

5591. Sree. or Iron, E. Edmunds, Newport. 

5592. Roor Coverine, A. Steenberg.—(V. Schourup, 
Viborg, Denmark.) 

5598. Macazine Riries, C. Garbe, Berlin. 

5594, Warm Arr Frreorate, J. Grundy, London. 


WINDING SEWING Twist on Spoo.s, E. Traf- 


k. 

5598, ‘Stipinc SappLe for J. Roots, 
London. 

5599. GraviraTine Lever for Tricycres, V. A. 
Wraight, London. 

5600. Srretcuine, &c., Macuine, J. Shore, 
Brockley 

5601. Sewixc Macuines, E. A, Brydges.—(G. Mertens 
and H., Hiilfert, Berlin.) 

5602. Case for Viottns, &c., L. Orth, Paris. 

Cases for PostacE STAMPS, &e., C. E. 8. Parker, 


5004. Drawine Pens, C. Pollak, London. 

5605. Keysoarp Musica Instruments, &c., N. B. 
Dennys, London. 

Street, E. H. Andreoli, 

on 

5607. Toy Money-nox, 8. and J. Homan, London. 

5608. Heavine up Suips, T, Summers and A. J. Day, 
Southampton. 

5609. Musicat Instruments, T. J. Brins- 


mead, 
PEx, Howpers, H. A. Eliot.—(B. Carter, New 


set. Totter AppLiances in combination with Para- 
soLs, B. Jacobs, London. 

5612, TELEPHONE TRANSMITTERS, Moseley, pant. 

5613. Maxine Cotrox Looe Bam Wagstaff and G. 


Bradley, Glossop. 
5614. Macuive for Manure, H. Skinner, 


A een. 
5615, Porntina, &c., Pixs, &., J. Richardson, Leeds. 
5616. Raisinc Cuains, &c., J. Ste 
5617. Apr.yine Evastic Tires to Venic.es, W. H. J. 
Grout, London. 
5618. Furnaces, L. Ho t, Anerley. 
5619. Bearinos, G. de Laval, Stockholm. 
Casks, &c., W. R. Lake.—{ W. Kromer, 


Germany.) 

5621. PROPELLiNo APPARATUS, F. Wirth.—(B. Gohrung, 
Stuttgart, Germany.) 

5622. AUTOMATIC Box, B. J. B. Mills.(L. 
Deguenant, Paris. 

5023, TELEPHONIC ARATUS, T. Preece and P. Lof- 
tus, Bradford. 

5624, Exvecrric Mains, J. E. H. Gordon, London. 

5625. CompIneD CANTEEN, WATER-BOTTLE, and CooK- 
ino Apparatus, W. , London. 

5626. Prore.iinc Screws, D. de Bruignac, Ver- 

les, France, 

5627. Cranes, W. L. Williams and H. Adams, London. 

5628. EconoMIsING J. Barnard, London. 

5629. Carn Coupiinos, A. J. Boult.—(7. L. McKeen, 
Baston, U.S.) 

5630. ATTACHING to Tooxs, A. J. Boult.—(C. 
H. Greliner, St. Louis, 

5631. RoPpr-MAKING MacHINERY, A. J. Boult.-(M. 
Leleu, Bpinac, France.) 


29th March, 1884. 
5682. Kerrie, &c., J. H. Lock, London. 
5633. FLUSHING Crosets, é&c. &e., Winn, Birmingham. 
5634, ConrucaTine Piates, F. D. Rose, Manchester. 
5635. Wrinaina, &., G. H. Richmond 


As Motor ENGIN Belf 
E, Ashworth, Man 


5637. CARDING ENGINES, 
chester. 
5638. InpicatiInc Power of Steam Enorves, T. H. 
2690. B Miles and Jolin, Bristol 
USKS, an 
. WoveN Fasrics, J. Smith, , Thornlie- 


N.B. 
5641. Gas Enotyes, J. J. Butcher, Newcastle. 
5642. Umpreias, &c., T. Wrench, 
5643. Firrixes for DispLayina Goons, F. McIlvenna, 
Manchester. 
5644. Raisinc Winpow-BLinps, &c,, W. Unsworth, 
Liverpool. 
6645. Sotrrarres, &c., W. H. Birt, London. 
5646. Topacco-p1PEs, J. Wood, Bath. 
5647. Camera Stanps, J. Thomson, 


1. 
5648. J. Dawes, Manchester. 
Four-cyLinper Air W. Jarvis, Ban- 


G. Mason.—{ W. Gass, 
il ia, U. 

BJECTS King, 
5653. ARMATURES of Dynamo Macnines, E. J. Pater- 
son, London. 

5654, Diccer, W. Simpson and A, Bateman, 
5655. STOPPERING E. G. Colton. (M. Rubin, 


5657. Gas Burners, &c., T. Singleton, Over Darwen. 


5660. Fiurers for Economisers, A. Roberts 


bury. 
5661. Tacvssn Srretcuer, A. W. Harrison, London. 


5476. CLIP PULLEYs, G. J. Lampen and E, C, Thee- 
dam, Wakefield, and J. W. Blackburn, near Leeds. 
Linacre. 
— 
Philadelphia, U.8.) 
5656, CONVERTIBLE CHAIR or TABLE, J. Teasdill, Leeds. 
er, London. 
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Borrieand 8ro London, detaching of or for other a tion is | powder, separating with caustic alkali, and drawing 
ee oe pucING RIBBED WORK on STRAIGHT KNITTING the releasing gear operated either obtained by which the water pumped wn in can | off the colouring matter in the lye. 
Frames, F. Brown, Leicester, failing weights and the hed be eleva’ to any height, without other effort than 3060. Manvracrure or or Porasn, 2. K. 
CENTRIFUGAL DRESSING, &c., Macuives, H. releasing action to be simultaneous. that which is to act upon the actua' 


on, Manchester. 

TOSNELLING APPARATUS, J. Greathead, London, 

5666. Meraic Letrers to CLora, J. H. 
Hollinghurst, London. 

5667. Comes, W. H. White, East Retford. 

5668, STREL, J. Toussaint, "Upper Saltley. 

DRESSING Po.isHina Stone, P. Corcoran, 
‘1ton-on-Medlock 

Connections for Execrric Licutixo, H. 
Edmunds, jun., London, 

5671. SLoTTING, &c., Macuines, E. P. Alexander.—({C. 
Weitmann, Stuttgart. ) 

5672, LaTnes, J. C. Eckhardt, Stuttgart. 

Governor for Steam, &e., Enaines, J. C. Mew- 
burn.—(@. Miotti, Austria.) 

5674. EvecrricaL Conpuctina WIRES 
and Rops, J. B, Spence. 

5675. SELF- Actino Burton for Fastenrxo Doors, &c., 
W. Sanderson, Gateshead. 

5676. ReauLaTiING the Suppty of WaTEeR to WATER- 
cosets, H. W. Buchan, Edinburgh. 

5677. Workine of Rattways by means of AUTOMATIC 
Lock1nG Apparatus, J. Aubine, France. 

5678. ATTACHMENTS to TricycLes, &c., J. I, Mitchell, 
London. 

5679. TyPE MARKERS, J. 8 Ranson, London. 

5680. GLAZING, J. Pinchen, Market Lavi 

5681. Evecrric and Low-waTEeR for 
Sream Borers, G. Southey and W. Rusden, Cardiff. 

5682. CENTRIFUGAL Separators, G. de Laval, Stock- 
holm 

5688. PREPARING Mepictnat Foop for DomesticaTeD 
ANIMALS, &c., R. Griffiths, Aston. 

5684, DYNAMO-ELECTRIC Macuines, G. F. Redfern,— 
(P, A. A. M. A, Favier, France.) 

5685. Boots and SHoEs, , Northam: 

5686. Frames for STRETCHING PAPER, wR. Lake.— 
(L’B. Raboisson, Paris.) 

5687. TROUSER StRETCHERS, C. W. Meiter and R. C. B. 


Moth, London. 

5688. npoxes, A. M. Clark.—(J. Cashin, Washing- 
ton, U.S 

5689. Avromatic Gas Recutators, A. [Clark.—(J. 
Bowie, New York, U.S. 

5690, CURRENT-REGULATING Devices, 8. F. Walker and 
F. G. Olliver, Cardiff. 

5691. AvromaTic Sarety Miners’ Lamp, J. G. Tongue. 
—J. G. Body, Belgium.) 

March, 1884. 

Metat Frame for Tga-pot Stanp, J. Gilbert, 

5698, Inoporovs Privy, G, Burnell, Bristol. 

5604. Hats, &c., J. W. Gosling, Stock tock port. 

5695, Sarety Cot-outs for GuTine, A. W. 
Bre , hear gton. 

5696. Brusues, J. E, Poole, near Coleshill. 

5697. Inzecrors for Raisixo, 8. Borland, 
Manchester. 

5608. WATERPROOF FLoorine, W. P. Thompson.—(A. 
Danman and A, Cassard, Belgium.) 

5690. Firecess Steam Encixes, W. P. Thompson.—({C. 
Heinzerling, Germany.) 

5700. ImpaRTING MoTion to the Presser of 
WARPING Macuines, J C. Stafford and G. Heap, 

Tones for and TABLE Use, G. and C. Ball, 

5702. Hare Brusues, W. Tay 

5708. Fastentna Raitway CARRIAGE 
Porecky, London. 

5704. Steer Street Pavement, C. Stiller, Berlin. 

5705. Sprines for GLoves, W. Bown, Birmingham, and 
G. Capewell, Aston. 

5706. Furniture, W. M. Simons, Not- 
ti am. 

5707. Measvurino Taps and Vatves, J. Beck and F. M. 
Truelove, London. 

5708. Propeccer Suarts, H. C. Bull, 

- Ink Wetts, J. Meir and J. Christie, 

"Pica Arm for Weavixe Looms, D. F. Harrop, 
Lockwood. 


‘711. J. W. Hammett, London. 

5712, EnporsiNno or OBLITERATING 
Sramp, A. Green, Plashet. 

5713, Lusricatine, &c., Hicu-speep Macuinery, L. 
A. V. Pellegrin.—(G. Carette, Paris.) 

5714, Steam Borters, W. Clark, Plumstead. 

5715, CHAMBER STAND, H. Elliott, London. 

5716. Measurino, &c., ELECTRIC CurRENTS, A. Wright, 


ondon. 

5717. CLeantno the and Borroms of Sxrps 
Ar.oat, A. D. Spiers and A. 8. Brown, Glasgow, and 
D. Hunter, Troon. 

5718. PERAMBULATORS CONVERTIBLE into Crap es, G. 
C. Bond and J. Sadler, Nottingham. 

5719. Micrornones, F. J. Semal, Belgium. 

5720, ScrEweD Jornts or CouPLINos for Pires, &c., T. 
Brooks, Huddersfield. 

721. IRON’ HAND-RAIL Srancuions, W. and G. Rock- 
liffe, Sunderland. 

5722. Horse Cuippers, W. Bown, Birmingham. 

5723, Ranoe Finpino, H. Macaulay, ‘Kingston Hill. 

5724, Metat Ropes, &c., T. C. Batchelor, London. 

5725. BREWING APPARATUS, &c., H. J. Haddan.—(B. 
Gervais, France. 

5728. Rattway Carriaces, H. J. Haddan.—(L. T. de 
Kossuth, Turin.) 

5727, BREAD-CUTTING Macurnes, F. Eskau, Hamburg. 

5728. Looms for Weavine Wire, W. , Glasgow. 

5729, Mya for NEWSPAPERS, W. A. F. Blakeney, 


5730. and SHapes, F. J. and H, A. 
Biertumpfel, London. 

731. Jointnc Banps, W. H. Chase, London. 

5732. Comps, R. Stevens, Bromley. 

Sarety for Stirrup Leatuers, W. 

J. Bacon, Poo! 

5734, TREATING , Wicks, &c., B. J. B. Mills.— 
(A, Duparquet, Lyons. 

5735, Guw Carriages, H. C. FE. Malet, Brighton. 

5736, Continvous Brakes, F. Wirth. tc. R. van 
Ruyven, Holland.) 

5737. Trusses for Hernia, W. Miller, London. 

5738. Printina TELEGRAPHIC APPARATUS, C. J. A. 
Munier, France, 

5739. SECURING TARPAULIN Coverinas, R, A. Hopper, 
Stockton-on-Tees. 

5740. TRamway Enarnes, N. S. Russell, London. 

5741. PREPARING CoLouRING MATTERS, J. H. Johnson. 

—(H. Caro, Germany.) 
5742. BuILpING in Concrete, F. E. Street, London. 


5743. DisinFectING WATER-CLOSETS, &e.., J. M. B. 
ker, London. 

5744. Tewnis Bats, H. W. White, London. 

5745. DecorticaTinc Grain, &., E. L. H. Bauer 


meister, Hambur; 
5746. Dryine Damp Gears, R. F, L. Plénnis, Germany. 
5747, PRESERVING BEER. W. Aubert, jun., Balham. 
5748. PorTABLE S1L0s, E. Cory, London. 


ABSTRAOTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for Tar ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2086. Appiiances For STEAM BOILER AND OTHER 
FURNACES FOR THE MORE PERFECT COMBUSTION OF 
Furi, D. Whitehead, Birmingham, and F. B. Chad- 
wick, —24th "April, 1883, 8d. 

to the application to furnaces of a 
recting an currents 

from the mouth, 
30. Deracnrxa yn Sutrs' Boate, 2. Hudson, 
Blyth 12th July, 1888, 


Slates te th 


of parts forming an 


8565. Pirates or ror SECONDARY OR 
Srorace Batreries, &c., R. Cunningham, London, 
—20th July, 1883. proceeded with.) 2d. 
These are made from tapes or plates of lead having 
a roughened or cellular surface on both sides. 
3768. Ixvatip Covcues, Carriaces, &., W. Dickin- 
son, Manchester.—lst August, 1883,—(Not proceeded 


with.) 2d, 
The object is to construct an invalid bed so that the 
invalid can attend to the requirements of nature with- 
out being disturbed or lifted up. 


S778. MANUFACTURE oF GLAss TABLETS, J. Forrest, 
—Ilst August, 1883.—(Not proceeded 
wit 
in "depicting by Ae suitable means each 
letter upon, that is to say, at the back of a separate 
piece of glass, so that the letter is seen through the 
glass and secured thereto from injury by a backing of 
enamel, varnish, paint, or like ma‘ , or the said 
letters may be burned into the back of the glass. 
3843. Trays ron Bakers’ Ovens, R. Morton, widow. 
—Tth August, 1883.—(Not proceeded with. ) 2. 
The trays or pans are formed of thin sheet metal 
which are corrugated in one or bo 


parts to elevate the water from the level of the pee 4 
up to a level but a short distance above this. 


CARTRIDGES FoR Biastine Rock, 
. Trivick and J. London.—3th 
Au st, 1883.—({ Not proceeded with. 2d. 

Consists in constructing a cartridge of any known 
explosive, with which is a given or 
e of liquid ja or body con- 
fined or hermetically sealed in rt lass tube or other 
suitable case, the cartridge being red i known 

method of igniti are descri 


3909. Macuines, EZ. A. Brydges, Berlun.— 
13th August, 1883. catia communication from Messrs. 
“9a and Co., shausen.)—(Not proceeded 
wit 

A ane aa is inserted in the machine in order 
that the corn may pass direct from the lower ho 
into the chaff box, so as to prevent the same rd 
mixed with the short straw. 

3913. Tuse Expanpers, G. Berlin,—13th August, 
1883.—(Not proceeded with.) 2d. 

The principal feature of this tube expander is that 

every roller has a separate casing, which is hinged to a 


and is 
strengthened round the edges by a metal rod or wire 
or by turning over. 

CurmicaL Fire-enoines, J. Gibbs and D. 
Fotheringham, Glasgow.—7th August, 1883.—(Not 
proceeded with.) 2d. 

Relates partly to the arrangement of the bottle for 
containing the acid 

3866. Process ror Provipine Pieces or CoMPRESSED 
Guy-cortron, COMPRESSED NitRaTED Woop, oR 
OTHER CELLULOSE WITH A COATING BY TREATMENT 
WITH A MEDIUM ACTING AS A SOLVENT OF OR TO THE 
SAME, F. C, Glaser, August, 1883.—(A 
communication from W. F. Wolff, Walsrode, and M. 
von Forster, Berlin. (Not proceeded with.} y 2d. 

The pieces are laid or steeped in liquids which dis- 
solve them (acetic ether, nitro-benzole, and others), and 
are taken out and dried, when a firm coating of 
the dissolved material is formed over the piece. 

3869. Bocre Trucks For Locomotives, &., 7. 
Bnglish, Dartford.—9th August, 1883.—(Not "pro- 
ceeded with.) 2d. 

Relates to the construction of the bogie frame. 
88°72. Tricyctes, J. McCoig, London.—9th August, 

1883.—{Not proceeded with.) 2d. 

Relates to the construction of the tricycle so that it 
can easily be taken to pieces. 

3879. MANUFACTURE oy MATERIAL SUITABLE FOR 


yd = desired parts, to obtain additional strength and 

nish. 

$3880. Steam Wincues ror Suips’ Decks, R. Roger, 
S8tockton-on-Tees.—l0th August, 1883.—(Not pro- 
ceeded with.) 2d. 

The object is to construct steam winches which 
shall use a less quantity of steam than those now 
in use. 

8882. Looms ror Weavina, 7. Kidd and J. Mangham 
Burnley.—10th August, 1883.—(Not proceeded with.) 
2d. 


Relates to an arrangement of let-off motion; and 
consists in the employment of a metallic Ww 
passes over and ly encircles a cullar fixed on the 
end of the yarn m. 

3885. Bearivos ror VeLocipepes, J. Bradbury, 
Braintree.—10th August, 1883.—{ Not proceeded with.) 


2d. 
The bearing is constructed in two > eae, so 


arranged that the outer one may have a rocking motion 
i e inner one, the axle or shaft passing through 


3887. Arracuixe Door Knoss, &c., TO THEIR 
Sprnvues, J. Finney, Bocking.—10th August, 1883. 
—{Not with. 

Relates to attaching door knobs by means of a stud. 


8889. AppLiANcE FOR CONTAINING MEMORANDA TO 
BE EMPLOYED IN CONNECTION WITH THE HANDLES 
or WALKING Sticks, &c., A. Watson, Willesden.— 
10th August, 1883.—(Not proceeded with.) 2d. 

Relates to the employment of a roller, on which is 
fixed a label having the name and address, &e., of the 
owner of the article. This roller dina 


by means of a ek, so that yn the 
expansion ror the the rollers the rests always firmly 

it the ring, with a point of its surface, like a 
wheel ro! on a fixed base. The roller casings are 
further held together concentrically by means of an 
india-rubber ring. 


Puriryinc WATER AND SEwacE, A. Goldthorpe, 
.—13th August, 1883.—(Not proceeded 
wit. 2d. 
to the of water and sewage 
and extracting the lime, iron, and Solids 
erefro! 


83920. MecHanism CuieFLy DesicNep For Con- 
TROLLING THE OPERATION OF STRETCHING Ma- 
CHINES FOR DREssING AND FinisHinc Woven 
Fasrics, H. H. Lake, London.—13th August, 1883. 
—(A communication from La Société Anonyme des 
Teintures et Appréts de Tarare, France.) 6d. 
nsists y in the governing or controlling 

mechanism characterised by the combination of two 
racks, between which is arranged a pinion capable of 
being rotated in either direction by means of a hand 
lever, one of the said racks controlling the mechanism 
for putting the machine in or out of gear, and the 
other having movement imparted to it by the machine 
after the same has been put in gear. 


$921. Sicutinc Devices ror Fire-arms, A. J. Boult, 
London. th August, 1883.—(4 


Relates to the construction of the sighting bar and 
the attachment to the barrel. 


3924. Harrows, Dracs, anD W. Ogle, 
Ripley.—13th August, 1883. 
Relates to the forming of the deus or teeth and the 
mode of securing the same. 


3025. Ruppers, A. J. Boult, London.—13th August, 
1883.—(A communication 0. D. Levis, Pitts- 
burg, U 8.)—(Not proceeded with.) 2d. 

Consists in the app m to and tion with 

a boat rudder of a broad flange or cleat, arranged and 

projecting horizontally from each side thereof at or 

near its bottom. 


3928. TrEaTMENT oF Hops FOR THE OBTAINMENT OF 
CERTAIN USEFUL a W. Linden, London. 
18th August, 1883. 

Relates to a process i extracting and preserving 
the constituents of hops for the purpose of rendering 
the same soluble, permanent, and lastingly useful. 
3080. ManuracTuRE oF ARTIFICIAL Ivory, H. H. 

Lake, London.-—l4th August, communica- 
tion from J. B. Edson, Adams, U.S.) 2d. 

Relates to the method of forming artificial ivory 
a substitute for ivory, by forming the material fort he 
several growths or layers of xylonite or similar sub- 
stance of different densities or different c cteristics 
of composition, cutting the same into sheets, and then 
compressing the several sheets of all the elements into 
one entire mass, and making into sections the several 
yaa as by the process of cutting, for producing the 

sheets to imitate ivory. 

3934. Macuines, W. P. Thompson, 
Liverpool.—l4th August, 1883.—(A communication 
from R. J. Sheehy, New York, U.S.) 8d. 

This relates to a generator having two armatures 
revolving through magnetic fields of constant but 


suitable recess formed in the article, as is closed over 

with a cover. 

8890. ConsrrucTION OF APPARATUS FOR EVAPORATING, 
CONCENTRATING, AND DisTILLinc Sucar JUICE, 
Sea Water, &c., B. London.—11th August, 
1883.—(Not proceeded with.) 4d. 

Relates to improvements in a... construction 
of the apparatus. 

3802. Fivrers ror SACCHARINE Juices, Syrups, &c., 
C. D. Abel, —llth August, 1883.—(A com- 
muniation iif Perret, Roye, France.)—{ Not 

proceeded with.) 2d. 

Relates to the use for ‘filtering liquids of sponges or 
spongy material. 

3899. Looms ror Weavina, J. and W. Youngjohns, 
Kiddermiaster.—11th August, 1883.—( Not proceeded 
with.) 2d. - 

The inventors employ a cam disc driven from the 
crank shaft, and wi the ve of a cam is received 
a “runner” on a stud affixed in a pendantlever. The 
bottom or lower end of the lever is by screw-adjusti: 
link connected with a vertical lever, received an 
working on the ‘‘ monkey tail levers” shed, the upper 
end of the vertical lever being attached by link as 
ordinarily to the needle or wire carrier. 

8900. MetHop AND Apparatus For Scorrnc Lawn 
Tennis, &c., B. R. Kesterton, London.—l1th August, 
1883.—( No: t proceeded with.) 2d, 

The object is to construct or arrange an apparatus 
in or by which the progress of a game can be scored 
during its progress, the register being visible ‘from 
both sides. 

3902. Macazine on REPEATING &c., G. V. 
Fosbery, Guildford.—llth August, 1883.—( Not pro- 
ceeded with.) 24d. 

Relates partly to the —— employed for feeding 


cartri into zi g rifles, and per- 
mits of cartridges being fed one by one into the breech 
end of the weapon from a carrier, the carrier containing 


two rows of cartridges side by side, so that a larger 

reserve of cartridges can be carried by the weapon than 

was heretofore practicable. 

8908. Macuines ror CurTiNG THE EpcEs or Lawns, 
T. Green and J. Hargrave, Leeds.—11th August, 
1883.—(Not proceeded with.) 2d. 

The inventors employ a spindle or cylinder ousae 

a number of cutters similar to what are used in th 

ary lawn mowing machines, 


8907. Timeprreces wiTu CALENDAR Device, 0. Fleisch- 
uer, Berlin.—llth August, 1883.—(Not proceedet 
with.) 2d. 

Consists in a novel combination of a calendar for 
timepieces, a the calendar indicator or hand, 
moves automatically and uninterruptedly forwards 
over a fixed disc provided with the initials of the day 
of the week. 

8005. Apparatus ror PuriIFYING WATER oR APPARA- 
TUS FOR OBTAINING Motive Power FROM WATER, 
J. H. Johnson, London.—llth August, 1883.—(A 
Communication from Couillant, ‘ot 
object is rovide an # 
or raising water vbtaining mo pumping 


larity. The variations in the strength of 
the field are employed as a source of power to operate 
a switch, which introduces into or withdraws from a 
shunt circuit one or more fine wire coils, placed so as 
to more or less demagnetise the field magnets. 


8938. Fasric ror Coverinc PuLLeys, &., C. D. Abel, 
London.—1l4th August, 1883.—(A communication 
Srom W. Painter and L. R. Keizer, Baltimore, U.S.) 
—(Not proceeded with.) 2d. 

A fabric is employed, hegey | of —— metal in 
the form of wire, or sti in or per- 
forated sheets, combine with a flexible material. 


3940. Construction or Roapway, L. Stiebel, London. 
—l4th August, 1883.—{ Not proceeded with). zd. 
Relates to the construction of roadways 


dered rock, asphalte, and broken stones. 


3942. Surapyers or Case-sHot, H. J. Haddan, 
London.—l4th August, 1883.—(A communication 
from Captain K. djer, Prenzlau.)—(Not pro- 
ceeded with.) 2d. 

The shell comprises an inner metal case, or the 
projectile proper, the outer surface of which is screw- 
threaded inversely to the rifling of the gun, and with 
a pitch depending on the twist of the rifling. The 
inner case is provided at its open end with a slightly 
conical rim adapted to receive a cylindrical cap of 
sheet metal, which is loosely fitted to the same and 
secured by jead rivets. The inner case and the cap are 
both fitted with balls or grenades, which latter are 
ignited by suitable means. 

3944. MacuineRY FOR THE MANUFACTURE OF 
TupuLaR Wire, &c., W. &. Lake, London.—l4th 
August, 1883.—(A communication from H. 8. Bacon, 
Milford, and A. Eppler, jun., Boston.) 10d. 


pow- 


Relates to the construction of apparatus for manu- 
facturing tubular wire for forming the same into 


ting the a and then driving them into 

les of boots and shoes. 

8045. CHRONOMETER EsOAPEMENTS, W. Clark, 
14th August, 1883.—(A communication from A. 

ites to peculiar construction and arrange- 
ment of the parts. 

3946. Apparatus FoR GENERATING AND UTILISING 
ELEctTRIC P. Higgs, Leith.—\4th August, 
1883.—( Not with.) 4d. 

This relates to the construction of the main gd 


Mvspratt, G. Eschelimann, Widnes. 


A 
to ther of chlorate 
the of magnesia in wi' 
chlorine. 
3962. Bate Hoop Fasteners, J. W. Allen, Man- 
Relates to form ners with ject 

lates to forming fasteners jecting finger 

to resist the t y of the 


3967. InsuLatinc Supports FOR AND 
TELEPHONE S. Mexborough, York- 
shire.—l5th August, 18838. 

These consist of a tubular arm, “having at one extre- 
mity an enlargement, shaped to partly embrace the 
pole, and at the other an insulator cup, the whole being 

moulded in one piece of earthenware. 


3968. Printinc Macuines, C. Pollak, London.—1l6th 


August, 6d. 
The object is to print from one block of type in 
different colours in one operation. 

3969. Means anp AppLicaTions oF MATERIALS Em- 
PLOYED IN THE PROCESS OF TRANSFERRING ORNA- 
MENTAL OR OTHER DESIGNS TO erg T. J. War- 
wick, London.—l6th August, 1883. 

Consists of a mixture of 3 Ib. of teen o black, 1 Ib. 
beeswax, and 1 lb. white lead, thoroughly mixed and 
incorporated together by heat. 

3972. VoLaTILe on INFLAMMABLE FLUIDS 
AND OILS FOR STORAGE, TRANSPORTATION, AND 
OTHER Purposes, 8. M. Eiseman, New York.—1l6th 

ones 
ites ly to the 
lating, idifying, or ening volatile or inflam- 
mable fluids and oils, the said process consisting in 

dissolving in or mixing with the said fluids or oils a 

fatty substance in the mce of acid or acid combi- 

nations, and mixing the so heated volatile or inflam- 

mable fluids or oils with an alkaline substance or sub- 
stances for producing the granulation, coagulation, 
=e or hardening of the fiuid or oil so 
trea’ 


of granulating, 


39°73. Apparatus FoR CARRYING, LOWERING, AND 
DeracuHinc Suips’ Boats, J. H. Barry, London.— 
16th August, 1883. 6d. 
Relates to improvements in the general construc- 
ri of the davits and the appliances connected there- 


89°74. Process ror THE UTILISATION OF GALVANISERS’ 
Fivux oR SKIMMINGS, AND OBTAINING AMMONIA 
anD Zinc Propucts THEREFROM, 7. Kenyon, Eccles. 
—l6th August, 1883. 4d. 

The inventor claims as a working process the partial 
decomposition of flux liquor by means of an insuffi- 
cient quantity of alkali, alkaline or carbonate of 
alkali, and the subsequent recovery of muriate of 
ammonia from the same by evaporation and crystalli- 
sation. 


3975. Manuracrure or Fire LicHTERS FUEL 
&e., J. Templeman, Glasgow.—l6th August, 


1883. 
Relates to a grinding apparatus and the moulds for 
moulding the firelighters. 

8076. ManuracTuRE OF OR PropucTion oF CARBONIC 
AcID FROM THE CARBONATES OF CALCIUM, Mac- 
NESIUM, STRONTIUM, AND BARIUM, AND APPARATUS 
THEREFOR, W. L. Wise, London.—l6th August, 1883. 
communication Dr. H. Grouven, Leipsic.) 


Relates to the employment of steam, and to the con- 
struction of a furnace. 


The object i is to so construct and secure nuts upon 
screw bolts that they shall be prevented from shaking 
loose where screwed up to the work. 

8982. Manuracrure oF Lace, C. D. Abel, London.— 
16th August, 1883. communication 
Daveniere, Paris.) 6d. 

Relates to the manufacture of lace on “ Leaver’s” 
machines, wherein a brilliant or satin-like appearance 
is obtained by causing certain of the bobbin threads 
to be floated, so as to hide the connection between the 
other bobbin threads and the warp threads. 


3983. Macuives ror Curtinc Paper, A. J. Boult, 
London.—l6th August, 1883. communication 
J. Meyer-Frohlick, "Basie.)—( Not proceeded with.) 


Relates to the construction of a machine for cutting 
rolls of paper into strips. 

3986. AmatcamaTING Process FoR THE EXTRACTION 
oF GOLD AND SILVER FROM THEIR ORES, AND APPA- 
RATUS EMPLOYED THEREIN, J. N. Longden, W. P. 
Morgan, and A. W. Stirling, London.—\6th August, 
1883.—{ Not proceeded with.) 2d. 

Relates partly to the construction of an apparatus 
for passing the ores through mercury. 

3987. WaTeRPRoor A. L. Rothband and 
G. and §. Mandleb ter.—lith August, 
1883. 6d. 

Relates to the manufacture of waterproof garments 
so that air may pass freely through them. 

3988. Ho.pers ror Paper IN THE ROLL, H. J. Fitch, 
London.—lith August, 1883. 6d. 

older or frame, aroll of paper el in guide ves 
therein, and a movable or fixed straight- plate 
or flap pressing against the roll by its own weight or 
by springs. 

3990. Brakes FoR WHEELED Venicies, &c., J. &. 
Humberstone, Brentford.—l7th August, 1883. 6d. 

Relates to the combination of a removable brake 
block having a dovetailed or equivalent shaped rib or 
yociertion on the back thereof, with a block hanger or 

lock holder having a correspondingly shaped groove 
on the front thereof or vice versd, the brake block 
being connected with the block hanger by the inter- 
locking of the said rib or projection and groove main- 
tained in position thereun. 

3991. Frames ror Backpones or Bicycies, W. 
Sumpson and J. W. Phitlips, London.—lith August, 
1883.—(Not proceeded with.) 2d. 

The object is to divide the backbone or its equivalent 
of a bicycle, or to so arrange the lower rear portion of 
one as to hinge or joint it to the upper or main portion, 
and to fit a spring at or néar the hinged portions to 
receive and absorb the vibration f° the small rear 
wheel, while travelling, whereby the rider is kept 

steady in his seat, the small rear wheel readily ad- 
es itself to the inequalities of the road, without 
the usual jumping motion being felt by the rider. 


3996. Motor or ENGINES For LiFTINo, 
&c., F. W. Scott, London.—lith August, 


1883, 
Consists in the of two single-ac 
pistons united by a rack and ing with a pinion on 
the shaft of the pitch chain, wheel, or other means of 


of the generator, and to the use of two ar 

arranged that the magnetic field is strengthened ty 

the inductive action bet e two ar The 

method of constructing the armature core permits of a 

free circulation of air. 

8950. Ho.pers ror CiGARS AND CIGARETTES, &c., J. 
H. Johnson, London.—lith August, 1883.—(A 
munication from W. B. Espeut, Jamaica.) 4d. 

Thin sheet steel known as “‘ pen steel” is taken, and 

blanks are cut therefrom consisting of head or hold- 

ing pieces and shanks, and a connecting piece to be 
d by the hand. 

80956. Treatment or Corton Srep 
&c,, FOR THE OBTAINMENT OF VALUABLE Probucts 
J, Longmore, Auguet, 


partly in saponifying, edding an indifferent 


ing motion with "a four-way cock, or other 

suitable contrivance for admitting steam, water, or 

compressed air to either end of the cylinder as 
required. 

399'7. TERMINAL ORNAMENTS OR Mounts FOR PILLARS 
or METALLIC ye T. Causnett, Birming- 
ham.—lith August, 1883. 

The object is to produce the fa ornaments and 
their caps and sheils in one mounting. 

30908. Manuracture or Boots AND SHOES WITH 
INDIA-RUBBER SoLEs, W. —— and W. B. Skinner, 
London.—lith August, 1883. 

The inventors apply indiacrabber” soles to bodts or 
shoes having leather, canvas, or other uppers, and in 
such ® manner that the sole, when applied, has thu 

same Sy weeny as an ordinary leather sole, and ix 
therolighly watertight 


ig 
| 
~ 
The inventor or otherwies sheets of 
paper or mill, straw or like boards in corrugated or + 
uneven order, and with bands, linings, or strips of 4 
metal or other material on the inside or on the outside a 
— 
/ 
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3999. Construction oF APPARATUS EMPLOYED FOR 
Concentratine Sucar’ Cane Juice, &c., G. Davies, 
Manchester.—l7th August, 1883.—(A communication 
from H. Yeaba y Lazarte, and EB. P. Larée, Cuba.) 


6d. 
Consists principally in placing the boiling or e 
ue ng pen or pans in direct communication with 
ler or generator, so that the high-pressure 
- in the boiler acts direct against the bottom of 
the boiling or evaporating pan or pans without having 
previously to pass through steam pipes. 


4000. OrE-Roastinc Furnaces, H. H. Lake, London. 
—lith August, 1883.—(A communication from T. 
Walker and J. F. Carter, Philadelphia.) 6d. 

The object is to automatically, continuously 
rapidly, and cheaply desulphurise, oxidise, and 
chloridise properly prepared om also to generate 
sulphurous acid fumes from pyrites. 

4001. Treatixc SoLvtions ComPpounns 
oF Ammonia TO Osptarn UsEFUL Propucts THERE- 
~ ae A. McDougall, Penrith.—lith August, 1883. 


Relates to treating solutions containing compounds 
of ia by acid phosphates or su: osphates. 


4002. Apparatus FoR GRINDING OR REDUCING ORES, 
PuHospHates, Quartz, &c., J. Wood, West Stock- 
with.—lith August, 1883. 6d. 

Consists, First, of an apparatus for grinding 
reducing the ores, phosphates, quartz, or the litte to 
powder, wherein the weight of the crushing wheels is 
concentrated on a very small space, so that the most 
refractory materials are crushed simply by dead 
weight with but little friction and no attrition and 
without the employment of centrifugal force; and 
Secondly, of an apparatus for separating the ground 
material by means of a current or currents of air. 

. PROMOTING THE SuRFACE COMBUSTION OF FUEL 
tx Steam Borter Furnaces, A. M. Clark, London. 
—lith August, 1883.—(A communication from B. 
Sloper, New York.) 6d. 

Consists in the process of promoting the surface 
combustion of fuel, and bringing the same to an 


X which such a portion as is necessary 
finds i way ito the chamber or nozzle in = Ra 
is covered, while the “r¥-y 

an overflow pipe, and either returns to the Koes 
e or is allowed to escape. 


ConsTRUCTING AND Firrinc THE SEATS OF 
Surrs, &c., TO RENDER THEM AVAILABLE As LIFE- 
BUOYS OR RaFTs IN CASE OF —_ B. 8. Copeman, 
London.—Wth August, 1883. 

Relates to the general Saietnen of the seats, &c. 


4032. Gatieys anp Frames ror Hotpine Set-up 
J. and R. C. Ross, Manchester.—20th 

gust, 

me abject is Aq obtain more ready and accurate 
means for the width of the space for the 
type, or of oy e type, and this is accomplished 
by acting upon = adjustable bar at two or more 
points by means of a setting bar, so that the said 
adjustable bar is to its parallelism 
with the fixed side of the galley or frame in all 
positions. 

4033. Apriiances ror Heatine Stream Boriers, H. 
Lane, London.—20th August, 1883. 6d. 

The constructs baffle of a modified V 
form of section, the two angular sides being curved 
and forming V channel plates. 

4039. Hanp Grip ror BREECH-LOADING RIFLES AND 
Guns FoR MILITARY AND 8. 
Bexfield, London.—2ist 

The hand grip Is made of wood, ebonite, 
vulcanite, or xylonite, and in the groove of the hand 
grip is attached a preparation of asbestos, 


J. West, Manchester.—2lst August, 
Relates to forming an arched chamber, producer, or 
furnace proper, where the heat is generated under the 
retorts. 
4043. Manvracture or Explosive J.C. 
de Castro, Manchester.—2lst August, 1883. 
Consists in the admixture of bran or other stitatte 
form of cellulose, gee of antimony, or natural 
ith the addition of saturated 


intense incandescent heat by the decomposition of 
steam in connection with highly heated air, both the 
steam and air being delivered in a broad thin stratum 
over and into the whole surface of the fuel, so that all 
the atoms of steam come into contact with the fuel. 


4006. Looms, 7. Crabtree, Shipley.—17th August, 1883. 


Relates to improvements in the method of the 
treading of healds, and warp threads for weaving. 
4007. Firep HicH-pressure STEaAM 

&c., F. Livet, London.—18th August, 


Consists partly in the combination of internally- 
fired high-pressure boilers, composed of two or three 
cylinders with external flues, so arranged that - 

eated gases, and expanding contin end 
of the furnace to the damper flue. 

4008. APPARATUS FoR WEIGHING AND MEASURING 
PaRCELs, W. Tozer, London.—18th August, 1883. 6d. 

Consists in the combination of ~ spring balance, 
scale, or steelyard, with a h 
the weight, measurement, and comet postage of any 
parcel can readily be ascertained. 

4010. Apparatus ror TRIMMING OR DELIVERING 
Grainy, &c., FROM ELEVATORS OR OTHER SOURCES 
OVER DIFFERENT PARTS OF A QUAY OR OTHER AREA, 
I. A. Mack, Liverpool.—l8th August, 1883. 6d. 

Relates to the manufacture and use of ai tus for 
trimming or delivering grain and other like matter 
from elevators or other sources over different parts of 
@ quay or other area, consisting in whole or in part of 
a a or chamber, into whic! the grain is delivered 

bination with t from 
said hopper or chamber, and 
valves to regulate the delivery. 

4011. Packrvc ror Piston Rops, SPINDLES, AND OTHER 
SIMILAR Movie Parts or MaceINeRY REQUIRING 
Ticnut Jornts, Harper and J. H. 
London.—18th 8th August, 1883. 

Consists of a central core of cork, perforated or not, 
of desirable section, with an outer covering of asbestos, 
or other suitable woven fibrous material, or acombina- 
tion of woven and spun fibrous material. 


4013. Furnaces ror Steam Generators, C. D. Abel, 
London.—18th August, 1883.—(A communication 
one Ferrando, Genoa.) Sng 
nsists partly in construc e fire. a 
steam of d into 
‘and having through them at 


4014. Apparatus ror Surprinc, UNLOADING, AND 
Movie Grary, SEED, AND SIMILAR Matrers, R. 
Sacre, West Kirby.—18th August, 1883. 6d. 

Relates ly to an apparatus for depositing 
elevators in the hatchways of vessels, consis 
cipally of a sheer frame hinged to a turntable, and 

ided with a jib hinged toa part fitted to be moved 
up and down the sheer frame, and having its end con- 

nected with the elevator, the whole mounted on a 

barge and provided with actuating tackle. 

4018. Kitys on OVENS FOR THE ANNEALING OF 
Borrt.es, &c., D. Rylands and R. Potter, Barnsley. 
—18th August, 1883. 6d. 

Relates to several improvements in the general con- 
struction of the kilns. 

4019. Manvuracture or HorsEsHor &e., 8. 
Allin, London.—20th August, 1883. 

Relates to the construction of a te in which 
isa mould, open at top and bottom, of the exactform 
of the outline of the nail to be made. Below this 
mould is a vibrating anvil, and above is a hammer 
stock to which motion is given by any suitable means. 


A. Desbats, London.—20th August, 


Consists of a bracelet formed so that it can be 
expanded and contracted. 


4022. Uri.isinc THE BYE-PRODUCTS IN THE COKING OF 
CoAL AND IN THE OVENS EMPLOYED THEREFOR, C. 
and J. Thomson, Glasgow.—20th August, 1883.— 
(Void.) 2d. 

Consists partly in constructing the ovens either 
with flues under the bottom and at the sides thereof 
or by flues under the bottom only, the coal being 
either charged beforehand or after or during the 
firing up of the ovens. 


4025. ARRANGEMENT OF BoILeRs, ENGINES, AND 

PROPELLERS FOR Suips, &c., C. H. Simpson, Bushey. 
August, ‘8d. 
msists principally in arranging or 

boilers with the cylinders and an parts the 
engines and propeller floats all in one and the same 
drum, which is arranged inside a casing which is open 
below and communicating with the external water 
through the bottom of the ship, and which may or may 
which fits into a well in the 
ship. 

4027. APPARATUS FOR THE EXTRACTION AND ReE- 
FINING OF Fatty Matrers From Bones, &c., A. C. 
Henderson, Loadon.—2th August, 1883.—(A com- 
munication jrom Dr. W. Schneider, Ausbach.) 6d. 

Consists of a boiler mounted or set in brickwork ; in 
this the bones or other matter hae , Placed. A solvent 
liquid, such, for 
in a reservyir, is hy to the matter to be 
operated upon by means of a tube communicating 
with the bottom of the boiler. Just above this tube 
or pipe is a serpentine steam pipe, through which 
steam is made to pass by any convenient method, so 
as to bring the solvent liquid to a state of ebullition. 

APPARATUS USED FOR COVERING WIRE WITH 
Prastic MateriaL, &c., BE. T. Truman, London.— 


from the 
which has an 


along a tube or 


solution of chlorate of potash and the agglomeration 

of the d into ble forms for use. 

4045. APPARATUS FoR Jorntnc LEAD AND OTHER 
Piegs, H. J. Hampson, Manchester.—2lst August, 
1883.—(Not proceeded with.) 2d. 

Relates to the insertion of a special lining pipe. 
oe. D. Clerk, Glasgow.—2ist August, 


partly in the combination with the 


parts of of starting apparatus, consisting 
of a to —— a combustible gaseous mixture 


under pr cting pipe, and a valve, which 
is an eotieary Som valve for preventing the return 
of gas passing through it when the receiver is being 


spinal but in connection with which there is also a 

indle and hand lever for opening it for the purpose 

of starting the engine. 

4047. Construction or THRASHING Macurnes, 
Foden, Sandbach.—2ist August, 1883. 6d. 

Consists in the combination with a fixed ‘‘caving” 
riddle of an endless band — around rollers, =e 
provided with fingers or which drag the 
short straws, &c., over the anid xed riddle, poms cause 
the corn to fall the holes or interstices 
thereof. 

4050. Avaers anp Brrs, H. J. Haddan, London.—21st 
August, 1883.—(A communication from H. E. Fuller 
and BE. C. Bramhall, Washington, U.S.) 6d. 

Consists in the combination with curved or down- 
wardly arched cutters of depending guide spurs or 
cutters. 

4054. Unsrversat Jomts, W. G. Edmonds, Devonport. 
—2ist August, 1883.—(4 from R. 
Edmonds, Norfolk, U.S.) 64d. 

Consists in the combination with a sectional concave 


interior of the inner cone, and afterwards working the 
outer cover to and fro. 
4071. Gatvanic Batreries, 0. C. D. Ross, London.— 
22nd August, 1883. 6d, 
The cells are connected by flexible pipes to a series 


of vertical tubes connected at their upper ends with a 
horizontal main gen, Se the position which can be 
lowered to drain th The plates dividing the 


cells are made of sane pn and serve as the n 

tive elements. Red fuming nitric acid, mixed th 

the exciting fluid. 

4076. Cotours To Surraces, &c., A. M, 
Clark, London.—22nd August, 18838.—(A communi- 
ay ag H. Abbott and W. C. Harrison, Newark, 

Relates partly to the method of preparing letters, 
figures, or desi; in colours for ornamenting ena- 
melled, vitrified, or vitrifiable surfaces, which consists 
in causing said colours to adhere to a film of collodion 
or other like material. 

4078. Mixers’ Sarety Lamps, S. Pitt, Sutton,.—22nd 
-—{A communication from H. Pieper, 


Conslets essentially in the combination of an accu- 
mulator carried at the bottom of a safety lamp, a 
wire which can be turned into position to come psig 
or in proximity to the wick, and means for causing 
an electric current to pass from the accumulator 
through the wire when so brought in proximity to the 
wick so as to heat the wire and ignite the lamp. A 
tube surrounds the wick tube | to extinguish the lamp 
whenever it is opened or closed. 


4079. Manvractrure or Cu.orine, W. Weldon, Bur- 
stow.—28rd August, 1883. 6d. 

The inventor claims, First, obtaining chlorine mixed 
with other gases, by heating in a current of air 
manganese chloride in the state of poeee: Secondly, 
obtaining chlorine not mixed with other gases, by 
dissolving in aqueous hydrochloric acid the oxide, or 
mixture of oxides, of ese, which is obtained 
as the residual product of the treatment by heat and 
air of manganese chloride, a lected to such treat- 
ment in the state of powder; Thirdly, mixing powder 
of manganese ide, before sub: bjectin it to the 
treatment by heat and air, with powder o lene 
oxide, or of a mixture of manganese oxides, —— 

d by t of chloride by heat 
and air; and Fourthly, the use, for the treatment by 
heat aud air of a powder of manganese chloride, 


previously mixed or not with powder of manganese |. 


oxide, or of a mixture of manganese oxides, of a 

revolving retort furnace. 

4080. ARRANGEMENT AND ConsTRUCTION oF Gas 
Motor S. Griffin, Bath.—28rd August, 
1883. 


The blest are, First, to the motor cylinder, 
slide valves, and parts connected and wor! in con- 
nection therewith, so as to entirely eject the products 
of combustion from the cylinder and com 
space after each ¢ Pape pi and fill same with a 
uniform mixture of and The slide valve per- 
forms the double office of admitting air and gas to the 
cylinder and afterwards firing it, and is arranged to 
make one stroke to three of the piston, which has one 
impulse to three revolutions of the crank. Accord: 
to the Second part of the invention, the cylinders, an 
parts connected and working in connection therewith, 
are arranged so as to obtain an impulse or explosion 
at every one and a-half revolutions of the crank shaft, 
the we taking place — at the back and 

part 


and came, substantially as shown and 


294,152. Lusricator, Samuel Reid, Chicago, Ill,— 
Filed June 11th, 1883. ws 
g and m: compressed e 
ube of a lubricator, the same consisting in a ht 
y oil under pressure, and in passage to 
evice to be lubricated, substantially as 
(2) The combination, in'a hydrostatic lubricator, of 
a sight-feed tube filled with air compressed by neni in 
direct contact with water, substantially as bed,” 
(8) The combination, with the pew Ady and the 
sight-feed tube thereof filled with air, of a water 


chamber connected with said tube, and in turn having 
a direct communication with a steam pipe or other 
steam containing device to which the lubricator is 
attached, whereby condensed steam may be employed 
for forcing the air from said chamber and compress 

it in the Sight-feed tube, substantially as descri 

(4) The combination, in a lubricator, of the sight-feed 
tube H, the cham’ ber J, the tube &, and devices 
connecting said with the oil reservoir, the con- 
denser, and the device to be lubricated, substantially 
as described. 


294,180. Reavtator ror DyYNAMO-BLECTRIC Ma- 
cuines, Charles B. Ball, Philadelphia, Pa.—Filed 
November 19th, 


Claim.—(1) An automatic pe! for a dynamo- 
electric machine, comprising an electro-magnet or 
solenoid in the external circuit of the machine, and 
having | its armature or core connected to both the 


front of the motor cylinder. 


brushes or collectors, said yr or 
liectors being movable toward and from each other, 


in the employment of a cam, ms in ti 
with a wheel and shaft, hy hich ane motion to the 


slide valve, and which ee to open the gas 
valve during a oe of one stroke of Res piston, and 
during the whole of the next stroke of the piston. 


4084. Masvracture oF SuGAR FROM SUGAR-CANE, 
&c., G. Fry, London.—23rd August, 1883.—(A com- 


bearing and a circumferentially d ball 
said bearing of pivotted clutch devices 
the concave bearing to engage the groove of the ball. 


4055. Propvusion or VESSELS ON WATER OR THROUGH 
AIR, AND APPARATUS THEREFOR, H. Jmray, 
—2ist 1883.—(A communication from EB. 
yfer, Rozechach, Switzerland.) 10d. 
mainly in 


Consists 
mass to travel longitudinally 
on the vessel in such manner that the vis riva of its 
forward*motion is communicated to the vessel, which 
is consequently also made to move forward. 


4061. Manuracrure or Commercial Propvucts 
RESULTING FROM THE OPERATION OF GALVANIC 


London.— 21st "August, 1883. 4d. 

The nitrogenous fumes are treated so as to produce 
nitrite and nitrate of ammonia. The spent fluid from 
the negative cells described in patent 4059, of 1883, is 
used as a disinfectant, or mixed with bones, &c., to 
form manure. The spent zinc solution is used for pre- 
ogee | oxidised lead plates for secondary batteries, or 

‘or zinc plating. 
4062. &. George, London.—2lst 
ugust, 1883. 
Relates partly to the combination in a suitable con- 
taining chamber of a disc, drum, or cylinder, having 
teeth or projections fitting into recesses in a drum 
valve rotating on an axis parallel to that of the said 
disc, drum, or cylinder. 
4068. Lacixe Hoox or Fastener ror Boots 
Suoes, H. H. Lake, London.—22nd August, 1883.— 
communication from E. H. Train, “Fein City, 
U.8.) 4d. 


of a base provided with prongs for attach- 
ment to the upper, and a hook turned up from and 
over toward the base, with an upward projection from 
the base on each side, but so as to leave the base in a 
continuous plane from the hook between the projec- 
tions to the opposite edge. 
4065. Macurvery on APPARATUS FOR BEVELLING 
ANGLE, TEE, AND OTHER MeTAL Bars, N. Arthur, 
August, 1883.—(Not proceeded with.) 


Cin rollers and to the 
Srups, C. Cooper, Birmingham.—22nd 
1883,—{Not proceeded with.) 2d. 
the parts when a slight pressure accidentally 
exerted upon the stud. 
4067. Macuinery ror orn BREAKING 
AND OTHER Grain, H. Simon, Manchester.— 
22nd August, _ —{A communication from H. 


partl, 

structed and 
or serrated cy! the 
grain, in lying in a longitudinal direction in the 
grooves of the cylinder, proj jects partly out of the 
same, and in this cut, or sheared by 
the combined action “= toothed cylinder and the 
edge of the groove in which Sit lies. 
4069. Construction or Bicycies, A. C. Henderson, 

London.—22nd August, 1883.—(A communication 


from W. Biiuerle, Augsberg. 
Relates, First, to to the treadles; Secondly, to the 
spokes. 


4072. Srecuninc Fur orn Setrtep Fur Bopies on To 
ENED OR PARTIALLY FELTED Bopies or WooL 
or Mixep Woot IN THE MANUFACTURE OF 
Napiess Fur-PLatep Hat Boptes, C. Vero and J. 
Everitt, A —22nd August, 1883. 4d. 
nsists consolidating a covering or light 
body of fur with a hardened or unfelted body of wool 
or wool and hair, which is mounted upon a eee 
metal cone by wet flannels around the 


or cov and placing over them an: “ 


‘from W. B. Espeut, Jamaica.) 4d. 

This relates to improvements on a patent dated 23rd 
suger tress hy belling ta om open 
sugar from vege substances. g in an 
vessel with a solution containing sul sulphurous acid and 
a base or alkali. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


294,071. Suirrinc Exceytric, David W. Payne, 
and Charles R. Williams, Elmira.—Filed November 
2ist, 1883. 

Claim.—(1) A shifting excentric, the hub of which 
is provided with peripheral cams, substantially as and 
for the purpose set forth. (2) In a shifting excentric, 

counter-balanc' ing 8 and conn stra 
bands, or chains, tially aa sod. + 
shifting excentric, a hub pueetel with peripheral 
cams, in combination with counter- Zs, 


having peripheral cams, and with devices for con- 
necting the said excentric with said springs and 
weights, substantially as specified. (5) The combina- 


as adjuncts peripheral or circumferential cams, 
and with centrifugal weights and counter-balancing 


springs 
weights, and the linke I, and stra 
J, substantiall as shown and scribed. (8) The 
combination shaft A, wheel B, K, 
D, links I, straps, bands, or chains J, and 
ith an outer r excentric suspen ded by an an taal 
wheel, and with the inner excentric, having a link 


substantially as shown and described. (2) In a 
dynamo-electric machine in which the armature is 


peg and designed to rotate in the inductive field 
of only one magnetic pole, the combination, with va 

movable commutator brushes or 

electro-magnet or solenoid in the external circuit of 

the machine, and having its armature or core con- 

nected with both said brushes or collectors, whereby 

variations in said circuit a affect said magnet and 


the or 
collectors, substantially as ‘chown and described. 
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bands, or chains, substantially as specified. (4) Ina 
steam governor of the class specified, the combination PF 
of centrifugal weights and counter-balancing springs 
with an excentric formed with or connected to a hub —— 
{284071 
G 
1 
i)! 
= \ 
| 
and for = . 
and for the purpose described. (6) The combination 
of an excentric, a link plate, and oppositely-arranged 
peripheral cams with connecting straps, bands, or 
chain, substantially as specified. (7) The combination 
of the excentric F, link plate G, and cams H H, with 
20th August, 1883. 4d. 
The plastic material is caused to 
forcing machine channel 
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THE INSTITUTION OF NAVAL ARCHITECTS. ' 


ursday, the 3rd inst., the meeting of the Institu- 
Naval” Architects was resumed twelve o'clock, 
and, except a short interval for lunch after two o’clock, 
those present had perforce to convince themselves that few 
things could be much more interesting than the graphic 
and combined graphic and analytic methods of estimatin, 
and depicting the stability of ships. The first paper rea 
was by Mr. W. Denny “On Cross Curves of Stability, their 
Uses and a Method of Constructing them, obviating the 
necessity for the usual Correction for the Differences of 
the Wedges of Immersion and Emersion.” Ordinarily, a 
stability curve gives the stability of a ship at an assumed 
draught, and the length of the righting arm varies with 
the angle of inclination, These cross curves, on the other 
hand, are made each at a given and invariable angle, and 
have the righting arm varying with the draught. The 
cross curves are constructed for a number of angles, either 
10, 15, or 20 deg. apart, and each ranging throughout all 
the draughts of the ship from the launched to the fully 
loaded condition. The curves so made for all positions at 
all draughts are circumscribed by Amsler’s integrator for 
area and moment of area, which are plotted off as 
ordinates at the distances apart of the assumed transverse 
sections on a base line representing the length of the 
steamer between extreme displacement ordinates. Curves 
being drawn along the top of the ordinates, the integrator 
is again employed. The quotient obtained by dividing the 
area of the curve of moments by the area of the curve of 
areas, is the length of the righting or upsetting arm, as 
the case may be, with the assumed centre of gravity. The 
product of the area of the curve of areas and a suitable 
multiplier is the displacement at a given draught. Doing 
this for each of the draughts at a given angle of inclina- 
tion, the necessa 'y figures are obtained for setting off upon 
a horizontal base line as abscissee the calculated displace- 
ments, and «t chese points ordinates representing lengths 
of righting iru. A curve through these points is the 
cross curve of stability for the given angle. To avoid 
having to move the integrator for each angle, the aun. 
of the ship’s section is mounted, as shown in the anne 
diagram, on a turntable disc. Mr. Denny’s paper credited 


this method to Mr. Fellows, and Ma ay va that great im- 

ements had been made upon it by Dr. Amsler and by Mr. 
Purvis, by which the whole operation was much simplified. 
Thediscussion on this paper was taken with that of another by 


M. V. Daymard, “On a New Method for Calculating, | 4 


and some New Curves for Measuring, the Stability of 
Ships at all Angles of Inclination.” This paper commenced 
with a short account of what had been done in stability 
calculations before the recent epidemic on the subject, and 
part of the discussion was occupied with a little zealous 
outburst as wi iver but this was sufficiently absurd to 
become uncomfortable for one or two speakers, and it was 
stopped. Dr. Woolley pointed out that the cross curves 
method and M. Daymard’s were merely developments by 
repetition and in tion of the simple stability diagram. 
Sir E. J. Reed, Mr. John, and Mr. White took part in 
the discussion, and Mr. Biles observed that what was re- 
quired was a system of typical curves by which the stability 
of any ship could be immediately gathered. 

After a few minutes’ interval, a paper was read by Pro- 
fessor F. 

Ow THE or CaLcuLaTions In Reeu- 
LATING THE LOADING OF STEAMERS. 

Professor Elgar said he had found no shipmasters who 
could or would apply stability curves, and that in advising 
upon how a steamer should. be treated and loaded so 
as to be kept safe in respect of stability, he stated, 
first, the quantity of ballast, if any, that is required 
to enable her to stand up when quite empty, without water 
in boilers or tanks, coal in bunkers, and with a clean-swept 
hold, and to be stiff enough for all working requirements 
in dock or river; secondly, if she is to be employed in 
carrying homogeneous cargoes, what proportion of the 
space in the ‘tween decks it is safe to fill with such cargo, 
after the holds are full, and what weight of ballast is 
requifed in the bottom to enable the vessel to be loaded to 
her maximum draught with such cargo; thirdly, if required 
to carry two or more kinds of homogeneous cargo, such as 
yg” and cotton, grain and wool, grain, meat, and wool, 

, the best mode of stowage, and whether or not the 
space in the ’tween decks can be filled with the lightest of 
the cargoes; and in what circumstances ballast, and how 
much of it, will be required; fourthly, if not intended for 


homogeneous cargoes, but for general cargoes, or partly 
omogeneous and ly general, the ave densities of 
the general goods for various ports is arrived at after a little 


experience, and the same system adopted. The main point 
1s, to state what space, if any, must be left unfilled in the 
"tween deck cargo s with the different descriptions of 
farBOs and what ballast, if any, is necessary if the vessel is 
to be loaded to her maximum draught; fifthly, if the con- 
sumption of the coal diminishes the stability materially, as 
is often the case in some classes of steamers, to call 
prominent attention to this fact, in order that the captain 
may not be misled by finding his ship appear to be rather 
stiff on commencing a voyage. The possible consumption 
of coal is, of course, taken into account in fixing upon the 
limits that should be imposed upon the stowage in all the 
conditions named ; and, sixthly, if there appear to be any 


circumstances in which a tendency towards unstability ma 

arise they are described, and suitable precautions suggested. 
The main points discnssed in Professor Elgar’s pa r 
were :—(1) The form in which the results of stability 
calculations can be put before owners and masters of 
mercantile steamers, so as to be of the test practical 
use in loading such steamers, and regulating their stability 
in accordance with the requirements that may arise; 
(2) the fundamental difference which exists between the 
relation of righting moments at large angles of inclination 
and range of stability to metacentric height in the various 


Angles of tnelination 

— of steamers—as shown by Figs. 1, 2, and 3—such 
relation making it necessary to fix the minimum meta- 


centric height that should be allowed with due regard to 
the righting moments at large angles of inclination in some 
cases and unne to do so in others; and (3) the 
minimum metacentric height that may be regarded as con- 
sistent with safety in cases where range of stability and 
the righting moments at large angles of inclination are so 
ample as not to call for consideration. 

the whole, the discussion on this paper leaned, as far 
as numbers are concerned, towards the conclusion that it 
was not desirable that captains should have stability curves 
to consider or to be guided by, as ter mistakes might 
be made through want of complete knowledge in this 
respect than by following the dictates of experience 
merely. Some whose opinions are likely to carry weight, 
including Mr. Rothery, were distinctly in favour of supply- 
ing 
to their ship as would: form what Mr. Martell cynically 
ignated “ directions for use,” though he expressed him- 
self in favour of providing captains with that which would 
show them their in of safety under different con- 
ditions of loading. Mr. Denny said that he had been in 
the habit of providing shipowners with full information of 
this kind with his shi and especially with reference to 
the stability as affected by the burning out of the coal, 
which he believed had sometimes brought the centre of buoy- 
ancy below the centre of gravity of the ship, and suddenly 
caused unexplained loss. Mr. Macfarlane Gray relieved 
the dulness of the —— discussion by showing how, by 
reference to a child’s cradle, he had been able to make it 
clear to captains what metacentre meant, and how it was 
that the metacentric height should be kept as great as 
— Mr. Rothery referred to the apparent value of 

‘aylor’s indicator for captains’ use; and fessor El 

replied on the general question, Sg the difficulty he 
saw in the use of any form of stability curves, and referring 
te the instructions he had been in the habit of giving, as 
he had found that even the most intelligent captains were 
averse from the use of stability curves. He referred 
to the difference between the stability of a ship when still 
and when under way. 


The proceedings of Thursday were resumed in the 
evening at 7 p.m., when a r was read by Mr. J. 
Howden on the combustion of fuel in furnaces of steam 
boilers by natural draught and by supply of air under 
pressure. In this paper the object of the author was to 
give some account of what he had done with an experi- 
mental boiler with forced draught, and to compare what 
he thinks he probably may be able to do after further 
experiments with what is done in coal consumption of 
steam boilers at sea. He assumes, amongst other things, 
that by using air under pressure from a fan that he will 
be able to do with less air, and that his products of com- 
bustion will pass away at about 300 deg. lower temperature 
than when natural draught is Upon the latter 
assumption, and also assuming that but 15 lb. of air are 
consumed per 1 lb. of coal consumed—]2°2 Ib. are chemically 
necessary to convert 1 lb. of carbon into carbonic acid—he 


tmakes calculations and arrives at conclusions which are as | P 


remarkable in the fact that they have found publication, 
as for the recklessness of the assumptions on which they 
are founded. Taking the boilers of one large ship as an 
example, he finds that heat, equivalent to 1191-horse 
——. is required to obtain natural draught, while upon 

is assumptions he can do the same work with fans with 
18°6-horse power. His assumptions were not meee by 
any experimental facts or figures, and yet the Institution 
of Naval Architects invites members to waste time by going 
to hear such a paper read. Has the Institution no one to 
check such papers before putting them into print? It is 
almost unnecessary to say that the discussion on the paper 
was entirely against the author, and it would be useless 
for us to occupy space by reproducing the well-known 


captains such curve information with respect | 
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facts with which those who took part in it expressed their 
disapproval of the baseless conclusions set forth. 

The second be a read was by Mr. A. B. Brown on the 
— of hydraulic machinery to the loading, dis- 
charging, steering, and working of steamshi This 
i we shall publish in full, and the first part of it 
will be found on page 274. The discussion upon it 
was brief, and was in favour of the kind of machinery 
described. Mr. Percy G. Westmacott referred to the 
accumulator described—Fig. 1, page 277—and said that 
some years ago he had employed, instead of a steam dccu- 
mulator, air under a pressure of from 700 tb. to 800 Ib. per 
square inch in some screw hopper barges. This had been 
entirely successful, and had given no trouble from 1865 
until now. Mr. Denny remarked that the economy in 
repairs with hydraulic machinery was so great that the 
time alone saved in steamships from this cause was soon 
worth the whole extra cost of the machinery. Mr. Brown 
briefly replied. 


The third paper read was by Mr. J. F. Hall, 
On Cast Steen as A MA ERIAL For CRANK SHAFTS. 


In this paper the author commences with some reference 
to the cause and results of the imperfections in steel ingots, 
but all this has so frequently been dealt with that we may 
omit it. Speaking of the effect in steel forgings of the blow- 
holes and bubbles in ingots, he said:—It is a well-known 
fact that a number of the“ blow-holes” have an oxidised sur- 
face, and oxygen is a foe to successful welding. In a small 
ingot they may be successfully treated in a variety of ways, 
but in the larger ones they are very often not welded at 
all, but simply so closed together that a careful inspection 
cannot perceive them. To illustrate how easily this may 
be done, he showed a drawing of a piece of ordinary steel 
boiler plating bent over cold twice, and flattened under the 
hammer so close that when polished on the face the 
division lines were partly lost sight of to the naked eye. 
No one would presume to say, however, that these parts 
were even stuck together. The difficulty is generally got 
over, both for forgings and castings, by leaving a sufficient 
length and size of head to feed the lower portion of the 
casting, which, by its action of consolidation, sucks away 
from the top part, or head. This head is subsequently 
cut off. In forging, however, this is seldom done till after 
the article is finished, and it is then a pure matter of guess- 
work, whether the whole of the pipe left in the central 
part by closed blow-holes be cut off or not. At the place 
where it is cut off, the pipe may have been closed, either 
by the forging, or the very action of cutting, and ap 
sound, whereas a few inches further would develope a hole 
considerably en This enlarged hole is probably 
caused by the action of hammering on ‘a round body, 
drawing away: from the centre what at first was only a 
small cavity. The author had seen such an + ge ina 
20in. ingot, which at first was not lin. diameter, enlarged 
by the time the ingot was reduced to 14in. to such an 
extent that a man could get the whole of his arm into it. 
There is no fear of anything of this kind in a plain cast- 
ing, —— of course, sufficient head has been given 
it. e pipe is either cut clean away, or, if any of it is 
left, it is clearly perceivable asa small round hole, that can 
be dealt with as deemed advisable. In the case of a 
web, it would, of course, entail the casting being thrown 
on the scrap heap. In the case of crank s which 
would be cast on end, it should not necessarily do so. 
Many engineers prefer to have small holes through the 
pins and journals of their shafts, and the author had used 
them in sheet and rod rolls for some time past. “Therefore, 
if a small portion of pipe is left in the end of a shaft, all 
that is required to do is to bore it out smooth, and con- 
tinue it right through the shaft if thought. advisable. 
Many of the objections to forging of large masses of 
steel for crank shafts also apply to tempering in oil, 
a practice which in some quarters is adopted both in con- 
junction with and in place of forging. e danger of con- 
tracting an outer skin on to an expanding interior in this 
is even more intensified than by cold forging. 
Besides, it is unnecessary, as the action of the oil can never - 
penetrate far into the material, and if it is intended as an 
annealing operation, there are far better plans than this 
when dealing with large cranks, &c. As for that 
fascinatingly-worded theory, “ fiuid-compressed steel,” the 
author thought he was not wrong in saying it is now 
entirely and proved to be a delusion. As before 
remarked, he had had abundant opportunities through his 
connection with the firm of William Jessop and Sons, 
of Sheffield, for carrying into practice these theories 
regarding the casting of solid crank shafts, parts 
of crank shafts, connecting-rods, and propeller shafts. 
Examples of different types made by that firm as simple 
castings without any forging or further manipulation what- 
ever were illustrated by Altogether there are over 
forty of such shafts made os W. Jessop and Sons, at work, 
which, up to the time of writing, are all doing well, and giving 
every satisfaction. In fact there has not yet been a 
single failure with any cast shaft of their manufacture. 
In conclusion, he would warn the members of that Institu- 
tion that he did not wish it to be understood that any kind 
of steel castings will do for such important parts of a 
marine engine. By far the larger proportion of the so- 
called steel castings would be perfectly useless for these 

ju The paper concluded with tabulated results of 
tests of the steel castings referred to. 


In the discussion on this paper Mr. Reynolds objected to 
cast shafts, because his experience had shown that cast 
shafts would crack in the journals. He thought forged 
steel shafts as cheap as cast steel, although low carbon 
steel could now be cast, and he objected to the statement 
that the action of the steam hammer did not penetrate to 
the centre of large forgings. But he afterwards went on 
to speak of the successful use of cast iron in mill shafts, 
and in rolling mill fly-wheels, one of which he knew had 
been in use many years weighing sixty tons, that had been 
brought from a to standstill on cast iron shafts in two 
revolutions. He further said that he would undertake to 
make successful cast iron shafts for propellers, provided he 
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were supplied with fiexible couplings at intervals. Mr. 
Martell spoke in favour of cast steel, and remarked that 
steel castings would, he believed, give good results, unless 
they were partly forged, in which case they would break 
where forged. He believed in the future successes of stee! 
castings for the purpose referred to, although few manu- 
facturers could yet make them successfully. Mr. W. 
Parker, referred to the results of his experiments with 
forged and cast steel engine parts, as described in a paper 
read before the Institution, and Mr. Hall replied to the 
discussion, saying that a good deal depended on the care 
taken with the ingots in cooling when intended for 
forgings, and expressing his belief that although for many 
things forged steel was better than cast, yet that cast steel 
in crank and propeller shafts, when properly founded, was 
less liable to those internal differential stresses which 
initiated destruction of large forgings. 

There is much that might be said in favour of Mr. 
Hall’s conclusions. This paper concluded the proceedings 
of Thursday. 


SIR CHARLES NUGENT ON IMPERIAL 
DEFENCE. 

Iv another page we have commented on the address recently 
delivered by Sir C. Nugent. We give here the substance of his 
argument. Sir Charles Nugent observes that the most efficacious 
method of protecting our commerce and Colonies in war would 
be to shut the enemy’s ships in his ports, but this is harder than 
in former times. Vessels are generally fewer though more 
powerful. Steam is against the blockading ships who have to 
use coal and suffer from fouling, while the vessels in port use 
none and remain clean. Should vessels be free to attack our 
commerce, high speed and manceuvring power would enable a 
cruiser to do mischief even to shipping escorted by powerful but 
comparatively slow armour-clad ships. To meet such attacks 
“auxiliary cruisers” might be instituted by arming swift mer- 
chantmen with long-range guns of moderate calibre. The 
naval authorities have in view the selection and engagement of 
such ships, but it is a question if anything has been done to 
secure a supply of guns, yet this would be a waste of many 
months, if not years, at the lowest estimate. This step would 
be in accordance with the principle advocated in his first paper 
of depending upon local means for local defence, and leaving our 
fleet free to act in masses. Under any circumstances the defence 
of our territories beyond the seas will demand all our energies. 
How completely our existence is bound up with our commerce, 
the figures below will show, and the tendency is ever in the 
direction of relying more and more for food on foreign countries. 
In 1882 the importation of wheat reached the figure of 186 Ib. 
per head of population,* flour and other grain about as much 
more, and meat provision 50 Ib. per head. 

The exact figures are—_- 


x 
Wheat, 64,171,622 cwt. .. Worth 83,690,105 
Flour and other as worth about 30,000,000 
Meat and meat provision .. os co 
9,214,417 


The rate now is £3 Is. 7d. per head, whereas twenty years ago 
it was only £1_14s.-5d.-per head of population.t Now, this 
matter of food supply is of the utmost importance; for 
what is to become of us, if it be stopped even for a short 
time? Moreover, it is likely to become year by year of 


_more and more importance as the tendency of farming 


in this country is from grain to pasturage; thus within 
a comparatively short period, 1,000,000 acres,t about one- 
fourth of our grain land has gone out of cultivation in 
England, and in the same period about 1,200,000 of root crop 
land in Ireland. Precarious as is this supply, it is rendered 
more so by the places from whence it comes, the distance it 
journeys, and the number of lines by which it travels. Take a 
few of the most important items :— 


Wheat, United States—Atlantic. . 13,759,939 
Pacific .. 6,323,029 
Maize ditto.. .. 7,420,292 
Flour ditto. . 5.968,746 
—— 33,472,006 
‘ 4,144,298 
Wheat,§ British India (10s. 6d. per cwt.).. 3,844,822 
British North America.. .. .. 3,021,677 
8,975,125 
Oats,Sweden .. .. .. 1,241,623 
Maize, millet, Roumania 1,981,942 


49,814,974 

Of this large total, which is four-fifths of the annual impor- 
tation, little more than one-fourth is imported from our own 
possessions ; or the remaining one-fifth being imported in small 
quantities from foreign countries, four-fifths of our annual 
imports of food are derived from foreign countries. This is not 


a felicitous condition of things, and the question arises, is it | ™ 


inevitable? Some will no doubt reply that it is a consequence 
of the universal law of supply and demand, and cannot be 
altered without recourse to some form of protection. Never- 
theless it appears as if the streams of food may, by a little man- 
agement, be directed to this country mainly, if not altogether, 
from our own possessions, 

India has unrivalled facilities for growing wheat—vast fertile 
plains, upon which some of the most nutritious wheat in the 

* Value 19s. per head. 

+ Other articles of food — 


£ 
Sugar and dried fruits .. 27,000,000 


£44,000,000 
So that we import £153,000,000 worth of food products, whereas France 
cnly depends upon foreign countries fur £11,000,000— 


She imports 54,500,000 food products. 

exports 43,500, ” 

Difference .. 1',000,900 

+ Great Britain, lund under cultivation— 
1883. 1882. 

Whest:.. .. .. 2,013,147 acres. 3,003,960 acres. 

Total... 8,090,758 ,, 
Potatoms .. ..... 548,456 


” 

§ Last year there was a marked advance in Indian wheat, and this 
fraction rose to one-third; thus, the exports which in 1881 were 
7,327,666 cwt , in 1882 were 11,243,497 cwt., in 1883—ten months only— 
~~ igagead ewt., of the value of £11,327,000.—Morning Post, 15th March, 


i. New Zealand is far above the others in quantity and average ; viz., 
22°5 bushels of wheat, 28°75 oats, 22°25 barley; Tasmania follows next 
alter New South Wales, 


world is grown, and practically an unlimited quantity of the 
cheapest labour, with an enormous population, living principally 
on millet and rice, wanting none of the luxuries and but little 
of the necessaries of life. Wheat can be raised in India ata 
prime cost so low that, in this respect, no other country can 
compete with it. In 1879 20,000,000 acres were under wheat, 
and produced 26,000,000 qrs., yet in the Central Provinces a 
new wheat field of more than 17,000,000 acres may be 
found, and in the Punjaub are 9,000,000 acres avail- 
able for, but not now devoted to, wheat. In other 
parts of India also are large areas available for growing wheat ; 
in fact, the wheat area of India is seven times as large as that of 
Great Britain, and we might get all the wheat we need from 
India. But the wheat trade in India is restricted by the want 
of railway communication, and farther hampered by the price 
of freights ;* at present there are but 10,000 miles of railway in 
India, and the lines cannot carry to the seaports a tithe of the 
grain which may be raised, while the freights from Bombay are 
14s, per ton dearer than from the United States. Sir C. Nugent 
looks, therefore, to an extension of the railways of India for the 
development of the production and exportation of wheat, and 
anticipates that with the increase of exportation the price of 
freights will steadily fall. Already the wheat trade of India has 
received great development; in 1873, 394,000 cwt. were ex- 
ported, whereas in six months of 1883 the quantity had risen to 
15,714,982 ewt. The extension of the railway system in India 
is to be advocated also, and more strongly, upon military 
grounds, and no doubt it will receive the requisite consideration. 
The Australasian Colonies, because of their higher cost of labour 
and greater distance for transport, could hardly compete with 
India. Their capabilities, however, seem for the present illimit- 
able, with an area of 7,000,000 acres under cultivation, of which 
about one half is devoted to wheat, they raise 39,000,000 
bushels; meanwhile the unowned land exceeds 1,700,000,000 
acres, of which, though a great proportion is waterless and 
barren, there must still be vast tracts capable of yielding 
wheat. But, after all, need we look so far off as India? It 
is true that at present India sends us nearly two and 
a-half times as much wheat as British North America, yet 
in the latter country there is land about the Red River and 
its affluents which, if sown with wheat, would yield 125,000,000 
quarters of good hard wheat. The yield here in the north is 
surprising ; 23 to 35 bushels per acre, as compared with the 
yield further south, viz., 17 bushels per acre in Ilinvis and 10 
bushels per acre in Kansas and Iowa. It is proposed to gain 
access to this region, vid Hudson’s Bay, entering at Churchill 
Harbour, and thence by railway, 350 miles in length—to be 
made—to Lake Winnipeg, so that the distance from Liverpool 
to the edge of the wheat-producing area is 1500 miles shorter 
than vid Quebec, and 200 shorter than vid New York. The 
distances by water are— 

Churchill Harbour to Liverpool . 2926 miles. 

Montreal vid Cape Race to Live: ac 

New York toLiverpooh .. .. .. .. .. 3040 
Already there is uninterrupted water communication, 2384 miles 
in length, from the mouth of the St. Lawrence to Duluth, the 
great emporium for northern grain at the point of Lake Superior, 
and rail and water communication as far as the Saskatchewan, 
with the exception of a gap in the line of rail between Lake 
Superior and Sturgeon Falls on Lake Nepissing. The Hudson’s 
Bay route possesses the advantage of being so far to the north, 
never coming further south than the 60th parallel of north 
latitude, that it is more easily protected from attacks from the 
south, while there is no chance of its being assaulted from the 
north. It is evident, then, that it is not absolutely necessary 
to look to foreign countries for our food supplies ; we should be 
able to obtain all we want from our own resources; and there is 
this further advantage to us in this position, that when the 
emergency arises we are in no doubt about the sources of supply. 
We have both ends of the lines of supply in our hands, and can 
concentrate all our energies upon keeping these lines open. For 
this purpose it is probable that steam confers certain advantages ; 
at least, it seems to render convoy sailing more certain, and with 
freight steamers selected for speed, and for uniformity of speed, 
there may be comparatively little occasion for fighting. 

The food supply is here considered in preference to other 
branches of commerce, as we could not exist long if it failed, 
The problem of keeping the seas open is difficult because our 
small number of ships could not be increased suddenly, especi- 
ally our armour-clads, whereas combinations of unfriendly nations 
may be effected with startling rapidity. General Collinson 
attributes our twenty years’ war, dating from 1790, and our 
national debt, to our navy being allowed to fall too low. In 
1797 we were actually shut up in these islands although we had 
500 ships afloat. Mobility at all events must as far as possible 
do duty for ubiquity, and for this we must have fortified eoaling 
stations, and some of these should be refitting stations where 
ironclads could be docked. These would form as it were naval 
entrenched camps either in mid-ocean like Malta, Bermuda, or 
Hong Kong, or on the coast of extensive possessions, as Halifax, 
Trincomalee and Simon’s Bay. Failing this an injured ironclad 
may easily remain useless to the end of a war. The cost of the 
docks for our ironclads is considerable, but steam at all 
events enables a smaller number to suffice. The cost of these 
strategical points in mid-ocean should fall on England herself. 
So in a greater or less measure should that of all the strategical 
bases. Beyond this the Colonies should be encouraged to take 
measures for their own defence. Some have already done so. 
Canada by the construction of fortresses and the enrolment of a 
militia ; Australia by the construction of coast batteries, by the 
provision of coast defence vessels, and the enrolment of volun- 
teers ; the Cape by the enrolment of a mixed force. We can 
supply munitions and aid in organisation. One most important 
matter is the telegraph. It is no doubt a great evil to have a 
War Minister’ who fancies himself a military genius in direct 
communication with a general, but direct communication not 
laid through possibly hostile countries should be secured as far 
as possible with our principal stations. Surely the surplus 
revenue of the postal telegraph department, at present about 
£300,000, might not unfitly be devoted to the work of com- 
pleting the gaps in our present chains of communication. 

As to the application of our principles of defence, the waters 
of the world may be divided into nine portions, or naval stations: 
—(1) The Channel; (2) the Mediterranean; (3) North American 
station; (4) South American station; (5) the Cape; (6) Indian; 
(7) Australian; (8) China; (9) Pacific. These are provided for 
refitting as follows:—(1) Channel, by the home ports. (2) The 
Mediterranean, by Gibraltar and Malta ; but a port is needed 
about Port Said. (3) The North American station, by Halifax, 
Bermuda and Jamaica, and Antigua. This is a specially im- 
portant station. The trade over it represents £201,500,000, and 
some day, by means of the Canadian Inter-Colonial Railway and 
the Panama Canal, it may contain the best route to the North 
and Mid-Pacific. (4) The South American station has only 
the Falkland Isles, but the Cape may assist. The trade is 


~* Bombay, £1 Is per ton; United States, 7s. per ton; San Francisco, 
£1 2s, td. tou, : 


£45,000,000. (5) The Cape is important, because by it all the 
Cape and also the Australian and Straits trade in part pags, 
Docks are wanted at Simon’s Town, as well as increased 
defences. In case of the Suez Canal being closed, the Cape 
becomes specially valuable. The coalfields should be developed 
at the Cape and Natal. A submarine cable should be laid from 
England. The Cape has special difficulties; she has 3509 
regulars, but she has a native population of 3,000,000 natives of 
a troublesome kind, as well as the complication of the Dutch 
element, which would be much more serious if Holland fell into 
the lap of Germany. (6) Assuming the defence of India proper 
to be provided for by the Indian Government, with its army of 
190,597, and its harbours attended to, India concerns us here ag 
a link in Chinese and Australian trade. Bombay is an admirable 
fortified harbour, and we chiefly need to secure the southern 
outlet to the Red Sea, through which and the Suez 
Canal pass what has been estimated as £152,000,000 
worth of trade, but which is probably considerably 
under £100,000,000—that is, above three-eighths of our 
total trade—as well as 12,000 to 15,000 soldiers annually, 
For this Aden is available; it is well fortified, but something 
may be done at Perim. In Ceylon, Trincomalee is well fortified, 
and Colombo is receiving attention. Mauritius, with Port Louis, 
is valuable, lying between the Cape and Ceylon, but it has not 
been developed so as to keep pace with our increasing wants, 
Events at Madagascar might have invested it with special im. 
portance. As long as India is held from Russia we need hard] 
anticipate very serious interference in this part of the world, 
The Asiatic seaboard of Russia is a long way off. European 
Powers would come by the Cape, so that for this reason that 
station should be strong. A neutral canal has been talked of, 
but it would practically be in the hands of the Power that held 
it; but it is so easily blocked that we cannot afford to ignore the 
Cape. (7) Australia calls for most attention. It is rich enough 
to tempt other Powers... It is peopled by 3,000,000 of our own 
countrymen, which should double in twenty-five years. It has 
an annual trade of £100,000,000. The nearest coaling stations 
are Ceylon and Singapore, both over 4000 miles distant from 
Melbourne. St. George's Sound, 1200 miles from Melbourne, 
might be fortified. Melbourne. and Sydney, 650 miles further 
east, are well defended. (8) China has Hong Kong, but it 
should be improved. The Chinese, Japanese, and Strait Settle- 
ment trade is important also; the action of Russia in this 
region necessitates care in us, It is hardly worth while to 
establish a station much nearer to Japan, but something might 
be done by making a closer alliance with Japan. Singapore, 
1500 miles from both Ceylon and Hong Kong, is being improved, 
and is good, but towards Australia and New Zealand a station is 
required. New Guinea might supply one if acquired. Thurs- 
day Island may serve pending a better coaling station. Certainly 
one is needed, for the distance from Hong Kong to Sydney is 
6000 miles. (9) The Pacific is the most distant and largest of 
all. The port of Vancouver and the coal-fields in the vicinity 
are very valuable; an island off Chili and another opposite 
Panama, have been proposed, but are far apart, and it would be 
difficult to hold them, and the Panama Canal would connect 
Vancouver's Island with the Atlantic. The West African 
station might be added to the above, but may be included with 
the Cape. St. Helena, Ascension, Sierra Leone, or Cape Coast, 
supply fairly good coaling stations a little out of the desired 
track; th» Cape de Verd Islands are better. 

With regard to our fleet, in the prize essay of 1880 the author 
supposes the Channel fleet to consist of 20 ships, against 25 of 
the enemy. He has 10 in the Mediterranean and 10 elsewhere. 
Our actual armoured fleet is about 11 ships stronger than this. 
Nevertheless, we could not safely detach more ships abroad, so 
that the foreign stations would have to content themselves with 
10 armour-clads and 32 cruisers. Say that there were in all :— 
(1) A Channel fleet of 20 ships; (2) a home fleet of 7 coast 
ships, 9 auxiliary armoured ships, and 31 cruisers ; (3) 10 ships 
in Mediterranean ; (4) 10 armoured and 38 cruising ships for 
all other foreign stations. In 1805 England had (1) a Channel 
fleet of 29 liners and 35 frigates, &c.; (2) a home force of 
4 liners, 74 frigates, &c., besides 18 liners in port fitting ; (3) a 
Mediterranean fleet of 12 liners ; (4) off Spain and Portugal 
14 liners; (5) America and West Indies, 8 liners; (6) East 
Indies, 8 lines ; besides 10 frigates in the Thames, 46 gunboats 
at the Nore, and a special flotilla for general coast service of 
660 vessels. England was then roused thoroughly. France, 
Spain, and Holland brought 48, 29, and 15 liners respectively, so 
that England was superior to these, and we had no stations at 
the Cape, China, &c., and we had only about one-seventh of our 
present commerce to protect. . 

Our present navy is sometimes said to be actually inferior to 
that of France. The “Statesman’s Year-book” gives England 
forty-four ironclads and ten building; France thirty-six and 
twelve building. We have seventy-nine unarmoured and France 
thirty-four. Our Iris is swifter than her Tourville. We have 
gun boats in the proportion of 3 to2; but we have 3800 miles 
of coast, France 1260. Our respective navies, on the whole, 
appear to be in the proportions of 6 to 5 about, but it ought to 
be as 3 to2. Our coaling stations and auxiliary cruisers deserve 
special attention ; the manning of the latter isa difficult matter. 

The lecturer then specially considered the defence of Australia 
and New Zealand, and the efforts made as to coast ships, and 
volunteers, and militia. The whole question appears specially 
serious when the tendency of large Powers to absorb small ones 
is remembered. When France, with 37,000,000 inhabitants at 
183 per square mile, and Germany with 45,000,000 at 213 per 
square mile, to say nothing of Russia with 84,000,000 at 40 per 
square mile, increase to England’s rate of 445 per square mile, 
the fate of Holland and Belgium may well be questioned, and 
our existence as a first-class Power must surely depend on our 
relations with our Colonies. The only way by which Colonies can 
be made to have a strong interest in our Government is to give 
them a share in it, either by direct representation, or by ageuts- 
general, or some Council. Without going into this, the importance 
of federation may be easily seen. Canada has wonderfully 
accomplished a federal union of British North American colonies. 
With its active militia of 40,000, and 600,000 reserve, it is a real 
source of strength. India is a tremendous question. The 
difficulty of holding a native population of 250,000,000 by 
130,000 English is such that it can only be possible by a most 
firm, wise, and conciliatory administration. 


In the lead production of different countries Spain still holds the 
first place, the amount reaching some 120,000 tons in one year, or 
one-sixth more than America, which comes next on the list, while 
Germany follows with 90,000. Of Spain’s total production some 
67,000 tons are derived from one district, that of Linares, in which 
more than 800 mines are registered. Of this large number, how- 
ever, only a comparatively small proportion are actually worked on 
a large scale, and there are only about fifty in which steam power 
is used. The total number of steam engines employed is stated to 
be 130, nearly one-half of this number belonging to English com- 
panies; in fact, most of the mining machinery and pumping 
engines in all the mines are of English make. 
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PLANING MACHINE. 


MESSRS. WILKINSON AND LISTER, KEIGHLEY, ENGINEERS. 


THE accompanying engravings show an improved planing | of teeth in 


gear, and the direction of force being brought nearly 


machine, by Messrs. Wilkinson and Lister, of Keighley. This | horizontal by reason of the large size of the wheel, ensures, it is 
machine has a new system of gearing, which we think will be | claimed, a steadiness of cut equal to that obtained with a screw 
interesting to our readers. In this gearing a large internal | without the excessive amount of friction caused by the latter. 
and external wheel are employed, the external portion of which | In the internal portion of the wheel more of the teeth of the 
wheel is in gear with the rack of the table, and the great number | pinion are in gear, and this without any loss of power, the 


Driving Wheel 


Jnternal External 
Wheel 


~ 
~~ 


double wheel being simply an intermediary and having very 
little strain of any sort on its shaft, which has but tw support 
the weight of the wheel. The makers have found this system 
very successful, and are altering all their rack machines to it, 
as they find them to possess all the good qualities of those 
driven by screws, and to require less power to drive them. 


SELF-ACTING DOUBLE STUD LATHE 
MESSRS. SCHISCHKAR AND HARRISON, ENGINEERS, HALIFAX. 


‘Tue above oy arsvet represents a double stud lathe fitted 
with self-acting dead stop motion, adjustable in either carriages 
to any part of the bed. The fast head cones work round on a 
conical steel spindle adjustable by steel nuts at back and front to 
take up the wear and to insure a perfect fit, whilst the centres 
remain stationary. This lathe is specially adapted for turning 
up large quantities of studs, short Saie or any class of work in 
straight or taper lengths where quantities are used. To illus- 
trate the amount of work that can be turned out of this lathe, 
We might mention that 120ft. of lyin. iron in foot lengths was 
turn *d down to lin. template size in ten hours. The centres 
are Gin. high, the bed 7ft. long, and each end of the lathe will 
take in 16in. in length, and will turn an up to 2in. 
in diameter. The lathe is supplied with two over motions, 
Spanners, &c., and weighs 16 cwt. 


= \ 


SoutH KEnstncton MusruM.—Visitors during the week ending 
April 5th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8582; mercantile marine, Indian 
section, and other collections, 2123. On Wednesday, Thursday, 
and Friday, ission 6d., from 10 a.m. to 6 p.m., Museum, 1486; 
mercantile marine, Indian section, and ain collections, 180. 
Total, 12,371. Average of corresponding week in former years, 
15,830. Total from the opening of the Museum, 20,887,540. 

GENERAL ENGINEERING CONSTRUCTION.—The seventh of a 
course of lectures on ‘‘ General Engineering Construction,” by Mr. 
J. W. Wilson, jun., vice-principal of the Crystal Palace School of 
Practical Engineering, was delivered on the evening of March 27th, 
in the reading room of the Society of Engineers, Victoria-street, 
Westminster; Mr. A. T. Walmisley, member of council, in the 
chair. The lecturer, in introducing his subject, pointed out into 
how many different parts it was capable of subdivision. He then 


spoke of the various materials in use for bridge construction, and 
went on to consider more particularly brick and stone bridge work; 
and, in connection therewith, the nature of piers, abutments, and 
wing-walls with their foundations; arrangements for roadway, 
centreing, &c. After this he spoke of the employment in arch form 
of cast and wrought iron work, and then proceeded to the con- 
sideration of girder bridge work of different kinds, showing the: 
arrangement of plate, Warren, lattice, and other t: of construc- 
tion. Proceeding to the details of girder work, with cross girders, 
road bearers, suspension links, compression and tension bars, roller’ 
plates and other accessories, the lecturer pointed out the improve- 
ments effected in modern work, both as regards design and manu-: 
facture. The question of testing was then touched upon, and the: 


lecture, which was illustrated by diagrams, concluded with i- 
culars of several special bridges of different types and apne 
spans. 
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ON THE APPLICATION OF HYDRAULIC MACHI- 
NERY TO THE LOADING, DISCHARGING, 
STEERING, AND WORKING OF STEAMSHIPS.* 

By Mr. A. Berts Brown. 

THE object of this paper is to describe a somewhat comprehen- 

sive system of hydraulic machinery, which, with great advantage, 

has taken the place of the —— system of deck steam equipment 
in vessels, performing all the work on board excepting that of pro- 
es. In 1874 I had the honour of addressing the Institution of 
echanical Engineers on this subject, in a paper which was illus- 
trative of what was carried out to a limited extent, and was. then 
comparatively a recent step in marine hydraulics. I anticipated, 
from the experience of the well-proved utility and durability of 
hydraulic power on shore, that its adoption on board ship would 
ost immediately ensue, for many reasons, which, although well 
known to engineers, had been sadly lost sight of by steamship 
owners. Notwithstanding the enormous improvement made in the 
form of steamships and the construction of the marine engine, 
giving surprising — results, it is a fact that at the present 
moment the gear for discharging a ship’s cargo is nothing more 
than the old manual winch, of improved design and construction, 
with a pair of ordinary steam engines applied to the handles or 
cranks thereof. The same applies to the anchor-windlass, capstan, 
and steam steering gear, involving a multiplicity of cog-wheels, 
shafts, bearings, and joints, which, when in full swing on the deck 
of a ship, are simply intolerable on account of noise. Wear and 
tear follows, and another formidable evil is due to the effects of 
heat and cold in the long line of steam pipes, causing leakages from 
alternate expansion and contraction, bursts from concussion of 
condensed water when steam is suddenly turned on, and freezing 
in cold climates, with other disadvantages, namely, loss of heat, 

_ destructive effects mg eo Yet, with all the noise of 

m engines at work on , Tunning at piston speeds 
of as much as 1000ft. minute, the cargo is lifted from 
the hold at a rate of only from one to two feet per 
second — which cannot be considered as keeping pace with 
the general progress made in other departments of steamship 
economy. In short, vast sums are spent on fuel to gain half a knot 
extra speed on a passage, while hours may be wasted in port in 
consequence of the primitive nature of the present system of deck 
machinery for discharging cargo. As already mentioned, it was 
anticipated that an almost immediate adoption of a more expedi- 
tious and comparatively noiseless system of hydraulic machinery 
would follow ; but it was not until 1880 that the enterprise of the 

British India Association Steam Navigation Company gave me an 

opportunity of committing them entirely to an edie system 

on board their Calcutta steamer Quetta, built by Messrs. Denny, 
to whom, with Mr. Mackinnon, chairman of the British India 

Steamship Company, and Mr. Dawes, the managing owner in 

London, I am indebted, and but for whose assistance and sympa- 

thy, I believe, the results which now follow would not have been 

obtained. Before proceeding to the description of the various 
drawings, the reading of which I fear may exceed the allotted time 
at these meetings, it may be more e ient to give a general out- 
line of what has been done on the Quetta, the objects in 
view, and tlie results obtained after three years’ running between 
London and Calcutta, leaving the consideration of the various 
details of machinery, published in the ‘‘ Transactions” to bers 
at their leisure. The Quetta is 380ft. in length, 40ft. breadth, 
depth of hold 29ft., and 3302 tons gross, built by Messrs. Denny 
and Brothers, Dumbarton, and owned by the British India Asso- 
ciation Steamship Company. The ship is fitted with a complete 
system of hydraulic machinery performing the following functions: 

Steering, heaving the anchor, warping by capstans fore and aft, 

taking in and discharging cargo, lowering the derricks to clear 

cargo over side, hoisting ashes, reversing main engines, and shutting 
tunnel water-tight door in engine room. 

The gee advantage in the use of water for transmitting 
power for such various purposes, and ramifying throughout the 
ship, lies in the fact that it is nearly incompressible, and therefore 
the machinery is under perfect control by the most unskilled of 
men. It is also much more easily conveyed in pipes than steam, 
at pressures ten times as great. The only precaution necessary; 
however, in dealing with such a system is to avoid concussion due 
to momentum of the pumping engines and accumulator, as, without 
some elastic medium, each stroke of the engine, or the sudden 
arrest of a descending load at the hoists, might raise the pressure 
of water in the mains to such a height as to cause a burst. The 
prime mover in the Quetta consists of a pair of compound surface- 
condensing pumping engines, of 100 indicated horse-power, 
working at an average speed of forty revolutions per minute, and 
never exceeding seventy revolutions. These engines are con- 
structed on the lines of the best practice of similar engines used in 
propelling the ship, but of course fitted with pumps, and attached 
to a steam accumulator, with automatic starting and stopping 
gear, under control of the accumulator piston, and therefore inde- 
pendent of any attention from the engineer in charge beyond oiling 
and once setting them in motion. The pressure of water obtained 
is 800 lb. per square inch, and, being produced by the steam pres- 
sure from the main or donkey boiler, acting on a piston and ram, 
it follows that, while the water which transmits the power is in 
itself incompressible, it is yet free to move under an elastic force of 
steam of 80 1b. pressure, the relative areas of the steam cylinder of 
the accumulator and that of the hydraulic ram being 10 to 1. 
From this pumping engine, which draws its water from a tank 
overhead, pressure pipes proceed fore and aft to the various lifts 
and other machines; while return or exhaust mains carry the 
water back to the engine tank, much in the same way as the 
arteries of the human frame circulate the blood pumped into them 
by the action of the heart, and as in the system of electric 
lighting, where a continuous current is sent along one wire, 
lighting up incandescent lamps, and re ing to the machine 
by the other wire. Assuming, now, a steady and abundant 
supply of water at 800lb. per square inch pressure, it is 
only necessary to place lifts at each hatch, as in the Quetta, 
two single lifts being at the extreme hatches and two pairs at the 
main hatches, or six inall. These are of the well-known type on 
shore, but specially arranged to suit a steamer’s deck. They con- 
sist of long cylinders passing through the upper and main decks, 
and contain lifting rams which carry each three pulleys, 4 similar 
number being arranged in the upper deck plate, round which chains 
pass in the order of block and tackle. They are arranged to take 
up a very small deck space, and to lift each 30 cwt. through a 
height of 70ft., those in pairs having an arrangement so that their 
valves may be coupled by a pipe and a lift of 3 tons weight made 
by both, the hydraulic system admitting of perfectly equal strains 
on both chains or any number of chains together. The speed of 
lifting varies from 3ft. to 7ft. per second, averaging 5ft., and at 
this high speed it is necessary to provide some counteracting 
closing action of the valve, controlling the motion of such a 
rapid machine, so that the load may follow in proportion to 
the distance the valve lever travels in its quadrant, and stop 
there. Without such arrangements accidents might happen— 
in the case of b ing out cargo—if a box or bale being 
jammed is suddenly released. This is accomplished by a twisted 
rod, which is attached to the lifting ram, causing a nut to 
spin round, and so screwing back the lever upon which the starting 
handle has its fulerum, so that the driver can always rely on the 
lifting chain following his lever and stopping automatically both in 
heaving and lowering. As this principle of variable and auto- 
matic motion pervades the whole system more or less, it will be 
noticed again under the subjects of steering, engine reversing, and 
slewing of cranes. In these hoists there is only one handle to con- 
trol each, and on board the Quetta their capacity is shown, accord- 
ing to the testimony of Captain Templeton and officers, by the 
fact that at two hatches working four lifts, 1166 tons of rice were 
discharged and 150 tons of coffee taken in in ten hours. It is also 


* Read before the Institution of Naval Architects. 


reported that ‘‘in the open roadstead of Mad sixty wild Aus- 
tralian horses~ were discharged in four hours—a very difficult 
thing to do with two steam winches, as the noise would have made 
the horses frantic ”—a tribute not only to the speed of the system, 
but absence of jar and noise. In extremely bad weather, when the 
ship is rolling most, as at Madras, the hoists are.seen to greatest 
advantage, as it is only necessary to float the weight to be raised, 
and, watching the ship’s period of roll, open the valve full when 
the load is up before there is time to foul any of the decks. In 
reference to such circumstances, Captain Travers, of the Union 
steamship Tartar, 4339 tons, says :—-‘‘ The gear has been tested in 
every possible manner, discharging cargo in docks, abroad and in 
heavy seas on the Cape Coast, and has never once failed; and for 
quickness and thoroughness of work I consider it far before the 
steam winches. Owing to the very bad weather experienced on 
the Cape Coast, the loading of the ship did not commence till the 
day previous to our departure from Algoa Bay, when we took on 

in one day 1900 bales wool, 400 packages sundries, besides 
passengers, baggage, and mails. When inform you that there was a 
nasty sea running alongside, it rained heavily the whole day, and that 
everybody had to be ‘hoisted in’ in baskets, it must be quite 
evident that the hydraulic hoists worked in a most satisfactory 
manner. Had we not had your gear we could not have done the 
work.” The position of the fore and aft hatches in relation to 
the masts of the Quetta was such that, while the derricks were set 
to plumb the hatches, on swinging round they would not reach 
over the side of the ship, thus necessitating the use of a subsidiary 
derrick and double handling, as in steam winch practice. This 
difficulty was, however, obviated in the simplest possible manner, 
and there is no part of the ship’s gear which demonstrates so 
clearly the great convenience of the hydraulic system. It was 
only necessary to attach to the mast a small hydraulic cylinder 
with its ram working downwards, ings pulley round which 
the derrick chain passed. From this cylinder, which is placed 
some 20ft. 4 ae mast, a small pipe is led to a valve placed 
close to the hatchway. The driver with his right hand works 
the hoist lever, and operates with his left the derrick lever. 
Pulling it to him admits water to the cylinder, and causes the 
derrick to plumb the hatch, while pushing it from him lets the 
water out of the cylinder and lowers the derrick over the side of 
the ship. It was proposed at the time to add another simple con- 
trivance for the purpose of swinging the derricks by a pair of 
hydraulic cylinders, as shown in the accompanying drawings; but 
the consideration of attempting too much at first and increasing 
the cost, prevented me carrying this out, and all these derricks are 
pulled round, as in steam winch practice, by tackles, involving the 
service of about twelve men, and an obvious waste of money. 
When the derricks are so fitted they will perform more than all the 
functions of the steam crane with but three handles, and two where 
they clear the side, without being lowered, while the deck space 
saved and general appearance favour very much such an arrange- 
ment. Moreover, in the hydraulic system, all the motions being 
effected by separate cylinders, the lifting, swinging, heaving, or 


reversing the links of the main engines is much the same 
in moving from ahead to astern as in port and starboard, the 
same lever cut-off is employed in both cases. The most genera] 
type of reversing arrangement, and that at work in the 
Quetta, consists of a steam cylinder giving the motive forge 
with a controlling hydraulic cylinder, with one piston-rod common 


‘to both. The water is here used in a passive capacity for controll} 


the position and locking the link motion in different positions. 
Over 400 steamships have been fitted with this gear, with good 
results. Another of the simplest form, where the water pressure 
does the work, consists of two small single-acting hydraulic rams 
with side rods operating the weight shaft lever, as fitted to the 
Bessemer and Mikado, and independent paddle steamers plying at 
the Birkenhead Ferry. The whole system in cold weather jg 
charged with non-freezing fluid, of which several cheap kinds 
| be had, notably calcium chloride, which, at certain strengths, 
ill resist when dissolved in the tank a temperature of 30 deg? 
Fahr. below zero without solidifying. Thus the hydraulic system 
is peculiarly adapted to the Atlantic trade, in which it is not 
uncommon in cold weather to run the steam winches all night to 
prevent pipes and cylinders from injury through ice forming in the 
ports and passages. The experience obtained in the working of 
the Quetta shows that a donkey boiler of the usual size, just 
sufficient for steam winches, enables the cargo to be discharged in 
half the time, or, in other words, will do double the work ona given 
coalconsumption with compound surface condensing pumping engine, 
and the hydraulic system. This statement I believe to be well 
within the mark, as where there are eight steam winches at work 
rapidly, and doing their utmost, it is not unusual to supply them 
from one of the main boilers; and it is safe to assert that, when 
steam winches are in an indifferent state of repair—which is, 
haps, their normal condition—few ships have donkey boilers 
rge enough to supply steam for anything like an expeditious 
discharge of cargo. The compound pumping engine, as herein set 
forth, is in every + more favourable to economy. Situated 
in the engine-room, close to the starting platform, it is under the 
- of the engineer in charge, and receives the same attention as 
the main engines. It runs at a moderate speed with a constant 
load, and therefore, with the slightest adjustments and repairs, it 
cannot fail to give good results, 
Having thus endeavoured to describe, in the time at disposal, a 
part of what I have done in hydraulic machinery for marine pur- 
, it may be mentioned that, notwithstanding the considerable 
increase in cost—more than double that of steam equipment—of 
the hydraulic system, the British India Association have seen their 
way to fit the succeeding steamers they have built similarly to the 
Quetta—namely, the Bulimba, Waroonga, and Manora—the two 
intervening ships having their —_ quarters ventilated by fans 
driven by hydraulic engines, as well as the usual deck equipment. 
In addition to the above, there have been nine other steamers fitted 
by my firm successfully with such hydraulic machinery, and there 
is every prospect now of its taking the place of the noisy steam 
machinery in at least our most important passenger lines. 
Compound surface-condensing pumping engines and steam accu- 


lowering jibmay bed imul ly with corresponding despatch. 
In certain arrangements of hatches it is i ible to di with 


a crane having its own support for the jib, ‘and in the British India 
Association steamer Manora this led to the arrangement of hydraulic 
crane shown in the model and accompanying drawings. Advantage 
is here taken of the hydraulic lifting pe on to make it serve the 
double purpose of receiving the lifting ram and supporting the jib 
and load. For that purpose it is stepped through the upper deck 
bed-plate and carried down and secured to the main deck, some- 
what similar to the posts of steam cranes, On the upper deck, 
however, much less space is occupied ; there are no cog wheels, or 
shafts, or clutches, with their various levers, but simply a pair of 
slewing cylinders with two wheels and a heavy chain encircling 
the casting carrying the jib. The lifting ram has its pulleys 
arranged similarly to the hoists epee described, and the 
various movements are controlled by two levers. The swinging 
of the crane is under similar control to the lifting gear of 
the hoists. When the driver opens the valve in either direction, 
it is closed again by the slewing ram causing a spiral rod to re- 
volve, and so arresting the swing of the crane. Thus the driver 
can depend on the jib always swinging to positions corresponding 
to those on his lever quadrant, without any attention on his 3 
and as there are movable steps on this quadrant, all he has to do is 
to make a trial swing from, say, a barge to centre of hatch, set his 
stops, and he may drive at high speed with the greatest confidence 
in the dark, as the jib will stop itself at the position assigned by 
the automatic cut-off gear. On the deck of the Manora there are 
two such hydraulic cranes and six hydraulic lifts, two ash hoists, 
two hydraulic capstans, anchor gear, and hydraulic steering and 
reversing gear. The hydraulic capstans are necessary for warping 
purposes and for raising heavy weights. That at the bow has 15 
tons power, and the other at the stern 10 tons. The former is con- 
nected with the windlass, and consists of a four-cylinder hydraulic 
engine of 50 indicated horse-power, running at sixty revolutions 
per minute, and easily disconnected from the anchor gear. The 
after capstan is on a similar principle, but having a smaller 
hydraulic engine, which, through the intervention of differential 
tooth gear, gives a strain of 10 tons on the lower and slow- 
moving drum, while the upper or quick-moving part gives one ton 
strain, and is available for rapidly taking in a light warp prepara- 
tory to getting the heavy rope round the lower drum, as in the case 
of pulling the ship off the Suez Canal bank. The advantageous 
feature in such hydraulic motors is that in opening the stop-valves 
an immediate effect takes place, and that at the will of the driver 
may be so slow as one revolution per minute, or up to the full 
speed of eighty per minute. Thus there is no undue strain caused 
by the rapid and jerky effects produced by steam, as well as the 
trouble and annoyance of having to heat up cylinders and clear 
them of condensed water before being y for work. An 
important feature of this capstan consists of the arrangement of 
engine and other parts entirely within the warping drum, no part 
going through the deck and so disturbing cabin s . Wecome now 
to the steering gear, which is perhaps the most difficult matter to be 
dealt with on board ship, because, besides being under the most 

rfect control, the rudder must be to a certain extent elastic. 

hat is to say that, being put over and following explicitly the 
angle given by the steersman at the wheel or tiller, the rudder on 
being subjected to undue strain must give way to a heavy sea, and 
when such abnormal strain has gone, must at once assume its 
original position without attention on the part of the man at the 
wheel or tiller. The steering gear of the Quetta embodies these 
features, and consists of a pair of hydraulic cylinders fitted at the 
stern, athwartships, having single-acting rams working through 
stuffing-boxes, carrying at their junction a swivel block, which 
slides on a tiller in such a manner that, as the rudder is ony over, 
the rams have a greater velocity in relation to the angle of the 
former, and, therefore, obtain an = leverage when 
this leverage is, of course, most needed. To each of these 
cylinders is fitted a relief valve, with a crossover pipe to the 
opposite cylinder, so that, on a sea striking the rudder and 
unduly straining the various parts, the water is forced over 
these safety valves, and for the moment the rudder is let go, 
but returns at once into its former position, which is assigned 
to it from the bridge. We now leave these cylinders aft, and 
follow their pipes along the waterways in port and starboard sides, 
up to an ordinary double-acting slide valve placed in the steering- 
house. These pipes are jin. diameter, and take the place of the 
steering chains, or ropes usually met with in steam steering gear. 
Alongside of these pipes light wire ropes are carried, which com- 
municate to a quadrant in the wheel-house from the steering rams 
aft. This quadrant serves the double purpose of contradicting, so 
to speak, the steersman’s actions, and serving as an indicator of 
the exact position of the rudder aft. This automatic shutting of 
the steering valve is accomplished by the introduction of what I 
have termed a “‘ floating lever,” first applied to a Birkenhead ferry 
steamer in 1872. It is fully described in reference to the accom- 
pany drawings; and as the character of work to be done in 


.—These are shown in Figs. 1 and 2, Fig. 1 being a side 
elevation, and Fig. 2 plan. The following are the general dimen- 
sions of the apparatus :—High-pressure cylinder, 1Gin. diameter ; 
low, 26in. diameter; stroke, 20in.; accumulator steam cylinder, 
36in. diameter, 60in. stroke. This is shown at A; steam entering 
at pipe B presses on the piston shown in dot lining, the lower part 
of the cylinder communicating with the surface condenser D by 
pipe C. The top of steam lator is thus tantly open to 
the boiler, and from its side communicates by the stop valve Eand 
throttle valves F and G, with the valve chest of the high-pressure 
cylinder H, this in turn exhausting its steam into the low- 
pressure cylinder I. These cylinders work each a double- 
acting water pump K, fitted with usual valves, L being suc- 
tion, M delivery, and N check. The latter serves the double 
purpose of preventing a return of water to the pumps, and when 
the high-pressure engine stops on the centre—the accumulator 
being full—admits a jet of steam from the accumulator direct into 
the low-pressure casing, turning the high-pressure crank off the 
centre. This valve is down in its seat when the engines are 
stopped, and rises about jin. when they are in motion; it is con- 
nected by a rod O toa piston valve P, which when at its lowest 
position opens a communication through a by-pass pipe Q between 
the high and low-pressure chests, and a similar pipe R from the high- 
pressure exhaust to condenser, a non-return valve being between 
the two cylinders above the valve P. In this condition both 
linders are for the time being ordinary high-pressure ones, but 
the moment they start the check valve N rises and instantly shuts 
both by-passes, raises the non-return valve, and the engines are 
then working under compound conditions. The accumulator starting 
and stopping gear ists of a rod attached to the former's piston, 
and passing through the lower cover, engages at different Kesired 
parts of its stroke a lever 8, which, by moving a slide valve, admits 
water to the cylinder T, the ram of which in turn opens the 
throttle valve G. The engines at once pump water into the accu- 
mulator cylinder U by the pipe V, forcing its ram with piston into 
the steam cylinder against the full boiler pressure, until the 
starting-rod and collar comes in contact with the lever 8’, when 
the valve is reversed, the cylinder T opened to exhaust, and the 
throttle valve G closed. This arrangement serves also as a most 
efficient governor, as the adjustable spring keeping valve G shut is 
only held open when required by the pressure of water in the 
mains; therefore the degree of opening depends on the resistance 
at the pumps. Should the accumulator by any burst or other 
contingency be suddenly emptied, by which the pressure in the 
pumps a | mains disappears, the spring will instantly close the 
valve G and stop the engines, which otherwise, being relieved of 
work, would fly away and probably wreck themselves. A similar 
danger may arise if, from neglect, the supply tank should be 
allowed to get too low, and let air enter the pumps, causing dan- 
gerous concussion in the whole system, as well as allowing the 
engines to run away. ‘This is effectually prevented by the throttle 
a F, which is actuated by a float working in the tank, which 
shuts steam off the engines when the water is within 1ft. of top of 
suction pipes. The apparatus may thus be left to its own charge 
after having filled oil cups and pulled open the hand starting lever 
to once get the pressure. The other parts of the engines, as shown, 
do not call for any particular notice, being similar to the marine 
engine, viz., double-acting air pene X, circulating pump Y, and 
feed pumps in duplicate supplying boiler ZZ. It may be men- 
tioned that, connecting the lower end of the steam accumulator with 
the condenser and at the same time the exhaust of the low-pressure 
cylinder, contribute materially to the steadiness of the engine’s speed, 
as when the low-pressure cylinder, in gradually getting its vacuum, 
has its power increased, the resistance in the pumps similarly rises 
by the accumulator ram being loaded to the extent of the vacuum 
under its piston. Incidentally, also, the large space under this 
iston—when the accumulator is full and the engines at rest— 
Saas the vacuum steady for a considerable time. ; 
Hydraulic capstan.—This is necessary where reziprocating hoists 
are exclusively used. It is shown by Fig. 19, a vertical section, 
and Fig. 20, a cross section and plan of differential gear. The 
foundation plate A is securely fastened to the upper deck, and 
carries at the centre boss a hollow steel shaft B. Upon this the 
lower warping drum C ror yf revolves, its lower part having a coni- 
cal turned ring, supported by a series of live rollers D, which in 
turn run upon a similar ring formed on the foundation plate just 
above the Roaring of the drum C. A wheel E is: keyed fast to the 
post, having internal wedge-shaped teeth of wide pitch. Above 
this a similar wheel, but with two fewer teeth, is bolted to the 
warping drum C. Gearing into both is a —— or messenger 
inion G, which is in turn driven by the hydraulic engine pinion 


, attached to the upper drum I. In this drum are placed, at 
equal distances apart, four single-acting pendulous cylinders J J, 
oscillating in bearings at their outer ends K K, and through the 
concentric trunnions water is admitted. Each cylinder is fi 
with a ram L, carrying at its inner end two steel rollers M, which 
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upon the steel excentric N keyed fast to the post, and 
the 8 excentric e ‘as e post, an 

ie the deck, Water is choemebely admitted to, and 
released from, these cylinders by the rotary four-ported valve 
0, each port being connected to its cylinder by the pipes P P. 
The cylinders, therefore, with drum and face valve revolve, 
while the excentric slide valve is stationary, similar to the 
driving excentric N. The pressure water is admitted to the 
valve O by a pipe Q, which’ passes through the hollow mast, 
leaving, however, an annular space, through which the exhaust 
water returns to the tank by the pipe R. The excentric slide valve 
inside O is fast to the ees pipe Q, but free to turn half a circle 
by applying a key at S. By moving the valve against either stop 
the capstan is made to run in either direction. It was with some 
reluctance that cog gearing was introduced into this capstan, as 
otherwise—windlass excepted — the ship would not have had a 
toothed wheel. It was, however, impossible to get a strain of ten 
tons with anything like a convenient size without gearing, and ‘the 
differential form adopted oe a strain of ten tons at the lower 
drum, while the upper one has one ton force with proportionately 
quicker motion ; at the same time there are only two wheels and 


ydraulic windlass. gear.—This, consists of an engine 
ofabout.50-H.P,, applied as shown in Figs. 25 and 26, Fig, 25 being 
side elevation with engine on deck, Fig. 26a plan, As opinions 
differ so much amongst captains and owners as to which principle 
of windlass is best, it is necessary that the hydraulic system may 
be applied to all, That shown as applied to the Manora is placed 
on the forecastle, at A, and is of the usual type, the anchor being 
raised by a worm wheel B and worm C geared together. The 
worm is driven through two pairs of bevel wheels by the hydraulic 
engine contained in a a d-plate D, The engine is precisely 
similar to that descril under the subject of — onl: 
reversed, that is, cylinders stationary, but excentric E and shaft 
F revolving. In like manner the slide valve G revolves, being 
reversed by the cross handle and clutch H. On the top of the 
engine shaft is a warping capstan, having a power of three tons at 
its periphery, and fitted to receive the usual manual bars. For 
higher-powered strains the ends of the windlass may be used, 

_ which, as arranged, are more powerful than necessary, and will 
break any rope on board. ~ 25 will be given in our next im- 
pression. As, however, the hydraulic engine can be regulated to 
go at one revolution up to sixty with the greatest ease, and when 
unloaded does not fly away like the steam engine, strains on ropes 
can be easily managed without breaking them. “ 

Direct-acting hydraulic windlass.—The object of this form is to 
dispense entirely with gearing. It is shown in plan at Fig. 24, and 
in elevation at Fig. 28. The windlass shaft, with its brakes and 
cable whelps, are of the ordinary well-known construction, as 
shown at A! A. Keyed to the shaft are two friction wheels B B, 
similar to the prevailing hand gear, where it is actuated by a 
double lever like that of a fire-engine. Each wheelis provided with 
two friction gripping reversible clutches C! C, one above, another 
below, connected in 7. to the hydraulic piston of a hy- 
draulic engine at D' D, These work in corresponding cylin- 
ders E! E which are double-acting. Each cylinder is fitted 
with the usual slide valve F! F, which is actuated by a lever 
G! G, connected to centre D! D by rods H! H. These valves par- 
take of the motion of the engine pistons toa reduced extent. The 
admission ports of these valves do not communicate with the 
cylinders upon which ee | are placed, but the pipes cross over to 
each others cylinder. hus the ae cylinder valve serves the 
starboard cylinder, and vice versd. The effect of this is, the 
motion of the engines keep at right angles, similar to a double 
cylinder steam engine, and they have no dead centres. This being 
so, a nearly continuous rotation is given to the friction wheels 
of the windlass, and, as the clutches are reversible in either direc- 
tion, warping can be effected by the ends shown on the windlass 
shaft, the chain whelps being disengaged in the usual manner. 
Such a windlass was fitted to two hydraulic paddle steamers, built 
by Messrs. Denny and Bros., namely, Apollo and Minerva, and they 
worked very smoothly, and, excepting a rushing sound of water 
through the ports, noiselessly. 

(To be continued.) 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible pr the opinions of our 
correspondents, 


THE THEORY OF MAGNETISM. 

Sir,—In your very kind remarks upon my theory of magnetism, 
contained in your last number, you notice that Thaw stated that 
the ‘molecules or their polarities” can be rotated, and you ask 
why the words in italics should have been used when all my 
—— have been to prove the rotation of the molecule 
itself ? 

Ina preliminary note to the Royal Society, Jan. 27th, 1883, I 
wrote the sentence as you quote, as I had not at that time suffi- 
cient evidence as to the distinctive character of the rotation ; but 
in my second and full paper to the Royal Society, April 5th, 1883, 
the words, ‘‘ or their polarities,” were suppressed, and I stated 
what I still firmly believe, viz., that the molecules themselves 
rotate. I find, however, that in my late paper to the Royal 
Institution, by some oversight these suppressed words reappear, 
and my sincere thanks are due to you for pointing out an error 
which I had certainly overlooked. This will be corrected in the 

»aper when issued in the “ eipagers ” of the Royal Institution. 
he question you have raised is an all-important point, for, after 
tracing the cause of magnetism to the molecule itself, and finding 
that rotation of the magnetic molecule, or of their polarities, is the 
cause of evident magnetism, it is of the highest importance to know 
if it is mere polarity which rotates, or the molecule itself. 
_ Lhave no doubt that it is easier to conceive of mere polarity chang- 
ing its relative position than an actual rotation of every molecule of 
a mass of iron. My work would have been extremely easy if I 
adopted this view; but all the experimental evidence points to the 
fact that however wonderful and impossible it may appear, the 
molecule itself turns and gives strong experimental evidence of its 
rotation :—(1) We have a decided frictional resistance to rotation 
upon magnetising or demagnetising a bar of iron. The molecules 
turn with difficulty in hard iron and with comparative freedom in 
soft iron; but in each case there isa ing behind, not only in 
time, but in force, which can be vanquished by vibrating the rod 
by blows from a mallet. Heating the bar to red heat, or, in point 
ot fact, any treatment of a bar of iron which would necessarily 
allow greater freedom to an assumed rotating molecule, produces 
the effect desixed. (2) The magnetic molecule has true inertia. 
It requires more force to start it from a position of repose than 
sufficient to rotate it if given a slight Benen impulse. It has 
also true tum, for if rotated rapi 4 rotates further than 
if slowly rotated by the same force. (3) The molecule appears to 
float in an elastic medium or ether surrounding each molecule 
separately, in which it has a well-defined period of elastic rotation 
without frictional resistance. Allowing a certain increase or 
decrease in the external evident magnetism of a bar of iron with- 
out in any way changing the permanent set of the molecules as 
held by the frictional resistances of their elastic mediums. 

These three effects are demonstrable with all pieces of iron, and 
require no special apparatus. They agree with known properties 
of matter, and point conclusively to the fact that when the polasities 
rotate, matter itself in the form of a molecule rotates also. We 
are forced to a similar conclusion by the numerous researches which 
have preceded my own, indicating at least a mechanical motion of 
& molecule during magnetisation. In ‘‘ Page’s effect” we hear the 
molecules in motion during rotation. As at each magnetisation or 
demagnetisation of a bar of iron, a distinct sound is heard peculiar 
to.itself, and which has no relation in tone to the length of the 
bar ; abar of iron becomes quay heated by rapid changes of 
Polarity, due in great part to the frictional resistance of the elastic 


medium surrounding each molecule against each other. In 
** Joule’s effect ” we find that a magnetised bar is longer than when 
neutral, indicating that a change in its mechanical structure has 
taken place during magnetisation. 

In “‘ Kerr’s effect” we have a ray of polarised light rotated by 
retiection at the end or sides of an electro-magnet, whenever the 
bar becomes magnetised. The condition of magnetism through an 
iron rod placed upon a magnet depends upon its frictional resist- 
ance to rotation. I have demonstrated this by means of allowing 
molecular freedom of motion by mechanical vibrations. We can 
thus increase its conduction 400 per cent. The maximum conduc- 
tion can take place in a fraction of a second by a single violent 
blow from a hammer; or it can be increased gradually during 
several minutes by frequent but gentle mechanical vibrations. We 
can superpose one magnetism upon another exactly similar to any 
stratified structure. I have thus superposed twenty contrary 
magnetisms upon a steel wire one millimetre in diameter, andafter- 
wards rendered each structure evident by dissolving the exterior in 
dilute nitric acid, or rendered these structures evident at will by a 
simple torsion of the wire. ‘ 

It may be possible to explain some of these effects upon the 
assumption of a rotating polarity; but if we study the whole of the 
phenomena, including the numerous effects I have obtained by the 
use of the induction balance, we are forced to admit the rotation 
of the molecule itself, for we have clear evidence of a movement 
of matter, and it would wrong in me to ignore this evidence. 
Consequently, in full knowledge of my own researches, as well as 
those who have preceded me, I desire to state clearly in my theory 
of magnetism that each molecule is an independent magnet, and 
that it is by its rotation that all the effects of magnetism are pro- 
duced. D, E. 

April 5th. 


MAKING CUP LEATHERS, 

Srr,—In answer to a query in this week’s ENGINEER, I hand 
you the enclosed sketches of a leather press, which has been found 
to work very well, and has the further advantage of simplicity and 
cheapness, In the sketch A A is a wrought ring, and B B a cast 


1 
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iron mould with a projection C turned on the bottom, which fits 
into a similar recess in the bottom of the press, which consists of 
two cross bars DD, E E, connected by the boltsFF. The action 
of the press is so obvious, that I hardly think any explanation 
further than the above will be necessary. 


hall 


Touching the depth of the leathers, it appears to me that 3in. 
or 3hin. is an excessive depth; I have used leathers for 20in. and 
2lin. rams, which have only been Ijin. to 
l}in. deep, and have given every satisfaction 
at pressures of two and a-half and three tons 
r square inch. The tightness of the joint in 
ydraulic work does not, I may say, depend on 
the depth of the leather, the joint being made 
at the point a in sketch; thus the shaded 
portion of the leather might be dispensed 
with without impairing the joint. I. have 
sketched the above for leather din. thick, but 
should say that leather half the thickness 
would be ample. I hope the above may be 


T. L. M. 


of some use. 
13, Mornington-terrace, Duke-street, 
th. 


Liverpool, March 


THE CREATORS OF THE AGE OF STEEL. 


Srr,—With reference to the first use of manganese in the 
Bessemer process, will you please allow me to state that the dif- 
ference between oxide of manganese and metallic manganese, as 
well as the experiments by which Sir H. Bessemer reduced the 
former to the latter, are clearly set forth in my book, page 60; 
and the reason why I did not add a line to my last letter to that 
effect was because I did not think any one would charge me with 
ignorance of that which is contained in my book. The point at 
issue being whether Sir Henry Bessemer or Mr. Mushet was the 
first to see the utility of adding manganese to pure molten iron to 
convert it into steel, I quoted Sir Henry’s patent of January 4th as 
evidence of his priority in perceiving the need of manganese and 
appreciating its effect. Mr. Carulla speaks of metallic manganese 
as necessary ‘‘ to take up oxygen;” but this ‘‘ elementary chemical 
lesson” of his is open to question on respectable authority. ‘“‘I 
don’t think that the deoxidising action of manganese is the essen- 
tial effect of that substance” in making steel; and ‘‘ oxygen at very 
high temperatures does not seem to go out of the steel again, not- 
withstanding the addition of manganese.” Such was the opinion 
expressed ten years ago by Sir William Siemens, to whom probably 
Mr. Carulla will not impute ignorance. But as the question of 
reducing the oxides has been raised, it may interest Mr. Carulla to 
know who was the first man to start that point. In his patent of 
March 15th, 1856, Sir Henry Bessemer said :—‘‘ Towards the com- 
pletion of the process of and refinement of the 
metal it will be found that a portion of the iron is converted into 
an oxide; I therefore put into the chamber—converter—suitable 
carbonaceous matter, such as carbonate of iron, that is rich in 
carbon, &c., in order to reduce the oxides.” It will be recollected 
—as I have already shown—that ten weeks previously he spoke of 
manganese as necessary to convert his molten iron into steel. 
Now, carbonate of iron, with manganese, are the very substances 
which Mr. Mushet patented as his triple compound for the un- 
used process of Martien six months after Sir Henry had first 
mentioned the use of these substances as requisite in the Bessemer 
converter. Mr. Mushet, in his patent of September 22nd, did not 
claim the method or manner by which the triple compound of these 


substances was to be produced; but Sir Henry Bessemer did invent 
a method of reducing them to the metallic state known as ferro- 
manganese. It thus appears that five months before ever Mr. 
Mushet heard of the Bessemer process Sir Henry not only knew 
that it was partly by the use of ‘these substances that English iron 
could be converted into steel in his converter—in certain foreign 
countries the addition of manganese was not necessary—but he was 
the first to propaund the theory which in later years has found 


these substances. 

May I add, in conclusion, that in justice to Mr. Mushet, my book 
contains his own account of his ‘‘ discovery even more valuable than 
that of the Bessemer process ”—his triple compound ! 

Brixton, April 7th. W. T. JEANS. 


THE EFFICIENCY OF FANS. 

Srm,—I am not sure that I understand your Bilston correspon- 
dent of last week, unless he questions the established fact of the 
compensatory action of a fluid flowing through a constricted con- 
duit. I do not feel justified in pop a 2 your columns with a 
formal demonstration. ButI may refer “OC. T. W.” to several 
“books” in which he will find the principle of action ome esta- 
blished by experimental evidence. Weisbach in his ‘‘ Mechanics of 
Machinery and Engineering,” 1847, page 144, acknowledges the 
compensatory action in the case of a constriction formed in a water 
pipe. Other books could be named—by Neville and by Morin, for 
instance—but I shall content myself with a reference to M. Péclet, 
who, in his masterly style, exhaustively experimented on the flow 
of air in pipes, and rendered the results in full detail in his 
“* Treatise on Heat.”* He proved that when a current of com- 
pressed air from a reservoir was delivered through a smaller pipe 
suddenly into a larger pipe in continuation of, and having about 
twice the diameter of the smaller pipe, the velocity of the flow 
through the smaller pipe, thus supplemented, was above one- 
third greater than when the current was discharged directly 
from the smaller pipe into the open air. He further proved 
that when a divergent conical adjutage of small — was 
fitted to the smaller tube, or when the larger tu was 
connected with the smaller tube by means of a conical junc- 
tion piece, the velocity of flow through the smaller tube was mul- 
tiplied two anda-half times. These augmentations of mages were 
in both cases effected without any increase of absolute head pres- 
sure for propulsion; and such results have a direct bearing on the 
case in question. The smaller tube in Péclet’s experiments corre- 
sponds to the suction tubes of the exhausting fans that were 
tested, and the conical continuation corresponds to the radial 
expansion of the fan. The expanding vent of the Guibal fan is 
analogous. It was found in one case by Messrs. Swindell and 
Daniel to have nearly doubled the efficiency of the fan when worked 
without the vent.t The rationale of this is easily comprehended, and 
there need be no haziness about it. If you will allow me, I may 
return to the question. But let me remind your readers of some- 
thing quite as paradoxical, that by adapting a suitable diverging or 
pm wi adjutage to an aperture in the side of a vessel full of 
water, the velocity of outflow becomes one-half more than the 
— velocity. How would he of Bilston like to account for 
this? 


““C, T. W.” is mistaken in his assertion that “the flow of elastic 
fluids is unaffected by opposing fluid pressures until these pressures 
fall to about 48 per cent. of the impelling pressure at the other 
side of an orifice or contraction.” The case is precisely the 
reverse. 

Mr. Hearson, your other correspondent, ape to claim for the 
blast fan work in ag eee BY pressure and for velocity. In my 
report I stated the formula which I employed for calculating the 
horse-power, and I do not see that his remarks have any bearing on 
this part of the question. ‘Will he state his argument as a definite 
proposition? 

here is internal evidence of the consistency of my report in the 
fact that, whilst the inflow energy of the current in the exhausting 
fan was greater than the horse-power delivered to the fan, the out- 
flow energy of the blast fan was less. Obviously, in the latter case 
there is consistency. Why not also in the former, under pre- 
—_ the same ipulative treatment? Does not the contrast of 
results prove that there is an essential distinction between the two 
cases? As in the exhausting fan, analogously, Péclet’s smaller 
tube is fitted with an expanding adjutage; whilst as in the blast 
fan, analogously, Péclet’s smaller tube discharges direct into the 
atmosphere. His experiments clearly point to the reason of the 
distinctiveness of the results. 

D. K. CLARK. 


8, Buckingham-street, Adelphi, London, April 7th. 


A KNIGHTHOOD FOR Mr. J. J. ALLPORT.—The Queen has been 
pleased to offer to'Mr. James Joseph Allport, late general manager 
of the Midland Railway, the honour of knighthood. That the 
distinction is worthily bestowed will be recognised by all when it is 
remembered that Mr. Allport has done more than any other man 
of his time to make railway travelling in this country cheap, com- 
fortable, and expeditious. He commenced his railway career more 
than fifty years since on the Birmingham and Derby Railway, and 
bécame manager of that system prior to its amalgamation in 1844 
with the North Midland and Midland Counties Railways. The 
management of the whole being conferred upon the manager of the 
North Midland, Mr. Allport went North to assume the charge of 
the Newcastle and Darlington Railway, which, during his connec- 
tion with it, was developed into the York, Newcastle, and Ber- 
wick. In 1850 he became manager of the Manchester, Sheffield, 
and Lincolnshire, and three years later he returned to the Midland 
as general manager. That responsible position he occupied—with 
a three years’ interval, from 1857 to 1860—until 1880, and it was 
duing that period that. he displayed that extraordinary enterprise 
and judgment which have placed him in the very front rank 
amongst railway pioneers. Mr. Allport’s services in the develo 
ment of cheap passenger traffic are most. conspicuous, and it is 
doubtless with more particular reference to this part of his laoours 
that her Majesty has decided to confer upon him the honour of 
knighthood. The consternation caused amongst rival companies, 
and the delight expressed by the travelling public when, in 1872, 
he induced the Midland Board to come to the decision to run third- 
class carriages by all trains, will not easily be forgotten. The 
change was adopted with startling suddenness, though it had been 
for some time in contemplation, and the result was an immediate 
and very large increase in the passenger traffic. Mr. Williams— 
“The Rise and Progress of the Midland Railway,” published in 
1875—records a conversation in which Mr. Allport said there was 
no portion of his public life on which he looked back with more 
satisfaction than on this. .‘‘ When a rich man travels,” he said, 
“or if he lies in bed all day, his capital remains undiminished, 
and perhaps his income fiows in all the same; but when a poor 
man travels, he has not only to pay his fare, but to sink his capital, 
for his time is his capital.” The great increase in the third-c 
traffic led in the autumn of 1874 to the decision that the second- 
class should be abolished altogether. Rival companies were agai 
indignant. Threats of retaliation were freely launched at the 
head of the Midland, who were accused of undertaking, not rail- 
way reform, but revolution, whilst Mr. Allport was pointed to as 
“the Bismark of railway politics.” In 1880 Mr. Allport retired 
from the general managership of the Midland Railway, when the 
company presented him with £10,000 and elected him on the direc- 
torate. Since then he has lived in comparative retirement at 
Littleover, near Derby. He is a Justice of the Peace for the 
county, and has been mentioned in connection with the representa- 
tion of South Derbyshire in the Liberal interest.—Leeds Mereury. 


* Traité de la Chaleur, 1860. 


_— “Proceedings” of the Institution of Mechanical Engineers, 186 
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SCHONHEYDER’S VISIBLE AUTOMATIC DROP. LUBRICATOR. 


Fig. | 
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Fig. 2 


MORRIS’S 


In order to avoid the breakage of taps, badly tapped holes, 
and to economise time, the apparatus we illustrate is now being 
made by Messrs. Easterbrook, Allcard, and Wild, Sheffield. An 
apparatus for this purpose must of course work automatically. 
As soon as the strain becomes too much for the tap or stud, it 
must of itself be thrown out of gear; it must have a positive 
and a limited power—the limited power to tap the hole and the 
positive power to unwind the tap and drill the hole, as it 
requires more power to drill a hole quickly than to tap it. The 
tapping machine is composed of two parts—the upper part E F 
being fixed to the spindle of the ordinary drilling machine by the 
set screw that generally fixes the drill, consequently has the whole 
of the power of the main drilling machine given to the tapping 
machine, but only to the upper when the machine 
is tapping. But when the tap is coming back or when the hole 
is being drilled both parts of the tapping machine have the full 
power of the main drilling machine. The top and bottom being 

the whole is driven by the feather fitted into 
the upper spindle, the weighted handle being the only means to 
keep it up; the weight also serves to lift the tap or stud box 
away from-the hole or*stud when unscrewing or leaving its 
work. The power isthen transmitted to the lower portion of 
the tapping machine by three or more pawls which give a posi- 
tive power to drill or unwind the tap, and a limited power 
to tap. When the pawls are in gear, and the drilling machine is 
turning in the direction to unwind the tap, holes are drilled,- 


LSA 


right angle points of the pawls become the drivers, 
remain in gear, and are capable of giving all the power 
of the main machine; but as soon as the main drilling machine 
is reversed, the side of the pawl that has an angle of about 
60 deg. becomes the driving power, and as soon as the resistance 
is above their power the springs allow the pawls to come out of 
gear or ride up the incline, and the main drilling machine may 
then revolve freely. 


The 
and 


BECK AND CO’S AUTOMATIC VISIBLE DROP 
LUBRICATOR. 

Tus “Visible Drop” or “Sight Feed” lubricator, illustrated 

by the accompanying cuts Figs. 1 and 2, is, like others of its 

class, intended to supply oil to steam engine cylinders and valve 


chests in the manner now fully recognised as being the most M 


perfect, viz., by allowing it to enter the steam pipe drop by drop 
and well clear of the sides of the pipe, so as to become thoroughly 
mixed with or impermeated in the steam, thus ensuring that all 
parts such as stop valve, throttle valve, main and expansion 
valves and piston shall be perfectly lubricated; the number 
of..drops entering the steam pipe being at the same time 
visible by means of the glass tube through which they 
rise, The lubricator here illustrated differs, however, materi- 
ally from others, in that all external pipes, valves, glass, 
&c., are entirely dispensed with, and in their stead one 


the cylindrical -v 


central tap and a shielded glass are employed, thus render. 
ing it simpler of manipulation, less liable to injury, more com. 
pact, and neater in general appearance, The oil is contaimed’in 
within which will be noticed a tapered. 
shell containing the tap, which can be adjusted to its various 
positions by means’ of’ the hand wheel, as shown, a pointer 
secured to the shell und engraved directions on the hand whee] 
serving as a complete guide to the various manipulations, 
Various ports and are formed within the lubricator 
body, and the plug, as shown in Fig, 1, for the passage of the 
water acting as the driving force and for the oil. A glass tube ig 
centrally situated, as shown, immediately over the plug, and is 
partly exposed by the cutting away of the metal at the two 
opposite sides, as shown by Fig. 2, the outlet nozzle at the right. 
hand side being connected with the steam pipe, and the inlet 
nozzle at the left-hand side also with the steam pipe, but 
furnished with a condensing box or coil for the purpose of con. 
densing the steam, and thereby supplying water for working the 
lubricator. The action will readily understood to be ag 
follows, the plug being in the position 9 Bs by Fig. 1 with the 
pointer immediately over “feed” on the handwheel :—Water 
entering the left-hand nozzle from the condenser will descend 
by the vertical passage shown at the left-hand side of the glass 
tube, will enter the port A, traverse the passage B, port C, and 
short passage below same, thus entering the container and 
forcing up the oil which floats on the top of it, through 
port D and the hole E into the vertical nozzle inside the glass 
tube, issuing from it drop by drop as shown, each ~~ 
clearly. visible as it rises through the body of water contai 
in the glass. The oil then passes out by the right-hand 
nozzle into the steam pipe ae previously mentioned, and 
obviously at the same rate as that indicated by the number 
of drops passing up through the glass in a given time. 
rate at which the oil is supplied can be regulated by turning 
the hand-wheel a little to the right or left, so as to reduce or 
increase the size of communication between D and E as may be 
necessary. When the oil is exhausted, which is seen at once by 
the drops ceasing to appear, the hand-wheel is turned halfway 
round to “drain,” whereby the communication between A and 
C will be interrupted, and G will be brought opposite C. The 
screw plug shown in Fig. 2 is next loosened, and air enters ; the 
water with which the reservoir has become tilled will then drain off 
by C and G seen pees in the shank of the tap. The plug 
can then be completely unscrewed, raised up as high as possible, 
and is, by giving it a few extra turns, secured in the elevated 
position indicated by dotted lines, the screwed end of the rod 
attached to the plug entering the tapped lug, as shown in section, 
Fig. 2, and thereby supporting the plug, as well as ing it 
from being mislaid or lost. The hand wheel should now be 
turned to fill, whereby all the ports are closed, and oil can be 
poured in, the screw plug replaced, and the lubricator set to 
work as before. It sometimes happens that in lubricators 
of this class, the water in the glass tube becomes partly 
exhausted or turbid, and therefore requires replenishing. 
Instead of having to unscrew the cap over the glass to perform 
this operation—after, of course, first closing the taps on the 
inlet and outlet pipes—as is necessary in most lubricators, it is 
only requisite here to give the wheel a quarter of a turn 80 as 
to bring “water” under the pointer. This movement will cause 
the hole F in the plug, shown dotted in Fig. 1, to come opposite 
to port A, and water will then fow up through the nozzle as 
required. The mode of packing the glass tube, &c., is so 
clearly shown as not to require explanation. Should the glass 
tube in course of time become dull or obscured by foreign 
matter from the oil, it can be readily wiped out after simply un- 
screwing the top cap, and which operation can be done without 
any fear of loosening the packing of the tube. 

t will thus be seen from the above explanation that all the 
requisite operations are performed by the one central tap, 
which, of course, is much simpler to manipulate than a number 
of separate valves or cocks; and being well oiled, always cold, 
and but little worked, it should remain perfectly tight for a very 
considerable time. The glass is well protected from injury, but 
can readily be replaced in case of accident. This lubricator is 
the invention of and has been patented by Mr. W. Schénheyder, 
and is being manufactured and sold by Messrs. Beck and Co., of 
Great Suffolk-street, Southwark, S.E., and Queen Vic- 
toria-street, London, E.C., where the lubricators are exhibited 
in operation. 

A SMALL PORTABLE HORSE GEAR. 


Tue neat little horse gear illustrated by the accompanying 
engraving forms a part of the — mining machinery to 
which—the Engineering and Mining Journal says—Messrs. 
Ribon and March, of Jersey city, have given special attention. 


fhe object of combining strength with lightness led to the adop- 


tion of the C frame chosen, The size we illustrate is intended 
for one or two horses, the total weight being 419 lb., while the 
heaviest piece weighs 1901b. The larger size, for from two to 
four horses, weighs 1137 lb., the heaviest piece being 324 Ib. in 
weight. The universal coupling is made of steel, and special 
attention has been given to avoiding the use of bolts and nuts. 


TuE “ PICKERING”, GOVERNOR.—In reference to the notice of 
above in our issue of March 28th, we are requested to state that 
essrs. Joseph Evans and Sons, Wolverhampton, are the sole 
licensees, and not Messrs. Ransome and Marshall, of Liv ; 
and that Messrs. Thos. Piggott and Co., of Birmingham, app ly it 
to all the engines manufactured by them. It has also been adopted 
on several of the Transatlantic steamers. 

Messrs. BARFORD AND PERKINS’ PLovcHING EnGing.—In our 
last impression we illustrated and described a traction and 

loughing engine of much merit. The engine was exhibited at the 
‘al Agricultural Society’s Show last year by Messrs Barford and 
Perkins, of Peterborough, the patentees, who are the designers. 
We regret that we inadvertently attributed the construction of the 
engine to Mr. Sevag, of Kings gun, Ghohed nothing to do with it. 
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RAILWAY MATTERS. 


Dvrinc February there were 61 accidents noted as happening in 
daylight, and 49 at night, on the United States railways. 

In the Adelaide—South Australia—Court, Mr. Edwards, a resi- 
dent of Ambleside, on the Nairne Railway, sued the Commissioner 
for Railways for £49, damage sustained through a valuable mare 
straying on to the line while in course of construction. Commis- 
sioner Stuart ruled that railways should be fenced when the land 
was taken possession of, and the jury found for the plaintiff. 

For some months there has been a falling off in the revenue of 
the Natal Railway. The total decrease is £1794 17s. 10d., the 
receipts for January, 1883, having been £14,809 15s. 7d., as com- 

with £13,014 17s. 9d. last month. in the conspicuous 
shortcoming is in the goods traffic, where the reduction is from 
£10,693 to £8610 11s., equal to £2083 0s. 9d. Both the nger 
traffic and miscellaneous revenue show an advance. On the former 
it is £167 1s. 3d., being from £3965 17s. 10d. to £4132 19s. 1d.; 
and on the latter it is £121 1s. 8d., from £150 6s. to £271 7s. 8d. 

THE proposal to join Henley-in-Arden, in Warwickshire, with 
Birmingham, and which has been before the public over twenty 
years, is now likely to be accomplished, and a Bill promoted this 
session was before a committee of-the House of Commons as an 
unopposed measure last week, and will shortly be reported in due 
form. The line—partly made some years since—is about 3} miles 
in length, and will join the Great Western London and Birming- 
ham line at Kingswood, and we are informed that arrangements 
will be made for the traffic to be worked by the Great Western 
Railway Company. The engineer to the local company is Mr. 
Edward Prite The estimated cost of the work, inclusive of 
purchase of land, is £24,680. = 

HAVING in view the aapeinaee of assimilating the railway 
charges on the Western and Midland systems of South Africa, the 
Port Elizabeth Chamber of C recently interviewed Mr. 
Merriman, the chief of the department, upon the subject. Some 
statistics were produced at the meeting. The following will tend 
to show the excellent reason for the action taken by the Chamber 
in bringing this subject under the consideration of the Commis- 
sioner. The rates on the Western system came into operation 
on October 15th, 1883, and are briefly as follows:—Victoria West 
to Ceres Road (335 miles) 4s. 6d. per 100 Ib.; to Wellington (375 
miles), Paarl (384 miles), or Cape Town (420 miles), 5s. per 100 lb.; 
Colesburg to Port Elizabeth (308 miles) 5s. 5d. per 100l]b. 
Now it is 4s. 3d. per 100 on produce. Distances :—Port Elizabeth 
to De Aar, 338 miles; Port Elizabeth to Victoria West Road, 
419 miles. 

A GENERAL classification of the railway accidents in America in 


February is as follows :— 
Derailments. Other. Total. 

Defects of road. . 19 
Defeets of equipment 3 os 8 14 
Negligence in operating 27 13 _ 40 
Unforeseen obstructi 1 19 —_ 20 
Maliciously caused — 2 -- 2 
Unexplained .. .. 15 15 

Total .. 31 71 8 110 


Negligence in rating thus included 36 per cent. of all the 
accidents, farniahing a larger proportion than any other class. 
Probably some of the unexplained derailments should be added to 
those caused by defects of road. 

In order to secure the establishment of ocean termini within the 
Dominion in connection with the Canadian Pacific Railway, the 
Canadian Government offer a subsidy of 960,000 dols. for a railway 
between Montreal and Quebec, together with 1,000,000 dols. for a 
line between New Glasgow and the Straits of Canso in Nova 
Scotia, besides 3,500,000 dols., in fifteen annual payments of 
231,000 dols. each, as a subsidy or guarantee of the interest on the 
bonds of the company agreeing to construct a short line of railway 
connecting Montreal, St. John—New Brunswick—Halifax, and 
Louisburg in Cape Breton Island. At the sitting of the Dominion 
House of Commons on the 7th inst. the Minister of Railways 
stated that the Canadian and Pacific Railway Company was nego- 
tiating for the acquisition from the Grand Trunk Company of the 
north short line between Montreal and Quebec. The Minister 
added that both the companies concerned had given their consent 
to the transfer. 

WHATEVER the rates, low or high, charged by railway com- 
panies for different things, grumbling will no doubt be heard. Sir 
F. Peel, Mr. W. P. Price, and Mr. A. E. Miller, representing the 
Railway Commissioners, had before them on Tuesday the case of 
Berry v. the London, Chatham, and Dover Railway Company. 
The charge imposed by the Chatham Company from Selling, near 
Faversham, to London is 3s. per pocket, and taking eleven ets 
as the approximate amount required to make a ton weight, the 
rate becomes 33s. per ton. The applicants say that frequently 
twelve and a-half pockets go to the ton, and consequently the 
4 than 33s. Complaint is also made with 
regard to the charges for cartage, termi including loading and 
unloading—sheeting and unsheeting. But the hop growers must 
not forget that hop ae pa want a lot of truck room and have to be 
kept dry. Unfounded grumbling may make railway people feel 
that they are not bound to act as the slaves of every freighter of 
damageable goods. 

ASPECIAL general meeting of the proprietors of the London Chat- 
ham and Dover Railway was held on Tuesday at the Victoria station, 
for the purpose of considering bills authonsing the company to 
construct the “‘Shortlands and Nunhead Railway,” and railways 
and works in the counties of Surrey and Kent and in the City of 
London, and for other p % . J. S. Forbes occupied the 
chair, and said the first-named bill was for the construction of a 
railway from Nunhead to a portion of their line which was known 
as the Greenwich extension, and which would obtain access to 
London by means of the East London Railway, over which they 
had running powers. Works were in progress for the widening of 
the line from Herne Hill to Bickley, and the greater part of the 
land had been already purchased. The line would be 5} miles 
long, and would cost £411,000. It would effect a junction with 
the Brighton line, and would give a good alternative route to the 
City. The other bill was called the “Further Powers Bill,” the 
chief object of which was to get to Folkestone, which had become 
necessary in consequence of the encroachments of the South’ 
Eastern Company. The capital under the second bill would be 
£385,000. Resolutions in favour of the bills were carried. 

In concluding a report on an accident which occurred on the 6th 
February near Dinting station, on the Manchester, Sheffield, and 
Lincolnshire Railway, when the leading wheels of the third vehicle 
from the tender, a lavatory composite carriage, left the rails, and 
the train ran, for a distance of 704 yards, through Dinting station, 
and to within a few yards of the west end of Dinting viaduct, 
before being brought to a stand, Major Marindin says: “It is 
difficult to imagine a case in which the value of the automatic 
action of a continuous brake could be more clearly brought out. 
Had the brake with which this train was fitted been an automati 


‘NOTES AND MEMORANDA. 


At the Royal Observatory, Greenwich, the mean reading of the 
barometer during the week ending the 29th ult. was 29°93in. The 
mean temperature was 41°] deg., and 1°6 deg. below the average in 
the corresponding week of twenty years. 

THE total number of coal mines of all kinds in operation in 1883 
was 3707, against 3814 in the previous year. There was therefore 
a decrease of 117 in the number of mines at work, mons wre 
with an increase of 7,237,350 tons in the quantity of coal produced. 

ACCORDING to a paper by Mr. N. H. Stone, in Nature, the 
resistance of the human body with a current of 3°6 volts, as found 
by experiments with a few patients, may be roughly given as from 

to 1500 ohms from foot to foot or from foot to hand, contact 
being made by means of brine baths. 

THE total number of hands employed in the mines of the United 
Kingdom in 1883 was 514,933, against a total of 503,987 for 1882. 
This corresponds to a production of 346 tons per man in 1883, and 
of 339 tons per man in 1882, It would appear, therefore, as if the 
workmen had generally done better average work in the former than 
in the latter year. 

In London during the week ending the 29th ult., 2732 births and 
1573 deaths were registered. Allowing for increase of population, 
the births exceeded by 23, whereas the deaths were 379 below, the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate from all causes, which had been equal to 21°6 
and 20°6 per 1000 in the two preceding weeks, declined to 20°4. 

AT a recent meeting of the Paris Academy of Sci a = 
was read ‘“‘On a Method for Measuring the Coefficient of Cubic 

nsion of Solid Substances in the Form of Minute Particles,” 
by M. J. Thoulet. To determine the coefficients of these bodies 
the author employs a solution of iodide of mercury in iodide of 
potassium. The extreme delicacy of the process is shown by its 
application to quartz, which yields a coefficient of 0°0000357, com- 
pared with M. Fizeau’s 0°00003619, 

AN anti-corrosion paint for iron is described by the Neueste 
Erfinderung. It states that if 10 per cent, of burnt magnesia—or 
even baryta or strontia—is mixed cold with ordin linseed oil 
paint, and then enough mineral oil to envelope the alkaline earth, 
the free acid of the paint will be neutralised, while the iron will be 

rotected by the permanent alkaline action of the paint. Iron to 

buried in damp earth may be painted with a mixture of 
100 parts of resin—colophony, 25 parts of gutta-percha, and 
50 parts of paraffin, to which 20 parts of magnesia and some 
mineral oil have been added. 

AT a recent meeting of the Berlin Physical Society, Prof. Landolt 
produced a cylinder of solid carbonic acid he had prepared about 
an hour before the sitting, and described the mode of its formation. 
From a Natterer compressing vessel a stream of liquid carbonic acid 
was made to penetrate intoa conical cloth bag. The bag speedily got 
filled with a ser snow of carbonic acid, which was then, by means 
of a stamper, hammered together in a cylindrical vessel into a solid 
cylinder. Compact carbonic acid cylinders of this kind could be 
touched gently with the hand, and possessed the hardness of chalk, 
which, too, they resembled in appearance, and on account of their 
brittleness did not readily admit of being cut with a knife. The 
— gravity of solid hammered carbonic acid was found to 


AT a recent meeting of the Chemical Society a paper was read 
“On the Occurrence of Rhabdophane in the United States,” by 
W. N. Hartley. In the American Journal of Science, xxv. 459, 
Brush and Penfield describe a new mineral from Salisbury, Conn., 
under the name of Scovillite. This mineral agrees in physical 

roperties, &c., with Rhabdophane—Chem. Soc. Jour. Trans. xli. 

10—and seems to be a jen tee that mineral, containing erbium 
and yttrium, associated with lanthanium carbonate. In a subse- 
quent number of the American Journal of Science, March, 1884, 
Brush and Penfield have recognised this identity of Scovillite with 
Rhabdophane. The —, then adjourned to April 17th, when a 
—_ on the ‘‘ Synthesis of Galena,” by Emerson Reynolds, will be 


THE deaths registered for the week ending April 5th in twenty- 
eight great towns of England and Wales corresponded to an 
annual rate of 22°7 per 1000 of their aggregate population, which 
is estimated at 8,762,354 persons in the middle of this year. The 
six healthiest places were Brighton, Huddersfield, Leicester, Bristol, 
Birkenhead, and Hull. In London 2711 births and 1689 deaths 
were registered. Allowing for increase of population, the births 
were 130, and the deaths 174, below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
from all causes which had been 21°6, 20°6, and 20°4 per 1000 in the 
three preceding weeks, rose to 21°9, and exceeded the rate recorded 
in any previous week of this year. In the thirteen weeks ending 


rates ranging from 27°1 to 22°1 in the corresponding periods of the 
eight years 1876-83. 

A DESCRIPTION of Rubennick’s process for the metallisation of 
wood has been given by Les Mondes. The wood is steeped in a 
bath of caustic alkali, for two or three days, according to its d 
of permeability, at a temperature between 164 deg. and 197 deg. 
Fah. It is then placed in a second bath of hydrosulphate of 
calcium, to which is added, after twenty-four or thirty-six hours, a 
concentrated solution of sulphur. After forty-eight hours the 
wood is immersed in a third bath of acetate of lead, at a tempera- 
ture between 95deg. and 122 deg. Fah., where it remains from thirty 
to fifty hours. After a complete drying, the wood thus treated is 
susceptible of a very fine polish, especially if its surface is rubbed 
with a piece of lead, tin, or zinc, and finally finished with a 
burnisher of glass or porcelain. It then looks like a metallic 
mirror, and is letely protected from all the destructive effects 


of moisture. 
GERMAN ingenuity has, it is said, produced another derivative 
from coal tar in the shape of an explosive for mining pu’ or 


Tposes 
fire-arms. This resultant is a mixture of saltpetre, chlorate of 
potash and a solid hydrocarbon, the latter being paraffine, 
asphaltum or pitch. The solid ingredients are powdered and inti- 
mately mixed, and the mass is then treated with a liquid volatile 
hydrocarbon, such as benzine or gasoline, which dissolves the solid 
hydrocarbon and forms the whole into a plastic body. This cake 
is then rolled into sheets and then whe by allowing the liquid 
solvent to evaporate, the product being afterward broken up into 
grains of any desired size, like ordinary gunpowder. By this 
method of dissolving the hydrocarbon before or after admixture 
with the salts, the grains became coated after drying with a water- 
proof surface of varnish. The new compound is only an explosive, 
it is said, when confined ina close space. It possesses the same 
density as gunpowder and is very hard. 

A PAPER on the “‘ Dilatation of Mercury ” has been published in 
the report on the work of the Sevres International Bureau of 
Weights and Measures, The most exact observations on the dila- 
tation of mercury are those of M. Regnault—Mémoires de 
V Académie des Sei: , tome xxi. 1847—and to the mathematical 


one, there can be no doubt but that it would have brought the train 
to a stand very soon after, if not before, the disabled carriage got 
on to the viaduct, and that the passengers would have escaped the 
terrors and discomfort which they must have experienced when 
being dragged along off the rails for a distance of over 350 yards 
further than they need have been, with the awful risk of being at 
any moment dashed over a viaduct more than 100ft. in height. 
The flaws in the axle which gave way could not have been detected 
by examination, unless the wheels had been removed from the 
axle, or at any rate unless the wheels and axle had been taken 
from under the carriage; and it is most desirable that some rule 
should be laid down under which all axles should receive a most 
critical examination after running for some specified number of 

8, for the failure of an axle of any vehicle in a train running 
at high speed is no trifling matter.” 


reduction of these observations Dr. Broch has now applied a 
critical examination, employing as his first co-efficient of dilatation 
the value obtained by M. Wullner—‘‘ Lehrbuch der Experimental 
Physik,” t. iii.:—d: = 10-9 (181161 + 11°554t +0°02118722), instead 
of that of Regnault—d: = 10-* (179007 + 25°232¢). By a reduc 
tion by the precise method of least squares, of the original observa- 
tions to the latitude of 45 deg. at the level of the sea—B=760 mm. 
—there is now obtained for the cubic expansion of mercury the 
following formula, which we would recommend to the attention of 
those engaged in accurate work :—1 + At = 1 + 0°000181792.¢ + 
0°000,000,000175 . + 0°000,000,000035116. 2°. Nature says that 
for the current year the president of the Bureau is General 

—Madrid—the secretary being Dr. Hirsch—Neuchatel. This 


having decided not to take part in this international project, 


the 29th of March, the death-rate averaged 20°4 per 1000, against | PV 


country is not represented on the committee, our Government | boil: 


MISCELLANEA. 


Mr. P. H. Munvz, M.P., has been appointed president of the Bir. 


mingham Chamber of Commerce for the ensuing year, and Mr, 
H. L, Miiller chairman. 

At the Calcutta International Exhibition, Messrs. F. Leroy ang 
Co., of Gray-street, Commercial-road, E., have obtained t 
their Bengal agents a second-class certificate and a bronze metal 
for their non-conducting composition for covering boilers, 

A UNITED States telegram says The steamer Rebecca Ever. 
ingham caught fire on the Chattahoochie River, some forty miles 
ro oe Columbus, Georgia, on the 3rd inst., her cargo of cotton having 
been ignited by an electric light spark. She was run ashore within 
few minutes. The passengers had been roused, but some of them 
had to escape in their night-clothes. Of 7 persons, about 
fourteen were killed and several others injured. The boat and 
cargo are a total loss.” 

THE Nanaimo Free Press says:—The output of coal in Canada 
in the year 1883 amounted to 213,299 tons with 2885 tons on hand, 
making a total of 216,184 tons for the year. Of this amount 
149,567 tons were exported and 64,786 sold for local consumption, 
Stock on hand January 3lst, 1884, 1830 tons. The total cutest is 
less than that of 1882 by about 66,000 tons. The amount sold for 
loca] consumption in 1883 is 8625 tons in excess of that of 1882, 
222,411 tons of coal were exported in 1882, showing a decrease of 
82,844 tons in 1883. 

A FEW days since Captain Shaw, C.B., and a number of others 
interested, assembled by invitation on the Crown lands at White. 
hall-place, to witness an exhibition by the Patent Liquid Fire 
Proof Cyamite Company, of wooden structures and stairs coated 
with cyamite, and in one case with ordinary oil paint also, which 
were set fire to and subjected to great heat. The experiment 
showed that the flames made so little impression on the stairs 
treated with cyamite that they were afterwards ascended by 
several persons with perfect safety. 

On Saturday the fine new North-Western Arcade, Biminginn, 
which has been erected by Messrs. Horseley Bros., was thrown 
open to the public. Beneath the arcade, and immediately above 
the Great-Western Railway tunnel, is a large store vault, in which 
are massive columns sustaining huge girders for the support of the 
whole structure. It is estimated that these girders support a 
weight of 200 tons at any given point, and that they are able to 
withstand a weight six times as a. The arcade is 210ft. long, 
45ft. in height, and 17ft. in width, There are twenty-six commo- 
dious shops, between each of which there is a light but substantial 
iron column, supporting a balcony, which runs round the building, 

WE have received from the Scientific Publishing Company a 
copy of the eighth issue of the ‘‘Gas and Water Companies’ 
Directory for 1884,” edited by Mr. C. W. Hastings. With respect 
to the gas companies, the directory gives name of town, date of 
formation, special Act, total share capital paid up, dividends, total 
loan capital issued, name of chairman, engineer, or manager, 
secretary, lessee, owner, or corporation, population, distance from 
London, and upon what railway situated. The columns are not 
all wholly filled up, but there are far fewer blanks than in previous 
issues. The information given with respect to the water companies 
is of the same general classification. good index accompanies 
the volume. We have also received from the same publishers, 
hak spgheros-t Statistics for 1884.” This gives town, source of 
supply, whether gravitation or pumping, quantity raised per 
annum, assessment charge, meter charge, price per 1000 gallons, 
number of waters in use, constant or intermittent service, and 
dividends. 

A Unrversat Exhibition in connection with the commercial, 
industrial, and maritime interests will be held at Antwerp under 
the patronage of his Majesty King Leopold II., and with the con- 
currence of the Belgian Government and of the local authorities, 
in the spring of the year 1885. In a circular announcing the 
exhibition it is mentioned that “‘ the largest transatlantic steam- 
ships now find quay-room alongside the yo perma quays 
at Antwerp, which extend for a length of 3500 metres along the 
right bank of the Scheldt, the docks having been provided with 
the various appliances of modern science. In the year 1883 there 
entered the port of Antwerp 4689 seagoing vessels, with a total 
tonnage of 3,857,934 tons ; and 28,433 vessels engaged in inland 
navigation, with a tonnage amounting in all to 2,229,588 tons; an 
aggregate movement susceptible of still further development in 
the future. Finally Antwerp, aggrandised, opulent, and proud of 
its monuments and artistic treasures, is itself surprised at the 
rapidity with which a new town—in the centre of which the 
exhibition building will be erected—is now springing up on the 
ground recently occupied by the old citadel.” 

Herr W. HvupFELD, an engineer of Prevali, Austria, recently 
blished the results of a reries of experiments on welding steel 
in the Oestreichische Zeitschrift fiir Berg-und Hiitten-Wesen. He 
instances the fact thet the Austrian navy, in its specifications for 
steel angles, has a welding test which will certainly be conceded to 

severe. One of the sides is cut, the angle is bent at right- 
angles, the flaps are welded together, and, when cold, the angle is 
again bent straight. This test the Austrian Bessemer steel will 
stand, the material having from 0°20 to 0°25 carbon, and a tensile 
strength of from 40 to 5U kilogs. During twenty-seven blows, 
Herr Hupfeld cast two sample ingots 70mm. square and 300 mm. 
long, one of which was used for the welding test, and the other for 
the corresponding test of metal not welded. One ingot was cut in 
two, and a butt weld made, each end being tapered so that, put 
together, they had a bearing surface of 70 mm. Then, after a 
second low heat, the welded part was forged under a steam 
hammer to 20mm. square, and the rod turned toa diameter of 
about 15 mm., and well polished. When tested the bars yielded 
results which showed hardly any deterioration through welding. 
Phosphorus, the Engineering and Mining Journal mentions, was 
in no case above 0°045, and sulphur not over 0°02 percent. The 
tests show that by welding the tensile strength is, on an average, 
diminished by only 1°75 per cent., the maximum being 5 per cent., 
and that the ductility is increased by exactly the same amount. 

IN the present day, when manufacturers are compelled to sell 
their mal at little or no profit, they not unnaturally turn their 
attention to reducing the cost of production’ in every possible way, 
and, as undoubtedly in most cases, one of the most important 
items in the cost of manufacturing is the coal account, it behoves 
all employers of steam, if they are wise, to do all they can to 
reduce it. In order to show what good results can be effected in 
this way, attention of all local and -other manufacturers is 
directed to an engineering contract recently — by a 
celebrated enterprising Manchester firm with Messrs. Joseph 
Wright and Co., of Tipton, Staffordshire, for the construction of a 
nd of their largest ‘‘ Berryman,” patent feed-water heaters, of 
which they are the patentees and sole makers. Each heater will 
be over 33ft. high, and they are not only to —, boiling hot 
feed-water for eleven Lancashire boilers, but also for washing 
purposes throughout the entire works, and when at work will 
weigh over 110 tons altogether. Sixty seven steam engines will 
exhaust their steam into the heaters, which are calculated to heat 
and purify 12,000 gallons of water per hour, and by their applica- 
tion the firm confidently expect to realise the enormous saving 0 
about 6000 to 8000 tons of coal per annum besides a reduction of 
about £800 a year in their soap account, and further economy in 
many other ways, which so large a saving in coal must necessarily 
bring about. These, heaters, which will be the largest ever made 
are equal in power to about six double flued Lancashire boilers 
7ft. by 28ft., which they are intended to represent, and the yearly 
8a of from 6000 to 8000 tons of coal is about the quantity six 
such boilers would take to drive them, But it should be noticed 
that whereas the cost of the heaters—which is about the same as 
the cost of the boilers—has to be paid once for all, the cost of the 

ilers would have to be repeated every year in payment of 
accounts, &c, 


| 
| 
* 
* 
| 
( 
/ 


Aprit 11, 1884. 


THE ENGINEER. 


279 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—AsHeEr and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeROLD and Co., Booksellers, 

LEIPSIC.—A. TwietmeyeER, Bookseller. 

NEW YORK.—Tae Wittmer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


ith this week's number is issued as a Supplement a Two- 
"sage Engraving of Horizontal Condensing Engines for the Royal 
“Arsenal, Woolwich. Every copy as issued by Publisher 
contains this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 
TO OORRESPONDENTS. 


+*.* In order to avoid trouble and confusion, we find it necessary to 

inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be — by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*.* We cannot undertake to return drawings or manuscripts; we 
* must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, muat be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 

faith. No notice whatever will be taken of anonymous 
communications, 

Y. B.—You cannot manufacture a patented article for your own use, 

D. (Hatcham).— The idea of using an elastic spoke wheel for bicycles is not 
new. The Otto wheel with waved spokes is said to solve the problem 
effectually. 


HARDENING STEEL GAUGES. 
(To the Bditor of the Engineer.) 

Sir,—I should feel much obliged if any reader of Tar Encinger would 
furnish me with the best method of hardening sheet steel gai 80 as 
to prevent them from casting and splitting at square corners ae ring 
gauges, to prevent them going oval. I have rape oil and boiled oil, 
with slight improvement over water. NSTANT READER. 

Bow, April 8th. 
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advice to the Publisher . Thick Paper Copies may be had, if referred, at 
increased rates. 
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MEETINGS NEXT WEEK. 
YAL METEOROLOGICAL Socrery.—Wednesday, A 16th, at 7 p.m. 
the following papers will be read:—‘ On the Diet ent Course ot e 
Squall which Capsized H.M.8. Eurydice, March 24th, 1878,” by the Hon. 
Ralph F.R. Met. Soc.“ and their Formation,” 
by Captain J. . Cc. Martyr. “The Weather Forecasts for October, 
, and I , 1883,’ by Cuthbert E. Peek, M.A., F.R. Met. 
Soc, ‘‘On Certain Effects which may have been Produced in the Atmo- 
= by Floating Particles of Volcanic Matter from the Eruptions of 


Mount St. Augustin,” by William F, Stanley, I'.R. Met. 
F.G.8. 
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THE RIACHUELO. 

Ir has been laid down as an axiom that an ironclad ship 
must be a compromise; and that to obtain anything like a 
combination of good qualities she must be very large. It 
has, indeed, been said that it is impossible to produce a 
satisfactory result with a smaller displacement than 10,000 
tons; and the Italian Government build ships with a dis- 
placement of 14,000 tons. The conditions to be fulfilled by 
a modern ironclad are so complex that it has been difficult 
todispute the truth of the propositions we have given above. 
She must have thick armour, heavy guns, great speed, and be 
capable of steaming long distances. This appears to be an 
almost impossible combination of good qualities. The more 
credit, therefore, is due to the Brazilian officers, who, aided 
by Mr. Samuda, have succeeded in turning out a craft 
Which really appears to embody the impossible. The more 
carefully indeed the Riachuelo is considered, the more 
apparent does it become that Brazil has probably obtained 

finest ,man-of-war in the world, although, within 
certain limitations, not the most powerful. We have 
nothing whatever to compare her with; and if our Govern 
ment act wisely, they will repair the omission at once. 
They could not do better than order from Mr, Samuda a 
couple of ships the precise counterpart of the Riachuelo. 
= ship can do. She 

es four 20-ton breech-loading guns. These are small 
compared with the monsters of the Italian and English 


navies; but they are able to pierce almost any ship we 
and any ship in the world save avery few. ‘They 
can send a projectile clean through 18in. of iron armour, 
and have some energy to spare. These guns are 80 
arranged that they can fire all round the horizon. Besides, 
she has six 70 Ib. breech-loading rifled guns, and no fewer 
than fifteen machine — is is a wonderfully well 
designed and powerful armament. Against unarmoured 
cruisers, for instance, she need not fire one of her big 
guns; her Nordenfeldts reduce the danger of torpedo 
attack to a minimum, and she could give a good account of 
most ironclads. If she were overmatched she could 
run away faster than any ironclad afloat could follow her, 
and she could all the while maintain a running fight, for 
her four t guns can be fired at the same time right 
astern. Pursuing, no man-of-war could escape by speed; 
and her guns would as before be available throughout a 
stern chase. She has two entirely distinct magazines, one 
for each turret, so that should one-half her armament be 
rendered useless the other is still serviceable. Her 
armour is so disposed as to supply sufficient protection 
with the least possible weight. She has 1lin., 10in., 
and 7in. armour on her sides. Her breast works 
and turrets are 10in. thick, and she has armoured decks 
to render her boilers and engines safe. All this is 
sufficient to cope with any but very heavy guns. The 
worst point about her is that when she rolls she may leave 
a portion of her sides below the belt badly protected. 
er compound engines, by Messrs. Humphreys and Ten- 
nant, appear to be about the best ever made ; at all events, 
they have indicated 4537-horse power for three hours’ 
continuous working, during which the consumption was 
1°38 Ib. per horse-power per hour. With this power she 
steamed at the rate of over 15 knots an hour. When 
working with natural draught she has attained a speed of 
16238 knots, with 6900-horse power, the highest speed by 
nearly a knot ever attained on the measured mile by an 
ironclad ship. With only eight of her ten boilers in use, 
and a very moderate forcing of the draught, she has indi- 
cated 7300-horse power, and attained a speed of 16°718 
knots, and we have not the least doubt that with all her 
boilers under steam, and a forced draught, she would run 
at a velocity of 17°25 knots, at which speed she could 
steam round and round any other ironclad afloat. Now all 
this combination of excellent qualities is obtained on a dis- 
placement of only 6100 tons, and this, be it observed, when 
the ship carries 800 tons of coal, or enough for twelve 
days’ consumption, at 15 knots, during which time she 
could run 4500 miles without re-coaling. No ironclad 
afloat can compare with her in coal endurance. 

These admirable results are due mainly to two factors. 
The first is the enormous Sed of Sir William Arm- 
strong’s guns, and thesecond the excellence of her machinery. 
A very few years ago the 20-ton gun was a comparatively 
feeble weapon. It is 9in. in diameter, and it was held to 
be just capable of piercing iron armour at the utmost 
10in. thick. The new 20-ton steel gun is really almost 
three times as powerful as the old gun—a result which is 
due to its great length and the enormous powder charge 
which it can carry, thanks to the enlargement of the 
powder chamber. It is, however, when we turn to the 
machinery that we find the great factor in the solution of 
the problem of naval construction. The engines are 
apparently the most economical ever sent to sea; and it is 
for this reason that the ship can steam so far. 
That she can steam fast as well is due to the 
beautiful lines of the hull, which are more like 
those of an Atlantic racer than those of an ironclad. Mr. 
Samuda showed a fine model of the ship during the recent 
meeting of the Institution of Naval Architects, and from 
this it can be gathered that the ship, like the princess in 
the fairy tale, is as beautiful as she is good. Indeed, it 
would seem that we may yet have fleets of handsome iron- 
clads. Some doubt was cast on the economical perform- 
ance of the engines during the meeting of the Institution 
of Naval Architects. Nor is this to be wondered at. But 
the coal was weighed by the Brazilian authorities, and the 
indicator diagrams were taken by engineers of our own 
Navy. There is therefore no reason to doubt the perfect 
trustworthiness of the statement made by Mr. Samuda. 
The doubt is, of course, that the fires were in precisely the 
same condition at the beginning and end of the three hours’ 
run; but with care it would be easy to reduce the chance 
of error arising in this way to a small factor. Even, how- 
ever, if we make a considerable allowance, and take the 
coal consumption to be 1°51b. per horse per hour, it will 
detract but little from the marvellous steaming powers of 
the ship, the great distance which she can traverse being 
due in one respect to the high rate of speed which she can 
attain. If we suppose her speed to be reduced to 12 knots 
—which is nearly the highest speed of many crack iron- 
clads—it will be seen that she could run continuously 
without re-coaling a distance of no less than 8700 miles. 
This would take her to Austrailia from England 
with once coaling, We do not a man-of- 
war of which this can be said, because we have no engines 
afloat so economical, no ship with so small a resistance. 
Too much importance cannot be paid, we think, to giving 
men-of-war such shapes as will secure the best possible 
co-efficients; but unfortunately few ironclads are designed 
for speed, although it is the highest quality such ships can 
possess, giving them, as it does, the key of any position in 
which they may be placed, and enabling them to adopt 
just that style of fighting which suits them best. The 

igh economy of the engines appears to be due in great 
part to the fact that the boilers are | enough to supply 
age of steam without unduly urging the fires. She 
19,400ft. of heating surface, or 43 square feet 

per horse-power at 15 knots—an unusually large propor- 
tion. The grate surface is not given in Mr. Samuda’s 
per; but, assuming it to be one-twenty-fifth of the 
eating surface—a very common proportion—we have a 
total of 776 square feet; and for a total consumption of 
6300 Ib. per hour, this gives a consumption per square foot 
of grate per hour of only 8lb. Under these conditions it 
is probable that the boilers evaporated not less than 11 1b. 


of water per pound of coal, so that the steam used per horse 


per hour was 15°18 Ib,—a possible but extremely low con= 

e cannot take leave of ‘the Riachuelo without: com- 
mending her to the attention of the United States Govern- 
ment; and we would ask the Naval Advisory Board, or its 
ex-members, to compare her with the icago. This 
vessel we have fully criticised already, and described and 
illustrated. It will therefore suffice to say here that the 
American cruiser is to have a displacement of 4500 tons, or 
only 1200 tons less than that of the Riachuelo; and ‘in 
not a single feature does she compare favourably with the 
latter. The Chicago is to be propelled by-twin screws, 
and she is allowed 18,518 square feet of heating surface, 
6000 square feet of superheating surface, and 800 square 
feet of grate—nominally more boiler power than that of 
the Brazilian ironclad. Yet she is expected to develope 
only 4800-horse power, and have a maximum speed of but 
fifteen and a-quarter knots, while her -bottom, which is 
not to be coppered like that of the Riachuelo, is 
clean. - Her tiuikers will stow 800 tons, the same quantity 
the Riachuelo carries; but’ she will only be able to keep 
the sea for six and a-half days, and to steam but 1950 
miles. She could not cross the Atlantic. Her armour and . 
her armament ‘cannot bear comparison with those of 
the Riachuelo; while it is more than probable that she will 
cost at leastasmuch. The two vessels supply an admirable 
illustration of the arguments which we have advanced— 
namely, that to design a good ironclad requires some expe 
rience; that no one in the United States possesses t: 
essential; and that’ much better results could be got by 
copying the best English practice than can be had from 
original American design. It is to be hoped that _— 
may reign ‘between the United States and Brazil; it not, 
the Riachuelo alone could destroy every ship of war the 
United States fighting them half-a-dozen at a time, 
The doings of the Alabama would be asnothing toher doings; 
and no Kersearge exists in American waters that coul 
destroy her. If the United States want'war ships they 
cannot do better than buy a few in this country, if only to 
serve as patterns for use in their own navy yards, We do 
not know which has most cause to be proud of the Ria- 
chuelo—England or Brazil. 


RIVETTED JOINTS IN IRON SHIPS. 


Tuat rivetted joints in iron ships should form matter for 
discussion at a meeting of the Institution of Naval Architects 
need causeno surprise. Thesubject has been often discussed ; 
experiments of various kinds and under different conditions 
have been made, and to unthinking minds it might seem 
that the matter had been long since thoroughly thrashed 
out, and every possible information obtained about it. 
Mr. West at last week’s meeting, however, put rivetting- 
as applied to shipbuilding in a light that took some at 
least of his hearers by surprise. He practically stated that 
he found that the ultimate strength of rivetted joints had 
much less to do with durable work than was usually: sup- 
posed. He told the meeting that the great point to attain 
is to prevent joints slipping ; for the moment slipping took 
place, it mattered nothing what the joint was in other re- 
spects, it then became badand untrustworthy. The fact that 
this statement seemed a new light to men engaged all their 
lives in dealing with rivetting is one more proof of how 
prone the mind is to run ina groove, and to take it for 
granted that an opinion held by everybody must neces- 
sarily be right. ‘The general tendency of engineers 
and ironworkers has been to re, a well rivetted joint 
as an immovable structure, and to all intents a solid body, 
The fact is, however, that the durability of rivetted joints 
depends upon certain conditions of structure, and of 
cakaemaied working, and the gentleman who has brought 
this aspect of the matter before engineers and ironworkers 
has done good service. 

Rivetted joints may be classified into three sections— 
namely, those where two plates butt, and have a joint 
cover at each side, the rivets being snapped; those where 
the joints occur here and there in a number of plates piled 
one upon another, as in girder flanges, and where the 
rivets are prevented from canting sideways by the support 
afforded to them by the large crushing area of iron a 
plied by the great length of the hole at either side of the 
point of stress, and where canting is nearly im 
sible; lastly, rivetted joints such as are found in the 
skin plating and sheer strakes of iron — where 
two plates are either rm by a lap, or: else butted 
and united by a single cover-piece — which- comes 
to the same thing so far as the rivets are concerned, 
Now, the conditions of stress in each of these three forms 
of joint are essentially different. - In the first case the rivet 
has virtually no canting ‘stress put upon it, save such as 
would result if the rivet were ‘likely to bend; and if we 
regard the rivet as a girder supported at each end, and 
having a distributed load on it between these supports, we. 
find that it is a girder so exceedingly deep in proportion 
to its span that deflection or bending is nearly impossible, 
and therefore canting is little likely to take place. The 
rivet is in double shear, and can es way by shear- 
ing. Motionin such a joint can only 
of deformation of the holes. The rivet, again, in 
the girder flange is, as we have seen, so long and 
so well supported that no canting can occur. In 
the last case, where there is merely a lap joint and a short 
rivet, the rivet will be liable to cant in proportion to the 
thickness of the plate and consequent length of rivet; in 
be etc to the strain; and finally, in proportion to the 

ness or ability of plates and rivets to resist crushing. 
Mr. West’s statement at the Naval Architects’ meeting, 
that the slipping of joints was the evil to contend against in 
ship rivetting, directs attention forcibly to the fact that 
the work done by such seams as he dealt with. is very 
different from that done in girders or boilers. The strains 
put upon rivetted joints in iron ships are much more 
injurious than those to which other rivetted joints are 
subjected, and unfortunately the rivets are least able 
to sustain it. Although, as has been well said of girder 
or bridge work, that no part of it is ever at absolute rest, 
owing to e ion and contraction, yet such strains are 


\so slowly applied, and so general in their action, that in 


e place as a result. 
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well-designed work it is doubtful if any appreciable 
loosening of rivets or injury to seamsever ensues. Stresses 
from expansion or contraction, too, have a well-defined 
limit of play, and once a girder has been exposed to 
the -extreme —— a of winter and summer temperature, 
and all the parts have suited themselves to these extremes, 
Rolling loads and their 
effect upon even continuous girders are so well understood 
now, and can be so closely calculated and provided for, 
that rivetted joints in them can be made quite sound and 
durable. 

In ship seams none of these favourable conditions are 
poe We have comparatively thin plates, gin. thick 

nga not unusual skin thickness; these are united with 
single joint covers, and these joints are daily and hourly 
exposed to strains incessantly changing in direction, and of 
a magnitude beyond anything like exact determination. 
In a bridge or a girder, or a boiler, the stresses are almost 
uniform ; they are to a great extent simply statical, and, 
save in continuous girders, are uniform in direction. The 
rivets and joints come to a bearing and rest there. The 
hull of a ship is altogether different. In it the strains con- 
stantly alternate between tension and compression; the 
rivets are pulled and pushed to and fro; the mere frictional 
resistance, even in the case of a new and unmoved joint is, 
as experiments of Sir E. J. Reed and others have shown, com- 
paratively small, say equal to three tous on thesquare inch, 
and once rubbing has been set up at all, it may be neglected 
altogether,.. An impression seems to prevail that counter- 
sunk rivets in ship skins are weaker than snapped rivets, 
and it at first sight would appear that the broad shoulder 
of the head and snap of a rivet affords more support to 
revent canting than a countersunk can. A great deal, 
owever, depends on the size and shape of snap used. 
hemispherical snap of insufficient diameter will be weaker 
a good countersink, for its overlap will be so narrow 

and so thin as to be almost useless. 

The question of slipping or movement in rivetted joints, 
and the relative capacities of different systems of rivetting 
to resist it, as well as the respective strength of counter- 
sink as compared with snap rivets ; the relative strength 
and soundness of machine versus hand rivetting, and of snap 
as compared with hammered ends, all these as applied to 
iron shipbuilding, deserve experimental. investigation on 
the basis, not of strength to resist fracture, but as regards 
ability to resist slipping. The results of slipping are that 
the plate next above or below the slipped joint has to take 
more strain than it ought, tearing sets m, and soa whole 
structure may be broken up in detail. Mr. West deserves 
thanks for calling attention to a question the importance 
of which has hitherto been overlooked. 


IMPERIAL DEFENCE. 

TuE audiences attracted by Sir C. Nugent’s papers on 
Imperial Defence are than can be accounted for by 
any supposition except that the subject is one of deep 
interest. No ability in a paper, no reputation attaching 
to the lecturer, would bring together the number of dis- 
tinguished officers and others that filled the theatre of the 
United Service Institution on Friday last, April 4th. We 

ivé a short account of the paper elsewhere. Although a 
ong one, it was followed by so keen a discussion that at 
ten minutes past five the meeting was adjourned to the 
following Tuesday. Admiral Fanshaw, Captain Colomb, 
Admiral Phillimore, and Mr. Labilliere took part in the 
discussion. The speaker, however, who naturally excited 
the strongest interest was Colonel Drury, of the Queens- 
land Artillery, who, while he gave expression to loyal 
Imperial sentiments, which would doubtless win applause 
from the audience he addressed, spoke very much to the 
point, and with so much ability that it was encouraging 
to listen to him, and to think that he represented even a 
section in Australia. 

The question discussed—namely, the defence of our 
colonies and commerce—cannot really be separated from 
the maintenance of our existence as a nation; for England 
might be as surely ded and starved as Paris was, if 
her-. supplies were cut. off. That this would only be a 
matter of months is, we think, made obvious; and the 
consideration impressed us with the weakness of England 
in one way, and, the need to provide against the gravest 
danger, On the other hand, it is quite conceivable that 
the ‘subdivision of the world into English naval stations, 
with coaling and repairing places in each, and all the 
necessary communications and arrangements for secur- 
ing our safety in all seas, might convey to some 
minds the impression that England aimed at a spe- 
cies of naval supremacy everywhere. The long lists 
of fortified and unfortified ports certainly surprise 
any one who has not studied the question. Never- 
theless, we think it will be obvious to any one who does 
study it that with the bulk of the carrying trade of the 
world in our hands we are so open to attack that the safety 
of our ships and colonies can only be secured by what appears 
to be rather an ambitious programme. To put it shortly, 
safety is only to be secu by supremacy. Nor is it un- 
reasonable that it should be so. If the relation of our 
war to our merchant ships bore any approach to that of 
other nations, the question would be at an end; but this 
no one contends for. Indeed, this would be to advocate 
that our Navy is to be superior to the combined fleets of 
the world; instead of which it is only urged that we should 
be equal to any two of them, or that we should have, at 
all-events, once and half the strength of France. Of 
course, however, ports and coaling stations require to be in 
suitable proportion to our ships and length of communica- 
tions. The lett spoken of by Sir Charles Nugent may be 
classed under two heads—(1) Present danger as a liability ; 
(2) future danger which may be regarded almost as a 
certainty. 

Present danger would arise from a combination of 
powers against us. Political changes are rapid, and so we 
might. be over-matched -with very little warning, and 
certainly without time to make sey Se our past negligence. 
For many years past the relations of Germany and 
France have on such that they might almost be regarded 


as in the position of members of Parliament who had 
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paired off against each other, and their influence in Euro; 
on that account might be almost disregarded. Yet itis 
evident that Germany has formed alliances which counter- 
balance this, and enable her to speak with the greatest 
weight. If this can be done, who can limit the power of 
combination? What would be our position in the face of 
a combination of Italy and France, whose combined fleets 
would be far more powerful than anything we could hope 
to have, and whose position on the Mediterranean cuts our 
Empire in two. 

uture danger, however, threatens with certain steps. 
France and Germany have now populations of 37,000,000and 
45,000,000, respectively, at densities of 183 and 213 per 
square mile. England, with 35,000,000 at nt, bears a 
fair proportion to these Powers, but it is with a density of 
445 per square mile. How far can this density be 
increased? Is it not probable that while our population 
is greatly kept down by emigration, those of fee and 
Germany will steadily increase until approaching our own 
in density? Each of them will then be far more than 
double our strength. Is it likely that Holland, Belgium, 
and Denmark can then hold their own? If absorbed, 
ne will still further increase the strength of Germany 
and France. The only obvious means by which England 
may hope to hold her own is the strong federal union of 
England and her Colonies, who must otherwise become 
separated and weak. Germany, America, and Canada 
have each in their way given us lessons as to what may be 
done by this means. Our interests ought to enable 
England to do as much, but it is the mother country that 
must exert herself to effect an object which is so much for 
her own interest. Colonists are for a long time engaged 
in a struggle to overcome the natural obstacles in their 


A| individual paths, and are area scattered and occu- 


pied with local matters. Yet to our humiliation it must be 
said that our Colonies have been more ready to move than 
ourselves in this matter. It is a shameful spectacle when 
a colony has to borrow money in the market at 44 per cent. 
to carry out the completion of fortified ports for Imperial 
purposes which England might have procured at 3 per cent. 
The rulers of a country, in the position of England, at all 
events, ought to have a sense of imperial responsibility 
which is not to be drowned by party or popular cry; and 
we venture to think that when men have spoken out in 
this spirit, whatever their political party, they have com- 
manded respect, and a more lasting, though perhaps less 
noisy, popularity than is to be attained by party successes, 
However, we do not desire to let this theme draw us into 
politics, and we would close by enumerating the heads of 
the defensive preparations advocated by Sir Charles 
Nugent, with estimates of the costs:—(1) Defence of Lon- 
don, £5,000,000; (2) central arsenal, £1,000,000; (3) com- 
mercial ports of defence, £2,000,000; (4) harbour defence 
depdts, (5) gun and torpedo boats, (6) strategic harbours 
of refuge, £1,600,000; (7) militia, land, 80,000 men; (8) 
militia, sea, 20,000 men; (9) army additional, (10) coaling 
station defences, £2,500,000; (11) submarine cable commu- 
nication, £2,500,000; total, £14,600,000. 


THE COLLAPSE OF SHIPBUILDING. 

Arter attaining last year to the highest point that it has 
reached in the history of the industry, shipbuilding at the 
North-Eastern ports has in the first three months of 1884 
collapsed. It has been definitely stated that there are now about 
7000 shipbuilders unemployed on the rivers Wear and Tyne. If 
this statement be even exaggerated, it must be confessed 
that there is an enormous falling off in the number and the 
tonnage of vessels in course of construction. On the Tyne and 
the Wear the number of the vessels on the stocks is only about 
one-half of those on the stocks at the same date last year; and 
at the other shipbuilding ports there is also a falling off, though 
not quite so marked. Again, out of the vessels on the stocks 
there are some, the progress of which is stopped; and as others 
are launched their places are not taken up. It is thus clear that 
there will be an enormous falling off in the tonnage of the 
vessels built at the North-Eastern ports during the current year, 
and it is probable that the completeness of the collapse will be 
one of the reasons that lead to the conclusion that the recovery, 
if not very rapid, will be not so long deferred. The loss of 
vessels stil] goes on, and as the work of the steamers had been 
restricted by the enormous stocks that had accumulated, and as 
these stocks are now falling off, it may be fairly concluded that 
the demand for tonnage will recover with more speed than had 
been thought likely. So complete a collapse as has been witnessed 
and is being witnessed may Yead to a revival in the trade at no 
very distant date. 
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Northern Transcontinental Survey. First Annual Report of 
RapHaEL PuMPpeELLy, Director of the Survey. With some 
Experimental (Divisional) Maps. New York: E. Wells, Sackett, 
and Rankin, William-street.. 1882. 

THE first report of the director of this very important 

Transcontinental Survey is addressed to Mr. H. Villard, 

president Northern Pacific Railroad Company, Oregon 

Railway and Navigation Company, and Oregon and Trans- 

continental Company, by Professor R. Pumpelley. He 

tells us that the territory, which is exclusively tributary to 
the lines of the Northern Pacific and associated 
covers about one-fifth of the area of the United States. 

A large portion of this region is almost unexplored 

geographically, and is still less known as regards those 

resources which are to contribute to the business of his 
corporation. To obtain a comprehensive and authoritative 
knowledge of the resources of this region, an economic 
survey was established in the interest of the associated 
roads, and called “The Northern Transcontinental Survey.” 

This organisation is divided into the following divisions: 

(1) Division of mineral resources; (2) division of climate, 

rivers, and irrigation; (3) division of soils; (4) division 

of forests ; (5) division of economic botany ; (6) laboratory ; 

(7) division of topography. 

The division of mineral resources will trace out the rock 
formation and study the mineral resources, especially of 
coal and iron ore. It will also pay attention to subterranean 
water supply and the —— of artesian wells. It has 
charge of the work of finding and testing coal for the use 


of the roads, and is equipped with a diamond drill for 
testing in depth. 

The division of climate, rivers, and irrigation is established 
to study the local climate—that is, of the great valleys and of 
the climate zones of elevation. It is establishing stations 
at ag representing the local climates, at which there 
will be observed temperature and rain-fall, and certain 
other important facts. This division will also have 
of the work of gauging the streams, and determinin, X94 
relation between the prospective demand and supply of 
water for irrigation in the different valleys, ‘ 

The division of soils will determine the areas of the 
various soils, and represent them on the map, according 
to a classification based on observation in the field of the 
conditions of the soil, the native vegetation, and oy 
chemical and mechanical analysis. 

The division of forests will determine the distribution of 
the various trees, and will have the different forests 
examined by men well known for their experience jy 
re to timber and the manufacture of lumber. This 
will give such a general knowledge of the economic cha. 
racter of the forests as will be needed in order to settle 
many questions of general —- Where it may be 
necessary, closer estimates of -the amount of timber on 
each quarter section may be made independently. This 
division will also pay attention to general questions of tree 
planting and acclimatisation and to questions relating to the 
forest policy of the roads, 

The division of economic botany relates especially to 
the forage plants which form the basis of the whole grazing 
industry, and of other questions relating to that business, 
This division will also be charged with the duty of 
ascertaining, for the experience of other countries, the 
useful plants either entirely new or of hardier varie. 
ties, which are adapted to cultivation in the different 
climatic areas. 

In the laboratory will be analysed the large amount of 
samples collected in the field; and there will also be 
carried on such experiments as may be necessary to deter- 
mine the commercial value of such useful materials as may 
be discovered by the survey. 

The division of topography has charge of the mapping 
of the more important portion of the region covered by 
the survey. It also has the duty of determining ani 
representing the areas of land adapted to irrigation; and 
from an inspection of the maps it will be practicable to 
determine in a broad way the possibility of large irrigation 
enterprises, 

The object of the survey is essentially by gathering 
systematically all the facts concerning the resources of the 
region, to obtain the data necessary to guide the com- 
panies in regard to reer | feeders, in regard to matters 
of policy in encouraging the starting of different indus- 
tries, and in directing immigration to the proper points, 
It is also intended to furnish to the world such compre- 
hensive information concerning the t North-West and 
its resources as will forward a sound development of the 
country, and thus increase the prosperity of the companies 
under whose auspices the enterprise 1s conducted. To 
insure the gathering of these facts in such a manner as to 
make them of service, the divisions have been put under 
the direction of men whose names vouch for their value. 
The staff consists of a number of chemists, geologists, and 
topographers, numbering twenty-two in all. 

‘o execute the survey in the manner planned requires 
the organised effort of a force working at a considerable 
expense. The result of this effort will be the collection of 
an enormous number of facts, which will be almost useless 
unless properly digested and correlated, and represented in 
a graphic manner. The information obtained concerni 
this great. area can be expressed only in very gene 
terms, unless we have at least approximately accurate maps 
on which the facts obtained in each division of the work 
po | be represented, and on which the final generalisation 
and correlation of all the facts described may be clear to 
everybody. As such maps do not exist, the survey is 
obliged to make them, which it can do at a rate of 6000 
to 10,000 square miles per season for each party. 

The region with which the survey has to do presents 
itself to the economist in two aspects:—First, as a pro- 
ducer of raw materials. It has immense forests on the 
Western coast, and in the interior mountains, valleys, 
forests, on which the whole United States may before long 
become dependent. The railroads of this corporation are 
destined to become the ‘most important lumber-carrying 
roads in the world. It is evidently therefore important 
that the commercial character of these forests should be 
determined and the data gathered for the framing of a 
forest policy. The mineral wealth of this region is known 
to be both varied and extensive, and there is little doubt 
that a properly conducted study of mineral resources will 
lead to the encouragement of mining industries, which 
might lie dormant in the absence of information that may 
be furnished by the survey. Nearly all of the region 
excepting the forests and the rugged mountains, is adapted 
to grazing; vast areas to grazing only, others in part to 
grazing and in to agriculture. It is important to have 
the data for determining upon what areas the small 


roads, | amount of possible agriculture shall be discouraged in 


order to — the naturally predominant grazing inte- 
rest, and for what areas the opposite — shall be 
adopted. These facts will be readily obtained by the 
survey. : 
The second aspect in which the region presents itself is 
as to its capacity under cultivation. While there are] 
areas of land which are always sufficiently watered in the 
right season by rains and dew, there are larger areas in 
which droughts occur more or less frequently, and in which 
the possibility of irrigation would ensure its agricultural 
value; and there is a far larger area in which the soils are 
of the higher and highest grades on which the cereals 
cannot, under existing climatic conditions, be cultivated 
without irrigation. Now this region is traversed by many 
rivers with many tributaries, some of them fed by spring 
and autumn rains, and others by the summer melting of the 
snow on the mountains, There isno question that 
is more intimately connected with the future and 
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immediate prosperity of this t region than that of 
+ vation. Lhe determining of the maximum and minimum 
ts of water in the streams; the periods of flood ; the 
areas where the climate renders irrigation ne and 
where unnecessary ; the areas in each valley of bottom and 
pench-land adapted to irrigation, and the relation existing 
in each valley between the area needing irrigation and the 
water supply, and the times of different stages of water— 
these are the chief factors of the problem. And it seems 
to the author that there is no direction in which the survey 
can be of greater service both to the roads and to the country 
than in that of determining the fundamental facts mgr bo 
the possibility of irrigation and artesian wells in thi 


D. 

intention is to make the of the 
essentially carto ic; to show upon the ma 

portant bearing on the prosperity of that region. 

Having this object in view from the ginning, the 
to phical survey will represent the form of the surface 
by contour lines of 200ft. vertical distance. The maps will 
show the form of the surface, the grades of the streams, 
the extent of the bottom and bench-lands, and the extent 
and conformation of the uplands. 

On one of these maps will be shown the minimum known 
volume of water, at high and low water, in the principal 

and the seasons at which these stages occur; and 
the classified distribution of the soils and subsoils. This 
set will exhibit the data needed to determine the practi- 
cability of irrigation and under-drainage. 

On another set will be shown the present climatic con- 
ditions, according to natural or local sub-climate areas. 
These will show the rainfall and temperature by months, 
and the phenomena which condition the success or failure 
of different crops will be mapped by areas and crop 
seasons. These maps will not necessarily » as 
regards their conditioning phenomena, wholly on a short 
range of observation, for the reason that there are facts of 

neral information, and traders, military officers, ranch- 
men, and Indians, all observe and remember for years the 
time of injurious frosts, of droughts, and the years of 
failure of the few local crops. 

Another set of maps will show the distribution and 
relative abundance of the various and numerous forage 
plants, and the climatic facts conditioning success in stock 


ing. 
7 fourth set will show the mineral resources, On these 
will be represented the geological formations of the region, 
the outcroppings of coal and the areas underlaid by it; 
and, as the survey will test by drill and otherwise the 
character and thickness of the coal in the different fields, 
these facts will appear on the maps in a generalised form. 
Of the topographical maps, showing contour lines, some 
are agricultural maps, some belong to divisions of forests. 
Some do not match along the edges, but, as they are pro- 
visional, this will doubtless be seen to before the finished 
are issued. They are all very clear, and are excel- 
t specimens of printing. 


PRIVATE BILLS IN PARLIAMENT. 


Grover No. 7.—The Midland Railway—Additional Powers— 
Bill was before the Committee on this group. There was but 
little opposition to the various proposals embodied in the 
scheme. The first part of the case which occupied the attention 
of the Committee was as to certain unusual powers which are 
sought by the promoters with to the Bristol Port Railway 
and Pier Company. Clause 20 of the Bill provides that the 
Midland or Great Western Railway Companies, or either of 
them, may enter upon so much of the railway and works of the 
Bristol Port Railway and Pier Company as lies between Sneyd 
Park Junction and Avonmouth, and may alter and restrict the 
signals thereon in such a way as to enable the said portion of 
railway to be worked on the block system, all costs—not 
exceeding £600—incident to such alteration to be defrayed by 
the Bristol Company. The debenture holders of the Bristol 
Company appeared in opposition to this proposal, contending 
that it was contrary to principle and precedent that Parliament 
should give its consent to a scheme by which the user of property 
was to be allowed to expend money and to charge it against the 
mortgagees in possession against the will of the latter. At the 
conclusion of the arguments the Committee passed the Bill as 
far as regarded this point, stipulating, however, that the Midland 
Company should provide the money at a rent charge of 2 per 
cent. per annum. 

Group 9.—The Manchester, Sheffield, and Lincolnshire Rail- 
way (Chester to Connah’s Quay) Bill was again before the Com- 
mittee, presided over by Admiral Egerton. This is a scheme 
which presents engineering matters of a specially interesti 
character. At present the south-westerly limit of the Man- 
chester, Sheffield, and Lincolnshire system is Chester, to which 

lace it obtains access as one of the members of the Cheshire 
Confederation. It is now the intention of Sir Edward 
Watkin to project. the railways of his company further to the 
west; and by the present Bill Parliament is asked to sanction an 
extension from Chester across the river Dee by means of a 
swing bridge to Connah's Quay. Running powers are taken 
over the lines of the Wrexham, Mold, and Connah’s Quay Rail- 
way, a combination of lines promoted by North Wales colliery 
owners for the accommodation of their traffic, and sanctioned by 
Parliament after several contests with the Great Western. The 
capital which is raised for the purposes of ing out the 
works contemplated under the Bill is £200,000 to be obtained by 
the issue of shares, and the usual one-third borrowing powers 
are taken. Out of these amounts, the Sheffield Company 
undertake to expend £50,000 on the improvement of Connah's 
Quay, a promising port in the estuary of the Dee. The main 
feature in the scheme is undoubtedly the swing bridge to be 
thrown across the river for the purposes of the railway. This 
bridge, in common with the rest of the scheme, is designed by 
Mr, Davies, C.E., the resident engineer of the Wrexham Com- 
y, under the approval of Mr. Sacré, C.E., of the Manchester, 
Sheffield, and Lincolnshire Company, and Mr. Abernethy. It is 
intended that the bridge shall have three piers—the usual centre 
cg which the structure is to swing, and one pier at each 
Though it is proposed to give a clear 100ft. of navigable 
channel on each side of the centre pier, the scheme met with the 
Most vigorous opposition from those engaged in the river traffic, 
the objection being the usual one taken in these cases, viz., that 
impediment thus created will be a fruitful source of acci- 
dents, Starting with the general proposition that bridges over 
Waterways are attended with inconvenience to navigation, the 


petitioners alleged various matters which rendered this propos! 

icularly objectionable. Against this evidence, Admira 

ord and other authorities were’ called,-and -proved that in 
this case danger would be reduced to a minimum, as the bridge 
would be jn sight for four and a-half miles on one of its sides 
and a mile and a-half on the other. As it was provided 
that river traffic should have the preference over railway 
traffic, and as arrangements’ would be made by which the 
swinging could be carried out in somewhat under a minute, 
it was impossible, said these gentlemen, to conceive how the 
incidents of the present case were such as specially to increase 


The Corporation of Chester, representing the above bridge 
interests, presented formidable opposition to the scheme. 
Besides alleging the danger of collision which has already been 
dealt with, they expressed great alarm as to the possible conse- 
quences of such an interference with the channel as is proposed. 
At present the traffic to Chester is not large, averaging, as was 
shown during the hearing of the case, about one vessel and a- 
half per day, and the tonnage even of this craft must, owing to 
the nature of things, be small. But the Corporation have in 
contemplation the improvement of the river so as to admit of 
its navigation by vessels of large size, and they naturally con- 
sider that the presence of a low-level bridge in the lower part of 
the river, would in itself seriously operate against their town as 
a destination for water traffic. But its consequences in other 
respects would, they represented, be even more serious ; and 
this part of the case may best be summed up in the words of 
Mr. John Fowler, who with his partner, Mr. Baker, was called in 
opposition to the Bill. Mr. Fowler says, “Such bridges 
are a bar to navigation, they disturb the currents, create 
eddies round the piers, and scour holes; they are accom- 
panied by shoals above and below in the tidal channel.” Thus 
it appears that the objection taken in the present case is some- 
what similar to that urged by the Liverpool interest against the 
Manchester Ship Canal—that the works proposed—in this case 
the bridge; in that of the ship canal, the training walls—will, 
by diminishing the scour, cause silt and the formation of shoals, 
and the consequent diversion of the channel. Against this con- 
tention the promoters say that as their bridge is to be at right 
angles to the set of the tide, the deflection by the bridge as a conse- 
quence of the works became a physical impossibility. They pointed 
to the successful working of both railway and water traffic in 
connection with the Headley Bridge of the Manchester, Shef- 
field, and Lincolnshire, and the bridges of the Hull and Barnsley 
and North-Eastern Companies over the Ouse. The petitioners 
admit these instances, but they draw attention to the fact that 
Parliament had been most careful to guard the interests of the 
upper portion of the Dee by rejecting several schemes for 
crossing the river and sanctioning only one, on the express 
understanding that the viaduct should be of an extraordinary 
height. (This scheme, it may be mentioned, was abandoned, 
after having received the approval of the Legislature.) 
The promoters’ retort to this allegation was that in this 
case a high-level bridge would be impracticable, owing to the 
low nature of the ground on both sides of the river. The esti- 
mated cost of the bridge is £60,000. As a railway project, the 
Bill is strenuously opposed by the North-Western and the Great 
Western, the two companies whose “ monopoly” the promoters 
seek to break up by affording an outlet for the North Wales coal 
at Connah’s Quay. The petitioning companies, however, refuse 
to take the view that this scheme is one for throwing open 
Connahs’ Quay to the coal and salt trade, there being no such 
traffic from these sources as would justify the large expenditure 
of £227,000 necessitated under the Bill. Their belief is that this is 
merely the first instalment of a competitive route across the 
peninsula to Birkenhead, and thence by the Mersey tunnel to 
Liverpool. They also think it likely that Sir Edward Watkin 
will carry his company further into the North Wales coal-field. 
The suggestion of an ulterior motive was emphatically denied 
by Sir Edward Watkin and by Mr. Robertson, M.P., the well- 
known civil engineer, and an active promoter of the scheme. 
They submitted that their object was bond fide to cheapen the 
cost of transit to the colliery owners—of whom Mr. Robertson 
is one—by introducing the element of competition, and on this 
ground they asked the Committee to find the preamble proved. 
On Tuesday, the twentieth day on which the case had been 
before them, the Committee expressed their opinion that the 
preamble of the Bill was proved, and acccordingly the scheme 
will be allowed to proceed. 

At a recent meeting of the Committee of Selection, Sir John 
Mowbray presiding, Select Committees were appointed for the 
consideration of the six groups, which with the Bills constituting 
them, are given below. This list nearly exhausts the opposed 
Bills commencing in the Commons, most of the other groups 
having been disposed of. 

Group 1.—London Central Electric Railway, East London 
Railway, London, Tilbury and Southend Railway ; Metropolitan 
District Railway; Metropolitan Railway (various powers) ; 
Metropolitan Outer Circle Railway. Chairman, Sir Joseph 
Bailey. Date of meeting, April 2 

Group 3.—Croydon and Kingston Junction Railway ; Croydon 
Central Station and Railways; Croydon Direct Railway ; 


ing | Croydon, Norwood, Dulwich, and London Railway. Chairman, 


Viscount Emlyn. Date of meeting, Thursday, May Ist. 

Group 4.—Aldershot, Farnham, and Petersfield Railway ; 
Lendon, Brighton, and South Coast Railway; London and 
South-Western and Metropolitan District Railway Companies ; 
Basingstoke, Alton, and Petersfield Railway ; London and South- 
Western Railway ; Easton and Church Hope Railway. Chair- 
man, Sir John Ramsden. Date of meeting, Tuesday, April 29th. 

Group 6. — Blackpool Railway, West Lancashire Railway 
(Extensions) ; Manchester, Sheffield, and Lincolnshire Railway 
(Additional Powers); Lancashire and Yorkshire Railway ; Liver- 
pool, Southport, and Preston Junction Railway ; Lancashire and 
Yorkshire and London and North-Western Railway Companies 
(Preston to Wyre Railways). Chairman, Sir H. Selwin-Ibbetson. 
Date of meeting, Tuesday, April 29th. 

Group 8.—Wisbech Dock and Railways, Swansea Harbour, 
London and North-Western Railway, Sutton Bridge Dock, 
Wirral Railway, Mersey Railway, Eastern and Midlands Railway. 
Chairman, Mr. Blennerhasset. Date of meeting, Tuesday, April 29th. 

—. 11.—Barry Docks and Railways, Cardiff and Mon- 
mouthshire Valleys Railways, Great Western Railway (No. 1), 
Taff Vale Railway, Treferig Valley Railway. Chairman, Mr. 
Foljambe. Date of meeting, Wednesday, April 30th. 

On Monday Sir Arthur Otway, Chairman of Ways. and 
Means, sat to consider two adjourned cases. The first of these 
—the Scarborough and East Riding Bill—was further adjourned 
until after Easter, in order to give an opportunity to certain 
dissenting parties to petition to be heard against the scheme. 
The Bill, as originally deposited, contained powers of an im- 
portant and extensive character involving the construction of 
about fifty miles of lines; but the project has since been very con- 
siderably modified. The question now is whether the Bill shall 
be withdrawn, as is desired by nine of the twelve first promoters, 
or whether it shall be prosecuted in accordance with the wishes 


of the three remaining gentlemen. The adjournment of the 
case will enable those gentlemen who are in favour of the 
abandonment to present a petition in the usual form, praying 
to be heard 


before Committee on the Bill. Whether the 


of Referees will allow the locus standi ig another matter. The | 


point is an interesting and importatit one, and has not,.so far as” 

any previous’ case.” 
hened examination of the financial position of the’: 
of £180,000 of 
preference stock. The promoters brought up a statement that’: 
the difficulty of conducting vessels up or down the channel. | the: 


we are aware, arisen in connection ‘with 
After a le 
Scarboroug 


and Whitby Railway Company, 
determin: 


to pass the Bill for the creation 


had received assents. from lders representi 


had cost considerably more than was anticipated when the com- 


pany had first obtained parliamentary powers. The condition. . 
in which the company now stood was that, unless they got the : 


required amount for the completion of their scheme, 
expenditure which has alread 


their money. Taking 


this view of the case; the 
allowed the Bill to pass. 4 


M. Bovuticny has shown that water ceases to wet metallic 
surfaces raised to a temperature considerably exceeding the 
boiling point, the water assuming the spheroidal state. Evapo- 
ration then goes on very slowly, but it is resumed suddenly and, 
with great violence, as soon as the bottom of the boiler returns 


to a temperature near upon the boiling point. A long time ago 


M. Dumas, in his course of lectures upon physics, made a very 
conclusive experiment in this directi 


iron bottle almost to redness, nearly filled it with water, and. 


corked it up tightly. Not immediately, but after a few minutes, ‘ 
when the bottle became cooled down, the cork was driven out § ~ 


with a loud report by the pressure of steam generated. Adetd 


This question was lately brought up at the Société ~ 
ragement, Paris, by M. Félix Le Blanc, who called upon ~ 


d’Encow 
M. Melsens, of Brussels, to explain his method: for preventing 
boiler explosions from this cause. While M. Tréve has been 
experimenting in the direction of restoring to the water the air 
abstracted in ebullition, M. Melsens has been labouring to pre- 


vent the water from assuming the spheroidal state ; and this he __ td 


proposes to effect by providing the inside surface of the water 
space of the boiler with a number of small sharp points 


He conducted an experiment with a model ‘boiler —~ — 


open—made of copper, with a division in the middle, the 
bottom of one-half being left plain, while the other is provided 
with small conical points attached by hard’ solder. ‘The boiler: 
was placed over a gas stove of many burners ; and the same 
volume of water was poured simultaneously into the two com- 
partments, in sufficient quantity to cover the points in one of 


them. In this compartment the water boiled violently as soon’, - 
as it came into contact with the heated metal ; butin the other — 


the water only gave off a very small quantity of steam, thus 


leading to the supposition that it had passed into the spheroidal — 


condition. Exactly thesame results were obtained when’ the 


water was previously freed from air. M. Melsens submitted 


piece of boiler plate studded with rivets, the conical heads’ 
of which are drawn to a sharper point than usual. Without 
being yet satisfied that water does assume the spheroidal 


state, M. Melsens simply contends that if it-does so, this 


is a method for preventing it, and calls upon a practica 


boiler maker to repeat the experiment’ on the scale of actual * 
working. It may be observed on all this, first, that there is no 
proof that any boiler ever exploded because the water assumed — 


the spheroidal state; and secondly, that the remedy pro is 


impracticable, because scale would be deposited and could not be - 
removed. The experiment is interesting, however, as showing © 


the influence of points on ebullition. 
The works of Cail and Co., of Paris, have been partial; 
lighted by electricity since 1876; but now a total area of 23,40 


square metres, including the fitting and erecting shops, the -— 
drawing-office, the general offices and stores, are electrically * 


illuminated. The work -has been entrusted to MM. Sautter et 


Lemonnier, who have adopted the system of machines of low _ 


tension and great quantity, by arranging the lamps in subsidia-y 
circuits. The four ID Gramme dynamos, 


ing 700 revolu- - 


tions a minute, have an electro-motive force of 70 volts and a - 


quantity of 280 ampéres. Three of them supply respectively . 


22, 24, and 26 arc lamps, and the fourth 22 arc and 83 incan- © 


descent lamps. The engines give out 140-horse power, of which’ © 


the arc lamps absorb 1°38-horse power, and the incandescent lamps 
10 kilogram-metres, or 72} foot-pounds each. “The whole’ plant 
cost 72,673f. = £2907, while the expense per hour is 0°107f. for 


each arc lamp and 0°01f. each incandescence lamp, without © 


reckoning the motive power. Apparently’ the arc lamps are’ 


£131,114; dissents, £46,086; and no answers, £44,340. It.) | 
appeared from the evidence of Mr. Fox,.C.E., that’ the railway, ,..: 


'y been incurred would be ats : 
wasted, and the proprietors could not hope for any return for ~ 
Chairman 


ion. He heated a wrought “~ 


worked in multiple arc, the electro-motive force being too low ~“. 


to work more than two or three in series. 


THE MANCHESTER SHIP CANAL. - 


THE Select House of Lords’ Committee, to which has been .- 


entrusted the task of deciding whether or not there shall be a 
ship canal constructed between Manchester and Liverpool, have 


now had nineteen sittings of five hours each, and still the pro- * 


moters’ case is certainly not finished; but no serious conse- © ; 
quences will ensue from this slow progress, for even if their’ 


lordships pass the Bill, there will be ample ‘time for the other’ 


House to deal with the project. Last year the Bill left the — 
Lower House so late that the Lords had barely time to’ take it 


up, but they managed nevertheless to reject it. By the method’ 
adopted last session all the costs of two inquiries were incurred - 


to no purpose; therefore on economical grounds it. was wise to 


introduce the Bill this time in the House least favourable tu it; ,~ 
for while if the Lurds reject it there will be no further expense, . 


on the other hand, if they’ sanction the scheme the other 


House is most likely to take the same course. The Duke of in 


Richmond and Gordon and his noble colleagues go 


teadily’ 
and contentedly along, apparently heedless of the length: 
admitted that the 
chairman is very prompt to suppress irrelevant matter. © 


of the inquiry, although it must be 


Out of an investigation of this kind one can hardly expect to ~ 


get much that is lively and amusing.’ For the most 


part the 
roceedings are dull and dry and technical; but to some men it °° 


Pp 
is given to enliven the dreariest of matters, and so-even in this _. 


case there have been some witnesses who have caused greatamuse- 
ment by quaint expressions, intense earnestness in the cause, 
astounding bursts of eloquence where only simple answers to, 


questions were required, and eager desire to settle the case at | 
once upon their own anthority. These rare gleams of bright- 


ness have been both welcome and useful, but the whole business: 
is solid, and essentially practical, as indeed it need be when more 
than ten millions are involved. 


Having at last concluded their commercial evidence, the pro‘ ©: 
moters once more produced the designer of their gigantic scheme, ~ 


| 
| 
x 
| 
| 


Mr. Leader Williams, to explain the engineering points. Dealing 
first with the old part of the scheme, viz., the canal proper, from 
Runcorn to Manchester, he explained the changes for the worse 
that had taken place in the beds of the Mersey and the Irwell in 
the last half-century through the deposit of solid matter, and 
the floods produced by more rapid falls of upland waters. These 
evils, of course, he hoped and intended to remedy by means of 
the canal, which would be deeper and broader than the present 
rivers; while a highway right up to Manchester would be 
created capable of taking the largest ocean-going vessels, mainly, 
of course, steamers, seeing that sailing vessels would have to be 
towed, and that would minimise the relief anticipated from the 
heavy dues at Liverpool and railway charges to Manchester. 
The length of the canal, he explained would be twenty-one 
miles, with a rise on level of 50ft. Gin., the whole length 
to, be split up into sections by a series of locks. The 
minimum width at the bottom would be 120ft., 50ft. more 
than the Suez Canal, while the width below Runcorn locks 
would be increased to 200ft., which would afford a sort of 
tidal basin, in which vessels could ride while waiting for a 
suitable tide down the river. The minimum depth of the canal 
was intended to be the same as that of the Suez Canal, viz., 
26ft., or 3ft. more than the depth of the Amsterdam Canal. 
The banks of the canal, where of a friable nature, were to be 
lined with stone, to be won from the red sandstone, through 
which a.portion of the canal would be cut. After dealing with 
the railway deviations which would be involved by the canal, 
and on matters relating to the canal proper, and.which, there- 
fore, were, in the main, not new, Mr. Williams turned to the 
proposed low-water channel in the estuary of the Mersey, which, 
having been excluded from consideration last year upon a tech- 
nicality as to the depositing of plans, is really the new part of 
the scheme. Having described the legislation for many 
years past respecting the estuary, the constitution and rights 
of the Mersey authorities, viz, a Conservancy Board, 
composed of the First Lord of the Admiralty, the 
President of the Board of Trade, the Chancellor of the Duchy 
of. Lancaster, and an ing conservator, at present Admiral 
Spratt, he explained that the first section of the proposed 
estuary was a mass of channels through sandbanks, which 
shifted from year to year; the second section comprised what 
were called the “narrows” between Liverpool and Birkenhead ; 
the third, leading up to Runcorn, was like the first, consisting of 
sandbanks overlying beds of gravel, clay, and rock, and having a 
maximum width of three miles ; while the fourth, from Runcorn 
to Woolton Weir, included the tidal portion of the canal. 
Describing the varying depths of the water and the impossibility 
of navigation at certain times, he stated that the intention 
under this Bill was to form a regular channel in the estuary by 
means of training walls, which would not rise above the surface, 
so that there should be no reclamation of land; but which, in 
addition to defining the channel, would concentrate the scour of 
the channel and so create a constant and regular depth. By 
dredging the channel would ultimately be increased to a 
depth of i2ft. at low-water average spring tides, 20ft. at low 
water average neap tides, 324ft. at high water average neap tides, 
and 48ft. at high water average spring tides. The greatest width 
of the channel was intended to be 960ft., and the lowest width 
300ft.; and in this connection he mentioned that the Thames 
was 800ft. wide at Westminster Bridge, with an available width 
of navigation of 740ft. at high water. An important effect of 
this channel would be to increase the velocity of the current, 
to prevent silting up by carrying off any deposits, and so to 
increase the depth of water over the bar of the river. The 
amount of water in the estuary would also be increased, and 
generally the condition and the navigability of the river would 
be improved, while a clear way would be provided into the 
intended canal, so that the largest steamers would be able to 
pass by Liverpool and up to Manchester. This in brief outline 
was the scheme put forward by Mr. Leader Williams, and 
although he was, of course, severely cross-examined by various 
opposing counsel, he equally, of course, adhered to the practi- 
cability and beneficial results of the project. 

Following upon the engineering part of the scheme came Mr. 
James Abernethy, C.E., the consulting and advising engineer to 
the Canal Committee. He supported Mr. Leader Williams as to 
the practicability of his scheme, and his evidence derived greater 
weight from the fact that he had himself had executed, or taken 
part in executing, and successsfully, works similar to those now 
proposed in the Severn, the Ribble, the Tyne, the Tees, and 
some foreign rivers, and, moreover, he had constructed docks on 
the Mersey itself. He was therefore familiar with that river, 
and he described the state of that waterway as discreditable to 
the authorities. Mr. J. Deas, engineer to the Clyde Navigation, 
Mr. John Fowler, engineer to the Tees Conservancy, Mr. 
Messent, engineer to the Tyne Conservancy, and Mr. Brunlees, 
C.E., were the next witnesses on this branch of the inquiry. 
They described the extensive works which they had carried 
out on the Clyde, the Tees, the Tyne, and Morecambe Bay, and 
gave so satisfactory an account of the results to the navigation 
in general and the shipping in particular, and spoke so con- 
fidently as to like benefits ensuing from the Mersey scheme, that 
opposing counsel were unable to gain a single point from them 
to, weaken their testimony. Having in this way settled, so far 
as it rested with them, the question of whether or not the pro- 
posed estuary works were possible, the promoters proceeded to 
call evidence in the interests of shipowners. Two points sought 
to be made by the opposition were that large vessels would have 
difficulty in passing under Runcorn Bridge and other bridges by 
reason of their masts ; and next that steamers were not very 
likely to go up the canal, and if only sailing vessels used the 
canal they would have to be towed up, and that would cost as 
much as the charges complained of at Liverpool. To dispel 
these contentions several shipbuilders, sea captains, and ship- 
owners were examined, who showed that it would be easy 
enough for most vessels afloat to get under Runcorn Bridge merely 
by striking their topmasts, that it would be worth while 
in other cases to alter pole masts to telescopic masts, and that 
the strong tendency in shipping was in the direction of steam- 
ships in place of sailing vessels. Evidence was also produced to 
show that freights and insurance to Manchester would be no 
heavier than they now were to Liverpool, and that many large 
shipowners who now did not send to Liverpool would be ready 
to send their largest ships up to Manchester for the valuable 
cargoes they could there obtain without railway transit and 
breaking of bulk. 

A singular incident in the enquiry was the interposition, 
during the -promoters’ evidence, and the examination of a 


_ witness against the Bill, in order that he might be able to leave 


this country. This witness was Mr. Eades, C.E., of America, 
who stated that he had been familiar with the river Mississippi 
for forty years past, and he had laid before Congress a scheme 
for improving that river with a view to preventing floods. 
That plan had been approved by the House of Represen- 
tatives, but had not been sanctioned by the Senate. 
He had constructed several steam and other vessels, and also 
the steel bridge at St. Louis, which was the largest bridge of the 


kind in the world, and which cost 3} millions sterling. The bar 
of the Mississippi had been for thirty or forty years a great 
obstruction to navigation and to commerce, and it had in 
1875 so far risen that the depth over it was only 8ft. He then 
designed improvement works which had increased the depth to 
30ft., and he was personally responsible for maintaining that 
depth for the next fifteen years, To prevent the deposit of silt 
he had designed a number of submarine dykes, which were 
constructed parallel to each other, and were carried out to'a 
distance of two and a-half miles to deep water. The result was 
to so direct the force of the current that the channel was now 
maintained by the force of the current, and the silt was thus 
swept further out to sea than it previously was, and the water 
of the river could be detected twenty-five miles out to sea 
instead of only two and a-half miles. Mr. Eades next stated 
that he had been engaged by the Mersey Docks and Harbour 
Board in February last to examine the report upon the estuary 
of the Mersey with specialreferencetothisscheme. His conclusion 
was that theeffect of the low-water channel as proposed by the pre- 
sentscheme would undoubtedly be to discharge the energetic part of 
the ebb tide and would stop the fretting process over the rest of 
the estuary. The sandbanks would consequently inevitably 
grow, and that portion of the estuary would gradually silt up. 
The fretting process due to the action of the tide was absolutely 
necessary to the maintenance of the estuary. The only remedial 
agent which kept the estuary open was the fretting process 
which caused the channel to wander backwards and forwards in 
the estuary, because it was impossible for the deposit to be 
removed from the surface of the sandbanks except by a current 
equal in velocity to the current which brought it in, and the 
only way in which the sand could be brought within the influence 
of such a current was by the undermining caused by the flow of 
the stream and the consequent “tumbling-in” of the sand- 
banks from time to time. He was satisfied that this process 
would be interfered with by the proposed works, which would 
cause a deposit below the mouth of the low-water channel at 
Garston, thus interfering with the entrances to the docks at 
Garston and Liverpool. 

The last witnesses examined on behalf of the Bill before 
the adjournment for the Easter recess were Mr. Jacob Bright 
and Mr. Slagg, the members for Manchester, and Mr. Arnold 
and Mr. F. Salford, all cf whom spoke strongly as to the uni- 
versal desire in Lancashire for the scheme, and as to the 
commercial advantages the canal would confer. As an indi- 
cation of the confidence of the wealthy classes in the success 
and value of the scheme, it was stated on authority that Mr. 
John Rylands, of Manchester, was prepared to take up £50,000 
worth of shares in the projected company, and it was further 
shown that many other gentlemen had expressed their intention 
to invest to the extent of thousands. 

The Committee have now adjourned until the 24th of this 
month, when the case for the opposition may be, but not cer- 
tainly, opened. 

It is perhaps interesting to note that the promoters’ case in 
the House of Commons last year occupied twenty-one sittings 
of four hours each; but before the Lords’ Committee this 
year their case has absorbed nineteen sittings of five hours 
each; while nearly 100 witnesses have now been examined as 
against sixty-nine last year, and 15,000 questions have been 
asked, as against only 8000 odd last year in the Commons’ inquiry. 


THE ELECTRIC LIGHT ON BOARD THE IRON- 
CLAD RIACHUELO AND 8.8. MASSILIA. 


In our impression of the 4th inst. we published some account 
of the Riachuelo, which is an ironclad belonging to the Brazilian 
Navy. This vessel has been fitted with an electric lighting 
installation by Messrs. Siemens Bros. and Co. She is lighted 
internally with 270 Swan incandescent lamps of 20-candle 
power each, in addition to which there are two yard-arm lights, 
each consisting of a group of eight 40-candle power Swan lamps 
and two arc lights of 25,000-candle power each for search pur- 
poses. The current is furnished to the lamps by three Siemens 
$ DO dynamo machines, each diiven direct by one of Brother- 
hood’s three-cylinder engines. Any two of the dynamos will 
maintain either the incandescent ughting or the search lights. 
The incandescent lamps are fed from two independent circuits, 
the lamps on one circuit being maintained throughout the whole 
night for purposes of police, locomotion, &c. The double wire 
system is used throughout, the hull of the ship not being used 
as return. The whole of the wires are enclosed in solid teak 
casings covered with teak strips screwed on and French 
polished. The fittings carrying the Swan lamps in the 
officers’ quarters, ward room, &c., consist of electro-silvered 
pendants of simple design, similar pendants finished in bronze 
being used in the passages. In the working parts of the 
ship the lamps are enclosed in special lanterns protected by 
strong wire guards. Special provision is made in the lamp- 
holders to neutralise the effect of concussion upon the lamps 
when the guns are fired. The end of the lamp rests against a 
piece of india-rubber, and is held there by three springs, by 
which the lamp may freely move in any direction. The engine- 
room and stokehole are supplied with portable lamps, joined to 
the circuit by flexible wires, thus enabling the lights to be 
carried into a coal bunker or inside a cylinder. The water- 
gauge glasses are lighted by specially strong waterproof lanterns, 
which may be cleaned from coal dust and spray by being 
drenched from a hose. The lighting throughout is very com- 
plete, and embraces that of the magazines, stores, sail rooms, 
crew’s quarters, turrets, and loading pockets, conning tower, and 
every part where work is carried on at night. In the dynamo- 
room is a switchboard provided with means of readily connect- 
ing any main circuit to any machine, and of putting the arc 
lamps in circuit. This switchboard is an example of the solid 
form of work of which more is now to be seen than a few months 
ago, when contacts were mostly made by means, the simplicity 
of which could scarcely lay claim to any accompanying virtue. 
A complete system of safety fuses is provided. The yardarm 
lights, have white enamelled concave reflectors provided withrings 
at their outer edge for guy wires to steady them. 

The Massilia (s.), which is sister ship to the Valetta (s.), is 
lighted with 250 Swan incandescent lamps of 20-candles power 
each. These are maintained by two Siemens 8 DO dynamo 
machines each driven by a 10-horse power Tangye vertical 
engine by means of the frictional gearing introduced by Messrs. 
Siemens Brothers about twelve months ago, and exhibited at 
the Southport meeting of the British Association. The engine 
fly-wheel runs in contact with a paper pulley on the generator 
spindle. The lamps are placed upon two distinct circuits, one 
of which is kept in operation all night. The single wire system 
is employed, the hull of the ship being made use of as return. 
This, of course, greatly simplifies the wiring, and the objections 
made against the use of the hull for this purpose are said to be 
groundless, The lights in the saloon, music-room, and smoke- 
room are carried in electro gas-fittings, consisting partly of two- 
arm pendants and partly of single brackets, while for lighting 
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the state-rooms the lamps are enclosed in the ordinary pillar 
lanterns, which also carry candle sockets. In the officers’ cabins 
bronze fittings are used, each having a separate switch, and 
engine-room is lighted by fittings like those in the Riachuelo, 


CONDENSING ENGINES FOR WOOLWICH 
ARSENAL, 


WE publish as a supplement this week engravings of a fing 
pair of horizontal engines, made by Messrs. Simpson and (bo, 
Pimlico, The engines are high-pressure condensing, with cylinders 
28in. diameter coupled together with cranks at right angles, and 
having a stroke of 3ft. 6in. They are specially designed for 
running at a high speed and for driving the first motion shaft of 
a mill or factory direct without the intervention of the usual 
heavy and cumbrous gear. The crank shaft is arranged in ling 
with the main shaft either in the centre of its length or at one 
end of the same, and is secured with solid flange couplings, so 
as practically to form one and the same shaft. The main bear. 
ings being of extra length for the high speed have been specially 
designed so as to ensure the whole of the surface in each bear. 
ing being in contact with the journals of the shaft; and arrange. 
ments have been made so that each can be adjusted in eve 
direction with the greatest exactness. The correct setting of 
the main bearings as regards being fair, level, and in line, does 
not depend therefore on the accurate fixing of the engine, as 
ample adjustment is provided for errors in erection, settling of 
the foundations or straining of the holding-down bolts, while al] 
wear can be taken up when the engines are running. The 
cylindersare steam jacketted with inserted liners, the joints being 
so arranged as to prevent the slightest chance of leakage of 
steam either from the cylinder or jacket. The steam distribu. 
tion is effected by separate steam and inlet exhaust valves. The 
former consist of two main and expansion slide valves, and the 
latter of two circular rotating valves arranged one at the bottom 
of each end of the cylinder, thereby providing efficient means of 
draining. All the valves are designed to work in almost perfect 
balance, with just sufficient pressure to keep them up to the 
faces of the cylinder, and therefore take little power to drive 
them; while the strain on all the working bearings is so reduced as 
to obviate that excessive wear of the valve faces and gear which 
militates against the adoption of ordinary hollow slides for high- 
pressure quick running engines. The valves are actuated direct 
by two excentrics, one driving the main steam inlet and exhaust 
valves and the other the expansion plates, which are adjustable 
by hand while the engines are at work. The valve gear is there- 
fore of simple design, with few working parts. The main engine 
frames are substantial castings of ornamental appearance, having 
the lower guide bars caston, andarranged with movable upper bars, 
so that all wear can be easily adjusted and the crossheads readily 
removed. The air pumps are single-acting plunger pumps with 
water pistons. They are worked direct from the _piston- 
rods, The valves and valve chambers are arranged so as 
to ensure the discharge of the whole of the air at each stroke, 
This is a most important point, and one that, unfortunately, 
does not always get the attention it ought. These engines 
will soon be running, and we hope then to be able to give the 
details of their performance. Messrs. Simpson and Co. have 
given great attention to the designing and manufacture of 
high-class economical engines, and have with their compound 
engines frequently obtained, they inform us, an indicated horse- 
power for less than 14 lb. of feed water. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
Tuis has been the week of the quarterly meetings. The Wolver- 
hampton gathering was held to-day — Wednesday—and the 
Birmingham gathering comes off to-morrow. Less importance 
than usual attaches to the latter meeting, since the market to-day 
has been taken as pretty conclusive of the course of the Birming- 
ham market. 

Business to-day opened with the announcement by the all-mine 

ig makers of Staffordshire and Shropshire alike that there was to 
be no declared reduction upon the quarter. Cold blast all-mine 
pigs therefore stood at 82s. 6d. to 80s., and hot blast at 62s. 6d. to 
60s. These prices, however, were too high to permit of much 
business. Indeed the orders which were given out for this class of 
iron were very small. Makers were unable to report much decrease 
in stocks at the furnaces. The competition of hematites imported 
from other districts, and of part-mine pigs made in other parts of 
the kingdom and sold in Staffordshire, had very much to do with 
this quietude. 

Sellers of second and third-class pigs, alike native and foreign, 
did more business than the vendors of best iron. Some of these 
who offered outside brands reported that, during the last fortnight 
or so, they had made some fair transactions for the supply of con- 
sumers’ needs over the ensuing quarter. Yet these transactions 
had not been so numerous as sometimes happens. Staffordshire 
part-mine pigs were 47s. 6d. to 42s. 6d. per ton, and cinder pigs, 
though generally quoted 40s., might have been freely had at 
37s. 6d., and in exceptional instances at even 35s. Lincolnshire 
piss were easy at about 47s. 6d., Derbyshires at 45s. to 44s., and 

orthamptons at 42s. 6d. This was a fall upon the quarter of 
about 2s. a ton on Derbyshires, and 1s. 6d. to 2s. upon North- 
amptons. Good hematites, made by the Tredegar Company, 
South Wales, and by the Barrow Company, were quoted at about 
58s., but buyers were unprepared to give the full price, notwith- 
standing that it was a drop upon the price quoted in January of 
from 2s. to 2s. 6d. per ton. : 

The marked bar firms, such as the Earl of Dudley, W. Barrows 
and Sons, the New British Iron Co., Noah Hingley and Sons, 
John Bradley and Co., Phillip Williams and Sons, William Mil- 
lington and Co., and John Bagnall and Sons redeclared, as I anti- 
cipated last week, the January price of £8 2s, 6d. for his lordship’s 
iron, and £7 10s. for the bars of the other firms named. These are 
the prices which were fixed as far back as February last year. 

But the market to-day very generally assumed that with the 
exception of one or two firms the £7 10s. quotation has now 
become little more than a nominal figure, and that for an order of 
anything like size a lower price would be accepted without much 
demur. Indeed these makers have gone a long way towards meet- 
ing the expectations of customers by selling what they are pleased 
to term a ed of somewhat lower quality than their old marked 
description at £7 per ton; and other less valuable brands again at 
£6 15s. and £6 10s. 

The Earl of Dudley’s ‘‘list” for the new quarter stands as here: 
—Rounds, from }in. up to 3in.; ordinary quality, £8 2s. 6d.; single 
best, £910s.; double best, £11; treble best, £18, Rivet and T-iron 
—single best, £10 10s.; double best, £12; treble best, £14. T-iron 
of ordinary quality is £9 2s. 6d. Angles and strips and hoops of 
from 14 to 19 b.g. were—ordinary quality, £8 19s. 6d.; single 
best, £10; double best, £11 10s.; and treble best, £13 10s, Stri 
and hoops of jin. and 20 b.g. were—ordinary, £9 12s. 6d.; single 
best, eiL ; double best, £12 10s.; and treble best, £14 10s. Strips 
and hoops, fin. and 20 b.g., were £10s. 12s, 6d., £12, £13 10s., 
and £15 10s. respectively. 

Messrs. William Barrows and Sons’ list stands at £7 10s. for 
rounds and squares and flats ; £9 for best ctown, scrap, and chain 
bars ; £10 for double best bars, marked “B, B, H.,” and for double 
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best scrap and chain bars; £8 for plating bars; £9 10s. for plating 
Je, I and rivet iron; £10 10s. for best angles and double best 
swarf iron ; and £16 for double best charcoal iron. 

The ‘‘list” of Messrs. Noah Hingley and Son is £7 10s, for 
“Netherton” best crown bars and for Netherton best crown horse- 
shoe bars ; £8 for best rivet iron; £8 10s. for double best crown 
bars ; £9 for double best plating bars ; and £9 10s, for treble best 
crown bars. Ordinary angle iron is £8, and T-iron £8 10s. per ton. 

The reports which the marked iron makers gave of current busi- 
ness varied, but as a whole they cannot be considered as by an 
means satisfactory. The demand as regards best qualities is 
limited. Australia and other of the Colonies are buying pretty 
well of some of the best makers, Chain and cable iron is also selling 


fairly. 

(nll Staffordshire bars were to be had this afternoon at 
from £6 5s. to £6, and for hurdle mage even as lowas £5 17s, 6d. 
Other merchant iron was also low in price. Indeed, some con- 
sumers stated that at the present time they could buy as cheaply 
as ever in the history of the trade. This remark applied not only 
to merchant sections, but likewise to sheets o' 
description other than the best sorts. 

Sheets were the description of iron that saw most business. 
Yet the orders placed were not, in other than cases where export 
merchants were the buyers, of large dimensions, Makers still 
reported that they were curtailing the output. It does not seem 
likely that the new business will necessitate much increased 
activity. I speak now of ordinary merchant, and galvanising, 
and common bomiges ey sheets—not of best stamping or best 
working-up sheets. For these latter the demand was good, and 
makers reported a large export business. 

Mild steel sheets are rapidly displacing the old-fashioned char- 
coal sheets, and the steel sorts are being rolled in large quantities. 

Prices of ordinary sheets—singles—were £7; double, £7 10s.; and 
lattens, £8 10s., which was a drop of 5s. per tan in singles on the 
quarter, and of 2s. Gd. to 5s, on doubles, From £10 to £11 was 
quoted for best working-up sheets of 20 b.g., and from £13 to 
£13 10s. for stamping sheets of 24 b.g. 

Messrs. E, P. and W. Baldwin quoted their “ list” ag to 
merchants as:—Severn singles, £11; Baldwin Wildes B., £12; 
B.B., £13; B.B.B., £14; charcoal, £16 10s.; burnt charcoal, 
£19 10s.; and E. burnt charcoal, £21 10s, 

The “ list” of the marked iron houses, such as William Barrows 
and Sons, John Bagnall and Sons, Limited, W. Millington and 
Co,, and others, for sheets stood at:—20 b.g., £9; 21 to 24 b.g., 
£10 10s.; 25 to 27 b.g., £12; best, sheets, £1 10s. per ton extra; 
double best, £2 10s. per ton extra; and best charcoal ditto, £10 5s. 
per ton extra. But these quotations, like those for marked bars, 
were largely nominal. 

none for export wero £6 7s. 6d. to £6 10s., and best marked 
hoops £8. Common nail hoops were under £6. Gas tube strip 
was £6 2s, 6d. 

The plate trade showed but little improvement. Proprietors 
had to report their mills only partially engaged. For boiler quali- 
ties E, T. Wright and Son quoted ‘‘ Monmoor” plates :—Best, to 
5 ewt. each, £9; double best, £10; treble best, to 4 cwt. each, £12; 
special for flanging, &e., to 3 cwt., £15 10s. charcoal, to 3 cwt., 
nel 10s. The ‘* Wright” qualities were 10s. per ton less than the 
above. 

W. Millington and Co, quoted:—Boiler plates, 4ft. wide and 
15ft. long, marked ‘‘ 8. H.,” £9; best ditto, £9 10s.; double worked, 
£10 10s.; treble best for flanging outwardly, £12 10s.; and treble 
best for flanging inwardly, marked ‘‘ L. M.,” £15 10s. The New 
British Iron Company’s plates were £9. 

On many hands to-day the prospects of the steol trade afforded 
food for interesting discussion, and will doubtless do so in Bir- 
mingham to-morrow. In this district, as well as in others, the 
steel age is advancing. Much satisfaction is occasioned by the 
knowledge that  ? the laying down of new plants upon the Basic, 
Basic-Bessemer, Siemens-Martin, and Clapp and Griffiths’ pro- 
cesses respectively, ironmasters here are preparing to enter with 
vigour into the new condition of things. 

ore business would have been done this afternoon if it had not 
been for the disturbing influence of the wages questions in alike 
the finished iron and coal trade. When these arbitrations—if they 
come to arbitrations—are over buyers will be readier to order. 

The Iron Trade Wages Board has been d fora 


nearly every 
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Busi in the finished iron trade has during the past week been 
practically held in abeyance pending the settlement of prices at the 
quarterly meeting. Nominally makers quoted rates have been 
without alteration, but merchants have been underselling in 
ae seg of prices having to give ber For delivery equal to 
Manchester the average price for g rdinary bars is about 
£5 15s. to £5 17s, Gd. per ton. 

In the metal market the most noticeable feature has been the 
extremely low price at which ingot copper is now being offered, and 
fairly large sales have been made during the past week in this 
district at from £59 10s. to £62 10s. per ton according to brand. 

Brass founders in this district are in some cases being kept 
briskly employed on foreign orders for steam and general engineers’ 
fittings, and there is also stilla a deal of work giving out by the 
large locomotive building firms for locomotive fittings. Generally, 
however, the home trade is very quiet, and orders only come for- 
ward in small quantities, with prices being continually cut down 
by the small makers to secure work to keep them going. 

Ironfounders still report trade as extremely quiet. For engi- 
neers’ castings there is a moderate demand, but in heavy builders’ 
work there is very little being given out, and this is competed for 
at excessively low prices. For columns the average quoted prices 
are about £5 5s. to £5 10s., but this class of work has been 
delivered into the Manchester district and fixed at as low as 
£4 17s. 6d. per ton. bin 9 castings are also extremely low ved poe 
the ordinary sizes, bored, turned, and lined, being delivered into 
this district at from £4 11s. to £4 12s. 6d. per ton. 

Messrs. W. and J. Galloway and Sons, of Manchester, are 
supplying two of their patent Galloway boilers 26ft. long by 
6ft. Gin. in diameter, and one of their compound engines with 14in. 
and 24in. cylinders and 2ft. Gin. stroke, to drive the machinery 
at the International Health Exhibition to be opened in London 
next month, and they are fixing the gearing for the same. 
Messrs. Galloway have also in hand a pair of blowing engines for 
— similar to those made a short time back for Bolckow, 

aughan, and Co., which were fully described and illustrated in 
THE ENGINEER. 

The reports sent in for the past month by the various branches 
connected with the engineering trade union societies show no very 
material change in the general condition of trade. Most branches 
of industry in the important engineering centres throughout the 
district seem to be fairly well employed, and the percentage of mem- 
bers in receipt of out-of-work support on the hooks of the Steam 
Engine Makers’ Society remains at not more than about 14 per 
cent. Locomotive builders and tool makers are generally well sup- 
plied with work, and the leading cotton machine making firms are 
tolerably busy. Small stationary engine builders are, however, 
but indifferently employed, and in the boiler making trade work is 
falling off rapidly, the number of men out of employment in this 
branch of industry being now very considerable. With regard to 
wages matters no further movement is reported beyond what were 
referred to in my “‘ notes” a month back, but with regard to the 
hours question, the secretary of the Steam Engine Makers’ Society 
reports that in one district where the men had been working in 
excess of the standard hours they had been successful in bringing 
them on to the fifty-four hours’ scale. 

Generally throughout the coal trade of this immediate district a 
fairly steals tone is reported, with, if anything, a rather better 
demand having set in since the commencement of the month, and 
the pits in the neighbourhood of Manchester are being kept going 
about four to five days a week, with little or nothing being put into 
stock except a small quantity of the common quality of round 
coal. Prices at the Manchester pits are steady at last month’s 
rates, and although there is some competition from outside districts, 
this has not as yet had any material effect upon the local collieries 
In the West Lancashire district business continues only quiet, with 

its asa rule not working more than three to four days a week. 

he better classes of round coal move off moderately well, but 
common round coals are very bad to sell. Engine classes of fuel con- 
tinue in good demand at full rates. At the pit mouth quoted rates 
average about 9s. to 9s. 6d. for best coals, 7s. to 7s. 6d. for seconds, 
5s. 6d. to 6s. for common, 4s. 6d. to 5s. for burgy, and 3s. 6d. to 
4s. for good ordinary qualities of slack; but for anything like 

uantities the minimum figures above given represent more nearly 
the average prices which are being taken. 

For shiy t there is moderate business being done, but only at 


in Wolverhampton next Tuesday, to consider the wages question. 
In all probability a resolution will be —— by the united masters 
and men to submit the question of a drop which the masters claim 
to arbitration. 

The large engine sheds just opened at Cathays, Cardiff, by the 
Taff Vale Railway Company, were manufactured and erected by 
Messrs. Morewood and Co. The sheds are in two spans, and have 
an aggregate length of 600ft. by 108ft. wide. The Welsh national 


very low prices, 7s. 3d. being about the average figure for steam 
pion: and 8s. 3d. for seconds house coals, delivered at the high 
level, Liverpool, or the Garston Docks. 

For coke there is only a dull demand, but prices are without 
alteration, best qualities averaging 10s. to 12s., and common cokes 
about 8s. per ton at the ovens. 

I had a conversation this week with one or two of the promoters 


Eisteddfod was held in the building in August last, but the sheds 
have only just been i to the purpose for which they were 
originally intended. e walls are of brickwork, there being two 
main outside walls and one centre wall of the same length, which 
forms the partition dividing the building into two sheds, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business throughout the iron trade of this district, 
though not in an absolutely depressed condition, continues without 
animation, and no one seems able to look forward with confidence 
to any legitimate source from which improvement can be expected. 
Generally, there is no actual scarcity of work. Pig iron makers 
and forge proprietors are able to keep going, but orders are only got 
with difficulty at low prices. In the large consuming branches of 
industry, engineers as a rule are also kept fairly employed— 
machinists, in fact, being unquestionably busier than they were a 
month or so back, and makers of locomotives and special machine 
tools are kept well supplied with work ; but there is an absence of 
any hopeful feeling with regard to the future. The result is that 
business is only entered into very cautiously; users of iron have to 
cut down prices to the lowest possible point to secure orders, and 
although the raw material is at present to be bought at very low 
figures, this does not seem to offer much inducement to buy beyond 
present requirements, 

At the Manchester iron market on Tuesday, considering that it 
was the commencement of the quarter, there was only a small 
business doing, and in some cases there was a little giving way in 
prices. Lancashire makers of pig iron were open to book orders at 
about 1s. per ton under the jell seine which were being quoted last 
week, and for delivery equal to Manchester the average price for 
local brands of forge and foundry is now about 43s. 6d. to 44s., 
less 24 per cent. At the lower prices afew orders have been 
booked ; but so far as buyers generally are concerned, the reduc- 
tion does not seem to have had any very material effect in bring- 
ing forward new business. For district brands the average prices 
remain at about 43s. 10d. to 44s. 4d. for Lincolnshire, aon 45s. to 
46s, for — forge and foundry, less 24 delivered into this 
district. Only a few sales, however, are reported, and at the 
&bove figures makers are open to book orders for long forward 
delivery, whilst for prompt sales more disposition is being shown 
to entertain orders. In outside brands, notwithstanding the recent 
blowing out of furnaces in the Cleveland district and the reduc- 
tion from various causes of the make elsewhere, supplies continue 
so fully —_ to requirements that no real hardening in prices has 
been possible, and Scotch iron has recently been sold in this market 
for delivery over the seg at slightly under the prices quoted by 
makers for prompt sales, 

In the hematite trade there has, if anything, been a slightly 
better feeling. Although buyers are not disposed to come up to 
the full prices asked by makers, there is more inclination to enter- 
tain business on the basis of the minimum rates of 5s. 6d. to 56s., 
less 24 for good foundry qualities delivered into the Manchester 


of the Manchester Ship Canal, and it is expected that another fort- 
night will see the close of the inquiry before the House of Lords’ 
Committee. Very sanguine expectations are entertained that the 
Bill will be passed, and certainly a very strong feeling would be 
raised in this district if the project were again to be thrown out. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue Easter holidays this year will not be the cause of much 
inconvenience, and in only a few instances will work be resumed 
early next week. In the colliery districts no great difficulty would 
be experienced in ‘‘ setting down” for a considerable time were it 
not for the expense of keeping the ventilation perfect and the 
‘*ways” safe during the pause in coal-getting. The miners will 
have very little money with which to make holiday. In few 
instances is half-time being worked, though in one or two high- 
class seams much in favour in the London market, four days a-week 
are being worked. Derbyshire is, perhaps, suffering more severely 
than Yorkshire, the coal from the southern part of the latter 
county by metropolitan consumers, though one or 
two of the Derbyshire pits produce equally good fuel for house 


purposes, 

Dronfield, which has been familiar with disaster for the last 
eighteen months, is now threatened with another—the stoppag' 
of collieries. The proprietors of the new Dronfield Silkstone 
Colliery, finding their pits unprofitable, required the men to 
concede a reduction of 10 per cent. in wages. This they 
declined to do, and on Monday Mr. Hague, the manager, 
gave orders to take the timber and rails out of the work- 
ings, as the directors, in of the loss sustained, 
had resolved to close the colliery. A singular, not to say 
serious, incident connected with the abandonment of this colliery 
is a fear of flooding lower down the valley. Mr. Hague believes 
that, in the event of the New Dronfield Colliery being closed, the great 
volume of water previously pumped there would flow into the pits in 
the Unstone Valley, with the robable result of their having to be 
closed also. In a few weeks the pumping engine will be stopped, 
and it will then be seen what ground there is for the alarming 
apprehensions entertained regarding the collieries in the Unstone 

alley. If there is the least probability of any sudden or stealthy 
rush of water into these collieries lower down the valley, no doubt 
the managers there will take due precautions for the safety, not 
only of the men in the pits, but of the property under their charge. 

Messrs. John Brown and Company, Atlas Steel and Iron- 
works, have made all the steel blades for the large Cunard s.s. 
Gallia; but the one which broke the other day at sea was not of 
their manufacture, but one of phosphor bronze. This kind of 
blade is made in ca, 8 Messrs. Brown and Co. state that, 
up to the present, they have not heard of one of their steel blades 
breaking, though they have made a very considerable number. 

The Board of Trade returns for March show that in the gross 
the downward tendency of business ap’ to have been checked 
at last. It is rather sorry comfort to have to congratulate our- 
selves that our trade is not still declining. The exports of the 
month show an increase of £3301, and the imports an increase of 


£1,362,807 as compared in the cerresponding month last year. If 
one could only reverse these figures! In hardware cutlery 
the contraction of the volume of business still continues. For the 
month of March the exports of the last three years were respec- 
tively £377,637, £338,803, and £282,099. France, the United 
States, Spain and Canaries, Foreign West Indies, Brazil, Argen- 
tine Republic, British North America, British Posses- 
sions in South Africa, British East Indies, and Australasia. 
There is a slight increase in the value expo to Russia 
and Germany, and Holland; all other markets show a decline. 
The falling off in South Africa is something extraordinary. For 
March in the three years 1882-3-4 the values have been £19,762, 
£10,492, and £6393! Taking the three months of the year, the 
only increasing market is Holland, and that to less than £5000. 
In the first quarter of 1882 we shipped to foreign and colonial 
ports hardware and cutlery to the value of £1,005,381; last year, 
£975,418; and this year, £796,635. Steel is still worse. In the 
first quarter of 1882 the steel exports amounted to £579,840; in the 
first quarter of 1883 there was a sudden drop to £353,130, and 
for the last quarter £281,974! In steel rails the values have fallen 
from £1,123,946 in 1882 to £664,175 in 1884! 

The exports of machinery, millwork, and steam engines are 
again in an unsatisfactory state. In March, 1882, the value was 
£280,779; in March, 1883, it rose to £365,497, and in March of this 
year it has fallen to £263,899. Taking the entire quarter, however. 
it shows an increase, the values for the first quarters of 1883 and 
1884 being £883,069 and £964,273 respectively. 

In connection with the British returns, it is significant to notice 
that the German ironmasters and manufacturers are extending 
their businesses outside their own empire, particularly in merchant 


iron, special quality iron, section iron, bridge iron, plates and 
sheets, and work. In steel alone Germany produ last year 
1,074,806 tons, or 177,447 tons over the preceding year. Steel wire 


increased no less than 100 per cent. during the year, and there was 
also an improvement in blooms, wheels, tires, sleepers, merchant 
steel, ingots and billets, &c. 

In the House of Commons, on Monday night, Mr. Wortley, the 
junior Member for Sheffield, asked the Surveyor-General of 
Ordnance whether there was any truth in the -— that the 
Government intend to supersede, by an extension of the Govern- 
ment factories at Woolwich or otherwise, the private firms now 
engaged in supplying the Government with heavy steel forgings for 
guns. It is an open secret that for some time such an extension 
has been advocated, and on Monday night Mr. Brand, the Sur- 
veyor-General of Ordnance, was able to assure Mr. Wortley that 
the Government had decided some weeks ago not to manufacture 
steel guns. This will be welcome news at Sheffield, where a large 
and important trade is done in this kind of work. 

The members of the Steel Institute will not meet at Sheffield this 
year, as has been repeatedly stated locally. How this has come 
about is not definitely known. A local paper suggests that our 
manufacturers are getting shy of showing their establishments, and 
gave the Institute to understand as much. It would be somethi 
new to find the Sheffield firms in this frame of mind. If they h 
been more careful in the past they might have guarded many ‘“‘a 
good thing” which was seen and noted by rivals who operated in 
it to Sheftield’s disadvantage. 

There is, I believe, no foundation for the statement that Sir John 
Brown, of Sheffield, intends to resign the chairmanship of Earle’s 
Shipbuilding Company, Limited, Hull. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tuer Glasgow pig iron market has again been dull this week. 
On Tuesday the quotations of warrants were down to within a 
half-penny of 42s. cash, and although there has since been some 
little improvement, the market still lacks animation. The dis- 
appointing nature firstof the Cleveland returns, and subsequently 
of the Board of Trade returns, have certainly not tended to im- 
prove the feeling in business circles. The current shipments of 
Scotch pig iron are fair as to amount, but they are fully 10,000 tons 
behind what they were at this time last year, and it may be 
doubted whether the requirements of April will nearly atone for 
the deficiency of the first quarter of the year. There are 93 fur- 
naces in blast, as compared with 110 at the same date twelve 
months ago. Stocks in the Glasgow warrant stores have been 
slightly decreasing; but they still aggregate 594,600 tons, as com- 
pared with 583,500 tons at the same time in 1883. : 

Business was done in the warrant market on Friday forenoon at 
42s. 14d. cash, and 42s, 3d. one month. On Monday the cash 
quotations receded to 42s. O}d., whilst on Tuesday there was a 
slight improvement to 42s. 3d. 

The market quotations of makers’ iron are as follows:—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 52s. 9d.; No. 3, 51s.; 
Coltness, 58s. and 51s.; Langloan, 54s. and 51s.; Summerlee, 52s. 
and 48s.; Calder, 53s. 6d. and 47s. 6d.; Carnbroe, 52s. and 48s.; 
Clyde, 48s. and 45s. 6d.; Monkland, 44s. 3d. and 41s. 3d.; 
Quarter, 44s. and 41s.; Govan, at Broomielaw, 44s. and 41s. 3d.; 
Shotts, at Leith, 53s. and 52s.; Carron, at Grangemouth, 48s. 6d. 
(specially selected, 54s.) and 47s. 6d.; Kinneil, at Bo'ness, 46s. 
and 45s. 6d.; Glengarnock, at Ardrossan, 52s. and 45s. 6d.; Eglin- 
ton, 46s. and 42s. 6d.; Dalmellington, 48s. 6d. and 44s, 6d. 

There is no change for the better in the condition of the Scotch 
malleable iron trade. Fresh orders are very difficult to obtain, and 
prices are low. The shipments of iron manufactures from Glasgow 
in the past week included £23,693 worth of machinery, £3400 
sewing machines, £6900 steel manufactures, and £1700 iron manu 
factures, exclusive of pig iron. The locomotiveand bridge-building 
departments of the iron trade are brisk, but most other branches 
are feeling the pinch of dull times. 

In the coal trade of Lanarkshire there is rather more animation 
than of late, but the shipping department has not yet attained the 
state of business anticipated, and which may possibly still be 
realised a few weeks hence. Among the cargoes shipped from 
Glasgow in the past week was 1310 tons for Lisbon, 1066 for 
Demerara, 1047 for Fiume, 1011 for Malaga, 900 for Gothenburg, 
484 for Stockholm, 800 for France, and smaller quantities elsewhere. 
At Grangemouth the week’s export of coals was 6472 tons. There 
have also been fair quantities sent away from the other ports on 
the east and west coasts. The total coal shipments at Burntis- 
land during March was 43,400 tons, being a decrease of 5044 tons 
as compared with the quantity shipped in the corresponding 
month of last year. 

A conference of miners’ delegates-was held a few days ago, when 

88 was reported with reference to the curtailment of output. 

t appeared that at all the collieries in the Glasgow district, with 
two exceptions, the men were working on the short darg. In the 
Hamilton district short time had also been adopted at many of the 
pits, the same being true with regard to Falkirk, while at Mother- 
well and in the Slamannan district the mer were working the old 
hours. The delegates were exhorted to promote the union of the 
miners everywhere. There is little chance of the agitation pro- 
ducing any good results for the men, more particularly as the more 
limited character in both the iron and coal trades has rendered the 
su ply of workmen more plentiful than it was some months ago. 

e Clyde shipping trade is very quiet at present. Taking the 
amount of tonnage merely, there is an increase in the arrivals of 
23,347 tons over the inward tonnage of the first quarter of last 
year, and 81,567 tons over that of 1880. There has been a slight 
falling-off in the exports from the Clyde in the three months; but 
these figures as to quantities do not clearly represent the true state 
of matters in the trade, which has been greatly injured by the 
extreme competition that has lately prevailed. 


THE cotton manufacturers of the entire South met at Augusta, 
Georgia, and have determined upon a policy of reduced produc- 
tion, intended to meet the depressed condition of trade. They 
have also formed a permanent organisation of their body. 


284 


THE ENGINEER. 


Aprin 11, 1884, 


— 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
come 


Applications for Letters Patent. 
et “communicated,” the 
name communicating party 
printed in italics. 


lst April, 1884. 


5749. Sreermc Gear, J. 8. North Shields. 
5750. Coverrnc Suips with ANTI-FouLING METAL 


chi 
5752. SHUTTLE Pres, W. Turner, Bradford. 
5753. J. Whittaker, 


Accrington. . 
5754. Looms for Weavine Wire Crorta, C. H. Johnson, 
Manchester. 


5755. Pump for Suppiyixc Sorrand Harp Waren, R. 
H. Perks, Birming’ 
5756. TROUSER SUSPENDER, J. A. Hawkins, London. 

5757. InsuLatine Suprorts for Etectrric Wires, B. 
Pitts, Bristol. 


5758. Gas Pressure Gauces, T. G. Marsh, Oldham. 

5759. Sprnninc and Dovusiine TEXTILE MATERIALS, R. 
Rile: Habergam, near Burnley. 
5760. the of Screw Proretiers, W. 
C. Martyn, Cornwall, and W. Kinley, Liverpool. 

5761. REVOLVING Lap, &c., J. Roots, London. 

5762. SanrraRy APPaRATus, Baird, Dublin. 

5763. VENTILATING, &c., Gas Srove, R. Cox, Bristol. 

3764. DOUBLE-BOLTED ToP-EXTENSION for Drop-pown 
Guns, &c.,J. W. Smallman, Nuneaton. 

5765. SEWING Macutngs, H. Gamwell, Liverpool. 

5766. Hot-arr Ovens, W. Varley, Carleton. 

5767. Recorprnc the Revo.vutions of WHEELS, J. W. 

rown, 

5768. Hypravutic Properties of Lime, &c., W. Mills, 

Bedford. 


5769. BREECH-LoaDING Cannon, R. H. Brandon.—(B. 
B. Hotchkiss, Paris. 
— for Recervinc Fares, &c., J. G. Grimsley, 


5771. il -Preces, L. P. Jacobs, London. 

5772. Furnacess, T. L. Ellis, Coatbri 

5773. Curtinc Carson, &c., T. J. Howell, London. 

5774. STeEaM G. Rodger, Barrow-in- 


5775. Savery Laas, J Cope, Sheffield. 
a Re Castors, J. E. Tate and W. H. Shaw, 


5777. CuEemicaL Motive Powers, P. M. Justice.—(W. 
L. Lowrey, Boston.) 

5778. Parent Cavurn or WasHinc Macurxes, J. 
Stenner, Tiverton. 

5779. Frrrinc Horsesnors, A. Martyn, London. 

5780. Atr-TicuT, &c., Coverinea, J. W. M. Miller, 


Sou 
5781. ELECTRO-MAGNETIC Macnr N. Lon- 
don, and 8. Vyle, 
5782. ScREw-Keys, B. Hargreaves, Burnley. 
57: Cocks and Vatves, J. N. Sperryn, 
on. 
‘Preventinc Roppery from Lerrer-BoxEs, W. 


5788. Crane Locomotives, W. Cross, Newcastle-on- 
= Fovisnine Corton Goops, J. H. Gartside, Man- 
5790. Cocooy Sik and Twistrxe, J. Lavenaz, 


5791. Loapinc H. J. Haddan.{F. L. 
Chamberlain, Ohio, U. 
5792. o— Currer, J. Wetter.—(F. Miiller and E. M. 


h, Leipzig. 
5793. Macazixe Riries, G. E. Vaughan.—(0. Schoa 
nauer, Austria.) 
5704. GeweraTinc Gas from A. J. 
Boult.—(G. Jones, Washington, U.S.) 
5795. Type Castixc Macuryes, O. Titchener, London. 
5796. Tox Vesseis for Packinc Biscuits, &e., 
797. Gas Enotwes, C. T. and H. J. 
lord, Lozells, 


- Piercy, 
5798. Cripsace Boarps, &c., W. S. and W. A. Dackus, 
5799. Couptincs for Rattway W. R. Lake. 


—(The Union Car Coupler C ny, Boston, U.S. 
5800. Rorary Wes Pristine CHINEs, G. T 
and W. Bond, Preston. 
5801. Frxinc LAwN TENNIS Pores in the Grovunp, F. 
London. 


5802. Inp1a-RUBBER, &c., Fasrics, W. R. Lake, 
—{N. 8. White, Canton, U. 
5803. w. Lake.—{L. Abbott, Cam- 


ELECTRO-TYPE &c., W. R. 
yee B. Cottrell, Stonington, U. 
5805. W W. R Lake France.) 
for STEAM ENGINE, G. Revet, 


5807. C. D. London. 
5808. Hose Covup.inc, E. Nunan, London. 
5809. EENvELopEs, W. Guise, Redditch. 
2nd April, 1884. 
5810. Arracninc Burroxs to Boots, &c., F. Griffin, 


5811. Dous_e W. Devo! 

5812. Expanpinc for Latues, H. 
Horner and W. Adcock, Lough! h. 

5813. and Roastinc Corrze &c., H. 


M. Thorne, Leeds. 
&c., G. T. Phillips, North- 


mpton. 
5815. Turnscrews, T. M. Frost, Sheffield. 
5816. for SurPoRTING the SHarts of TRa- 
VELLING Cranes, &c., M. pe, Sheffield. 
Stupto BackerounD, J. 8. Tulley, 
don. 
5818. Dryrnc and Armrinc Bepcioruss, &c., J. W. B. 
Hawkesworth, Stokeford. 
5819. Marxrne Tickets, H. T. om, North Brixton. 
5820. Rorany Water Meter, W. N. Horfield. 
5821. Comprnep Inxstanp and Pen-rest, H. de la 
Spée, jun., Wandsworth. 
5822. PLeatine and Kixtine, H. Trotman, London. 
5823. NeEpie-cases, &c., F. H. Peace, Sheffield. 
5824. Fasteners for CURTAIN Cornices, E. de Pass.— 
m+ Zunz, Germany.) 
. PRIMARY E. P. 


5826. STOPPERS for homes, H. 
PoRTABLE CLIPPING ‘Sonn, &c., J. M. C. Grove, 


5828. Connectinc Lrxxs, E. Badois, Paris, 
FICATION L Liquips, 8. ‘Pitt. Oldham, 
are. 
5830. Lusricatine Apparatus, E. L. H. Bauermeister, 
5831. Souxpixo Boarps of Pianorortes, E. W. Brins- 
ion. 


mead, Lo 
5832. Brusnes for Dyxamo-ELecTRIC Macutnes, C. G. 


5833, Ensitace, A. Chambers, London, and W. H. 
Champion, 
from Its Org, &c., E. Fischer, 
ndon. 
4 Gas Retorts, G. K. Harrison, Stourbridge. 

PrevENTING the Escape of’ VoLaTILE FLUIDs 
"he the Srurrinc-Boxes of Compression Pumps, 

Repvcrion of Gram, A. W. Reddie.—(La 
Société Anonyme pour les procédés Brevetés de Fariniere 
Saint Requier, Paris.) 

5838. TREATING VEGETABLE Fiprovus MATERIALS, A. 
Prinz and E. Quellmalz, Saxony. 

5839. Woop, &c., ARTICLES, G. W. Ley, South Norwood. 
5840. PortaBLe Frame Tent and APPARATUS 
Comsrnen, 8. R. Cad: and T. Wilkins, London. 
— Exrractine Fat from Bones, G. W. von Naw- 

ki.—(J. Welistein, Bavaria.) 

AMALGAMATING Macutines, H. Moon, Leicester. 

5843. ComBINED WASHSTAND and Lasper, W. R. 
Lake.—{J. Nelson, Ohio.) 

5844. Conpuction, &c., of a Currents, W. R. 
Lake.—{L. Boliman, Vienna. 

5845. Cuimney Ports, E. 8. Revailly, London. 

5846. ELEectric TELEPHONES A. F. St. George, 

5847. Sewine Macuines, J. Kayser, Bavaria. 

5848. Sprep Gavces, &c., W. R. Lake.—(B. R. E£. 
Cowell, Detroit.) 

5849. SECONDARY Bartreries, F. G. Howard and T. J. 
Jones, London. 

8rd April, 1884. 


Boots and Sxoks, J. Parr, Earlestown. 

5851. Seats of Cuarrs, &c., F. G. Rogers, Bristol. 

5852. RENDERING APPARENT the DISCHARGE of O1L 
from a Lupricator, J. Dewrance and G. H. Wall, 
London. 

5853. ArracHinc Harness to the Hookep Wires and 
Suarts in Jacquarp Macurnery, T. Sutcliffe.—(H. 
Rigby and Paterson, U.S.) 

5854. BrusHes, A. m, Georgia. 

5855. CisTeRN Pumps, W. Devoll, Erdington, and 
Messrs. Lee, Howl, Ward. and Howl, Tipton. 

5856. HARDENING and TEMPERING STEEL Wire, G. and 
E. Ashworth, Manchester. 

a CaRDING ENGINEs, G. and E. Ashworth, Man- 


5858. Haxp and Steam STEERING Gear, J. H. Smiles, 
Stockton-on-Tees. 

5859. Supptyine Arr to Furnaces, E. Padley, Tipton, 
and W. T. Holt, Willenhall. 

5860. Tent Pros, C. A. Jones, Hatherley Court. 

5861. Prrservinc PerisHaBLe SusstaNces, J. Barnett, 
London. 

5862. ReseRvorR and SELF-FEEDING PENHOLDER. W. T. 
and C. Smith, ingham. 

5863. and Carryine Ras, P. U. Askham, 
Sheffield. 

5864. Moutprne Composttion for CastinG STEEL, &c., 
W. Birchenough, Sheffield. 

5865. BrEakInG Down Coat, E. Mould, White Barn. 

5866. Securtne Buttons, &c., C. J. Brooksbank, Mat- 
lock Bank. 

5867. Force Meat and Puree Pressine, 8. Arnaud, 


sous. Suspension Compounp FRACTURE APPARA- 
tus, I. N. Davies, Ystrad Rhondda. 

5869. Drawinc Compasses, G. F. Thompson, Chester. 

5870. WATER-CLOSETS, J. Meihe.—(7. 
de Dienheim-Brochocki.) 

5871. Stream GeveRaTors, G. Rodger, Lancashire. 

5872. Packrne for Sturrinc Boxes of Steam ENGINES, 
G. Rodger, Barrow-in-Furness. 

5873. Damp-PRooF for Lininc WALLs, J. 
Barnes, Manchester. 

5874. Gas Liquor, F. C. Hills, Deptford. 

5875. Lamps for Bicycues, C. Phillips, 

5876. Jacks, B. T. Newnham, Bath, per, 
Cirencester, and C. Shepherd, Bath. 

5877. Governors, W. Murdoch, G 

5878. ArmaTures for Dyx.mo- w. 
Fairweather and W. Ross, G 

5879. Hurcues, &c., J. Johnston, Ba 

5880. WaTeR-cLoseT Basins, W., J. 
Pollockshields. 

5881. Tres for Pavinc, T. Robb, Glasgow. 

5882. Sream WIncHEs, A. Jackson, Yorkshire. 

ey REFRIGERATOR TUBES, S. Briggs, Burton-on-Trent. 

eee &c., ELECTRIC Currents, L. A. V. 


and Ww. Moyes, 


Carette, Paris.) 
ELECTRIC L. A. V. Pellegrin.—(G. Carette, 


5886. Lawn Texwis Bats, R. 8. Moss, London. 
5887. AntrwoniAL Compounps, J. Wetter. —(M. B. 


5888. A. Lowe, Chislehurst. 

5889. Sasnes, W. Meakin, London. 

5890. Borers, J. Miller and G. Tupp, Hammersmith. 

5891. New Cake, H. Harris and G. vis, London. 

5892. Doors, J. Thompson, London, and 2 Hatfield, 
Kew, Surrey. 

5893. TRAMWAY Pornts, F. A. Abeleven, 

and SHogs, W. H. Stevens.—(W. James, 

1.8.) 

5895. Mera Hinces, C. J. Harcourt, Birmingham, and 
D. ie, Worcestershire. 


5896. Mertats from Carsons, &., A. E. 
Scott, London. 
5897. for Currie ~ F. Wirth.—(H. 


raine Industrielle, Peon 
5899, CLeanrnc Knrves, J. A. McKean, London. 
5900. Opentne Cans, J. A. McKean, London. 
5901. Lusricatine Compounps, A. M. Clark.—(D. D. 
Wass, New York, U.8.) 
Aquatic VELOCIPEDE, A. M. Clark.—{(D. T. Simon, 


ris.) 
5908, Masuinc Apparatus, T. Starkey and G. Clapp, 
North Petherton. 
5904. Propucine Arr Buiast, W. Baxter, jun., and C. 
H. Peck, Wisbeach. 
5906. Suprortine the Seats VELOCIPEDES, 
Settle, London. 
4th April, 1884. 


Doors and Gates, F. Grazebrook, Netherton. 
5908. Mintnc Macutnes, J. T. King. —(Van H. Lechner, 
Columbus, U.S. 
5909. ELECTRICAL INCANDESCENT LAMP SAFETY Hover, 
A. Wright and G. F. Philpot, ‘hton. 
5910. Caces for or J. Gamble, Belfast. 
Cameras, W. Middlemiss, Brad- 


5912. Steam Borers, J. T. Colchester. 

5913. Pump, C. 

5914. Bearixos for and J. “Barkby, 
Sheffield. 


5916. Maxine Brean, W. Jones, Liverpoo 
5917. BranpInc MacHINEs, F. 
5918. Heap and Neck PROTECTORS, L. Cobe, Man- 


5919. Bens, &c., A. Forbes, Govan. 

5920. Water Gavces, 8. Morl , Stockton-on-Tees. 

5921. Nautica INsTRUMENT, °C. 

5922, Gatvanic BaTTertes, J. Ra Rapieff, Barn 

5923. Urinisinc Waste Heat, H. Redford, Not- 

5024. Frame for Vexocirepgs, E. R. Settle, 

5925. MANGLING, WRINGING, &e., MAcuINE, 
E. Moore, Liv 

5926. Convertinc Rotary Morton into 
RecTILINEAR Reciprocat Motion, E. A. Brydges.— 
(W. Biigler, Germany.) 

F. Hawley.—{J. R. Crauford, 

ew ror 

5928. LappeR J. E. Dough’ and P, 
London. 

. A. Fox, Manchester. 
5080. DEsTRUCTIVE LLATION of SuLPHATE of IRoN, 


5931. Domes, &c., R. M. Ormerod, Carlisle. 
5932. Distittation of CoaL, R. Irvine, near Edin- 


burgh. 

59383. of Suarez, Coat, &c., R, Irvine, 
near Edinburgh. 

5934, Stream, &c., Enoryes, C. Lee, 

5935. UTILISATION of TipaL Forces, W. 
London, and C. manes, Beck: 

5936. Usine, &c., E. Davies, 

Lowerine, &c., Gear, E, J. P. Brown and 

W. M. Paine, Dover. 
5088. Connector for J. Cadett and J. Acworth, 


5939. Russer Trres on WHEELS, E. Hutchi- 
son, London. 

5940. Draininc Roors, A. B. Merrick, Ex 

5941. Savery SappLe Bak, F. and G. Staf- 
fordshire. 

5942. ArtiriciAL Timper, O. Kosztovitz, Russia. 

5943, Steam Boruer, A. Pifre, Paris. 

5944. Twistino Macuinery, G. A. Craven, J. Crabtree, 


and W. Clayton, Y: 
. Bliss, Anerley. 
shire. 


. Whieldon, 


5945. Beverages, W. H. and 

5946. Hopp.es for Horses, Wright, York: 

5947. Siros, E. L. Pease, 

5948. Curomares, &c., W. J. Donald, 

5949. Currina the Epors of Grass Lawns, . E. Ran- 
some, and G. Ling, Ipswich. 

5950. T. A. Hearson, Black- 

ea 


h 

5951. Pipe Coupiines, W. W. Fyfe, Aberdeen, 

5952. ConsumiING SMOKE, W. Vogel, Chicago. 

5953. Gas, &c., BuRNeRs, G. W. von Nawrocki.—(J. 
Schiilke, Berlin.) 

Merat Magazines for Suips’ Distress Rockets, 

., J. Pain, London. 

5055. "Taps or Diss, W. R. Lake.—{J. Patten, U.S.) 

5956. Diecers for CuLtivatinc Lanp, M. R. Pryor, 
Hertfordshire, 

ag Porrerywarke, R. Kelsall, Staf- 
0 

5958. Printino, &c., Tickets, W. R. Lake.—(W. R. 
Bacon, London.) 

5959, TELEPHONE G. L, Anders, London 

5960. CLEANING Pipgs, &c., W. A. Hurst, London. 

5961. PRopeLLInG Saips, Meculloch Dundee. 

5962. Wixpow Gvarop, H. R. Hughes, 

ndon. 

5963. Frreproorine Ceres, J. C. Hudsun, London. 

5964. ExvecrricaL Contact Apparatus, E, Tyer, 
London. 

5965. Courtine for Rorary Suarts, R. Munro, London. 
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5966. SHepprnc Motion for Looms for Weavine, D. 
Bailey, Yorkshire. 

5967. Sortine Coins, &c., H. G. Forbes, Bitton, 
Gloucestershire. 

5968. Union for Hose, &c., Joints, A. God- 
man, Hertfordshire. 

VentiLators, A. W. Kershaw, Lan- 


tNG Loorep Fasrics, A. Lister, Low Moor, 
5071. for Drawers, &c., C. Collins, 


Birmin 

5072. PicMents, H Knight, Li 

5973. Sawine Woon, &c., R. Lansdale, 

5974. Burnie, ous, J. Lyle, Sco’ 

Cutorate of Porasn, J. Wilson, 

5976. WasHine Puates, &c., T. Read, Yorkshire. 

5977. the Latus of MeraLLic BepsTEAps 
H. and E. B. Hovey and G. H. Hovey, jun., Shemeld. 

5978. Avromatic Vents for BARRELS, &c., C. Wingfield, 
Sheffield. 

5979. CLEANING Jarman, Birmingham. 

5980. PNEUMATIC Pitts, Stanningley. 

LicHTING Apparatus, A. Hill, Man- 

ester. 

5982. Writinc Pens, F, Iles, Birmingham. 

5983. Winpow T. Bells, Birkenhead, 
and T. B. Stott, Rockf 

SUPERPHOSPHATES, de Pass.—(B. Dreyfus, 


5085. SAFETY-BaRs for Sappies, H. Rees-Philipps, 

Birmingham. 

5986. Inpicator for Execrric Be.is, C. W. Stewart 
and G. H. Harrison, London. 

5987, ELectric WaTcH ‘ALARM, C. W. Stewart and G. 
H. Harrison, London. 

5988. VERTICAL STEAM Borers, C. , Liverpool. 

5989. ALARM Betts, J. Bu 

5990. SELF-actING HEaD-LirT for Lanpavs, &e., J. 
Offord, London. 

5001. RatLway J. Enright, London. 

— eee Escorbia and J. C. Merley, 


5993. Drivixc Gear for Vevocirepes, J. Nichols, 
Great Malvern, and C. Santler, Malvern Link. 

5994. Door, &c., Mats, W. H. Bates, G. Bidlake, and 
H. Faulkner, Leicester. 

5095. Cuairs for SURGICAL Purposes, A. E. Kennard, 
St. mard's-on-Sea. 

5996. Paints or Compositions, G. J. Andrews and J. 
E. Sutton, London. 

5997. MACHINE Cc. F. 

5998. SusstiTuTE for Sponces, J. 3. 
and H. Wellcome, C. G. Biggs 

5999. Curtinc Srrips or Pieces, C. G. 
and T. Wilde, Newport. 

6000. for Looms, J. Ash’ 

6001. Foop, &c., for MepicinaL Purposes, G. Jaeger, 
Stuttgart. 

6002. Curtine Apparatus, P. 


io, Colchester. 
6003. Grasses, F. H. W 
6004. Composition for CovERING Borters, &., D. 


, Car’ 
6005. HorTIcULTURAL Frames, &c., C. E. Shea, Foots 


Cray. 

6006. Buinps, J. C. W. Rolfe, London. 

eT Mecuawism for Raisinc Liquips, J. 
Wetter. B. Estublier,,.France.) 

6008. S1Los, J. B. A. McKinnel, Dumfries. 

6009. ATTACHING LoosE PULLEYS, &c., to Axies, &c., 
T. Walker, Tewkesbury. 

6010. Puncuine, &c., Macures,W. F. Gilmer,Gosforth. 

6011. ArR-WARMING Apparatus, G. Connell, New- 
castle-upon-Tyne. 

6012. CALENDERING Macuines, O. Imray.—(L. Piette, 
Pilsen, Bohemia.) 

6013. CALL C. D, Abel.—_(La Société Générale 
des Téléphones, 

6014. VENTILATOR, W. Cowell, Blackburn. 

Macuines, E. Capitaine.-(@. 7. 

6016. Corn Mixts, E. Capitaine.—(7. M. Simon, Strass- 


burg. 
6017. Gas Enornes, E. Capitaine.—(M. Hecking, Dort- 
Ui 


6020. CuTTinG G. Badd 
6021. Spzep InpicaTors, J. M. Na er, 
6022. Oxipe and of StRontTiUM, of Barium, 
&c., E. F. Trachsel, London. 
6028. TERMINALS, &c., of ELECTRICAL APPARATUS, A. 
M. Clark.—(Z. de Combettes, Paris.) 
6024. LoapinG STEAMERs, J. V. Thomas, Cardiff. 
6025. Boots and SHoEs, F. Laycock, 
SHELLING Peas, H. A. Dufrené. {P. M. Faure, 


aris.) 
. Dryinc WasHep Gratn, J. Walworth, Bradford. 
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6028. CircutaR PLanine, &c, Macuuxe, w. 
Lewis, Tanygrisian Blaenau, Festiniog, 
6029. Sprine CuTery, A. Pille 
Enaines, W. om and A. Brearley, 
ey. 
6081. Luminous Apvertisina, A. Nield, Edgbaston. 
6032. Necks and Storrers of Bortties, R. Bateman, 


Sanam, &., Packine, H. Montgomerie, Eas 
6034, Tanks, J. Rea, Liverpool. 

6035. Somanian Morion, J. F. Moore, Liverpool, 
and SHELTER, T. Loveridge, Leo. 


ter 
6037. Lock-wine Roorino T1LEs, T. and H. 
Barrow-upon-Humber. Grimblety, 
6038. HanpLE Bars for VeLocipepss, T. Ballard, Lon. 
oon. Jolin, Redland, and C. Miles, Bristol, ’ 
ee SPADE, E. B. Boyle, Cornwall, 
Heatina Water by Gas, T. Fl cher, W Warrington, 
Doors SLammine, H, ¥. Dickinson, 
ewbury. 
6042. Rotters for Wrixoina, Macuines, 
Hoyle, near Halifax. 
&e., Macuivery, P. Thomas, Man. 
es 
60144. Vioiin Cases, V. A. Lorne, London, 
6045, VentiLator, Z. Levy, London, 
6046. Cock or Tap, R. Cole, Bristol. 
6047. Coppers for Wort, &c., Liquins, H 
Aplin, Bishopsto! 
* Warp Lace Scattergood, Notting 


6049. &c., Currents, H. J. Allison,— 
(W. Hochhausen, New York.) 

6050. MepicinaL Garo te, L. Siegenberg, London. 

6051. CoMPOUNDS CONTAINING 
Wilson, London, ones J. Storey, Lancaster, 

6052. Brace.ets, &c., E. Jones, 

6053. Compressine ExstLace, T. 

6054. SIGNALLING, W. Fox, Leeds, ,» and A. edhill, 


tley. 
SiGNALina, W. Fox, Leeds, and A. Gledhill 
ey. 
= poe F. J. Sheffield. 
7. Sicht-reED LuBRICATOR, Brierley, Rochdale, 
6058. BeveracEs, J. McEwen, 
6059. Gas Motor Enarne, H. P. Holt, Manchester, 
6060. Nur Bianxs, J. C. Mew! wburn.—(La Société Piérret- 
Bosquet et Fils, Pavis.) 
Winpow-sash Fastener, F. Mann, London. 
6062, Rorary Enorne, J. E. and C. G. Jordan and G, 
H. Rogers, Monmouth. 
6063. Lamps, F. Besnard, Puris. 
6064. MEASURING ELEcTRICITY, L. B. Miller, London. 
6165, Coup.ines, I. B. Harris, Edinburgh. 
6066, InpIA-RUBBER Hose, I. B. Harris, Edinburgh. 
6067. Sream Tricyc ie, A. Pifre, Paris. 
6068, Seconpary Bartrerisgs, E, Jones, Leeds. 
6069. Srockinu Suspenpers, H. H. Lake.—(F. Arw- 
strong, Bridgeport, U.S.} 
6070. Larues, 8. Wilding. —(H. Woklenberg, Germany 
6071, Srorrers for Borries, &c., H. Barrett, London. 
72. Stoprers for Borties, &c., H. Barrett, Londou, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for for Tae ENGINeer at the 
office of Her Majesty's Commissioners of Patents. 


3018. Means anv Apparatus ror SEcuRING Corks IN 
Borries By Wirz, F. G. Riley, London.—18th June, 
1883. 6d. 

The object is to mechanically wire corks in bottles, 
and to yg twist sever said wire in such 
a manner that the ends are left in position for the 
next bottle, and securing of its cork, and so on in 
succession, 

3'7380. Propvuction or CerTAIN SuBSTANCES FoR Usk 
Optarninc CoLourtnc Matters, &c., R. Holli- 
day, Hudderafield, and W. K. Hodgkinson, London, 
July, 1883. 4d. 

Consists, First, in the production of fluorol from 
fluorene or acenapthene by converting the fluorene 
into mono-sulphonate and then into a phenole by 
fusion ; Secondly, the production of fluory lamines by 
treating fluorenes or acenapthene by means of nitric 
acid or a mixture of nitric acid and sulphuric acid, or 
in other suitable manner, to produce nitro compounds 
therefrom, and the reduction of those nitro compounds 
into their corresponding amido for use in 
obtaining colouring matters for dyeing and ting. 
38°70. Manvuracture or Pavinc Biocks From Fur- 

wace Siac, &., C. J. Dobbs, Middlesbrough.—oth 
August, 1883. 

Relates partly to the method of annealing the blocks 

exclusively by means of their own ini heat b 
m, i ly after they have 


in kilns or chamb 
only heated by the heat radiated from the 2 oa 
3873. Process aND APPARATUS FOR SEPARATING AND 
TREATING METALS, AND EXTRACTING THEM FROM 
Ores, Marrs, &., H. R. Cassel, New York, U.S.— 
August, 1888. fr the 
more applica lor the 
Len ion of gold, and consists Lo 
id in solution, which will yield, 
t chlorine. The apparatus may 
be so constructed as to permit of the metal being dis- 
solved and held in solution, or so as to deposit the 
metal at the negative electrode. 

Screw-cuttine Toots, A. Selim, London.—10th 
Lemaire, Puris.—( Not proceeded with.) 2d. 

Relates partly to the arrangement of dies. 
8906. Repropuction or Warittnos, Drawines, &c., J. 
nson, London.—llth August, 1883. com- 

munication from I. Marquis de Camarasa, 


Relates to reproducing writings, drawings, &c., with 
mechanical needle pins s a oe and operated by an 
elastic cord above a suital 
3917. Gatvanic Batrerizs, H. J. jo London.— 

13th August, 1883.—(A A, Haid, 
New Jersey, U.8.}—{Not proceeded with.) 2d. 
ne _ tive electrode, contained in a porous jar, 
a carbon conductor, embedded in a mixture 
and a depolarising substance insoluble in the 
liquid of the battery. The jar ‘s sealed. 
$026. Portasie Foipina anp SHOOTING 
Punts, &c., A. Samels, Red Hill.—13th August, 1883. 
—(Not proceeded with.) 2d. 
of the punts,3> 


Relates to the general 

that they may be folded. 

8936. Boox-nrnpine, &c., B. de Pass, London.—l4th 
August, 1883.(4 communication from F. W. 
Schwarz, Offenbach on-the-Main.)—(Not proceeded 
with, 

or tapes of material withou' 
means of stitching the leaves sir 


303'7. Sizinc Wootten Warps, F. Millo, Manchester. 
—l4th A t, with.) 2d. 
Consists cipally in the use of a solution of 
potato flour or starch in boiling water. 
304'7. BrusHINc APPARATUS, CHIEFLY FOR CLEANING 
THE WaLts, &c., or H. 


lindrical brush is 


8049. Macninery ror CUTTING OR 
. Turner, London.—lith August, 


on suitable one or more 
circular saws eijustable in in their post n by set screws 
Seat Sas Trars FOR SANITARY AND OTHER PURPOSES, 

8. Trt August, 1883.—(Not pro- 


ting the foul air and 
fiuids in in the drains ente into the buildings. 


: Patent Sor Patent Specifications, 
have trouble and annoyance, 
doth Patent-ofice Officials, by 
giving {THe ENGINEER at which 
the Specyication they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specitication. 
SHEETING, G. M. Borns, London. 
5751. Drawers for W. H. Black- 
5785. Cumey-top, &c., J. Kell, Durham. 
| 
rush. 
1883.—{Not proceeded with.) 2d. 
Consists of a movable frame carried on wheels, on 

terre Birmingham. 
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ERY AND Use or Tin ¥RomM TIN-PLATE 
Waste TIN-PLATE 8, Laird, 
Corstorphine, Midlothian.—15th August, 1883.— (Not 
proceeded with.) 5 

is dissolved and separated from the iron by 
a a solution of caustic soda or potash and 
clectrolytic action. 


3954. Process OF AND APPARATUS FOR OBTAINING 


ct FROM Hops TO BE USED FOR BREWING, 
London,—15th August, 1883.—(A com- 
‘munication from Heller, Prague,)—( Not proceeded 
ith.) 2d. 
m7 the construction of a boiler, and also toa 
process of treating the hops. 
3955. PosTaL AND OTHER Weicuinc Macuines, 


A. Stillwell, London.—15th August, 1883.—(Not 


weeded with.) 2d. 

Rulates to the general arrangement of the parts. 

Cueckrnc, Countina, orn INDICATING APPA- 
e007. R. W. Vining, Liverpool. August 
1883,—(Not proceeded with.) 2d. 

Relates to a construction of turnstile in which the 
arms are made adjustable. 

9959. PAINT OR PRESERVATIVE CoMPOUND FOR Woop 
or Iron, R. Johnson, Boyton, Woodbridge.—l5th 
August, 1883.—(Not proceeded with.) 2d. 

Consists of a compound, the essential ingredients of 
which are Stockholm or wood tar, benzoline or like 
spirit (by which the tar is thinned to a_ suitable 
degree), and ochre or other ignent by which body is 
given to the compound, as well as an agreeable colour 
imparted to it. 

3963. AprLiaNces Yor WorKING TeLernones, F. 
Morris, London,—15th August, 1883,—{ Not proceeded 
with.) 2d. 

To Ee the intensity of the sound, two tele- 
phones, enclosed in a case containing air under 
pressure, are placed in the circuit of the transmitter 
and receiver. 

3964. Kircnen Stove Pirates, P. Jensen, London — 
15th August, 1883.—(A communication from F. Kohl, 
Vienna.)—( Not proceeded with.) 2d. 

The stove plates are formed of four — pieces 
connected with each other by means of groove and 
tongue joints. 

10. Construction oF LEAD PLATES FOR THE 
Srorace or ELecrro-cnemicaL Force Accu- 
mutators, A. C. Henderson, London.—l6th August, 
1883.—(A communication from G. Philippart, Paris.) 
—(Not proceeded with.) 2d. 

The electrodes are made from a number of refined 
soft lead sheets mechanically combined into blocks, 
and then sawn down to the size required. 

8977. Manuracture or Woven Bevtino, F. Redda- 
way, August, 1883.—( Not proceeded 
with, 

The uses camel hair and cotton yarn, 
and weaves the belt complete, the lifting of the w 
being so arranged as to bring the camel hair to the 
outer surfaces, so as to obtain durable wearing surfaces 
on the belting. 

8979. CicareTres anp Cicars, J. A. Anderssohn, 
Breslau.—16th August, 1883.—(Not proceeded with.) 


2d. 
Relates to a wrapper of thin tin foil. 
8980. Packrxos ror Pistons, 7. H. Taylor, Southamp- 
ton.—l6th August, 1883.—{ Not proceeded with.) 2d, 
Relates to the construction of split ring packings. 
3081. Arpraratus To BE WorN By INva.ips, &c., J. 
Sainty, East Dereham.—l6th August, 1883.—(Not 
proceeded with.) 2d. 
Relates to the construction of a portable urinal. 
3084. Runninc Gear For 4. J. Boult, 
London.—18th August, 1883.—(A communication 
from G. Kelly, Chvcago.)}—{ Not proceeded with.) 2d. 
Relates to a means for preventing the springing or 
breakage of vehicle axles. 
3985. Furnaces orn APPARATUS FoR Burnina, 
Catctninc, on Roastina Ores, Spent 
Oxive or Iron, &c., J, 8. McDougall, Manchester. 


vapours, or to expose or vapours to the action of 
the materials 80 Heated: the said furnace or apparatus 


ages from 
r gs being situated alter- 
nately at the centre and the side. 
3902. Gas on Lamp Suapes, &c., H. E. A. Wallis, 
London.—lith August, 1883. 

Consists in using p owe 5 of millboard or cardboard 
composed wholly or in part of asbestos, rolled and 
enamelled, or glazed as an incorabustible material for 


driven forward but not readily withdrawn. Two 
wedges thus constructed may be driven one over the 
other and act as a folding wedge. 


4080. Manuracture of WATERPROOF AND VERMIN- 
proor TexTILE Fasrics, &c., H. H. Lake, London. 
—20th August, 1883.—(A communreation from D. M. 
Lamb, New York.)—(Not proceeded with.) 2d 

Consists partly in combining with textile fabrics or 
other materials, either before, during the time of, or 

bsequent to the facture of textile fabrics, a 
compound which will render the fabric water-proof, 
vermin-repellent, and non-oxidisable. 

4034. ARTICLES AND ARRANGEMENTS FoR HOLDING AND 
PREVENTING Pots, CHINA, AND GLASSWARE, AND 
OTHER ARTICLES FROM SLIPPING WHEN THE SUR- 
FACE CARRYING THEM IS SUBJECTED TO Motion, H. 
Walley, Manchester.—21st August, 1883.—(Not pro- 
ceeded with.) 2d, 

Consists in the use of mats of india-rubber or other 
suitable material. 

4088. or Vottarc Batteries, R. H. Courtenay, 
London.—2\st August, 1883.—(Not proceeded with.) 


Relates to so constructing the elements as to obtain 
large surfaces ; to a supply tube to feed the cell while 
in use, and to the excitants. 

4040. Processes ror Liquip or Semi- 
Liquip Fatty Acips, &c., &. A. Brydges, Berlin.— 
2Qlst August, 1883.—(A communication A. 
Mariz, Paris.)—(Not proceeded with.) 4d. 

Consists partly in the transformation of oleine into 
a solid fatty acid with high melting point, sv that the 
same can be employed to like purposes as stearic acid 
of first quality. 

4048. Consrruction or TRaAMWAyYs wiTH ROLLING 
Stock ror THE SAME, J. Hayes, London, — 2\st 
August, 1883.—(A communication from 7. Sanders, 
Amsterdam.)—{ Not proceeded with.) 2d. 

Consists in the employment of a single line of rails in 
the construction of tramways, the rail adopted being 
a double-grooved or channelled section, in order to 
admit the two flanges with which the wheels are 
furnished, so as to prevent the car from leaving the 
rail on either side. 


4049. Sarery AppLiances ror Exevators, 4. W. L. 
Keddie, London.—2lst August, 1883.—(A communi- 
cation from R. A. Cheesbrough, New York.) 6d. 

Consists in the combination with an elevator shaft, 
and a car or platform working therein, of a cylinder 
and plunger, one fixed at the bottom of the shaft and 
the other attached. to the car or platform, in such 
manner that the rise and fall of the car or platform 
will cause a ip ting mi t between said 
cylinder and plunger without the plunger leaving the 
cylinder, ped a vent aperture or passage through 
which air or other elastic tluid may enter and leave the 
cylinder, the whole being independent of the me- 
chanism for raising and lowering the car or platform, 
and forming a safety appliance which always extends 
from the bottom of the car or platform for retarding 
the fall of the car. : 


4051. MaxuractureE or Tesser*® For Use 1n Mosaic 
Work, APPLICABLE ALSO TO SLaABs, &c., J. P. Kick- 
man and A, B. Wood, London.—2lst August, 1883. 
—(Not proceeded with.) 2d. 

The tessere, blocks, slabs, tiles or other pieces are 
made with fangs, studs, projections, or protuberances. 


4052. Apparatus FoR MaRINE SiGNALs, H. J. 
Allison, London.— 21st August, 1883.—(A communi- 
oa ~ 1 RJ. Baker and J. P. Roberts, Providence, 

1.8.) 6d. 

Consists partly in a marine night-signalling appa- 
ratus, of the combination with a white hght or 
lantern, of three movable, concentric, cylindrical 
shades or screens, one opaque, and two of coloured 
glass, fitted below the support for the light, and 
adayted to be moved upward, each independently of 
the other, to cover and uncover the light. 


4058. Recu.atine, MAINTAINING, OR Stoprinc FErR- 
MENTATION IN Wort, Beer, Wine, &c., W. P. 
Thompson, London.—2lst August, 1883.—(A coin- 
munication from H. G. Pommer and br. PF. Ebelt, 
Germany.) 4d. 

This consists in the use of peroxide of hydrogen or 
of xide or hydrated peroxides of barium, strontium, 
cali, magnesium, potassium, sodium and ammo- 
nium to regulate or stop fermentation. 

4057. Compounp METAL or ALLoy DesiGNep 
For Deoxipisinc AND CoaTinc P artes, H. 
H. Lake, London.—2\st August, 1883.—(A communi- 
cation from J. B. Jones, Brooklyn, U.S.)—( Not pro- 
ceeded with.) 2d. 

This compound metal or alloy is composed of metallic 
sodium, lead, tin, and zinc to be used as a metal bath 
into which iron plates are immersed and deoxidised, 
and thereby coated so as to prevent future oxidation. 
4059. Gatvanic Batteries, G. C. V. Holmes and 8S. 

H, Emmens, London.—2\st August, 1883. 6d. 

Relates to the construction and to methods of 


the manufacture of shades. It also ists of the 

mode of supporting the shades. 

3993. Macrinery, H. Savill, London.— 
17th August, 1883.—(A communication from H. 
Honour, New Zealand,—{Not proceeded with.) 4d 

Consists in the combination with the thrashing box 
of any ordinary thrashing machine of a twine binder. 
3994. Equipment ror Foot So_prers AND OTHERS, 

c., A. E. Wardroper, Chichester.—lith August, 
1883.—{ Not proceeded with.) 2d. 

Consists in utilising the present uniform great coat 
worn by the soldier to carry the kit by means of 
pockets. 

3995. Means ror LESSENING THE EFFEcTs oF SHOCKS 
oR CONCUSSIONS, APPLICABLE TO Lirts, RAILWAY 
Burrers, &c., H.-B. Newton, London.—1ith August, 
1883.—(A communication from F. Pelzer, Dortmund.) 
—(Not proceeded with.) 2d. 

Relates to an arrangement of apparatus in which 
hydraulic cylinders are employed. 

4004. Fastener Buttons ror ARTICLES OF CLOTHING, 
&e., E. G. Colton, London.—17th Auguat, 1883.—(A 
communication from BE. Wuerfel, Brooklyn.)—(Not 
proceeded with.) 2d. 

Relates to the construction of a spring button 
fastener. 

4012. Crapies, RockinG-HORSES, &e., 0. J. Haddock, 
August, 1883.—(Not proceeded 
with. 

Consists in the employment of a coiled s or 
equivalent means for motion. 
4015. Screwine Apparatus, W. Heap, Ashton-under- 

Lyne.—18th August, 1883.—(Not proceeded with.) 2d. 

Consists in the means for setting-up and withdraw- 
ing the dies. 

len, Hudder. -—18th August, 1883.—( Not 
ceeded with.) 2d. 

¢ inventor employs between the two fans a sheet 
forming a partition, so as to enable the fans to act at 
pate advantage upon the fibre in forwarding the 
iter to the delivery rollers, and he dispenses with 
bed eines endless sheets and employs a horizontal 


4023. Gas Encives, F. Quack, Cologne.—20th August 
1883.—(Not proceeded with.) 

‘ The inventor provides a cylinder entirely covered 

internally with bad conducting material, in which 

cylinder the explosions take place. 

4024. FoR SECURING SCARF Pins IN 
Scarves, A, E. King, London.—20th August, 1883, 
(Not proceeded with.) 2d. 

Relates to the construction of a spring clip fastener. 


4031. Manuracrure of SERRATED Wepors, W. and J. 
Pollard, Burnley.—20th August, 1883.--(Not pro- 
ceeded with.) 2d. 

@ wedge is cast in metal, with one or both sides 

Serrated in such a manner that thesame may be easily 


harging and discharging the battery cells so as to 

admit of the fumes being utilised. 

4060. Traction Enorne Brakes, W. Wilkinson, 
eatin August, 1883.—(Not proceeded with.) 


The object is to brake the wheels of traction engines 
upon any cessation of steam pressure, as when a bvuiler 
tube bursts, and it consists in causing the steam pres- 
suce to keep the brake blocks from the wheels against 
the action of springs, which when the pressure is 
reduced cause such biocks to be applied to the wheels. 
4064. Construction or Sprixe PunNcHEs, G. Sykes, 

Ashton-under-Lyne.—22nd August, 1883.—( Not pro- 
ceeded with.) 2d. 

This relates to punches for making holes in leather 
and other materials, and it consists in fitting a pin to 
one jaw and causing it to enter the interior of the 
hollow cutting punch attached to the other jaw. 
4068. Apparatus FoR CoNVEYING FLOUR OR OTHER 

PULVERULENT OR GRANULAR MaTeERIALs, W. E. 
Dell, London,—22nd August, 1883. 

This relates to improvements on patent No. 3617, 
A.D. 1882, in which a series of slides or drawers were 
employed for directing flour into one or two worms or 
conveyors placed side by side, and it consists in sub- 
stituting for such slides or drawers a series of tumbling 
waa of triangular rhape turning on pivots either at 

e top or apex or in the middle of the bottom, and by 
canting which in opposite directions the flour is 
directed to one or the other conveyor. 

4070. Lawn Tennis AND Ratcuer Bats, W. B. 
Chalmers, London.—22nd August, 1883.—{ Not pro- 
ceeded with.) 2d. 

This consists in the use of a weight which can be 
adjusted to suit the player. 

4073. ManvuracrurRE oF Boxes MAINLY OF 
Bishop, Birmingham.—22nd August, 

883. 

The edges of the boxes are connected by means of 
strips of metal cut and stamped to the required size. 
4074. Motors APPLICARLE ALSO AS Pumps, &c., A. J. 

Boult, London,—22nd August, 1883.—(A communica- 
tion from P. EB. G. Jacomy, France.)-(Not pro- 
ceeded with.) 2d, 

The machine consists of two parts, each forming a 
distinct engine, which parts are symmetrically placed 
and act on the crank shaft, the crank pins of which 
are diametrically opposite to one another. The opera- 
tion of these engines resembles that of the so-called 
‘Root ” engines, from which, however, they differ in- 
somuch that the steam is es in a different 
manner, and that a double crank shaft is used instead 
of a solid excentric, 


4077. Paper-mMakinc Apparatus, 4. M. Clark, 
London.—22nd August, 1883.—(A communication 
Jrom M. Sembritzki, Switzerland.) 8d. 

This consists in apparatus for mechanically carrying 
on the process of hand-made paper, and comprises, 

First, a special paper-maker’s mould, having a pecu- 


liar seriés of motions; Secondly, the application of 
pneumatic exhaustion to the under si of the 
mould, to facilitat e draining of the pulp and 
couching of the sheet; Thirdly, a distribution of the 
pulp, whereby a given quantity may be spread over 
the mould; and Fourthly, the arrangement of the 
whole apparatus for mechanically making hand-made 
paper, 

4081. Manuracture or Fe.tep Carpets, W. Mitchell, 
Waterfoot, Lancs.—23rd August, 1883.—{Not pro- 
ceeded with.) 2d. 

A pile or plush is raised on one side of a stout woven 
fabric of jute, hemp, or flax, means of teazles or 
one upon it a is laid, 
e two passed through the ordinary fe! opera- 
tion. A design for a carpet is printed on the felted 
surface. 

4082. Va.ves orn Stoppers FoR THE or Buno- 
HOLES or Casks, &c., H. Forman, Lerby.—2srd 
August, 1883.—(Not proceeded with.) 2d. 

A plate has a rim ed to come over the bung- 
hole, and to one end arms are attached, and to them a 
flat valve is pivotted and pressed against the rim by a 
spring. The valve can be pushed aside to insert the 
tap, which the spring then tends to keep in place. 


4083. Manvuracrurine Extracts or ORCHAL, B. J. 
B. Mills, London.—28rd August, 1883.—(A commu- 
nication from J. B. Peter, France.) 4d. 

This consists in substituting for the liquid ammonia 
hitherto employed in the manufacture of extracts of 
orchal, a continuous current of air charged with 
gaseous ammonia traversing the solution im closed 
vessels, thereby preventing all waste of gas and per- 
mitting the employment of heat. 


4085. Macuinery ror Currinc WHEEL Rack TEETH, 
OR PERFORMING SIMILAR WORK UPON THE SURFACES 
or Tupes, &c., J. H. Stone, Birmingham.—23rd 
August, 1083.—(Not proceeded with.) 2d. 

The object is to cut the teeth or grooves of a double- 
sized rack simultaneously and with great rapidity. A 
sliding piece or a bed-plate carries the tube, upon 
which is a frame carrying two revolving cutters carried 
by adjustable spindle and driven by suitable gearing, 
a vertical reciprocating motion being imparted to 
the cutters. An intermittent motion is imparted to 
the sliding piece carrying the tube. 

4086. J. W. Kenyon, Manchester.— 
28rd August, 1883. 6d. 

The alloy is contained in a conical piece, which is 
screwed into position in the outer shell of the plug, a 
narrow shoulder fitting a seating on the inside of the 
said shell, so as to make a tight joint. ‘The alloy is 
contained in a space between a hollow conical piece 
and an inner cone, the base of the latter touching or 
almost touching the interior of the hollow cone. 


4087. Stipe Vatves ror Steam Enornes, J. Thom, 
Barrow-in-Furness.—23rd August, 1883. 6d. 

Consists essentially in constructing a slide valve 
with all the exhaust ports (which may be of any 
desired number so as to redute the travel) separated 
from the steam inlets by the back of the valve—that is 
to say, so that the steam enters only from the outside 
of the valve, whilst the inside of the valve is entirely 
devoted to the exhaust. 


4088. Steam GENERATORS AND THEIR FURNACES, H. 
C. Bull, Liverpool.—23rd August, 1883. 1s. 4d. 
This relates to improvements in boilers for gene- 
rating steam and in furnaces therefor, which furnaces 
are so constructed and fitted with apparatus as to form 
combined gas producers and busti hamb 


A.D, 1882, and consists in securing the key which keeps 
a plate having studs which enter holes in the web of 
the rail in ition by substituting screws or conical 
headed bolts for the studs. The spike holes and. 
spikes for securing the chair to the sleeper are of 
polygonal form, so that the spikes cannot turn. 
4101. Turasuinc Macnines, J. Thomas, jun., near: 
Nantarich.— 24th August, 1883.—(Not proceeded with.) 


This consists, First, in feeding the machine by an - 
opening at the top above the main drum and fitted 
with an adjustable inclined flap, a movable slide being 
also placed above the opening; Secondly, in employing 
in connection with the main driving drum a curved 
bed in two parts titted with transverse bars which can 
be reversed. An endless band is placed under the 
shakers to convey the corn over the riddle box. 


4108. ‘‘Carcues” ror Skips aND GIGS AS USED FOR 
ugust, 3. Not with.) 2d. 

The object is to check the descent of skips and gigs 
in case they should descend too rapidly, and it con- 
sists essentially in the use of an india-rubber spring or 
pad which acts upon a bar, so as to bring a catch 
against the rails on which the carriage runs. 

4104. AppLiances ror Hanotne Evecrrica, Lamps, 
1. 1. Smith, London.—%Ath August, 1883. 6d. 

An incandesvent lamp is suspended by a flexible 
cord containing the leads suitably insulated and 
balanced by a weight. Tue weight is provided with a 
guide piece and stop. " 
4107. SunsrirvuTe ror SPONGES, APPLICABLE ESPECI- 


ALLY FoR USE BY PHYSICIANS AND SURGEONS AND .- 


GENERALLY IN CasEs OF ILLNESS AND AS SURGICAL 


TissuEs, 8. Gamgee, Birmingham.—24th August, 
883. 


1883. 2d. 
An absorbent elastic ball is formed of alternate 
concentric layers of cotton wool and elastic fibres 


enclosed in a bag of woven gauze or similar openwork, 


fabric. 


4112. Carrs, Comey &., T. Briggs, Darwen.— 


to brakes to two- 
r ci 
horse vehicles, the object being to w the weight 
off the horse when gving down hill, and at the same 
time to apply the brake to the naves of the wheels. 
The brake 1s brought into action by a hand wheel and 
screw rod, which at the same causes the body of 
the cart to move back on the frame and so relieve the 
horse from the weight. | 
4113. Mernop or ForMING A GROUND IN THE MESHES 
or NET AND UPEN FaBRIC3, AND THE COAT- 
Inc or GrovNp on Sipres BY METAL oR 
OTHER PowWDER TO PRODUCE AN ORNAMENTAL 
Errect IN SOLID PATTERN AND FLAT WITH THE 
SURFACES OF THE Fasric, £. J. Cox, Nottingham.— 
25th August, 1883. 4d. 

The meshes are filled with a viscid body or solution, 
such as india-rubber in solution, which is then orna- 
mented with meta! or other material in powder. 
4115. Sewrnc Macuines, A. J. Hurtu, Paris.—25th 

August, 1883, 6d, 

This relates to machines in which a rotating hook 
draws the loop of the needle thread over a fixed 
bobbin, and it consists in means for accelerating the 
speed of the hook during one part of its rotation, and 
diminishing the speed at another part. The dri 
shaft and hook shaft are placed either in the same 
axial line or parallel to one another, and a third shaft 
is placed parallel to the other two, the three shafts 
be ted by and connecting links, 


and are worked on what is known as the “ gas firing” 
principle. <A boiler and furnace of the vertical type 
consists of three vessels arranged side by side, all 
cylindrical and the side ones joining on to the central 
one for affording ication for circulation, The 
side vessels are tube filled, having top and bottom tube 
plates. An intermediate diaphragm is arranged near 
the top of each vessel, so as to isolate the upper part 
and form superheaters. The vessels have dome tops, 
which form uptakes to the chimney. The side vessels 
are mounted over busti hambers, and an 
arrangement of gas-producing furnaces with hopper 
charging doors, removable fire-bars, and closed ash- 
pits. 

4089. Horsrsnoes, &c., FE. EB. Hewitt, Sheffield. —23rd 
August, 1883.—(A communication from C. F. A. 
Zincke, Hamburg.)—(Not proceeded with.) 2d. 

Consists essentially in constructing the stem or 
shank of the calk and toe-piece with a longitudinal 


ing y cranks 
4121. Brusnes, J. Thompson, London.—25th August, - 


1883. 6d. 
This relates principally to tooth brushes, the object 
being to prevent rg Ag bristles from t 
ds, and it ists in substituting for the outer 
bristles tongues of vulcanised india-ru' +, Which are 
— in holes and grooves formed in the back of the - 
ru 
4122. Macuivery ror DyErnc or STAINING WOOLLEN, 
Cotron, SILK, AND OTHER Fisrous MATERIALS, 
KITHER IN THE FoRM OF YARNS OR WOVEN OR 
Fe.tep Fasrics, L. Glover, near Wakejleld.—25th 
August, 1883. 6d. 
A tank is fixed in a frame and filled with the dye, 
and above it are two rollers, and near the bottom two 
other rollers. The material to be dyed is caused to 
pass from one top roller under both bottom rollers and 
up to the other top roller, the two top rollers being 


rib or project: or longitudinal ribs or projections, 
and the holes in the shoe with a corresponding longi- 
tudinal groove or recess or grooves or recesses. The 
longitudinal projections or ribs on the stems or shanks 
of the calks and toe-pieces fit into the recesses or 
grooves in the holes of the shoes, by which a firmer 
hold of the calks and toe-pieces in the shoe is secured, 
and the said calks and toe-pieces cannot turn round. 


4090. VeLocipepes, H. H. Lake, London. — 28rd 
August, 1883.—(4 communication from J. J. A. 
Larroque, Paris.) 8d. 

Relates partly to the mode of converting the alter- 
nate movement of the pedals into a continuous rotary 
motion which is imparted to an axle by means of a 
connecting rod of peculiar construction. Kelates also 
to vther impruvements in the general construction of 
the velocipede. 

4091. Horsrsnors, J. J. 0. Wilms and J. H. G. 
Schaper, Hamburg.—23rd August, 1883. 4d. 

This consists in securing detachable calks tu horse- 
shoes by forming spherical or polygonal heads on the 
calks, and causing them to enter curresponding recesses 
in the shoes, 

4092. Sarety Bicycie, &c., J. Orme, London.—23rd 
August, 1883. 1s. 2d. 

Consists in the employment of friction clutches 
which can be immediately disengaged, and simultaue- 
ously with the movement thereof, to actuate the brake 
on the wheel from which the friction clutch has been 
disengaged, and thus effecting the steerage of the 
machine. The brake is free to be actuated inde- 
pendently of the friction clutches. 

4093. Surrace ConpENsERS, S. G. Browne, London.— 
24th Auguat, 1883. bd. 

Relates principally to the use of condenser tubes 
made with one or more spirals ranning the whole or a 
part of the entire length of the tube. 

4094. Watts ror Fences, BuiLpines, &c., W. Thomp- 
son, Weryord.—24th August, 1883. 6d. 

This consists in making walls of concrete with 
vertical corrugations. 

4095. Ratsinc SunKEN VessELs, &c., R. W. Doherty, 
ee 1883.—{ Not proceeded with.) 


Relates to raising vessels by means of inflatable 


4096. VarnisH Impervious To Liguips AND REsIstT- 
inc Acips, BE. 7. Hughes, London.—24th August, 
1883.—(A communication from J. Wojacrek, Vienna.) 
—(Not proceeded with.) 2d. 

The varnish is composed of a solution of shellac, to 
pee some Venetian turpentine and some soot are 

ied. 

4097. Recisters ok Counters, 7. W. 
August, 1883.—( Not proceeted 
with, 

Consists mainly of three counters, on the general 
principle of those known as ‘‘ Harding’s counters.” 
4098. Rores or Banps ror Drivine, W. White, 

Bingley.—24th August, 1883. 4d. 

The object is to build up a belt so that it will freely 
leave the grooves in grooved pulleys, and it consists in 
building the belt of triangular form with layers of 
leather which are cemented, sewn, or rivetted together. 
4099. Rartway Carrs and Joint Fastenrnas, &c., 

J. Revell, Dukvnjield.—24th August, 1883.—(Not 
proceeded with.) 2d. 

This relates to improvements on patent No. 8507, 


ted so as to cause the material 

and forwards through thedye in the tank, their motion 

being reversed automatically. Friction brakes 

arranged sv as to automatically retard the motion of 
the top rollers when required. 

4123. Macuivery ror Ciay, Lor, 
&e., C. Sheppard, u Glamorgan. — 25th 
August, 1883.—(Complete.) 4d. 

Three rolls are arranged and actuated so that the 
material passes first between two of them and is 
reduced to a certain extent, and then between one of 
the first two rollers and a third roller, whereby it is 
still further reduced. Two of the rolls are driven by 
a pulley and suitable gear, and the third roll by con- 
tact with one of the other two rolls, this third roll 
being supported by a pair of arms pivotted to the 
frame. 4 


4125. MANUFACTURING MATERIAL FOR MAKING TRUNKS, 
PORTMANTEAUS, 0. Jacobi, Dresden. — 27th 
August, 1883.—( Not proceeded with.) 2d. 

Strong sail cluth is immersed in a solution of glue 
and india-rubber, and used as a substitute for leather. 
4126. Device ror THE BeatiNe or Mrxinc or Ecos, 

ac., H. J. Newport, —27th august, 
1883. 

Consists in the combination in a beater of a chamber 

having a coned or domed bottom, with a ‘orated 


plunger piston barely clearing its walls, nd domed or ... 


coned to correspond. 
41277. Construction oF LaTus For UsE IN THE 


FORMATION OF CEILINGS AND Partitions, &.,G@. M.- 


Edwards, —27th August, 1883. sd. 

Thin strips of sheet iron-or other metal are used, 
alony each edge of which pieces are cut out at intervals, 
so as to present serrated edges. A ve is then in- 
dented along the centre of the entire length, and the 
edges of the groove are brought so close er as to 
cause the grvove to assume a form of which the open 
end is sufficiently narrow in relation to the rest of the 
groove as to permit of materials, inserted therein in a 
plastic condition, being mechanically repaired there 
when they shall have become set or hardened. 


4128. ArtiriciaL Patates on Bases, J. J. Wedg- 
London.—2ith August, 1883.—(Not proceeded 
with.) 2d. 

The object is to generate a. continuous current of 
electricity in the mouth. 

4138. Case orn Box ror Hoipine PostacE anp 
cerpt Stamps, Edwards, London. — 27th 
August, 1883. 6d. 

Relates to the combination of a spring clip, rough- 
ened surface and transverse bar or projection in boxes 
or cases to hold postage and receipt stamps, so that 
one stamp may easily be withdrawn without disturb- 
ing the rest. : 

4139. TreaTMENT or IRoN AND STEEL POR PROTECTING 
AND IMPROVING THE QUALITY OF THE SAME, &c., 
W. Arthur, Cowes.—28th August, 1883.—(4 commu- 
nication from J. P. Gill, New York.) 8d. 

Relates to the treatment of iron and steel, and has 
for its principal object the incorporation of the 
rustless principle into their surfaces, producing a non- 
corrosive surface capable of resisting the action of the 
elements, acids, and salt water, and w: withstands 
rough usage and the hammer stroke. . 
4140. TREATMENT oR RepucTIoN oF IRON ORES FoR, 

OBTAINING LRON OR STEEL THEREFROM, W. Arthur, 
Cowes.— 28th August, 18:3.—(A communication from 
J.P. Gill, New York.) 6d. 

Consists essentially in the application in measured 


to pass backwards . 


} 
/ 
: 
4 
2d. 
4 
—léth August, 1883. 6d. 
Consists partly of a furnace or apparatus for burn- 
ing, calcining, or wasting pe mad ores, spent oxides of 
iron, and other materials, or for use in the purification 
of coal gas or for stirring or agitating materials to 
expose them to heat or the action of air, ses, or ‘ % 
vided with revolving rakes or agitators and rood aa 
| 
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and automatically augtetet uantities of hydrogen, joe be’ formed in two similar halves | withdrawn ition by first upon and after- | other or Me gp ends made annular, and a slide 
nitrogen, carbonic o 4 cocbento acid gases, and het od waite screws, ~ wards ae Bann pressure from sliding top or | on said shan all's substantially as set forth. os 


air with hydro-carbon vapours and gases, and either 
with or without steam; to iron ores of any kind or 
description, in closed muffles, retorts, or chambers, 
from which the outside air and the products of com- 
bustion are excluded; and also in the treatment of 
such ores in open hearths, in cupolas, and in rever- 
beratory furnaces for the steps required in the treat- 
ment of the respective ores and metals. 


4141. Macuixery ror Printinc PaPER OR OTHER 
MaTerRiaAL, SPECIALLY APPLICABLE TO PRINTING 
Paper Hanornas, C. P. Huntingdon, Darwen.—28th 
August, 1883. 6d. 

Refers to machinery for printing paper or other 
material in a number of colours at one process 

means of a number of rollers, each furnished crea with 

colour and set around a central cylinder, around which 

the paper passes, receiving the various imprints in its 
progress. : 

4144 Manvracrure or Piastic Compounns Con- 
TAINING Bone orn &c., H. H. 
Lake, London.—28th August, 1883.—(A communica- 
ages the Bonsilate Company, Limited, Albany, 

(Relates toa consisting essentially of 
phosp of or comminuted 
e. 


4146. Treatment or Starch YIELDING MATERIALS 
AND APPARATUS THEREFOR, J. H. & Wildsmith, 
London.—28th August, 1883. 6d. 

Relates to improvements in the whole process. 

4147. anp REELING Macurves, A. C. Hen- 
derson, London.—28th August, 1883.—(A communi- 
a) EB. Easers, Viersen.)—(Not proceeded 
wit 

Relates, First, to mechanism for holding the ends of 
skein threads whilst winding ; Secondly, to mechan- 
ism for tying the hanks in a manner to avoid 
inequalities by regulating the length of the tying 
yarns or threads. 


4149. Apparatus ror Heatrnc Water, M. Steel, 
Gosforth.—28th August, 1883.—( Not proceeded with.) 


2d. 

Relates to the arrangement of the water tubes. 
4150. Wixpow Ventivarors, G. Connell, Newcastle- 

upon-Tyne.— 28th August, 1883. 6d. 

The object is the admission of —. o with the 
absence of a and when 
temperature. 

4151. Treaneesr or Hops FOR THE PURPOSE OF 
OBTAINING AN EXTRACT THEREFROM, J. H. Johnson, 
London.—28th August, 1883.—{A communication 
Jrom L. Boulé, Paris.) 4d. 

Relates to the treatment of hops for obtaining there- 
from an extract consisting of the fixed extractive 
matter of the bracts or leafiets combined with the 
lupuline or valuable principle of the hop plant. 


4152. Propucixa Prints oR TRANSFERS OF PHoTO- 
GRAPHIC Pictures, BE. de Zuccato, London.—28th 
August, 1883. 4d. 

Consists in the production of a picture or transfer 
by pressing paper or analogous material between a 
“Woodbury type relief,” and a slab or plate lined, 
grained, or stippled with ink. 


4153. Propucinec Prints oR TRANSFERS OF PHoTO- 
orapatic Picrures, E. Zuccato, London. — 28th 
Auguat, 1883. 4d. 

Consists, First, in the production of a picture or 
transfer by pressing an inked textile fabric or the like 
against paper or other suitable material by means of a 
wood-type relief ; Secondly, the production of a print 
or transfer on paper, or analogous material, which is 

sed between a textile fabric or the like and an 
nked “‘ Woodbury-type relief.” 

415%. Propversc Prixts on TRANSFERS OF PHoTO- 
GeaPHic Pictures, E de Zuccato, London.—28th 
August, 1883. 4d. 

Consists in the production of a picture or transfer 
by pressing paper or other suitable material against 
an inked roughened plate, or the like, by means of a 
** Woodbury-type relief.” 


~ G. Singer, Coventry.—28th August, 
10d. 


Relates to improvements in tricycles intended to 
earry luggage. 
4157. Vevocirepes, TRICYCLES, AND OTHER Manv- 
motors, J. F. Smith, Leicester.—28th August, 1883. 
—{ Not proceeded with.) 2d. 
Relates to the employment of fiy-wheels to give im- 
petus to the machine. 


4158. THE Trove or Extry or WorRKMEN 
INTO AN ESTABLISHMENT, AND APPARATUS THEREFOR, 
N. C. Firth, Chester. —28th August, 1883. 

Relates to a timepiece, or mechanism that will auto- 
matically indicate at what time the workmen respec- 
tively deposited their checks. 

4159. Sewmc H. Grellier, London. —28th 
August, 1883. 6d. 

Relates to the construction and arrangement of 
those parts of a sewing machine which deal with the 
thread below the table> so as to make lock-stitch, em- 
ploying an ordinary reel for the under thread, or to 
make chain-stitch without an under thread, or to make 
several kinds of compound lock and chain 'stitches, at 
the will of the operator. 


4160. Sotrrarres, Stups, on Dress Fasteners, E. E. 
Ashing, London.—28th August, 1883. 6d. 

Relates to the construction of solitaires, studs, or 
dress fasteners, in which a separate head is ‘secured to 
the tubular shank of the stud by a spring catch, which 
is released by means of “‘ pushers ” projecting from the 
sides of the head. 


4161. Insecrors anp Like APPARATUS FoR EJECTING 
AND FOR THE NoIsELEss Disposal OF WASTE 
Sream, &c., P. B. Afonasief, 

—28th "August, 1883. 
to the general of silent blow-off 


4162. | Apranazus FOR CATTING AND FisHING Sutps’ 
Ancuors, A. M. Clark, London.—28th August, 
1883.—(4 communication J. N. Purdy, St. 
John's, Canada. -) 6d. 

Consists in d hani: prising a  wind- 

lass barrel with suitabl in a 

frame pivotted upon the pe of th the ship so as to 

be adjustable in position, to enable it to wind up 
either the cat-fall or the fish pennant, in order that the 
anchor when raised can be easily moved on board. 

4163. SicyaLiinc, Mansy APPLICABLE To RaILways, 
AND APPARATUS THEREFOR, J. Enright, London.— 
2th August, 1883. 6d. 


Relates a@ means a train at the 
which it is also at a station 
4165. Gas ror Locomotion, &c., 

T. F. McNay and F. J. Harrison, London.—29th 
August, 1883. 6d. 
Relates partly to the 1 t of a suitabl 


arrangement of pulleys or gearing whereby the strain 

resulting from starting the tramcar, , or other 

vehicle or boat or vessel is (although the engine may 

be running at a high rate of speed at the moment 4 

starting) applied gradually, and thus all jerk or strain 

obviated. 

4175. Metnop axnp APPARATUS FOR CONNECTING THE 
Pires usEp on RatLway Trains FoR CoMMUNI- 
caTING Fiurp Pressure To WorK BRAKES OR 
Sienars, J. Imray, London,—29th August, 1883.— 
(4 communication from G. Westinghouse, jun., Pitts- 

The shject ¥s to provide of 
e object is to provide fle ity of the to 
allow for the relative movements of the onion 
ages without the use of flexible tubing, and it consists 
in the use of a double-jointed m c rane —— 
the pipe of each carriage and the half cow —— 
necting it to that of the next carriage, the j ts-of the 


41'S. Apraratus FoR MARKING AND MEASURING 

\GTHS, CHIEFLY APPLICABLE TO TEXTILE Fasrics, 

&c., C. H. Weckbecker and L. Schwabe, Manchester. 
—29th August, 1883. 6d. 

The object is to imp ress a mark or sign at any re- 
quired point upon a length of cloth or other , in 
order to indicate the exact length of such piece of cloth 
or goods. 

4179. Lamps ror Licutine Rartway Carriaces, &c., 

Shallis and T. C. J. Thomas, London.—29th 
‘August, 1883. 8d. 

Relates partly to means for conducting away oil or 
spirit that may overfiow or be spilt, and for preventing 
breakage of the dishes or bowls. 

4181. VessELs BY CENTRIFUGAL 
A. L. Segond, Paris.—30th August, 1883. 6d. 

The invention is based on the principle of employ- 
ing centrifugal force by aid of a bent or arched tube 
or a partition, through which a mass is forced by 
means of an ejector or other apparatus having a 
similar effect. 

4184. Suvutties ror Looms, W. E. Gedge, London.— 
80th August, 1883.—(A communication jrom J. P. 
Thompson, Maryland, U.S.) 4d. 

This consists in providing the loom shuttle with an 
adjustable eye piece having passages for the thread 
formed therein, whereby by the adjustment of the eye 
piece the tension of the thread may be regulated. 
4188. Guy | Gardner, St. Leonards,— 

30th August, 1883. 

The essential novel ies of the invention con- 
sists in constructing the gun carriage upon the prin- 
ciple of a parallel ruler of that kind in Pwhich there 
are two bars or pieces, so connected by arms or links 
that the said bars may move nearer to or farther from 
each other, but always remain parallel. 

4189. Macurvery ror SHapine or Dressixnc Woop, 
&ec., J. Wetter, Wimbledon.—80th A t, 1883.— 
(4 communication from A. Fischer and J, C. Schmidt, 
Leipzic.) 4d. 

A movable frame receives the material to be sha) 
and receives an up-and-down motion which causes it 
to pass in front of the edge of the cutting tool. To 
et the material coming in contact with the tool 

uring the up movement the frame is caused to move 
sideways by means of two levers, a connecting rod and 
cams or curved grooves. 

4190. ATTACHMENTS TO TRICYCLES AND OTHER VELO- 
CIPEDEs, E. = eidlich and H. Mitchell, London.— 


30th August, 1 6d. 
The object is to provide my ay which are used 
by ladies with an att. hielding the feet 


and legs from view. 
4195. MeTats or H. H. Lake, 
—30th August, 1°83.—(A communication 
'rom La Société A. Trélat et Cie., Paris.) 4d. 
Relates to methods or processes for colouring metals 
or alloys by means of electricity. 
4196. ManvracturE aNp Composition oF 
tants, &c., F. H. Atkins, London.—30th August, 
4d. 


1883. 
Consists facture of a itic 

er unds of various y using 

either alone, or oidinw, amalgamating, or adding 

with or to disinfectants of various kinds other mate- 
rials or subst d by the ch 1 treatment 
of water or other liquids), 

41908. Macazines ror &e., 
H. H. Lake, London —3lst August, 1883.—(A com- 
munication from N. de Loutkowsky, St. Petersburg.) 
6d. 


PR principally in the arrangement of a cart- 
magazine with a movable side wall, in order to 
~ able to fill the said magazine with a number of 
cartridges which are successively pushed into the 
breech chamber by means of a spring fixed in the 
magazine, and a cover operated by means of a projec- 
tion on the breech bolt, which causes the said cover to 
open automatically at the extraction of an onaly 
cartridge, to allow the introduction of a fresh cartridge 
into the breech chamber, the said breech bolt when 
ven preventing the next cartridge from being moved 
orwa 

4199. SerarnaTinc Wool FRoM SHEEPSKINS IN THE 
Fresu State, P. H. Jus, Paris.— 
—3lst August, 1883. 

Relates to the general eae of the skins for 
separating the wool therefrom. 

4201. AxastHetics, J. Wetter, London.—3lst August, 
1883.—(A communication from U. K. Mayo, Massa- 
chusetts, U.S.) 2d. 

Relates a pe consisting of nitrous oxide 


gas an 

or of hops and poppies. 

4202. Macnivery ror WRINGING, MANGLING, AND 
CALENDERING OR Lace, Caico, &c., J. 
and W. 0. Matteson, Bolton.—3lst August, 


_ Relates to the of increasing or 
g the 7 upon the rollers. 

42038. ConsrrucTION AND ARRANGEMENF OF PANs oF 
Vessets ror Fatty oR OLEaGrNovus 
| &c., J. and D. Bell, Bolton.—3lst August, 

6d. 


Relates partly to the use and construction of Jia d 
chambers for the purpose of aes 
lising the heating surface in pans or v for bo’ 
fatty or cleaginous matters and other substances. 
Sap-rrons, Box-trons, &c., S. Siddaway and 
Clayton, West Bromwich. —lst September, 


onan principally of an improved construction of 
ereby separable or removable handle 
is readil o and d ted from the slab 
or body of the sad hon or other smoothing iron. 
4225. Intermittent Cocks, B. H. Chameroy, Vesinet, 

France.—1st September, 1883. 6d. 

Consists in the manufacture and use of intermittent 
cocks or taps in which a body or volume of water is 
interposed between certain inner parts (such as pistons 
or the like) of the tap, the outflow of this water being 
regulated by the space age eed for this purpose be- 
tween the pistons or other interior parts, whereby an 
intermittent action is produced so as to prevent a con- 
tinuous outflow of water. 

4228. Sprinc BaLances or WEIGHING MACHINES, G. 
and Hughes, West Bromwich.—3rd Septem- 
7, 1883. 
Consists in the combination in a spring balance or 
which the seal of a platform to 
e 


pointer, sup- 
ported above the 4 or pan. 
4243. Gatvanic Batrenies, A. Gutensohn, London.— 
3rd September, 1883. 4d. 

The zinc negative plate is covered with metallic lead 
to a thickness, of preferably one-eighth of an inch. 
Nitric acid and nitrate of lead are used as an excitant, 
a film of paraffin being used to prevent the escape of 
the fumes. 

4267. VeLocirpepres anp Tricycies, 7. O'Brien, New 
York.—5th September, 1883. 6d. 

The inventor makes use of seats for two persons, the 
seats being suspended so as to be swung, and from 
these there are connecting rods to the driving cranks. 
4830. Ever-porstep Penci. Cases, J. Appleby, 

Birmingham.—10th October, 1883. 6d. 

Consists in the construction of the cases, whereby 
the “movement” containing the lead or writing 
material, or the holder of the pen, may be made to 
fall by its own weight either into its projected or 


cap of the case or holder. 

4510. Apparatus For Raisinc SUNKEN VESSELS AND 
oTHER HEAvy Bopres FROM THE BoTToM oF THE 
Sea or River, &c., A. C. Henderson, London.—21st 
September, 1883.—(A F. B. 
Picot, Nantes, France.)—(Complete. 

Relates to the employmen of ees buoys, into 
which air is pumped. 

562'7. Muttipte Pumps, 4. W. L. Reddie, London.— 
4th December, 1883.—(A communication from D, 8. 
Hines, W. A. Perry, and C. C. Worthington, New 
York. ) 6d. 

Relates Itiple pump sisting of inde- 
pendent Aen re so constructed as to be interchange- 
able both as a whole and as to each particular part, 
each of said pumps ore — its recave the 
sides with openings, whi receive the 
stuffing-box of either the plu r or the t 
ond = with openings by which the in "of pipe 

be attached at either side. 

5682. Construction or Gas Enornss, &c., L. H. Nash, 
Brooklyn, U.S.—4th December, 1883.—(Complete.) 6d. 

Relates particularly to means for preventing - 
heating of the piston and that part of the 
en, within whivh it operates to compress 

that the piston may work in a comparatively ea 
pr compression chamber, while the combustible gases 
are burned in a very hot combustion chamber \ where 


204,380. Lirrixa Jack ror STaRTING Cars, Hen; 
Grimm, Quincy, Ill.—Filed August 2nd, 1883, y 
Claim.—The of the lever, votted 
standards adapted to grip or tuke hold of the or 


29+ .380 


e standards, ani a 


294,458. Dynamo-ELecrTIC MACHINE, George W. 
Fuller, Norwich, Conn.—Filed February 19th io 


the power is produced and the heat 
5'709. MANUFACTURE OF Gas, S. Pitt, 

Sutton.—llth December, 1883.—(A communication 
Srom B. G. p by New York.)}—(Complete.) 


A jet of liquid hydrocarbon and steam is caused to 
pass through a chamber containing heated lime, and 
then through a chamber containing hot anthracite, 
thereby converting the carbonic acid produced in the 
first chamber into carbonic oxide. When the lime 
and coal get cool they are re-heated by panies a jet 
of —— and air in vel chamber, and causing 
to pass through the other. 
5783. S. Pitt, Sutton.—18th Decem- 

ber, 1883.—(4 communication Jrom H. W. Johns, 
New York.) 6d. 

This consists in making from fibrous asbestos loose 
strands, ropes, or rolls by twisting or rolling the same 
into the form of rolls, making the rolls into a fabric by 
weaving, sewing or ‘knitting the same within their 
strands of fibrous material, preferably asbestos, or with 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


294,231. Grass Water Tray, Augustus H. Heisey, 
Idlewood, Pa.—Filed December 29th, 1883. 

Claim.—(Q) A glass pitcher provided with journal 
bearings, in combination with sup) rting standards 
having journals and p with a 
substantially as and for the purposes described. (2) 
A glass base or tray of sufficient width to hold a row 
of provided with standards having 
in combination with a pivotted or swinging pitcher 


mounted thereon, substantially as and for the pur- 
described. ” (3) A glass base or tray having 
standards for supporting a swinging pitcher, and pro- 
vided with brackets on the standards, for receiving 
and supporting goblets and similar articles, substan- 
tially as and for the purposes described. 
294,303. Hypraviic Drepor, John H. Anderson, 
Shelby, Nebr.—Filed September 20th, 1883. 
Brief.—An injection tube having trunnions at the 
r end to permit its verti wont ad has at the lower 
ps a nose provided with upwardly-opening valves on 
its upper face. Claim.—{1) A dredge tube 
having its nose closed at the end and provided on top 


with upwardly o valves, as and for the purpose 
ified, (2) constructed substan- 
ly as described, with the nose, valves, and trun- 
and adapted to the boat and to 
have a vertical motion oo the uaibes, and to 
carry a stream of water. 
294,364. Sotperinc Iron, William B. Choate, 
Claim.—{1) A 80! copper or iron ing & 
head, in shank adapted to 
grip and hold such head, and to permit its adjust- 


ment therein. es In combination, the iron made 
with a ball k C, having the described 


the shan 
arms d and ¢, united at one end, and each having its 


_ Claim. — In ‘dynamo-electric machine, having 
ti y ts and a cylindrical arma. 
og a eating system of induction bars, arranged 
the form of a cylindrical cage and loosely sur. 
rounding a stationary cylindrical iron core. (2) Inq 
cylindrical armature for a dynamo-electric mac’ 
ab rovided with longitudinally circumposed groups 
duction bars, a series of nests of inoulsted “eon 
—— rings at each end of the armature, for effect. 
the ye electrical connections of the 
i uction rs with each other, substantially as 
described. (8) A cylindrical armature for ry ~My 
electric machine, having an internal iron core loosely 
mounted upon the armature shaft, and a rotating 
system of induction bars or coils independent of the 
said iron core and appropriately connected with each 


(234.458) 


other and with the commutator strips, and su 
upon the peripheries of two or more wheels fas 
to and revolving with the armature shaft. () ae 4 
dynamo-electric machine, substantially such as 
described, in which the SMS arical of induction bars or coils 
is rotated around a nd: iron core loosely 
mounted upon the souncieive Daft, one or more sleeves 
A hi, each with the oil supply holes 
extendin the upper 7 of sleeve and 
Sormtnating fe lower end in the oil cavity 58, 
formed in the interior surface of the sleeve and con- 
a strip of suitable material for absorbing oil, 
mbination with the enlarged part of the shaft H, 
which the sleeve surrounds, as and for the purposes set 


CONTENTS. 


Tur Enorveer, April 11th, 1884. PAGE 


InstrTuTION or Naval Arcuitects. (Illustrated.) 271 
Tue Stasitity or SHIPS AND 271 
Cast Stee, Crank Swarts . ee . M71 
Forcep DRAUGHT ComBusTIon 271 
Cuas. NUGENT ON IMPERIAL DerFENcE. (ilus, ) 272 
WILKINSON AND LisTER's 
(Illustrated. 
APPLICATION OF HYDRAULIC MACHINERY TO THE 
Loapixc, DiscHARGING, STEERING, AND 


or SteamsHips. (Illustrated) .. .. .. 274 
Letrers TO THE EpitoR— 

Tueory oF MAGNETISM .. 

Cup LEATHERS. (Illustrated.) | we, 

CREATORS OF THE AGE OF STEEL... .. «- -+ 275 

Erriciency oF Fans .. 275 


ScHONHEYDER’s SIGHT Drop (lus. ) 276 
Morris’s Drituinc, AND STUDDING 
ATTACHMENT. (Illustrated.) .. 


Horse Gear. (Illustrated.).. .. .. .. 276 
Leapinc ARTICLES— 

Tre RIACHUELO .. 279 


RIVETTED JOINTS IN Inon 
IMPERIAL DEFENCE . 
COLLAPSE IN SHIPBUILDING eo 


LITERATURE 280 
Private Bits Ix PARLIAMENT .. . 281 
Foren Notes oo 281 
MANCHESTER SHIP 281 


Execrric LIGHT ON THE 8.8. “MASSILIA AND Trow- 
CLAD RIACHUELO . 
ENGINES FOR “ARSENAL. 
(Illustra 
Tue Iron, Coat, AND “TRADES oF ‘Bir- 
MINGHAM, WOLVERHAMPTON, AND District .. 282 
Nores FROM LANCASHIRE .. .. «+ ++ 288 
Nores FROM SHEFFIELD .. .. ++ «+ 283 
Notes rrom ScoTLaND 283 
Notes rrom WALES AND Counrizs 283 
THE PATENT JOURNAL .. 
ABSTRACTS OF PATENT SPECIFICATIONS. “(llus.) 
ABSTRACTS OF PaTENT AMERICAN SPECIFICATIONS. 286 
PARaGRAPHS— 
tor J.J. Allport .. .. 275 


Tux largest cotton mill in the world is said 
be the Ponemah, at Taftville, Conn. The ol 


mill is 750ft. long by 75ft. e, the new 
500ft. by 100ft. in dimensions, Both parts | rm 


a continuous structure. 


wire. 
= 
, 
Sau! 
Iz 
il! | 4 
| 
SS 
| 
vertical rod, through a rack on which its descending ae 
motion is transmitted through a pinion to an index 
(254.564) 
it) 
ld 


18, 1884. 


THE ENGINEER. 


287 


THE INSTITUTION OF NAVAL ARCHITECTS. 


riday at noon, the Earl of Ravensworth in the 
were resumed, the first paper read being 
b Mr. Jenkins, on “Some Points of Interest in Connec- 
ton with the Construction of Metacentric Diagrams and 
the Initial Stability of Vessels ;” and the second b Mr. 
Ludwig Benjamin, entitled “Contributions to the Solution 
of the ‘broblems of Stability.” In the afternoon the first 
r read was by Mr. J. C. Spence, “On the Graphic 
Peyculation of the Data Depending on the Forms of Ships 
Required for Determining their Stability.” This was fol- 
lowed by a paper “On the Uses of J. Amsler-Laffon’s 
Integrator in N: aval Architecture,” by Dr. Amsler. Thus 
it will be seen that there was a complete glut of stability 
papers. We make no attempt to reproduce them, 
Pither in whole or in part. They will not bear 
abstracting, and they were illustrated by copious dia- 
which cannot be = 
owed possessed little practical value of any kind, 
oe) no value whatever Rn from the papers which 
elicited them. The general impression produced was that 
the way in which the stability of a ship is to be calculated 
ig more a matter of taste than anything else; and we 
cannot help agreein with Mr. McFarlane Gray, who, in 
the discussion which followed one extremely long and com- 
plex paper, said that the whole gist of it could be put into 
a paper half a page long. The great elaboration intro- 
A i is for the most part quite useless, because it deals 
with conditions which never obtain. Thus the stability of 
a ship is calculated to the foot-ton, and the height of the 
metacentre to a tenth of an inch, from drawings to which 
the ship’s hull only approximately conforms. The righting 
moment again is calculated for still water, and takes no 
account of the effects of waves. If we bear this in mind 
it will be seen that readier and more convenient methods 
than those now in use are urgently required, although they 
would sacrifice accuracy to some extent. To illustrate this 
we may say that even with the aid of Amsler’s integrator 
as much as six days are required to make complete calcu- 
lations for a ship; and the graphic method of . Spence 
only reduces this time by less than one-half. The origin 
of this sudden rush of stability papers is to be attributed 
to the capsizing of the Daphne and Austral. It is to be 
regretted that their number proved wearisome to the 
audience, and deprived the meeting of much of its interest 
and value. The only paper bearing on the — which 
we need concern ourselves much about was by Mr. Alex- 
ander Taylor, 


Ow a InpIcaTor For SHOWING THE INITIAL STA- 
BILITY AND STOWAGE OF SHIPS AT ANY DISPLACEMENT. 


The usual er to determine a vessel’s stability is to find 
by calculation the position of the metacentre for the u 
right position, and, by shifting weights, experimentally 
incline the vessel to find the position of the centre of 
gravity. The metacentre and the centre of gravity havin, 
thus been found, the vessel’s stability at various angles o 
heel is next determined, and a stability curve made for 
that particular displacement and disposition of weights ; 
but if the vessel is a merchant vessel, and the above infor- 
mation has been got for the light condition, it will give no 
indication of the vessel’s stability when loaded ; and even 
if the stability curve has been determined for the load dis- 
placement, it may be no true indication of the vessel’s 
stability with a different cargo on the same displacement, 
or even with a similar cargo differently stowed ; and unless 
the listing experiment is repeated for each voyage, nothin 
positively reliable is known of the vessel’s stability, an 
the ordinary method of inclining is costly, and demands 
more time than can be ex to be given up each 
voyage for such a pu . The author wished particularly 
to have it understood that this “Stability Indicator” does 
exactly the same work as is done in an ordinary inclining 
experiment, but in a much simpler manner, if it is perma- 
nently fixed on board, and the experiment can be repeated 
for various displacements and disposition of cargo; and 
either in harbour or at sea, under reasonable weather, the 
whole experiment need not occupy half an hour. At each 
side of the ship is fixed a suitable tank of known capacity 
and distance apart ; also, but independent of the tanks, the 
glass # gauge A is fixed at one side of the ship, and con- 
nected by top and bottom pipes to the small reservoir B at 
the other side of the ship; if glycerine or other suitable 
liquid be run into B until it half fills B and A with their 
lower connecting pipe, we have an instrument which will 
show the slightest fist a vessel may take. It would be 
noticed that instead of the usual plumb line we have a 
liquid surface to record the list, and instead of the usual 

last to move from side to side, we have fixed tanks of 
suitable and known capacity and distance apart, which can 
be filled by the deck hose at pleasure. 

Now to make the instrument capable of giving the meta- 
centric height for any displacement, as well as any disposi- 
tion of cargo, we must use a set of tables—see Fig. 3—or 
some such contrivance as the roller scale C, shown at one 
side of the glass gauge A. This roller scale carries on its 
centre a zero pointer, which pointer moves up and down 
with the roller scale; this movement is to aie for the 
ship having a slight permanent or initial list at the com- 
mencement of the experiment; say that the vessel has a 
list of 3in. or 4in. either to port or starboard, the vertical 
movement permits of the roller scale and pointer being 
moved ys Aes down until the position is on a level with the 
liquid. is roller scale has also a revolving motion, which 
is given for convenience of observation. It will be noticed 
that round the top part of this scale is engraved “draught in 
feet,” and that the roller scale is divided for its entire 
length into four vertical parts, which are headed by four dif- 
ferent draughts corresponding to four known displacements. 
We will, for clearness, call those displacements 1500, 1900, 
3120, and 3550 tons, corresponding to the light, ballast, and 
load draughts. These are all draughts at which it is impor- 
tant to know the vessel’s stability, and instead of troubling 
ships’ officers with displacement calculations, each of the 
divisions on the scale is headed under draught in feet simply 
by 10, 12, 18, and 20, as the case requires. Now each of 


these vertical divisions is again divided alike above and 
below the zero pointer, an Pon po to show be se 
metacentric heights, corresponding to the varying angles o 
heel caused by filling one of the Toake. And as the dis- 
tance between the small reservoir and glass gauge is known, 
together with their varying areas, vm the ship’s displace- 
ment is also known for all draughts, the calculations for 
various metacentric heights are easily made beforehand, 
and are engraved in position upon the roller scale. Fig. 1 
is the upper half of the above roller scale expanded. 

It may be thought advisable to mark the roller scale as 
on Fig. 2, which shows curves of various metacentric 
heights, which would allow the metacentric height for any 
draught to be read off directly. The author was told by 
those who have used this instrument at sea, that in a com- 
paratively smooth sea, and on a course when the helm is 
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not altered, the metacentric height can be most satisfac- 
torily tested, because the glycerine being a sluggish liquid, 
its mean level can be correctly noted, and as the roller 
scale is movable vertically, if the vessel has a small per- 
manent list the zero pointer can be placed opposite the 
liquid, and then if a tank is filled they soon find that the 
liquid has taken to rise and fall about another point, which 
point will of course show the metacentric height. One 
steamer having this instrument fitted for the first voyage 
left Cardiff with 1lin. metacentric height; next voyage, 
with a similar cargo, by paying a little more attention to 
the stowage, the metacentric height was increased to 14in. 

each case, after eight days out, and using coals prin- 


Fig. 3 


1 it 
it 


cipally from the top bunkers, the metacentric height was 
etter, said:—“ With light cargoes, by trying it before 
leaving port, I know exactly how the ship 3 going to 
behave in a gale of wind. the indicator stands at less 
than 10in. I run up one of the ballast tanks; but if at 
10in. or more, then Iam perfectly satisfied that the ship is fit 
to face anything, as far as her stability is concerned. en 
in ballast this vessel’s metacentric height is about 30in.” 
Another and smaller steamer on which this instrument was 
fitted showed metacentric heights ranging from 20in. to45in. 
In conclusion, he would like to say the more that 
stability curves and curves of metacentres are worked out 
for ships, the more valuable this instrument becomes, 
because if a stability curve has been got for a certain dis- 
placement and metacentric height, if the instrument shows 
a different metacentric height, a new curve of stability and 
vanishing point can be laid off in a few minutes, 


The next paper read was by Mr. Thomas Phillips, 


On THE CoMPARATIVE SAFETY OF WELL-DECKED Suis, 


The author began by a defence of well-decked steame 
illustrations of which will be found on page 288, 
went on to say that on the occasion of the recent visit to 
West Hartlepool of the Load Line Committee the follow- 
ing facts were adduced, viz.:—Mr. Matthew Gray said 
that during the last ten years his firm had built 103 well- 
decked steamers. Of that number eleven had been lost. 
The average number afloat per year was fifty, so that the 
total loss represented about 2 per cent. per annum. The 
percentage of losses of other steamers was from 4 to 44 per 
cent. The cause of the loss in all the eleven cases was 
known. Collisions and strandings accounted for the whole, 
and not one of them was due to the construction of the 
ships. Mr. R. M. Middleton, jun., said that the total 
number of voyages to and from America made by well- 
decked ships from the port during the year was 768. 
These voyages had been distributed fairly over the year, 
and the cargoes had included pig iron, iron ore, and cattle. 
One ship had brought cattle in her well, and had passed 
through a gale without losing a single animal. There was 
no record of any Hartlepool steamer foundering, missing, 
or capsizing on the Atlantic passage. . G. H. Hogg, 
secretary of the East Coast Marine Association, stated that 
during the last ten years his association had had 72 cases 
of steamers foundering, exclusive of collisions. Of these 
56 were other than well-decked ships, and 16 were well- 
decked. The experience of the association was that one 
well-decked was lost to about four and three-quarter flush 
ships. His association had formed the ea yr that, from 
an assurance point of view, the well-decked ship was the 
most profitable, and shipowners in the port had arrived at 
the conclusion that it would be wise to form an insurance 
club for well-decked steamers. Such a club was formed a 
year ago, with a capital of £300,000, at £2000 a pone. 
and representing 220 steamers. They started their secon 
year with a capital of £1,115,000, distributed over 400 
steamers. During the year they had had five losses; one 
ship was lost in a river, two got ashore in the Baltic, one 
broke on Bilbao bar, one was lost on the coast of Spain, 
and one was lost in collision. They found that the cost of 
their club for the year was £3 19s. per cent., while most 
other clubs were nearly £11 per cent. Statements of this 
character, proceeding from such reliable sources, cannot 
fail but to increase public confidence in these vessels, and 
simplifies also the task I have undertaken. It will be natur- 
allyasked why this type of steamer is so popular, andapretty 
positivereply can be given, viz., that a vessel so constructed is 
capable of carrying a maximum dead-weight of cargo with 
a minimum weight of hull; they offer bs rg advantages 
in the shipping of grain cargoes, and reduce the liability 
of shifting; because there being no ’tween decks 
laid, there cannot be large spaces unfilled with grain; and, 
furthermore, the Laneenceaae being enclosed in the modern 
description of raised quarter-deck vessel, by a substantially 
constructed bridge-house, the deck of which being about 
9ft. out of water, reduces the possibility of damage to the 
engine-room skylights to the lowest limit, and which 
fittings are in many cases entirely constructed of iron, as a 
matter of extra precaution, and are as shown on Fig. 1. 
As the result of experience, the bulkhead forming the 
front of the bridge-house is made exceptionally strong, to 
effectively withstand the severe strains that it has con- 
stantly to bear from water in the well space. In the modern 
type of steamer these bulkheads are in many cases curved, 
as shown on Fig. 2; and in the generality of cases are formed 
of plates ,;in. thick, stiffened by strong vertical angle bars, 
8 about30in. apart, which are attached by knee plates to 
the main deck plating ; and further support to this bulkhead 
is also given by means of a number of deep web-plates. 

A main feature in these vessels is the termination of the 
main deck, at the break of the raised quarter deck, and 
Fig. 3 illustrates the usual plan adopted to provide the 
necessary strength at this part. To the eyes of inexperi- 
enced persons a flush-decked vessel seems to possess a great 
advantage in point of safety, and even to experienced naval 
architects and to competent navigators the comparative 
lowness of the main deck before the bridge in well-decked 
vessels does not appear at the first glance to be everything 
desirable. But when the position of the main deck is also 


considered in conjunction with the height of freeboard in’ 


relation to the height of the bridge and raised quarter 
decks, the apparently objectionable feature has been mini- 
mised, as can be readily seen by comparison with the 
drawings of the lengitedinal elevation, Fig. 4, of a three- 
decked vessel, both vessels being practically of the same 
dimensions, as regards their length, breadth, draught of 
water, and dead-weight carrying capacities. Without 
entering on any calculations, it will be readily seen that 
the three-decked vessel, when laden with a homogeneous 
cargo completely filling the hold spaces, must of necessity 
have the centre of gravity at a greater height than in the 
raised quarter-decked vessel supposed to be similarly 
laden, and it will be very generally admitted that the main 
deck of the “ well-decker” being relatively lower, that the 
centre of gravity must be relatively lower also, when con- 
sidered in connection with the full scantlings of the three- 
decked vessel, against the reduced scantlings in the well- 
decked steamer. It may be here mentioned that the 

open holes in the bulwarks, just before the bridge, which 
have been cut in a number of vessels, as advised by the 
Board of Trade, appear, without careful consideration of 
the matter, to be a most important and satisfactory 
arrangement, as the water must by these means almost 
instantly leave the well. But on further deliberation, and 
especially in view of the experiences of those who have 
sailed in’ these vessels, and from the result of Board of 
Trade inquiries, it seems that the great source of d Tr, 
and to witch many cases of loss have been attributed, is 
from foundering, caused by the forward part of these 
vessels becoming overwhelmed by the shipping of an 
immense body of water during the ’scending motion, and 


when the vessel is, so to speak, “staggered” by being 
deeply depressed at the bow, due to the superincumbent 
weight of water; and therefore, under these circumstances, 
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as: the danger is of a momentary character, the large holes 
in the bulwarks are practically useless, and the safety of 
the vessel must necessarily depend on her stability of form. 


The vessel shown in Fig. 5 was built by 


| height of 1ft. éin., and from the curve the following results 


can be taken, viz., that the range of stability reaches 


| 112$'deg., and at 60deg. the maximum righting moment | the amount of the stability under such an im 
| dition is represented by the curve of stability E 


Messrs. E. Withy equals 6656 foot-tons. 
| thus be seen what an important part the ere 


and Co., of West Hartlepool, and may in every respect be 


The curve marked B is constructed on the supposition of 


considered a good type of a large number of the description | the whole of the hold spaces being filled to the height of the 


of “well-deckers” in existence, and of similar vessels in | 


course of construction. 


to be ‘85ft. 


on the 
| mainand raised quarter decks with a cargoof ahomogeneous | curves 
Many new steamers, however, | character, the bunkers are taken as quite full, and the dis- 


) angles of inclination, the stability 
have improvements not found in this vessel, they having | placement and amount of the freeboard bein 


g as in the | entirely de 


an extended forecastle, whereby the well space is reduced | previous case, and the metacentric height found ' the projections of the erections above the s 


the whole of the ship formed by the erections is omitted 


above the height of the main deck, continued fore and af; 
ible con. 
and it will 
2 it ctions bear 
rg of stability, as the area formed between the 
£ and B shows clearly that, except in the small 
of the vessel almost 


nds on the erections, If it were assumed that 
heer line of the 
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in length, so that the case investigated is that of a steamer 
with a well space of a rather greater than a less average 
length. The general particulars are as follows, viz :— 


Length per register ... . 267°5ft. 
Breadth ... ... 35°5ft. 
Depth of hold oe 19°7ft. 
Displacement in tons... 387! 
Mean draught of wate: LOft. 44in 
» 
Gross register tonnage os 1866 
Net register... ... ... 1009 
Under deck ... 1509 
Deck Erections. 
Length. Height, Height above 
ft. in. ft. in, ft. in. 
li 3 
Raised quarter-deck ... 70 0 46 7 0 
Topgallant forecastle... ... 32 0 .. 7 6 ... 14 0 


‘The experiment to determine the position of the centre of 
gravity took place when the vessel was in a light condition, 
and the water ballast tanks empty. Twelve tons of pig 
iron were used in the experiment, and the vessel at this 
time was exceedingly stiff, and had a metacentric height of 
3ft. 2in.; it was therefore thought unadvisable to prepare 
a curve of stability for the light draught. The vessel 
sailed on her first voyage with a cargo of coals and bunkers 
uite full—Fig. 6—for which the curve A—Fig. 6—is 
wn under the following conditions, viz.:—Freeboard, 
2ft. 4}in.; displacement, 3870 tons; and a metacentric 


Scale jie-1F? 
WELL:DECKED CARGO 6TEAMER, 


And under these conditions a very satisfactory curve of 
stability has been determined, which; of course, would be 
continually improving as the bunker coals were consumed. 
It will be seen that the angle of vanishing stability is at 
963 deg., and at 55} deg. the maximum righting moment 
equals 4218 foot-tons. 

Coming now to the curve marked C, which shows the 
stability of the vessel with the forward well space full of 
water amounting to 267 tons, and under the other condi- 
tions of curve B as regards description of cargo, but with 
the following alterations, viz., an increased displacement to 
4137 tons, and a reduced height of freeboard to 1ft. 24in. 
It will be noticed that, under this extreme condition, the 
vessel has a very satisfactory amount of stability, there 
being a a maximum righting moment of 1820 foot-tons at 
an angle of 464 deg., and the extreme angle of stability 
reaches 804 deg. 

In order to take the vessel under the worst ible 
circumstances, it has been assumed in the investigation that 
the whole of the water remains in the well throughout the 
inclination of the vessel to the extreme angle, which, of 
course, is an exaggeration, as the water would naturally be 
carried away over the bulwarks. The actual curve of 
stability is continually ey me conform with the curve 
B, and when the edge of the bulwarks has been reached 
the curve B would show the stability of the vessel; and 
the curve D has been drawn showing the actual stability 
of the vessel due to water in the well space. Referring 


again to steamer—Fig. 5—and for the time assuming that 


main deck were distributed over the entire length of the 
vessel, it would be equivalent to a raised platform, just 5ft. 
high above the main deck, extending el to the sheer, 
entirely fore and aft. He had therefore extended the raised 
quarter deck line—which stands 44ft. above the main deck 
—entirely fore and aft, and have obtained a curve of 
stability with such an assumed height of platform, and 
which is shown by the curve F. It will be readily noticed 
that this latter curve of stability to an inclination of the 
vessel of 45 deg., is practically identical with the curve of 
stability marked B; and seeing that the curves B and F 
are calculated under precisely the same conditions as 
regards metacentric height and displacement, it may 
fairly considered that a suitable value for the deck erections 
has been fixed. If we assume that of this raised platform, 
44ft. high, extending fore and aft, an allowance for deck 
erections be made of 3in. to each foot of its height, we shall 
then have lft. 1}in, as the allowance in free for 
erections in the particular case in question, which he found 
was identical with the allowances for deck erections for this 
vessel by Lloyd’s freeboard tables, 


On Friday evening the first paper read, by Mr. Henry 
H. West, was 
On SomE ConsIDERATIONS RESPECTING THE RIVETTING OF 
Iron Suips. 
In this paper Mr. West, who is Chief Surveyor of the 
Underwriters’ Registry for Iron Vessels, briefly reviewed 
the present practice of iron shipbuilders as to the arrange- 
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penta of butt rivetting in iron merchant ships, and then | reasons given in the case of the treble-rivetted butt, it is 


went on to consider whether that practice secures the most 
efficient and economical joint. It is required both by 
e. - 


Lloyd’s and the Liverpool rules that all butts of sh 


lating, deck stringers, and ties shall be at least double- 
F vetted, and in some cases certain specified parts are 


only necessary to compare the sectional area of all the 
rivets on one side of the butt with the sectional area of the 
plate on the line of holes a b, plus the rivets77. For the 
sake of simplicity in making these comparisons, I have 
| taken a single pitch as the unit of the joint for investigation, 


uired to be treble-rivetted. The Liverpool rules pro- | as indicated by the shaded part of each of the sketches— 
oo in certain cases for quadruple-rivetting, but Lloyd’s | Figs. 1, 2, and 3. The proportions of the joints are based 


do not at present make any such provision. 


| throughout on the requirements of the Liverpool rules 


TABLE I, 


| 
Thickness of plate in sixteenths of 
Alternately. 


6) Gand7 | 7, 8| 9| 9and10 | 10/11] 12 12 and 18 | 13 14| 15 16 


! 


Alternately. Alterna 


meter of rivets in sixteenths | 


12| 22 14} 14) 16:16 | 16 | 18 18 


an inch, Lloyd’s rules ... 2 | 12 u 
ameter of rivets in sixteenths of 


an inch, Liverpool rules 


| 
| 


Table I. gives the sizes of rivets ve me by Lloyd’s and 
the Liverpool rules for various thicknesses of plate. A 
comparison of these requirements will show that they are 
generally much the same, though, if anything, the Liver- 
pool rules provide a little more rivet power than Lloyd’s 
rules do. When two plates, united by a rivetted joint, 
are subjected to a direct tensile ee, distributed 
equally across the whole width of the plates, the joint will 
srobably yield in one of three ways; either by shearing 


all the rivets in the joint, or by shearing some of the rivets 
and tearing one* of the plates, or by tearing one of the 

tes at such a line as not to shear any of the rivets. 
Fee who have investigated the problem in its relation to 
iron shipbuilding have generally approached it from one 
or other of the two following points of view :—(1) Given 
acertain arrangement of joint to ascertain its strength; 


the first and second rows in double and treble rivetting, 
and for the third row in quadruple rivetting, while for the 
third, or back row, of treble rivetting, and the fourth, or 
back row, of quadruple rivetting, the pitch is taken as 
eight times the diameter of the rivets. The countersinking 
is assumed to go completely through the plate, and to be 
on the face side, one and a-half times the diameter of the 
rivet. The comparison for double-rivetting has thus to be 
made between the sectional area of two rivets, and the 
sectional area of the plate, in one pitch, on the line a b— 
Fig. 1—which, under the conditions named, will, of course, 
be two and three-quarter times the diameter of the rivet, 
multiplied by the thickness of the plate. For treble- 


(2) Given certain limiting conditions, to provide the joint 
of maximum strength for those conditions. Sir Edward 
Reed’s investigations, published in his valuable work “On 
Shipbuilding in Iron and Steel,” may be taken as an illus- 
tration of the first method. The second method has been 
twp by M. le Baron Clauzel, who, in a r contri- 

uted to the proceedings of the Institution of echanical 
Engineers, 1881, exhaustively considers the problem of 
how to design a joint to yield the maximum of strength 
for given limiting conditions. Both these represen- 
tative investigators have reduced their analyses to a 
practical form, by assigning certain values to the resist- 
ances of the plates and rivets in a rivetted joint to 
tearing and shearing respectively; but experiments have 
given such varying results that it is difficult to accept 
any particular values as finally established, or as equally 
appropriate to all conditions. Mr. West proposed, there- 
fore, to deal with the matter, in the first instance, as simply 
a question of sectional area. Fig. 1 is part of a double- 
rivetted butt joint, such as the butt of two plates in an 
ordinary strake of shell plating. It is evident that in this 
case fracture may occur either by shearing all the rivets on 
one side of the butt, or by tearing the plate on the linea 8, 
or by tearing the butt strap on the line cd. The elements 
of the comparison in this case will be the sectional area of 
the rivets, the sectional area of the plate on the line «4, 
and the sectional area of the butt strap on the line cd. If 
the area on the latter line is ter than the area on the 


line « b, it may be neglected in the present inquiry, as we | 


need only consider the weakest line of plate area. If it is 
equal to the line a 6, the same investigation does for both. 
In iron merchant ships, butts of this p ae are usually fitted 
with butt straps of the same thickness as the plates they 
unite, so that the difference of sectional area on the line of 
rivet holes will only be that which is due to the difference 
between plain and countersunk holes, and will be in favour 
of the butt strap. In this case, therefore, it is only necessary 
to com the sectional area of all the rivets on one side 
of the butt with the sectional area of the plate on the line 
ab, Fig. 2 is part of an ordinary treble-rivetted butt joint, 
such as the butt of two plates in a sheer strake. In this 
case, fracture may occur either by shearing all the rivets 
on one side of the butt, or by tearing the plate on the line 
ab and shearing the rivets 77, or by tearing the plate on 
the line ¢f, or by tearing the butt strap on the line ¢ d. 
In this class of butt the butt strap is usually made thicker 
than the plates united by it, so that, for the reasons given 
in the former case, the strap need not now be considered. 
Again, in all cases where the sectional area of one of the 
nivets 7 is less than that of the plate in twice the pitch, 
minus one rivet hole, the line ¢/ will be of greater sectional 
area than the line ad, plus the rivets 77; and, as these are 
the conditions in ordinary ship work, we may also neglect 
the line ef in this inquiry. Thus the elements of the 
comparison in this case will be the area of the rivets on one 
side of the butt, and the area of the plate on the line a}, 
plus the rivets rr. Fig. 3 is part of an ordinary quadruple- 
rivetted butt joint, such as the butt of two plates in some 
sheer strakes, as required by the Liverpool rules. For the 
.* It is possible to have an arrangement of rivetting in which both 


yd niet tear simultaneously with the shearing of sume of the rivets 


| rivetting the comparison will be between the sectional area 


of two and a-half rivets, and the sectional area of the plate, 
| in one pitch, on the line a6—Fig. 2—added to the sectional 
| area of half a rivet in the back row. As before, the area 
| of the plate on the line a 5 will be two and three-quarter 
' times the diameter of the rivet, multiplied by the thickness 
| of the plate. For quadruple rivetting the comparison will 
‘be between the sectional area of three and a-half 
_rivets, and the sectional area of the plate, in one 
| pitch, added to the area of the half rivet in the 
| back row; this compound quantity, manifestly, being the 
/same as in the case of the trebled-rivetted butt. The 
| Raper contained a set of tables calculated on this basis. 
|The first thing that will strike the observer in these 
| tables is that both in double and in treble rivetting the 
| plate area is in excess of the rivet area for every thick- 
ness of a plate, except ;';in. The rivets, therefore, fall 
short, and in most cases very far short, of the rule of 
equal sectional areas. Sir Edward Reed’s values for plate 
and for rivet, in a rivetted joint, are such as to justify an 
excess in the plate area, of about 22 per cent. of the rivet 
area, and this value has been endorsed. by the qualified 
acceptance of other eminent authorities. The author held, 
however, that the conditions on which these figures were 
taken are not those to which the rivetted work of sea- 
going ships is subjected. The strains are not always 

ua Es istributed over the whole width of each joint, one 

ge being often more severely strained than the other; 
the strains are not constant, but are alternating in direc- 
tion, and are compounded of twisting and transverse as 
well as tensional and compressional strains; the strains 
are not steadily and continuously applied, but come with 
sudden shocks and jerks, and the structure, whilst sus- 
taining these severe and complex strains, is often sub- 
jected to the impact of the most terrible strokes of the sea. 
These are conditions which will favour the develop- 
ment of slipping between the surfaces of the most 
severely strained rivetted joints; and it is evident that all 
such slipping in a butt under strain will throw upon the 
contiguous material an undue share of the load. The 
resistance to slipping should therefore be taken as 
the measure of strength of rivetted joints in ship work. 
It appeared to him that there is scope here for much useful 
experimental inquiry by those who have the time and 
means at their disposal ; and if he might venture to suggest 
to the Research Committee of the Institution of Mecha- 
nical Engineers, who have this subject in hand a fresh 
field for their investigations, he would point to the friction 
of rivetted joints as one likely to yield a fruitful harvest 
of useful information. He quoted a few instances in 
which the deficiency of rivet area has had serious conse- 
quences, and might even have led to fatal results :—(A) A 
large passenger steamer, which had been built regardless 
of expense, and which in all respects accorded with the 
best practice of her day, came home from one of her early 
voyages with the rivetting of some of her sheer strake 
butts worked adrift. Neither the plate of the sheer strake 
nor its butt strap was fractured, but the strake below the 
sheer strake was torn down through the solid plate imme- 
diately under the sheer strake butt. (B) An Atlantic 
steamer of equally unexceptionable character came home 
with the butt of the upper deck sheer strake drawn and 


the rivetting started, the seam rivetting on its lower edge 
started for about 18in., at which point the topside plating 
was torn down through its whole width through the solid 
plate ; the rivetting of the seam attaching this plate to the 
top edge of the main sheer strake was also worked adrift 
for a distance of about 3ft., at which point a butt of the 
main sheer strake occurred, in which the rivetting had also 
worked adrift, allowing a breaking strain to come upon 
the strake below, which had just begun to tear. (C) A 
break-decked steamer arrived at Liverpool from an East 
Indian voyage with the rivetting of the butt of the sheer 
strake worked adrift and the plate immediately below the 
butt torn down through the solid plate. (D) An iron 

steamer, about ten years old, arrived at Liverpool 
with the butt strap of the bulwark plating torn down 
through the line of rivet holes, the rivetting of the seam 
attaching the bulwark plate to the sheer strake worked 
adrift for a distance of about 4ft. 6in., at which point a 
butt occurred in the sheer strake, the rivetting of which 
had worked adrift, allowing a breaking strain to come upon 
the strake below, which had just commenced to tear 
through the solid plate. This was a remarkable case. The 
vessel had done ten years’ work without any impor- 
tant accident, but her iron deck being covered with a wood 
deck, leakage had been allowed to get down between the 
wood and the iron unobserved, and corrosion had gone on 
on the upper surface of the iron deck, but under the wood 
until the plates were reduced to a mere film of iron. Ina 
heavy gale this fractured, thus throwing the whole strain 
upon the side plating. The bulwark plating was ;5;in. 
thick, the butt being double-rivetted with a ,/;in. butt strap. 
It would be seen by Table ITI. that this thickness of plating 
with double rivetting has an excess of rivet area, from 
which, perhaps, it might be inferred that the plate, or the 
strap, would break rather than that the rivets would yield, 
and this actually occurred. The sheer strake was }4in. 
thick, and the butt strap was +2in., the butt being treble- 
rivetted. By Table III. such a joint would have an excess 
of plate area of 42°5 per cent., and, as perhaps might be 
expected, the joint yielded by slippmg to such an extent 
as to permit fracture in the plate below. The remedy for 
this state of things must be sought in an increase of rivet 
area, and in such increase as is practicable in the frictional 
resistance of rivetted joints. 

In conclusion, he urged upon shipbuilders the ye yam 
of endeavouring to extend the application of power 
rivetting to the shell plating of iron vessels. By this 
means we both increase the frictional resistance, and 
also, by more completely filling the rivet holes, vastly im- 
prove the rigidity of the rivetted joints. The difficulty of 
completely and exactly filling the countersink of a counter- 
sunk hole with a machine-closed rivet suggested to his 
friend Mr. Kirk the idea of entering the rivet from the 
outside, both the rivet and the countersink being made to 

uge, and then closing up with a machine snap point on 
the inside of the hin What rogress he has made in 
this direction he did not know, but the difficulty did not 
appear to be an insuperable on. 


It will be seen that the point of Mr. West’s paper is 
that the ultimate strength of a rivetted joint is a matter 
of secondary importance to the shipbuilder. That is to 
say, the moment a joint begins to give way or slip it 
becomes useless ; and this is in a large measure due to the 
circumstance that in ships both tensile and compressive 
strains are put on the same joint at different times. The 
discussion was opened by Mr. Denny, who spoke in high 
terms of the value of this very suggestive paper. He had 
tried to get a good formula for rivetted joints in ships 
without much success. As regarded countersinking, 
practice differed. Mr. West allowed 1}in. for a lin. rivet ; 
so did he for thick plates, but others allowed ljin. and 
lgin. only. More was wanted for a thin than a thick 
plate. The great beauty of the paper was that it con- 
tained the first clear statement he had come across of the 
morbid anatomy of a ship. He found in one case where 
a ship ten years old had given way in the sheer strakes, 
that the iron deck, laid under a wooden one, had corroded 
away, so that it added nothing to the strength of the ship. 
He found that red lead paint had come off in flakes, leaving 
the iron ex ; wet got through the wooden deck and cor- 
rosion set in. He now payed over his iron decks with 
Stockholm tar, which was sprinkled with Portland cement, 
and this was again coated with tar. This stuff became like 
india-rubber in a little time, and was practically inde- 
structible. He was very doubtful whether it would be 
possible to machine rivet the hull of aship. Men could 
work up to fin. rivets; beyond that they were uncertain in 
the quality of the rivetting turned out by them. Mr. 
Davidson said that he did not like double butt straps 
because they required so much fitting. Caulking put a 
strain on rivets which should not be overlooked. Mr. 
Shaw said that he always used double butts, and there was 
very little difficulty in doing so. Mr. Mumford called 
attention to the behaviour of steel rivets, which stretched 


when iron would have broken. Mr. Martell felt the: 


importance of Mr. West’s suggestions, but he did not like 
to alter good old rules without very sufficient reasons. 
He desired at one time to use rivets of fractions 
differing from ;/;in., but the shipbuilders did not 
like these abnormal dimensions, so he had to do the best he 
could with the usual sizes of rivet iron, Mr. West had 
overlooked the value of break of joint. When all things 
were taken into consideration, in a practical ship it would 
be found that rivets as per Lloyd’s 1ules were quite strong 
enough for the plates, it being understocd, of course, that 
the rivets were 22 per cent. stronger than the plates by. 
calculation. In treble-rivetting fin. rivets were quite 
large enough. The great objection to the lin. rivet was 
that it weakened the frames seriously, and he objected to 
quadruple rivetting as practised by Messrs. Harland and 
Wolff because it could only be got in by cutting the top 
off every alternate frame, a very bad thing to do. He 
mentioned the case of the Glen Stuart, which went ashore. 
The rivetted seams did not part, but they gave way by the 


elongation of the holes. One great cause of slipping in a: 
joint was indifferent workmanship. Mr. White held that» 


the rivets were quite enough for the plates. Experiments 


ase 12 | 18 | | | 34 16 | 17 | 18 

a | which, as he had already intimated, provide somewhat 
| more rivet area than Lloyd’s rules do. The pitch in each 
| case is taken at four times the diameter of the rivets for 
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WEBBS SYSTEM OF VENTILATING SHIPS. 
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made when the Iris was being built in the Royal Dock 
showed that in steel plates a jin. steel rivet was for 
ten tons, and an iron rivet for eight and a-half tons, 
however the joint was made up. He did not think 
machine a could be done in combination with 
proper countersinking. 

_ Mr. West replied, insisting on the im ce of guard- 
ing against slipping, which, as far as he could learn, took 
one ut 23 per cent. of the gross or breaking 


A vote of thanks having been returned, a paper was read 
Mr. James Webb, Lloyd’s surveyor, 


On THE VENTILATION OF Mercuant SHIps. 

Mr. Webb said he had ventured to pro a system 
which he hoped would be the 
losses of valuable lives; ships, and cargoes. He f 
from the Board of Trade returns that from 1871 to 
1881 there were 231 vessels lost or damaged and 
seventy-five lives lost owing to explosions of coal gas, 
or to spontaneous combustion of the coal cargoes carried 
by the vessels, and which may be, in a great measure, 
attributable to the want of efficient ventilation. After 
alluding to various systems of ventilation, he went on 
to suggest his own. This consists of ordinary round iron 
Pipes from 2in. to 4in. diameter—according to the size of 
the vessel—perforated with small holes from 6in. to 12in. 
—_ which pipes should be led fore and aft, close under 

main deck beams in each cargo hold and coal 
bunker, and, if considered necessary, may also be carried 
ath p close under the deck. After ing the 
pipes around each cargo hold, &c., they should be led 
through the coal bunkers and brought up into the funnel 
casing—see Figs. 1, 2, and 4—taking care that after leaving 
the cargo space the pipes are not perforated, so as to make 
the ventilation of every compartment independent of each 
other, and a suitable means found for ne the foul 
air, either as shown in Figs. 1, 2, and 4, which is, I think, 
the best plan, and is the usual method, or by any other 
method in connection with utilising the waste heat from 
the boilers, upon which the success of the plan depends. 
_ Although in some systems he had mentioned provision 
is made for drawing the vitiated air from a compartment, 
there is nothing fitted for renewing the supply of fresh air 
except the deck ventilators, which are often not available, 
and to ensure perfect ventilation it is necessary to adopt 
means which will effect this, even in bad weather. For 
this purpose he would propose a small valve fitted on the 
upper deck, of the same area as the exhaust pipes, and 
which shall also be automatic. Referring to Fig. 5, which 
shows an enlarged section of the proposed valve, it will be 
seen that it consists of a bent pipe of from 2in. to 4in. 
diameter, and about 12in. high, dale either of cast iron or 
metal, and secured to the deck with nuts and bolts. . 

_ The open end A has a bell mouth, and from this mouth 
is suspended a ball of elmwood and cork or hollow globe of 
metal supported by a spigot and guides. The valve should 
be fitted to each end of the compartment near the 
boundary bulkheads, and a hole cut in the deck of the 
same size as the internal diameter of the valve, and to the 
under side of the deck it would also be advantageous to fit 
a pipe B, leading to the bottom of the compartment, and 
secured to the bulkhead with straps. This pipe also to be 
perforated. Under ordinary conditions, when the exharst 
Pipe was drawing the foul air from the compartment, the 

h air would find its way between the ball and the edge 
of the pipe A and down the pipe B, which, being per- 
forated, no matter whether the hold was full or nearly sc, 
the fresh air would escape through the holes into the com- 
partment in the same proportion as the foul air was with- 
drawn, and thus a thorough circulation would be main- 
tained. In bad weather, supposing a sea to flood the 


decks, the water would be prevented from finding its way 
down the pipe by the self-acting ball, which being made 
of cork and elm or hollow metal, would rise in the water 
and fill the entrance of the bell mouth, and, on the water 
being cleared from the deck by the water ports, it would 
resume its normal position. As a gu — any 

being done to this valve, he would enclose it in a 
wrought iron shield to be fitted round the pipe as shown ; 
this would prevent any damage being done to it, either by 
the sea or by any object striking it. 

A very brief discussion followed, favourable to Mr. 
Webb ; and the reading of a paper by Captain Heathorn 
on the use of his well-known balanced rudder as water 
brake for stopping the way of ships, brought the meeting 
toan end. It was one of the least interesting held for 
years by the Institution, as there was too much sameness 
in the papers, the great bulk of which dealt only with 
questions of stability. 


PROPOSED LOW-LEVEL LONDON BRIDGE. 

THE engravings which we publish below are illustrations of a 
bridge designed by Messrs, Bell, Miller, and Bell, Westminster, 
for crossing the Thames below London Bridge, and for the con- 
struction of which powers are now being sought from Parlia- 
ment. It is a low-level bridge, and at its soffit would be of 
the same height as London Bridge. It would be carried on iron 
cylinders, so as to give the least interruption to the waterway, 
so that the barges, ordinary river steamers, and other small 
craft traffic would not be interrupted. It is proposed that the 
bridge should cross the Thames from Tower Hill to Horsely- 
down, and start from each side in a straight line; but when 
approaching towards the centre of the river it would bifurcate into 
two branches of a V-shape, the ends of which on both sides 
would be joined by opening swing bridges revolving on their 
centres, and forming two passages for ships to pass through. 


be compared with the open channel; but if @ bridge of some 
kind is imperatively required, and of this there is no doubt, it 
seems that this system could be constructed at a very small 
cost compared with other systems which have been proposed. 


TWO-CELL EDCO BATTERY. 


THE accompanying engraving illustrates a handy form of two-+ 
cell bichromate of potash, zinc and copper, and sulphuric acid 


| battery, and known as the “ Edco” battery, and sold for work- 
| ing the smallGriscom motor, for running a table fan or a sew- 
| 

| ing machine. As will be seen, it is arranged so that the zinc 
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On a ship passing through either from above or below, the 

swing bridge on one side would be opened, while the traffic of 

the bridge would be diverted by a simple arrangement along the 

other swing bridge, and when that bridge was opened to allow of 
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the ship passing through, the other swing bridge would by this 
time be closed, and the traffic of the roadway passing over. 
The traffic along the bridge would therefore be uninterrupted. 
The advantages of this system would be that it would form 
practically a level bridge across the river; that the road traffic 
for both vehicles and passengers would be continuous and with- 
out stoppage of any kind; that ships of the t class could 


pass through with ease. Of course for navigation, nothing can 


electrodes may be raised and held in position by rods and 
bayonet locks when a current is not required. It will givea 
current for from sixty to ninety hours for driving one of the 
small fans we noticed a short time since, and may, of course, be 
used for other purposes, two or more of the batteries being 
employed. The battery, as well as the Griscom motors, is being 
supplied by Mr. C. Heap, of Archway House, Bush-lane, Can- 
non-street, and the materials for charging the cells are also to 
be had ready p Two of these, each about 12in. by 12in. 
by 15in., will drive a sewing machine. 


GENERAL ENGINEERING CoNSTRUCTION.—The eighth and last of 
a course of lectures on ‘‘ General Engineering Construction,” by 
Mr. J. W. Wilson, principal of the Crystal Palace School of 
Practical Engineering, was delivered on the evening of April 3rd, 
in the reading-room of the Society of Engineers, Victoria-street, 
Westminster. The lecturer commenced by giving a short rece | 
of the origin of the Exhibition of 1851, and the manner in whic 
the novel form of structure then adopted was arrived at. He then 
proceeded to describe the general nature of the building, and the 
way in which the difficulties of construction were surmounted, 
giving also statistics as to the enormous amount of material _em- 
pares. He then described the removal of the Hyde Park 

ilding to Sydenham, the manner in which it was altered to suit 
the new requirements of the position, adding information as to the 
arrangement of the water towers and the fountains, together with 
a description of the various engines employed for the purpose 
pumping the water, concluding with some general remarks upon 
the ao and disadvantages of such temporary structures, 
together with information upon the cost of maintenance. 
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THE LAKE OF LUCERNE STEAMBOATS, 


Tue steamboat service on the Lake of Lucerne, so popular 
_ and well known to tourists from all parts of the world, began in 
the year 1836; the first steamboat floated on the lake was the 

Stadt Luzern, 125ft. long, 17ft. breadth of beam, 40-horse 
— built by Messrs, Escher, Wyss, and Co., of Zurich. This 

t in more recent times carried goods only, and ceased running 

in 1880. The second boat was the St. Gothard, built in 1842 
| Messrs. Escher, Wyss, and Co.; its length was 130ft., breadth 

beam 15ft., and 42-horse power. This first steam navigation 
of the lake was commenced by the Lucerne Steamboat Com- 

y, which, from 1836 to the end of 1839, had but the one 
t, the Stadt Luzern, and the directors established six piers 
on the lake, namely, Lucerne, Weggis, Beggenried, Gersau, 

Brunnen, and Fluelen. In the summer the boat made two runs 
to and fro per day, and in the winter, one. It could accom- 
modate 350 passengers, 

Mr. C, F. Knérr, a Lucerne banker, who also was one of the 
directors, gradually bought up the shares of this company, until 
he became the sole proprietor of the service. He remained the 
sole proprietor from 1839 until 1847, and the service was carried 
on under the name of “Knérr's Steamboat Company ;” under 
his management the St. Gothard was purchased, and but two 
boats were running on the lake until 1847. In that year 
another organisation was formed, called “The Postal Steamboat 
Company,” with which Mr. Knérr was also connected ; this was 
at the time of the civil war in Switzerland, when two more boats 
were required for the transport of soldiers, consequently the two 
new boats then built, named the Waldstiitter and the Rigi, were 
for years afterwards popularly known as “the Sunderbund 
ships.” Mr. Miiller, President of the Government of Canton Uri, 
was the president of this company. 

These two companies, with their four boats, carried on the 
traffic until 1859, when the Swiss Central Railway Company 
bought the Stadt Basel and the Stadt Mailand, and rented one 
each of these ships to the two steamboat organisations. In 
1863 the Schwan was built by the two companies, to compete 
with a little steamboat, the Rotzberg, built by Mr. Bliittler, of 
Rotzloch, a paper manufacturer, who not only carried his ) 
but the goods of other people, as well as passengers, The Rotz- 
berg was built at Hamburg in 1862, so commenced running a 
little before the Schwan. Before long the directors made a 
somewhat large payment to Mr. Bliittler to cease carrying pas- 
sengers and public goods. His little boat has been out of use 
and rotting away ever since. The two companies built a new 
boat each in 1863, the Winkelreid and the Wilhelm Tell. 

_ In 1870 the two companies were united under the present 
title of the “Vereinigte Dampfschifffahrt-Gesellschaft des 
Vierwaldstiittersees,” or, “The United Steamboat Company of 
the Lake of the Four Forest Cantons.” By this time the people 
of Lucerne began to surmise that as the existing companies 
could pay a dividend of 15 per cent. per annum, a competing 
company could reasonably expect to make 7 or 8 per cent., so 
The Steamboat Company of Lucerne was formed; and ordered 
the construction of the Schweiz and Victoria, by Messrs. Sulzer 
Brothers, of Winterthur, but by July 1st, 1870, before the boats 
were finished, there was a fusion of this company with the older 
one. In the same year a little company at Meggen bought a 
little boat, the Rutli, of 8-horse power, 45ft. length, 9ft. breadth 
of beam. This company was at once, by mutual agreement, 
fused with the larger one, which was thus freed from all com- 

tion, In 1870 the United Company built the Helvetia, 

© years later Mr. Knoérr founded another organisation, The 
Saloon Steamboat Company, of which he was sole proprietor, 
and under his orders the Germania and Italia were built, and 
subsequently launched at Vitznau. As he was a member of the 
directorship of the United Company when he initiated this 
competition, the other directors threatened him with an action 
at law for the act. He stopped all legal action by selling his 
two boats to the United Company at cost price, and before they 
were finished. 

Since 1872 there has been no change, and the United Com- 
pany paid a dividend of 5 per cent. during the'earlier years of 

»€xistence, and from 6 to 8 per cent, per annum during the last 


THE LAKE OF LUCERNE. 


five years, the rise being chiefly due to the transport of materials 
for the construction of the St. Gothard Railway. At the present 
time the chairman of the United Steamboat Company is Mr. 
Schultheiss Jul. Schneyder, and the managing director 
secretary, Mr. Ed. Schmid. 

The following table gives statistics as to the present steam- 
boat fleet on the Lake of Lucerne. The six steamers at the 
head of the list are non-saloon boats, 


The Lake of Lucerne Steamboat Fleet, 1883. 


* 
i 
Steamboat. Builders, | 23 | B | 
& a 
fr. 
1, Germania Escher, Wyss, 
and Co... ..| 1872 | 110 | 59°40] 6-39 | 187,525°70 
2. Italia Ditto .. | 110° | 59°40] 6-39 | 137,525°70 
8. Schweiz .. Sulzer Bros. :.| 1870 | 100 | 60°45] 5-91 | 131,819°40 
4. Victoria: Ditto.. .. ..| | 100 | 60°45] 5°91 | 131,819°40 
5. Helvetia... Escher, Wyss, 
and Co... ..|_ 4, | 70 |51 | 5-40| 81,860" 
6. Waldstiitter ..| Sulzer Bros. 1879 | 60 | 43°40} 4°80 | 70,053°15 
7. Wilhelm Tell..| Escher, Wyss, 
and Go..." ..| 1864 | 55 |48 | 4-98| 63,498°55 
8. Winkelried ..| Ditto.. .. ..| 1863} 55 |48 | 4:98] 38,299-05 
9. Stadt Basel Ditto.. .. ..| 1850 | 45 |45 | 4:80 | 58,939°65 
10. Stadt Mailand.| Ditto... » | 45 145 | 4°80] 58,939°65 
1. Rigi.. .. ..| Ditchborn and 
Mare .. 1848 | 82 | 87:80| 4°20| 40,278°10 
12. Schwan .. ..| Escher, Wyss,’ 
and Co,. 1963 | 12 | 22°50| 8 13,912°65 
| | 964,464-50 
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were seventy-five foggy days, and the minimum number of foggy 
days on the lake in one = has been twenty-five. In foggy 
weather the boats which have to cross each other en route must 


and | cross at the particular pier named for the purpose, and not out 


in the open. In foggy weather, at one or two projecting points 
of land near the track of the ships, fires are lit on the ground at 


Passenger Traffic in 1881 and 1882. 


Fluelen Ktissnacht 
um ‘umber 
Months. P. P. Passeng 
1882, | 1881. | 1882. | 1881. | 1882. | 1881. | 1882. | 1881. 
January 18,740} 19,721] 3,987| 4,216) 3,610) 3, 26,337| 27,274 
February 9,354] 23, 4,763] 4,810] 3,009} 4,010) 27,126! $2, 
March .. 29,137| $1,398] 6,326) 6,375) 3,945) 5,205) 39,408) 42,978 
April 82,081; 30,850) 7,646) 6,982) 5,334) 4,650) 45,061| 42,482 
ay 54,752| 52,370] 10,877] 11,663} 7,865] 7,527] 73,494) 71,560 
June | 55,147} 60,233] 10,949} 11,057| 6,643) 6,428) 72,739) 77,718 
July 91,844/104,136| 19,361| 21,619] 9,002) 11,250/120,207|137,005 
A 122,014/127,932] 25,269) 27,017; 10,563) 11,694) 157,846) 166,643 
September 68,695) 80,403] 13,024) 20,076; 7,616 9,934) 89,335 110,413 
ber $3,424] 41,129] 9,419] 10,418] 5,62°| 6,943) 48,464) 58,490 
November 18,477] 27,087] 5,970] 6, 8,461| 4,368| 27,908) 37,543 
12,954) 19,614) 4,300) 4,485) 3,646 3,535) 20,900 27,634 
556,619,618,337 121,801,134,856) 70,315) 78,881 748,825 882,064 


night and bells rung by day by men appointed for the purpose, 
Under a police regulation it is ordered that in foggy weather a 
bell must be sounded every half minute on board the ship; by 
another police order every barge or rowing boat out on the lake 
must carry a horn to be able to warn a steamboat in a fog of its 
proximity. With these safeguards the steamboats go at full 


Performances of the Lucerne Steamboats and Coal Consumed in 1882. 


Consumption of coal. 
| Per horse-power. 
3 Per kilometre. Per hour. | Per kilometre. Per hour, 
| | 1882, | | | 1981. | 1982. | 1881. 
kilog. kil kilog. % kilog. kil kilog. kilog. 
110 95 | 1302°40 | 5911°1 26°1 rid 453 447 0237 0252 4°12 4°06 
Italia ., 11 17921°40 | 1059°50| 4785°9 | 26-7 28°2 451 476 0243 4710 4°33 
Schweiz 19893°60 | 1187 4527°3 | 22°7 24°3 381 419 0227 0243 3°81 4°19 
Victoria 100 | 28031°25 | 1654°55 | 6737 4 24°4 407 420 0240 0244 4:07 4°20 
Helvetia 70 | 36459°25 | 2216 6496°7 | 17°8 18°7 293 0254 0267 4°18 4°18 
Waldstiitter 35875 2245°55 | 5501°5 | 15°38 15°6 245 0255 4°08 4°16 
Wilhelm Tell 55 | 31555°20 | 1997745 | 4676-9 | 14:8 15°1 242 242 0270 6273 4°40 4°40 
Winkelried .. 55 | 8686°35 | 800° 1101°6 | 12°7 12°4 137 137 0230 2°49 2°49 
Stadt Basel... 45 | 2551210 | 1587710] 3061°9 | 12 12°2 193 197 0279 0271 4°29 4°38 
Stadt Mailand . 45 | 20075715 | 1261°55 | 2544°6 | 12°6 13 201 213 0280 0289 4°47 4°73 
32 | 18884°10 | 1260° 2506°5 | 13°7 198 196 0425 0428 6°19 6°12 
wan 15 | 16766-90 | 1167°55 | 906 89 7 128 0360 4°46 | 12°30 
Rutli .. ¥ 8 | 5400° 408° 238°4 4°4 54 0550 0512 7°25 6°75 
Merkur 12 | 2165-70 | 927710] 432 17°5 16 132 1458 10°08 
299584°45 | 18408-10 | 49497°4 _ = - | 
Average consumption of coal 17°06 16°9 268°5 246 
In 1882 the total income from the traffic was | speed through the fogs, and are steered by compass. There has 


passenger 
765,358°14f., and from goods, luggage, cattle, &c., 146,482°64f. 
The accompanying table of the passenger traffic for 1881 and 
1882 shows how the tourist season affects the interests of the 
company, and how the traffic is divided on the three steamboat 
routes on the lake, which routes may be traced by the aid of 
the map above. The falling off of the number of pas- 
sengers in 1882 is ascribed to the opening of the St. Gothard 


way. 
The United Steamboat Company at the present time employs 
i 12 


5 captains, 2 engineers, 14 ticket collectors and examiners, 

pilots, 38 seamen—orlakemen, 11 engine drivers, 23 stokers—total 
105 men engaged on the boats. From 65 to 70 men are engaged 
in the various workshops on land. There are 24 landing stations 
and 35 piers, some of the stations having two or three piers, Lucerne 
has five. -The running of these boats is never stopped by fog, nor 
is the speed then slackened. . In one exceptional year there 


been but one steamboat accident on the Lake of Lucerne. In 
the year 1871 the Schweiz ran into the little Brunig amidships, 
cutting open the engine room, and the Brunig sank off Meggen- 
horn. Two passengers out of the fifteen persons on board were 
drowned. The collision was at night, and due to a mistake in 
steering on the part of the pilot of the Brunig, who, after an 
official investigation of the case, was fined 15,000f., being the 
amount of the damage done. He was able to pay the whole; 
but after he had paid 5000 the directors paid the other 10,000 
to save him from ruin. One of the deceased passengers had no 
near relatives, and the parents of the other, at Meggen, refused 
to receive any money compensation for the death, so the 1000f. 
offered them by the directors was given to a public school at 
Meggen. The captain of the Schweiz was not in fault, but had 
actually backed his engines when the Brunig came upon the 
stem of his ship broadside on, By means of four barges with 
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windlasses the Brunig was subsequently raised from 84ft, of 
water, and is now running, none the worse under the name of 
the Schwan. 

The repairing sheds of the company are within five minutes’ 
walk of the St. Gothard terminus at en and all the ma- 
chinery therein is driven by an engine of 15-horse power. A 
winding machine made by Messrs. Escher, Wyss, and Co., and 
driven by a vertical engine of 12-horse power, is used for draw- 
ing the ships out of the lake and up the slip for repairs ; a model 
of the winding machine was on view at the late Swiss National 
Exhibition at Zurich. Steamships are repaired and transformed 
in these works, but not built; at the present time the steamship 
Helvetia is being transformed into a saloon ship on the slip. 
The long cradle which carries the ship is prevented from run- 
ning back by ratchet work catches between the rails on which the 
wheels of the cradle run. In the carpenters’ shop is a quantity 
of Canadian pitch pine bought at Antwerp; it is found to be 
longer, harder, and more free from knots than Swiss pine. 
— dark the shops are lit with Edison's incandescent electric 
ights. 

New feeders for supplying machinery with oil, under the 
patent of M. Louis Bourgeois, of Paris, have been tried on some 
of the ships, with the result of saving about 50 per cent. of oil ; 
consequently all the engines of the company are to be fitted with 
these feeders, of which a con- 
siderable number are now lying 
in the workshops. The princi- 
ple of the invention may be 
explained by the aid of Figs. 1 
and 2. In Fig. 1, A, B, C, D, 
is a cylindrical glass vessel to 
hold the oil, and fitted with 
the loose brass cap A,D. The 
place at which the supply of 
oil is regulated is in N and H. 
The lower part of G is of 
leather, to stop the flow of oil 
when G is completely screwed 
down by the handle E. Through 
the screw K the regulated 
supply of oil reaches the ma- 
chinery, and the number of 
drops falling per minute can 
be seen in the opening above 
the screw K. There are several 
vertical grooves in the interior 
of the glass vessel, into which 
the little leaden ball W falls in 
succession whenever E_ is 
turned, and because of the constant pressure of the wire spring F. 
The grooves being at regular distances, they are a guide enabling 
the engine driver to give any large fraction of one rotation of the 
handle he chooses. The bottom of the vertical shaft E G is repre- 
sented in Fig. 2, in which H K represents the channel in the 
screw through which the oil flows. More or less of the hole H 
is covered by the top of the female screw in which H K works, 
and the extent to which this hole is covered is governed by 
rotating the handle E, Fig. 1, whereby the supply of oil is regu- 
lated. Thus the driver can give a steady flow of as many drops 
of oil per minute he chooses, and this supply he exactly pro- 
portions to the work the engine is doing at the time. 

By the panoramic map on the preceding page itwill be seen that 
because of the lake and mountains in its way, the St. Gothard 
railway makes a large circuit through comparatively level 
country before reaching Flueien and the beginning of the 
mountain-climbing part of the line at Erstfeld, where the moun- 
tain engines are put on the trains. Hence, in fine weather, 
passengers often quit the railway at Lucerne, go on by boat to 
observe the scenery, and rejoin the railway at Fluelen. Between 
Brunnen and Fluelen the railway runs in galleries and tunnels 
halfway up the perpendicular mountains, which here border the 
lake, and nothing is more surprising to a passenger on the boats, 
who is previously unaware of the path of the railway, than to 
have it revealed to him by white puffs of steam that a railway 
has actually been driven along the centre of the face of these 
precipices. In time the St. Gothard railway will have a more 
direct route-to Fluelen, for one part of the intended system of 
lines includes the construction of a railway from Lucerne to 
Immensee direct ; the line has just been planned, and the route 
decided. The construction of the new section will involve much 
tunnelling, but a path involving less tunnelling would probably 
be just as expensive, because of the high price of the land of an 
alternative route. 

The Lake of the Four Forest Cantons is. not bordered every- 
where by factories and works, like the great Lake of Zurich ; it 
bears the general reputation of being the most beautiful lake in 
Europe, wherefore it is bordered by expensive villa residences, 
standing in their own wooded grounds, and the cost of land and 
residences at eligible parts of the borders of the lake is very 
high. The whole district is one more of pleasure than of manu- 
facturing industry, and has been so much more thronged by 
visitors since the opening of the St. Gothard railway, that 
several of the large hotels on the borders of the lake, near 
Lucerne, which formerly were regularly closed ‘during the 
winter, are now open all the year round. H. 


Tron anp Steet IystrrvTe.—The annual meeting for 1884 
will take place at 25, Great George-street, London, 8.W., on 
‘Wednesday, the 30th of April, Thursday, the Ist, and Friday, the 
2nd of May next, commencing each day at 10.30a.m. On Wednes- 
day, April 30th, there will be at 9.45a.m., a meeting of the Council 
in the Council-room at 25, Great George-street; at 10.30 a.m., 
a general meeting of members. Scrutineers will be appointed for 
the examination of the voting papers. The Council will present 
their report for 1883. The treasurer will submit the financial 
statement for 1883. The Bessemer gold medal for 1884 will be 
presented to Mr. E. P. P. Martin and Mr. E. Windsor Richards. 
A selection of papers-will-be read and discussed. On-Thusday, 
May Ist, the 10.0a.m. meeting of Council, at 25, Great George- 
street; 10.30 a.m., general meeting of bers. <A selection of 
papers will be read and discussed, — Friday, May 2nd, 10.30 


a.m., general ting of 2 of papers will be 
read discussed. There will be adjourned discussions 


and 
(1) “On the Tin Plate Industry,” by Mr. E. Trubshaw, 
Lianelly; (2) the Coal Washing Machinery used by the Bochumer 
V erein,” by Mr. F. Baare, Bochum; (3) “‘On the Manufacture of 
Anthracite Pig Iron,” by Mr. J. Hartman, Philadelphia, U.S A. 
Adjourned papers (1) “‘On recent results with Gas Puddling 
Furnaces,” by Mr. R. Smith-Casson,; Brierley Hill; (2) ** On a new 
form of Gas Sampler,” by Mr. J. E. Stead, F.C.S., Middlesbrough, 


Fire,” b yey C. Orde-Browne, Lecturer on Armour at Wool- 
hog hy “* On Recent Progress in Iron and Steel Shipbuilding,” 
(8) the most 


illiam John, Barrow-in-Furness ; 
obtained in the tion 
Gaseous Fuel,” by Mr. W. 8. Su’ , Birmingham 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible fr the opinions of our 
correspondents, 


FORCED DRAUGHT STEAM BOILERS. 

Si1n,—There are, I believe, few of mgd readers who will not con- 
sider the discourteous and unjustifiable remarks in THE ENGINEER 
of last week on ~~ Paper **On Combustion of Fuel, &c.,” read at 
the Institution of Naval Architects, as unbecoming any respectable 
journal. The ¢ r of these remarks will satisfy your readers 
that the Council of the Institution, whose judgment you impugn, 
are infinitely better able to judge what papers should be read at 
their meetings than the incompetent or malevolent writer of the 
paragraph on my paper in your journal. 


As you have given publicity in your pages to a caricature 
of my Paper under the guise of a criticism thereof, I request the 
same publicity for a few remarks I have to make in to some 


of the statements in my paper which you P I 
The points to which I woul ially direct attention are :—(1) 
That the dimensions of the boilers and area of fire-grate which I 
give in my paper as sufficient to supply steam to maintain 
12,000 indicated horse-power, in suitable engines—on my system 
of combustion under air pressure—are not imaginary or “ less,” 
but what has already n amply proved sufficient by repeated 
trial. Further, the consumption of 1°61b. of coal per indicated horse- 
power, which I state in my paper would not be exceeded when using 
the six smaller boilers on my system, is also based on evaporative 
results obtained in actual trial when consuming as much per square 
foot of grate per hour as would supply 12,000 indicated horse- 
power from these boilers. So far from having overstated these 
results, they justify me in undertaking to maintain in boilers and 
fire-grate of same proportion an equal ratio of indicated horse- 
power at an appreciab.y less consumption than 1°6 lb. per horse- 
power per hour. (2) The estimate of the consumption of coal in 
the Oregon was made on the assumption, and no other, that her 
boilers were supplying steam sufficient to maintain 12,000 indicated 
horse-power in the engines in regular work at sea. If this is not 
kept clearly ir: view, the chief point of my —— will be lost, 
and the object of my illustration misunderstood. The comparison 
is entirely one between the economy of combustion in boilers by 
natural draught when a high evaporative power is demanded, and 
that of my system by air under pressure in the same circumstances. 
What I affirm under the guid of practical tests is that with 
natural draught even the boilers of the Oregon cannot main- 
tain 12,000 indicated horse-power at sea on every day’s work with- 
out a sacrifice of economy. The firing must be hard, and the 
temperature of the escaping gases must necessarily be high—quite 
300deg. at least higher than what I find I can reduce them to in my 
air pressure system when working at the required rate of combus- 
tion. Besides other means of testing results by natural draught 
under the liti ti 1, I have the experience of those 
who are running similar high-powered steamers that even 
at ratios of power somewhat less, the consumption of coal is 
not under. 2°6lb. per indicated horse-power per hour, There is 
nothing in my statements inconsistent with the fact that the 
Oregon may be the most economical steamer of her class afloat. 
From the great experience and skill of her builders, I am quite 
prepared to believe that she is so; but a high actual economy will 
necessarily be found at more moderate powers. The consumption 
per indicated horse-power will be very different when working at 
8000 or 9000-horse power than when 12,000 are maintained. This 
is the chief point at issue in my comparative statement of the two 
sets of boilers. While I maintain that boilers worked by natural 
draught are unnecessarily large, and are less economical in all cases 
than boilers worked by air under pressure on my system, it is in 
such casés as these high-powered ocean steamers that the contrast 
becomes so marked. It will be evident, however, to any reader of 
my paper that as the Oregon has been put forward as a hypo- 
thetical case for the sake of comparison, should the consumption 
be found in actual running to be less than 2°6 lb. per horse-power 
when maintaining 12,000 indicated horse-power at sea, then my 
figures must be subject to the correction of this difference, whatever 
it may be. (3) The weight of air assumed in my paper as used in 
the two sets of boilers per pound of coal consumed, and the power 

uired to supply the air by engine and fan in the air pressure 
boilers, are referred to by the writer of the paragraph in THE 
ENGINEER with an apparent effort at sarcasm. 

In assuming 15]b. of airfor the combustion of 1 1b. of coal as a basis 
of calculation it is evident that this comparatively low proportion 
of airis rather in favour of the natural draught boilers. Had a 
higher proportion of air been assumed, the difference in economy 
would have been still more in favour of the boilers worked by 
mechanical supply. Then as to the power required to supply the 
weight of air by the engines and fans, the calculations, I presume, 
will be found to be correct. It scarcely requires to be mentioned 
that the actual power in some cases may be increased by various 
causes, such as a lower efficiency of fan, friction in pipes and 
passages, effect of back pressure, &c. If we pn however, 
that even double the power given in my ia r may be necessary in 
some cases from such causes, then 37-H.P. instead of 18°6-H.P. 
will not be felt to be a very extravagant increase to effect perfect 
combustion in boilers supplying steam to engines indicating 
12,000-H.P. JAMES 

Glasgow, April 15th. 

[We have commented on Mr. Howden’s letter in another page.— 
Ep. E. 


THE EFFICIENCY OF FANS. 


S1r,-—I wrote on the Ist December, 1883, ‘‘ The Capell fan is an 
absurdity from beginning to end””—since that time we have had 
letters, leading articles, and experiments, and now, after four 
months, I repeat, ‘‘ The Capell fan is an absurdity from beginning 
to end.” The only new point to be considered is the report of Mr. 
Clark—what has he added to our knowledge’? I say, absolutel, 
nothing; the fan was running light, it no work to do, an 
if I invented a new cannon, knowing nothing whatever about it, 
and got a series of experiments made to prove that Krupp and 
Sir W. Armstrong were left far behind, what would you say when 

‘ou came to examine the nant if you found that every shot had 
oo fired with blank cartridge ’ 

With respect to the experiments, I say it is utterly —— 
correctly to measure the air under such circumstances. (1) use 
one cannot get anything like a true average over the sectional area, 
(2) Because the shielding reduces the result to mere guesswork, 
(3) Because neither Cassella nor anyone else can give the correction 
to be applied to an ter under a speed of 5000ft. per 
minute. Let me ask, how was it got? Then we come to the power 
used. In all tests that have been made on fans to my knowledge 
the gross indicated horse-power has been taken, and no deduction or 
allowance made for anything; but here we meet with a deduction 
of 25 per cent. at one slap—but no, I am wrong, one deduction is 
for slip and another for internal resistance, but the result is 25 per 
cent. Now, having found the fan doing more than the power 
applied amounted to, what is the use of flying off at a tangent to 
prove that this was owing to some occult infl of *‘ the comy 
satory action of a fluid flowing through a constricted conduit?” 

Careful experiments made upon the best types of ventilators 
working on mines show that something like 5 per cent. is as much 
as any of them exceed the others in useful effect, and that the 
choice depends most upon first cost and durability; but if an 
allowance of 25 per cent. has to be made from the indicated power 
applied, the results may well warrant the Rev. Mr. Capell in 


saying, “‘I have long been aware of their puzzling character.” I 
am a good deal ed, too, but not with the fan. Sy ee 
is = the » who, as Mr, Hearson says, have got mud 
over it. 


I asked on the 8th that we should have a 


December reasonable 
| sized fan upon » mine. Oa the th March T had a letter from Mr, 


—== 
Evers-Swindell, saying a Capell fan was wor at Ho; i 
Colliery: ‘‘ Would I goand test it?” Isaid, 
bridge, of Sheffield, is going, as was mentioned, I will try to do 
so.” Next day I had a letter from Mr. Capell, saying the results 
were bs yang ange. that he did not consider the Conditions of 
trial such as to show any fan to advantage, but that he ho 
shortly to be able to show mea 10ft. fan, when he would be ¢' 
to seeme. I have since heard that the results at Homer Hill have 
been of such an extremely puzzling character that it has proved 
absolutely necessary to have that fan stopped at once, and taken 
away, before —t — good men go wrong. 


Durham, Ap A. L, STEAVENsoy, 


cylinder placed 


Srr,—The Capell fan possesses a constricting 
ssages leading to the 


within, and having limited admission 


driving vanes surrounding same; and these ages are partly 
closed and opened again during revolution. Now, is it not ]j ely 
that as the vanes of the woking fan traverse a larger displaci 


space than the passages can readily supply with air thro 
constricted parts, thata higher vacuum would be obtained on ry ink 
side than would be the case with unrestricted passages? But if 
this be so, is it not also likely that increased driving power would 
be necessary to obtain such improved vacuum, as the vanes of fan 
would be driven against a correspondingly greater pressure tending 
to destroy the vacuum from discharging side of fan. This 
machine may be adapted for getting a better vacuum than fany 
without intermittent restriction; but whatever advantage iy 
obtained by it in improved vacuum will be surely lost in diminished 
weight of air discharged over what would be obtained by ay 
unrestricted supply to the fan. J. Ramsporron, 
Saynor-road, Hunslet, Leeds, April 14th. 


Sir,—Having been invited by Mr. D. K. Clark, I ask your per. 
mission to re-state my reason for doubting the accuracy of the 
figures in the table accompanying his report on the Capell fan, 
published in your issue of March 28th. As in my last letter, [ 
— my attention to the results which are given for the 30in, 

t fan. 

The centrifugal action on the air, caused by the ro moti 
of a fan, produces a difference of ure in the air at the centre, 
and that at the periphery of the fan wheel. In the blast fan the 
air is taken into the eye of the wheel at atmospheric pressure, and 
sent from the surrounding casing into the pa pipe with a 
pressure in excess of the atmosphere. The work which the fan has 
to do in forcing the air into the delivery pipe against the excess 
pressure there is the useful work of the fan, and is, of course, 
derived from the engine-power delivered to the fan. The quantity 
of work so done is equal to the product of the excess pressure 
square foot, and the volume in cubic feet of air delivered. 
quantity of work is identical with the work to be done in com. 
pressing the given quantity of air. It may be expressed in horse- 
power by taking the volume per minute, and dividing the product 
by 33,000. The excess pressure is to be estimated from the water- 


gauge indication; lin. of water being equivalent to a = 
5-208 lb. per square foot. In test 10, assuming a water-gauge 
pressure of 7ft. Gin., as in my letter of April 4th, the work of com- 


pression is equivalent to 76 x 5-208 x horse-power, 


Next, in order that a quantity of air may be delivered through 
a comparatively small pipe, the air must have a considerable 
velocity, and will possess by virtue of it a considerable amount of 
energy of motion. This energy of motion may be expressed in 

horse-power by means of Mr. D. K. Clark's formula oor 
amounts, for test 10, to 3°805-horse power as stated in the table. 
This must also be derived from the engine power delivered to the 
fan. If the excess pressure and the velocity are both measured at 
the same section of the delivery pipe, the horse-power expended in 
driving the fan must be at least equal to the sum of the quantities 
for compression and motion; and in practice will probably much 
exceed it. The energy of motion alone is no measure of the useful 
work of the fan, as Mr. Clark appears to assume, though some of it 
may, by proper arrangements, be made available for doing useful 
work in addition to the directly useful work of compression. 

If we add together 11°8 and 3°8, we obtain 15°6-H.P., which, 
according to Mr. Clark, is derived from 4°9-H.P. delivered to the fan. 
This being impossible, I venture to doubt that the figures given in 
the tables are even approximately accurate. If Mr. Clark should 
say that he had no pressure in his blast in test 10, then I would 
observe that the fan was not tested under practical conditions, and 
the figures are valueless. In that case, I call his attention to test 
8, made half an hour earlier, and apparently under the same con- 
ditions, in which the water-gauge pressure is given as Sin., and 
volume of delivery, 9577 cubic feet per minute from the same fan, 
and ask him the amount of the corresponding indicated horse- 
power, omitted from the tables. The horse-power due to the 
pressure of delivery amounts to 12°09, and that due to velocity to 
3°488, or together to 15}-H.P., a quantity which is very different 
from anything mentioned in the report. THos, A. HEARSON, 

Royal Naval College, April 15th. 


Srr,—Mr. D. K. Clark’s letter is very ingenious, but I fear he 
has missed the point I have raised, no doubt through my clumsy 
way of expressing — 

The question is this: In a pipe of given length, it is said that 
the work stored in air passing through the pipe is greater in some 
places than in others, and that in some places it is greater than 
the power exerted by the engine propelling the air. This seems to 
me to be a statement the accuracy of which is open to doubt, and 
I must ask Mr. Clark to try and further enlighten me. I want to 
see how the connecting link between the engine and the place of 
greatest energy in the air is established. In the suction fan, the 
work done by the engine consists in making a vacuum, or partial 
vacuum, in the fan case and pipe. Here let us for simplicity 
suppose that, in the accompanying sketch, A is the fan, B an 
e ed tube, C the suction jae Now the whole of the resist- 
ance offered to the rotation of 
the fan depends on the differ- 
ence of pressure on the driving 
and following faces of the fan 
blades, referred to by Mr. Hear- 
son. Iam not now dealing 
with work done on air, or 
energy stored up, but with 
resistance only, This resistance being known, and the speed of 
the centre of effort of the fan blades, the power can be calcu- 
lated. The fan and the engine know nothing at all about the 
tube C, or the enlargement B. They keep a steady vacuum of, say, 
10in. of water in B, 

If now we measure the work stored in the air in B we shall find it 
to be, say x, and calling the power exerted by the engine y, thenz 
is always less than y. But the power stored in the air in C may be 
2x, or, at all events, it is greater than x. I want to know why? 

The only reason alleged is that the air flows faster through C than 
through B, but it can only do this because B, so to speak, pulls on 
it, as { understand Mr. Clark. B first pulls on the air in C, and 
sets up a high velocity in it, and part of this velocity is given baek 
again to the air in B, urging it forward, and reducing the diff y 
of pressures on the backs and fronts of the fan blades. This 
seems to me very like a man getting into a basket and trying to lift 
himself. The difference in pressure is a function of the vacuum 
in B, and the difference can only be reduced iy einiehing the 
vacuum; but if the vacuum is reduced so must be the velocity in 
©, and so would be the work in the airat C. It is like a row 
bricks on end; if we push down one yy Seep 

are Mr. must admit that the velocity must be 
put inte gir in © by some force, and this force represents ® 


eS 
| 

| 

new papers use of | | | Furnace,” 
by Mr. I. Lowthian Bell, F.R.S., &. ,Rounton Grange, Northaller- 
ton; (4) ‘‘On the Behaviour of Armour of different kinds under 
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resista d this resistance must be overcome by the engine. 
Now “a the engine overcome a greater resistance than that 

: ortionate to the horse-power it is exerting? We have an air 
a to speak; how, can the work done in pulling it be greater 
noo place than in another? 

One more question, and I have done. -Let us suppose that the 
fan is fitted to deliver into C, instead of exhausting from B; 
it would then be a pane fan. Would the power exerted be in 
this case greater if measured in C than if measured in B?. I 
assume that it would. But then we should have a difference in 
back and front pressure on the fan blades measured by the work 
done in getting the air through C, and no compensating action from 
B could reach the fan: yet the fan would do more work than the 

ine, although the total work done on the air if measured in B 
would be less. 

In few words, it seems to me that Mr. Clark treats the fan as if 
it wasa motor. He says it does more work—in C—than is realised 
as a useful result—in B—and this test is, of course, the true 
measure of efficiency. We say this of an engine. We get less 
useful work out of it than indicated power; but I cannot see how 
the same can hold good of a fan. (ted : 

Can it be shown that if there was a pressure in B, and the air 
escaped through C, more work would be done in C than was 
expended in forcing air into B? 

ilston, April 15th. C. TW. 


$ir,—The fan which extracts a given quantity of air from a mine 
at the least cost may not be the one which gives the highest per- 
centage of useful effect when applied outside of a mine. I have a 
90ft. Guibal fan which gives 1000 cubic feet of air per revolution. 
‘At 40 revolutions it gives 40,000 cubic feet of air, with 4in. of water 

uge. There are two air-ways, each 7Oft. sectional area and 
00 yards long, so that you see there is not much resistance. 
In No. 4 experiment, Mr. Clark says that a 5ft. Capell fan, with 
394 revolutions per minute, or a at emf speed of 6190ft., gave 
96,460 cubic feet of air, the indicated horse-power being 4°94. My 
fan, with 26°46 revolutions, would give 26,460ft., and the water 
gauge would be ‘2lin. The horse-power in the air would be ‘84, 
and the speed of the periphery would be 1663ft. Assuming the 
useful effect at 50 per cent., the indicated horse-power would be 
1°68, That is to say, it would take only one-third of the power to 
raise the same quantity of air with the large fan as it would with 
the small one. 

Now supposing that I had not tested the power by a large fan, 
and put on this small fan, I might have thought that this 4°94-horse 
power was necessary to raise the air, and, if the percentage of 
useful effect was high, that I had got the best fan, which would 
have been a great mistake. I do not think that the tests applied 
to the fan by Mr. Clark are at all as useful as if he were to put one 
of the fans at a colliery, side by side with another large fan, and 
test the one against the other, by making first a trial with the large 
fan and then shutting it off and testing the small one with the same 
drag. Or another test would be to have the same speed of periphery 
in the large fan as the small one, and ascertain the quantity of air 
and the horse-power developed by each engine. Simple proportion 
would then decide which was the best fan. i t M. 

Glasgow, April 16th. 


THE CREATORS OF THE AGE OF STEEL. 


Srm,—As the correspondence which is appea:ing in your columns 
under the above heading can only answer two purposes, and both 
personally beneficial to Mr. W. T. Jeans, I hope he will not think 
me impertinent for pointing out how grateful he should be to you. 
In the first place, the advertisement for his book is one of such 
prominence that few other means could have secured it; and 
secondly, only Mr. Jeans appears to doubt the evidence of facts 
regarding Mushet’s claims to the discovery of the spiegel process— 
hence he only can benefit by the discussion. However, if the result 
should be the ered exhaustion of the first edition of Mr. W. T. 
Jeans’ work and the appearance of a second free from the errors 
that are attributed to the present one, your courtesy may then 
have been for the general good. 

For Mr. Jeans to quote from Sir William Siemens to prove that 
manganese does not take up oxygen in the steel processes is not 
unlike pee from the Bible to prove that ‘there is no God.” 
If Mr. Jeans is honestly in search of the truth, and can free his 
mind from bias, let him go into a Bessemer shop and carefully 
watch the converter each time that the spiegel mixes with the 
blown metal. If he can stay long enough > will see very varied 
phenomena at the mouth of the converter when the two molten 
substances come together, from the appearance of scarcely any 
flame at all to the issue of so large a iene that in exceptional 
instances it becomes an explosion, with streams of slag ond metal 
shooting across the shop, so sudden and violent is the combination 
of the oxygen in the blown metal and the carbon in the spiegel, 
when manganese is not present in sufficient quantity to fix a t 
proportion of the oxygen that necessarily remains in the blown 
metal after complete decarburisation has taken place. Imagine, 
then, what ood be the result of using iron and carbon without 
manganese to recarburise the blown metal. The shop would soon 
look like a slaughter-house. A compound of iron and carbon is, I 
suppore, what Mr. Jeans means by “carbonate of iron,” as if he 

y intends to say the carbonate he is writing nonsense. 

Little can be gained by prolonging this discussion, as the impres- 
sion that Mr. Jeans’ letter in your current issue produces on the 
mind of an impartial reader is that he thinks, ‘‘ Well, if you do 
prove that Mushet first pointed out the value of metallic manga- 
nese in the manufacture of steel by the pneumatic process, what of 
that, since I shall show that it has no value ’” for if the manganese 
does not take out the superfluous oxygen, it does nothing. 

landore, April 16th. F. J. BR. CaRuLia. 


LAND SURVEYORS AND THE ORDNANCE SURVEY. 


Sin,—I shall be glad if you will permit me through your columns 
to bring before your notice and that of your readers the amount of 
injury land surveyors have suffered from our Government having 

en upon th ves the k of supplying landed proprietors 
and others with almost every conceivable map they can require. 

I believe I am right in saying that the Ordnance Survey origi- 
nated from a desire to have a correct map of the whole kingdom 
solely for military purposes, and that the first map made was 
pene upon a scale of lin. to the mile; this has been followed 
by one of Gin, to the mile, and one of about 25in. to the mile. It 
is this last map that has done, and is doing, the most serious 
injury to the land surveying branch of the civil engineering pro- 
fession, as far as country surveying is concerned, and the publica- 
tion of plans of towns upon the &&ft. and 44ft. to the inch scale has 
almost entirely put a stop to the higher class of geodedtical opera- 
tions, for careful surveys of large towns are no longer wanted where 
Ordnance maps of the 44ft. to the inch scale are to be obtained. 
The Ordnance map of 25in, to the mile is also doubly vicious in its 
injury, as it may be obtained with a reference which gives the 
acresge of every field, and at once supplies landowners with estate 
maps, sale plans, or whatever they may require. 

It is not cmp to dilate any further upon the injury done to 
land surveyors,as i am confident it must S obvious to all. My 
contention is that the map published upon a scale of 25in. to the 


mile and the town’s map of 44ft. to the inch-are not military- 


maps; and that whether military maps or not, their publication for 
sale is an infringement of all recognised laws of fair trade. Some 
ple may say that no doubt land gee ae is a ruined profession; 

ut the maps are excellent, and absolutely cheap. verybody 

likes to have them, and the interests of the minority must be 
sacrificed to those of the majority; besides, they may say a know- 
ledge of surveying is requisite for our Royal Engineers, and they 

cannot do better than Jearn by practising in England and selling 
the plans to defray expenses. I think it would be almost as rea- 
sonable to say that army doctors might as well maintain their pro- 
fessional prokeloney whilst in England by offering their services to 


the public for something like a shilling consultation fee. The 
ublic would benefit largely, and it would only be the medical pro- 
ession that would be injured. Besides, our army doctors might 
rust if there was not something for them to do! 

In many ways, as absurd as the foregoing, Government servants 
might be employed to the benefit of the public generally and to 
the ruin of some individual profession, business, or trade, and I 
feel sure everybody would cry outaloud against such manifestly unfair 
treatment;.and yet-we are all paadively. submitting to the extinc- 
tion of land surveying without raising a dissenting voice or moving 
one finger for its protection. } 

Can you, Sir, or some of your’ influential readers, suggest what 
should be done with a view to the suppression of the sale of the 
most mischievous of the Ordnance maps? I trust that you will 
consider the urgency of the case sufficient apology for my having 
ag erg so greatly upon your space, JUSTITIA. 

rch 31st, 1884, 

[We publish our correspondent’s letter, but we cannot propose a 
remedy. No professions or trades are protected; each has to fight 
for itself, and we cannot see what greater claim the land surveyor 
has for protection than the iron master, the cotton spinner, and 
the farmer. Land surveyors have our sympathy, but no remedy 
suggests itself that is not opposed to the policy of absolute free 
trade, with which this country is identified.—Ep. E.] 


THE CONSTRUCTIVE STABILITY OF MERCHANT CARGO 
STEAMERS, 

Sin,—The importance attached to the question of the construc- 
tive stability of merchant cargo steamers and vessels leads to the 
consideration of the methods involved for ascertaining the stability 
of these vessels under certain and variable conditions of lading, 
and of the relative usefulness of the methods, as determining the 
actual stability of a vessel, under the condition of her sailing in a 
light or a load trim—for vessels have been known to founder under 
certain conditions of lading, although otherwise with different con- 
dition of lading they have been considered safe and stable vessels. 
The general method involved is that of ascertaining at’a certain load 
line or draught of the vessel the stability or power of the buoyancy 
to right the vessel, as calculated from an assumed approximate 
— of the common centre of gravity of all the weights, and 

rom thence deducing or constructing curves of this measure of 
stability to certain angles of inclination; or ascertaining the length 
of the righting arm or lever under this particular condition of 
lading and draught of water. But the relative value of any other 
condition of lading and draught of water is not by this means 
determined, and cargo vessels have certain dead weight cargoes, 
with low centres of gravity, and deep draught of water on one 
voyage, giving them a good measure of stability that may .be 
followed by a cargo of light specific gravity having a high centre 
of tag | and light draught of water on the next voyage, and 
under this condition they may not have sufficient stability to return 
upright or to resist overturning upon any force or power acting 
upon them when rolling in a sea-way. 

Now, the metacentre is a point above which the centre of 
gravity of all the weights must not be, to ensure stability in the 
initial state, or a power to return the vessel upright upon any force 
or power acting upon her; and the centre of volume of the holds, 
or centre of internal capacity, may be the centre of lading, and 
with homogeneous cargoes entirely filling the holds, the centre of 
gravity of the cargo; this point, or centre of internal capacity or 
volume of holds, should be below the position or height of the 
metacentre at the pase sg draught of loading of the vessel, to 
ensure the centre of gravity of cargo, &c., being below the position 
or height of the metacentre; and as cargo steamers have dead 
weight cargo on one voyage, followed by light cargo the next, this 
centre of internal capacity should be below the metacentre under 
either of these conditions of loading. In some cargo steamers this 
centre of loading may be found to be above the position or height 
of the metacentre, and if loaded with an homogeneous cargo, or 
cargo of light —_ gravity entirely filling the holds, such ships 
would be unstable and liable to capsize ; os, asa matter of fact, 
such vessels have been known to have foundered, or have been lost, 
entirely from the want of sufficient stability. The problem, then, 
is, how to give as much stability to a vessel when loaded with 
homogeneous cargo filling the holds, also when floating at a light 
draught of water, as when more deeply laden with heavy dead 
weight cargoes. Admiral Fishbourne, in his work on ‘“‘ Stability, 
the Seamen’s Safeguard,” says:—‘‘ The position of the centre of 
gravity being all important, and the difficulty of entering into a 
detailed estimate of all the points changed by cargoes varying in 
specific gravity and quantity is so great, that it is most desirable 
to give a rule that will apply to all cases that shall be safe and 
effective.” And ‘‘That of the vast number of vessels that we have 
a record of, not one appears to have been rolled over because of 
having too much stability, while numbers are clearly lost every 
year from having too little.” And again he says:—‘‘The extreme 
ranges of draught in steam vessels from lessened specific gravity of 
cargoes and other things involve the advocates of high centres of 
gravity with little stability in the very gravest responsibility.” 

This would seem to be the whole cause lying at the root of the 
question, viz., that vessels have too little stability with light 
cargoes at light draught of water, while such cargoes as coal or 
grain, being homogeneous, and filling the holds, the centre of 
gravity is high in proportion to the position or height of the 
metacentre. Any power acting upon the vessel has rolled her 
over. The object to be sought is that vessels designed for 
these cargoes should have their centres of internal capacity, or 
volume of holds, below the position or height of the metacentre at 
= corresponding draught for these cargoes at which the vessel 

oats. 

The illustrations given in your issue of the 14th March show the 
principle involved in this consideration of the subject, and by 
reference to those sections may be seen the conditions of stability 
under different conditions of loading, and the relative positions of 
centre of internal capacity, and position or height of metacentre at 
any variable draught of water and under any condition of lading. 
The centre of lading, centre of internal capacity or volume of 
holds, being above the metacentre, renders the vessel unstable 
when laden with homogeneous cargoes, or cargoes of light specific 
gravity filling the holds. But with the centre of lading or internal 
capacity below the metacentre, it would be impossible to render 
the vessel unstable under any condition of lading, or at any draught 
of water. J. ANDREWS. 

Charlton, March 29th. 


THE MANCHESTER SHIP CANAL, 

S1r,—I wish to refer those interested in the economical promo- 
tion and ultimate completion of the Manchester Ship Canal scheme 
to the suggestion thrown out by Mr. Eades, of America, at the end 
of his evidence before the Committee of the House of Lords on 
the 3rd inst. Mr. Eades there suggests a scheme which I advocated 
more than twelve months ago—January 26th and February 9th, 
1883—in these columns. He said:—‘‘li he were asked to make 
Manchester a port, he should bring the canal through the land to 
Garston, and should make the mouth of it there; that was his 
idea without having given very much consideration to the question.’ 
On referring to THE ENGINEER of above dates, it will be found 
that I gave cogent reasons, physical, monetary, and practical, in 
favour of a land cyt from Runcorn to Garston. I am convinced 
that this is the simplest solution of the estuary difficulty, and I 
am glad it is supported by no less an authority than Mr. Eades. 
Wellwishers will regret if the completeness of the project be 
marred by the exigences of a hasty initiation, which precludes a 
thorough and economical definition of route. JAMES GLOVER. 

Birkdale, April 8th. 


COUPLINGS FOR SCREW SHAFTS. 
S1r,—In your last number you give drawings of Mr. Brother- 
hood’s elastic coupling, as designed for screw propeller shafting, 


this subject if you can spare me the space in your ate iy? 7 


and call attention to the butting of the shafts’ ends for transmitting 


the forward thrust. But you do not say how the thrust is taken 
going astern. As the uirements of an elastic coupling for a 
dynamo-machine are not identical with those of propeller shaits, 
would a universal joint not serve the purpose, with trunnions 
forged on the shafts’ ends and coupled with a disc having ordinary 
bearings to receive the trunnion ? 

I should be glad to hear the opinion of some of your readers on 


etter. 
London, April 9th. 


STEAM HAMMERS. 

S1n,—Referring to the letter in your issue of the 5th, we should 
be sorry to make any insinuation, and do not see that we have 
done so. Probably we have made the matter clear to impartial 
outsiders; and it is they, and not disputants, who must- judge. 
Your correspondent’s section does not show our corstruction at all, 
so that to speak of copying is absurd. We adopt what we’ think 
much better; though, of course, that is a matter of opinion. We 
hope we have not been discourteous—certainly we have been 
accurate. B. AND S. MASSEY. 
Steam Hammer Works, Openshaw, Manchester, April 9th. 


THE INSTITUTION OF CIVIL ENGINEERS. 


EXPERIMENTS ON THE COMPOSITION AND DESTRUCTIVE 
DISTILLATION OF COAL. 

At the ordinary meeting on Tuesday, the 1st April, Sir J. W. 
Bazalgette, C.B., President, in the chair, the paper read was on 
pe Experiments on the Composition and Destructive Distillation of 
Coal,” by Mr. William Foster, M.A., F.C.S. : 

The first portion of the paper dealt with the chemical composi- 
tion of six samples of coal raised in different pagts of the United 
Kingdom, and of widely different characters. One was a specimen 
of Scotch Cannel; a second a specimen of English cannel; two 
were from Yorkshire; one from Durham; and one was Welsh 
anthracite. The samples were. of good repute, either for the 
manufacture of illuminating gas or of foundry coke. The amounts 
of each and all of the elementary components were given in the 
form of tables. Each sample was then submitted to the process of 
destructive distillation, and the coke produced was then fully 
analysed, the same details having been worked out as in the case 
of the parent coals. The connection between the composition of a 
sample of coal and of the coke which it furnished was thereby 
elucidated. In this way some instructive details were brought to 
light. The relation between the amount of sulphur present in a 

rticular sample of coal and that remaining in the coke was then 
-rutnaore 9 and a table was given showing the amounts of sulphur 
evolved by the respective coals when treated as in the manufacture 
of coal-gas. In all the cases under notice the amount of sulphur 
remaining in the coke was less, and occasionally considerably less, 
than that present in the parent coal. It was remarked that this 
was in opposition to the generally received opinions on the subject, 
which were to the effect that one of the drawbacks to the use ‘of 
coke as a domestic fuel arose from its containing more sulphur than 
raw coal. The behaviour of the nitrogen of each of the samples 
of coal was discussed at great length, so that the paper formed a 
continuation of the author’s earlier researches on this branch of 
the subject. The chief interest centred in the nitrogen remaining 
in the coke, which was shown to contain from 50 to 66 per cent. of 
the original nitrogen of the coal. The amount of the nitrogen of 
the coal, coming off as ammonia during the process of destructive 
distillation, was also given for the different samples, and estimates 
were furnished of the amount coming off as cyanogen during the 
same process. By the anthor’s methods of experiment, a con- 
ddeable proportion of nitrogen was still unaccounted for, which 
he believed to exist partly in the tar in the form of alkaloidal sub- 

t , but principally as free nitrogen in the coal-gas. 
paper then dealt at great length with the question of cme | 
the nitrogen of coke as the valuable product ammonia, and show 
how this might be effected by the action of steam at a hi 
temperature. By “‘ gasifying” coke, in the manner stated in the 
paper, until it lost a little more than 40 per cent. in weight, more. 
than 60 per cent. of the total nitrogen of the coke was evolved as 
ammonia gas. In other words, 100 tons of coke, when submitted 
to this limited influence of steam, furnished ammonia equal in 
amount to 4 tons of ammonium sulphate. ‘The author then dis- 
cussed the bearing of these researches on the question of supplying 
gaseous fuel for industrial purposes. Coke was frequently, owing 
to local circumstances, and varying conditions of the weather, 
almost unsaleable in certain districts. By converting it into 
gaseous fuel of the highest thermal value, through the agency of 
steam at a high temperature, a considerable proportion of the 
nitrogen of the coke might be — obtained as a by- 
product. In the course of the treatment with steam, the sulphur 
of coke made its appearance in the form of sulphuretted hydrogen, 
a lition most favourable for its ready and profitable removal 
from the gaseous fuel. In this way it was suggested that a sulphur- 
free product could be obtained which could not fail to commend 
itself if supplied for use in such industries as those of Sheffield and 
Birmingham. usion was made to the fact that it was twenty 
ears since the late Sir William Siemens applied gaseous fuel to the 
eating of the retorts of the Paris gasworks, with perfect success, 
A similar application in this country had not been known for more 
than three or four years. Some calculations were made of the 
thermal value of the gaseous fuel which it was proposed to manu- 
facture; but they were extremely brief, and related to the figures 
obtained in the course of the experiments. 


THE OvsE Bripce.—In our impression of the 4th inst. we pub- 
lished engravings of the hydraulic machinery and its arrangement 
in the Ouse Bridge of the Hull and Barnsley Railway. We men- 
tioned the name of Messrs. Sir W. G. Armstrong and Co. in this 
matter, and should have said that the hydraulic machinery was 
entrusted to that eminent firm, the bridge and railway having been 
constructed under the engineers mentioned in our general account 
of the bridge given on the 25th of January last. 

LonDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The Thirty-first Anniversary Festival of this society took 
place at the Cannon-street Hotel on the evening of Saturday week, 
Mr. Charles M. Palmer, M.P., in the chair; Mr. J. D’A. Samuda and 
Mr. H. Stokoe, Captain Bedford Pim, Lieut.-Col. Hughes, Major 
Davis, Mr. G. A. Wallis, C.E. and about two hundred and fifty 
others sat down at dinner, Lord Wolseley, Sir Andrew Clarke, and 
several others of distinguished positions being absent in consequence 
of the death of the Duke of Albany. In the course of the evening 
Mr. Palmer spoke at length, and Mr. Samuda spoke at length on 
some industrial questions, the importance to England of the main- 
tenance of a first-class navy being dwelt upon, Captain Bedford 
Pim commenting adversely on the capabilities of most of our men- 
of-war, and objecting to the Channel Tunnel sclieme as adverse 
to the interests of the cross channel shipping, while the two former 
speakers were generally in favour of the tunnel. The influential 
position of foremen engineers as controllers of large numbers of 
workmen, the part they played and might play in maintaining and 
improving our position as the greatest manufacturers of the werld, 
was dwelt upon by the former speakers, and Mr. Stckoe in referri.g 
to foreign competition and improvement in our methods of doing 
work, said the increase in the application of machine tools had been 
always accompanied by increase in the number of skilled artisans 
required, and in the rate of wages. Mr. Joseph Newton spoke of 
the satisfactory position of the society, and the extent to which 
it is supported by employers, although for years after it was started 
he had great ditiiculty in getting employers to believe that it was 
not simply a better form of trades union. ‘The funds of the 
society were stated to be continually increasing, and the benefits 


conferred on disabled members and their dependents greater year 
by year. A considerable sum was subscribed during the evening. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


.—Madame Boyveau, Rue de la 


‘seller, 
ILLMER and Rocers News Company, 
Beekman-street, 


TO OORRESPONDENTS. 


** In order to avoid trouble and confusion, we find it necessary to 
“ee that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himeelf, and beariny a 1d. postage stamp, in order that 

by us may be forwarded to their destination. 

be taken of communications which do not comply 


*.* We cannot undertake to return drawings or manuscripts ; we 
“must therefore request correspondents to keep copies. 


Campripce.—So far as we can see, you have certainly not made an over- 


ater, can get the book ‘* On Gus Engines” from A. Seigel, Berlin. Perhaps 
Mr. David Nutt, Strand, London, can supply you. 

Suears.—You will Jind some information on the subject in the “ Pro- 
ceedings” of the Institution of Mechanical Engineers for 1858, page 73. 
‘See also Clark’s “‘ Rules, Tables, a Data,” page 587. : 

J. 8.— There is no book of the kind. The system of testing to be adopted is 
“always stated by the engineer who draws up the specisication. You ean 
read Fairbairn’s “‘ Researches on the Application of Iron to Building 
Purposes” with advantage. 

Reaper.— The treatise ** On the Joints Made and Used by Builders,” by W. 
J. Christy, in Weale’s Series, published by Croshy Lockwood and Co., may 
meet your requirements, The paper ‘‘On Joints in Ironwork,” read before 
the Civil and Mechanical Enginers’ Society by Mr. H. Adams, of the City 

London College, would be of service to you. 

J W. H.—The coupling shown by your tracing would be a very good one, if 
only india-rubber could be got to stand, The quantity needed would render 
the joint very expensive when used on a large scale, and the india-rubber 
gould be liable to injury from oil, and would, besides, gradually lose its 
elasticity, when the joint would become slack and give much trouble, An 
elastic steel disc would give a better result. We cannot say whether your 
coupling is new or not, 


TELEGRAPH WIRE. 
(To the Editor of The Engineer.) 

—I wish to put upa telegraph wire 1100 yards span across an arm 
ion Will oe reader kindly tell me what thickness and xed of 
wire to use, and what will be the sag or versed sine in the middle? 

Inverness, April 15th. ENQUIRER. 


GRAIN ROLLS, 
(To the Editor of The Engineer.) 

S1r,—Will any reader be kind enough to tell me through your valuable 
columns a good brand of iron for grain rolls, not chilled? I want an iron, 
if ble, to be close-grained, and when turned up to look like silver; 
not too hard, and to show nosmall specks as I find most of our iron does, 

Northampton, April 16th. J. H. 8. 


SUBSCRIPTIONS. 


Tne Exotneer can be had, by order, from any newsagent in town or country Co 


at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers)... .. .. £0 148, 6d, 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad, 
Cloth cases for binding Tak Encineer Volume, price 2s. 6d. each. 
A complete set of Tae Enorveer can be had on application, 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 


Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be hed, if oraforved, of 
increased rates, 

Remittance by Post-office order, — Australia, Belgium, British 
Columbia, British Guiana, Cape k 


Canada, of Good Hope, mark, 

Egypt, France, “go Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South Wales, New Zealand, 

umania, Switzerland, Tasmania, Turkey, United States, 
bird yo § Africa, West Indies, Cyprus, £1 16s. China, Japan, 
ndia, £2 0s. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria 
Chili, £1 16a, Borneo, Ceylon. J dings 
eo, Ceylon, Java, an pore, 

Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch, All 
angle advertisements from the country must he aecompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; ali 
other letters to be addressed to the Editor of Tue ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 

Tae INstrTUTION oF CrviL ENGINEERS.—Tuesday, April 22nd, at 8 Fe 
Paper to be read with a view to discussion, ‘‘On the Comparative Merits 
of Vertical and Horizontal Engines, and on Rotative Beam Engines for 
Pumping,” by Mr. Wm. E. Rich, M. Inst. C.E. 

Society OF ARTs.—Monday, April 2ist, at 8 p.m.: Applied Chemistry 
and Physics Section. Adjourned discussion on the pa by Dr. Percy 
¥, Frankland, ‘‘On the Upper Thames as a Source of Water Supply.” 
Sir Frederick Abel, C.B., D.C.L., F.R.S., Chairman of Councif, will 

ide. Wednesday, April 23rd, at 8 p.m.: Eighteenth ordinary meet- 
ri “Thames Communications,” by Mr. J. B. Redman, M. Inst. C.E. 
day, April 25th, at 8 p.m.: Indian Section. ‘The Existing Law of 
lundiord and Tenant in India,” by Mr. W. G. Pedder. The Hon. Sir 
Ashley Eden, K.C.8.1., will preside. 
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one who took in thediscussion. It isin no unfriendly 
spirit that we shall speak of it. If what we have to say 

oes not commend itself to Mr. Howden he will only have 
himself to thank; for if he had confined himself to 
facts, and manifested an intelligent appreciation of the 
lessons which these facts convey, he mi ht have produced 
something which his audience could have heard with 
profit. the paper stands, however, it is one of the 
most unsatisfactory ever read before a technical society. 
Its author has jumbled up facts and deductions in a very 
curious fashion; and he seems to be unable to see to what 
his own reasoning leads up. The paper is illogical and 
wants coherence, There are, however, some things in it 
worth reading, and with liberal excisions and alterations it 
may be made fit for a place in the “Transactions” of the 
Institution of Naval Architects. 

Mr. Howden’s thesis is that whereas about 11 Ib. of air 
would suffice for the combustion of 1 Jb. of coal in theory, 
in practice it is necessary to admit more than twice as 
much, and this represents a loss of 124 per cent. in fuel. 
He also seems to suppose that the products of combustion 
are purposely discharged from the flues of a marine boiler 
at a high temperature in order to obtain a.good draught; 
and that it ought to be ible to send them away little 
hotter than the water. Mis cure for all the defects and 
shortcomings of which he complains, is to burn coal with 
a limited supply of air under a forced draught obtained 
with a fan, and in this way, he maintains, that an 
enormous saving of fuel might be effected. But 
he implies in another place that it could not exceed 
12} per cent. For if the waste due to burning coal in the 
ordinary way is caused by the admission of too much 
air, then the saving which can be effected cannot on his 
own showing be more than 12} per cent. At the very 
outset we are brought face to face with another example of 
the inconsistences in which Mr. Howden’s paper abounds. 
He points out that in 1846 the Cornish boiler evaporated 
12°89 lb. of water from 212 deg., and this he attributes 
mainly, so far as we understand him, to slow combustion. 
This result, we may add, was obtained with a Cornish boiler, 
and by no means represents the duty of all boilers in Corn- 
wall, Indeed it is notorious that boiler management was as 
bad as possible in the palmiest days of the Cornish engine. A 
little further on we learn that slow combustion is the thing 
to beavoided when we desire economy, and no attempt what- 
ever is made to explain the inconsistency. Starting with an 
evaporation of 12°89 lb. as a species of standard, he goes 
on to assert that, in the modern marine boiler, “the 
average evaporation is probably not more than ‘6 of this 
rnish economy, while in those high-speed steamships 
which maintain an ave of about seventeen knots across 
the Atlantic, it is probable that barely the half of this 
evaporative duty is reached.” Mr. Howden must pardon 
us if we say that he is to blame for putting such unsub- 
stantiated assertions as these before such an audience as 
he addressed — or, indeed, before any audience. It is 
perfectly well known that a consumption of 2 Ib. of coal 
per horse per hour is rather over than under the average 
of good steamship performances; and it was authoritatively 
stated during the discussion on Mr. Howden’s paper, that 
the fast Atlantic liners do not burn more, alae in 
them coal is a secondary consideration as com to 
ok which must be had at any cost. If, however, their 

ilers only evaporate 6°5 lb. of water per pound of coal, 
then their engines—just as hard pushed as the boilers, be 
it remembered—-must manage to squeeze a horse-power 
indicated out of every 13 lb. of steam which finds its way 
through their cylinders. Need we stop to explain why 
such a result is impossible of attainment? Again, 
12°89 X ‘6 = 7°734. This represents, with a consumption 
of 2 1b. per horse per hour, less than 154 Ib. of steam per horse 
per hour. Does Mr. Howden fancy that the engines of 
cargo boats, indicating 500 to 750-horse power, and 
working at 75 lb. pressure, are so economical as this im- 
plies?’ The truth is that the evaporation in the modern 
marine boiler seldom falls, with good coal, below 
9 lb. of water per Ib. of fuel; a result due in great measure 
to the clean heating surface in boilers working in commn- 
nication with surface condensers. Further on we find Mr. 
Howden stating that “an average consumption of 100 lb. 
of coal per square foot per hour is burned on the fire grate 
of an express locomotive, and what should not be over- 
looked in the consideration of this subject of combustion 
under air pressure, this astonishing rate of combustion is 
accomplished with comparative ease and remarkable 
economy.” If Mr. Howden had taken the smallest pains 
to verify his figures, he could not have written thus. He 
ought to have known, for example, that express locomo- 
tives burn at the outside, with heavy trains, only 30 1b. a 
mile or so; that 50 miles an hour is an average speed 
with this consumption; and that the grates of such 
— are 18 to 20 square feetinarea. If, knowing these 
thin 
taught, he would have seen that an engine with 20ft. of 
grate burning 1001b. of coal to the foot per hour must 
consume 20 x 100, or 2000 Ib. of coal in one hour and in 


fifty miles, and mo = 40lb. per mile—a consumption 


not reached in any English express engine. Furthermore, 
if he will bear in mind that 30 lb. a mile represents the 
total consumption of the engine while standing under 
steam, lighting up, and so on, he will be able to see that 
70 lb. per square foot per hour is probably over the mark. 
Again, we find him at the beginning of his paper praising 
the Cornish boiler, because the rate of combustion 
is but 4 Ib. or 5 Ib. per square foot of grate per hour, and in 
the next breath praising the locomotive system, on which, 
he says, coal is burned at twenty times the rate. He speaks 
in very favourable terms of torpedo boat boilers worked 
with forced draught. He can never have been on board 
one during arun. The boilers are wonderfully perfect for 
their intended purpose, but there is no pretence of economy, 
about 1201b. of coal per square foot of grate per hour is 


put into the fire-boxes; but certainly not more than 100 Ib. 
of this is burned, the remainder is blown up the chimneys, 
and may be collected by the bucketful off the deck in the 


shape of cinders as large as filberts. 


he had taken the trouble to read the lesson they | H 
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It is not, however, with Mr. Howden’s mistakes such as 
those we have pointed out that we need principally concern 
ourselves, Men who have most carefully considered the 
subject know that combustion in steam boiler furnaces 
presents difficulties that cannot be dismissed in a few 
moments. All this seems to beasealed book to Mr. Howden, 
and he takes it for granted that because 12 1b. of air will 
suffice to supply a pound of carbon with its combining 
equivalent of oxygen, that combustion can be effected on 
nearly the same terms without much troubleinasteam boiler 
furnace. Now, we suppose that since the world was 
created a pound of carbon was never Sc completely 
burned into carbonic acid by the aid of only 12 1b. of air. 
We may add that Mr. Howden, in dealing with the 
Oregon, in order to maintain his thesis that small quanti- 
ties of air will suffice to, ensure perfect combustion, is 
apparently compelled to understate his case, and assume 
that combustion can be, and is, effected with an admission 
of but 15 1b. of air per pound of coal. No shadow of proof 
of this is adduced. Its far more probable that as much as 
24 1b. ofair per pound of coal findsits way through theOregon’s 
furnaces. In a word, neither with nor without forced draught 
is it possible to burn fuel perfectly with the small quantities 
of air that Mr. Howden pro to admit. Mr. Howden 
holdsthat by cutting down the supply of air we should get rid 
of smoke. He clearly understands that black smoke does 
not represent waste, but that the escape of invisible 
carbonic oxide does; and his remedy is to augment the 
furnace temperature. But this isthe very thing that should 
not be done, for at very high temperatures oxygen will 
not combine with carbonic oxide; and if it has already 
been combined in some ——_ of the furnace dissocia- 
tion may take place. Mr. Howden is fully aware that 
when forced draught has been tried on board H.M. _ 
Satellite and Conqueror the boilers were caused to leak, 
but this does not deter him. He gaily careers his pees 3 
through all obstructions, ignoring what he does not w 
to see, and drawing deductions without the least warranty 
from a very limited stock of facts, 

We have, we think, said enough to indicate the nature 
of Mr. Howden’s paper, so far as it deals with the existing 
system. We may now turn to the remedy which he pro- 
poses to adopt. He supplies hot air to his furnaces by the 
aid of a fan. The air is warmed by passing through a 
space traversed by pipes in the — it is, in a word, 
not unlike a steam superheater. is air is led down to 
the grate front, and supplied to the furnaces by special 
arrangements by which the influx of cold air to them 
is prevented when the fires are being fed. So far as can 
be gathered from Mr. Howden’s drawings, the details of 
this arrangement are well thought out, and moderately 
warm air will no doubt be supplied to the furnaces. 
The arrangement is better than the closed stokehole in 
some respects. Whether, however, it will find favour at 
sea we are not at all prepared to say. Mr. Howden con- 
templates a much longer run for the products of com- 
bustion than can be had in ordinary marine boilers. To 

t it he suppresses the back uptakes altogether, carries 
Fis furnaces and his tubes right through the boiler from 
end to end, and then couples them by the aid of a brick 
combustion chamber built on at the back. This certainly 
does not commend itself to us for sea-going ships. The 
space occupied and the cost of Mr. Howden’s boilers are 
both in excess as compared with the ordinary marine 
boiler. The question is, what is gained by the adoption of 
the system? On this point Mr. Howden had nothing 
definite to tell hisaudience. His first experimental boiler 
was, he admits, a failure ; with the second and larger boiler 
experiments are still in progress. He burns 30 Ib. of 
coal per square foot of grate per hour. As for the econo- 
mical results, we quote Mr. owden’s own words : “ What 
has already been accomplished shows that from 9} 1b. to 
10 lb. of water at 212 deg. could be onan at sea from 
11b. of Scotch coal with a rate of combustion of 301b. per 
square foot of grate per hour ; but there are good grounds 
for expecting an evaporation of even 12]lb. may yet be 
reached with a rate of combustion of from 40 Ib. to 5) 1b. per 
hour per square foot of grate.” Thus we find that on his own 
showing the result he hasobtained is littleif at all betterthan 
that normal to the modern marine boiler, and is very much 
below the results which have been obtained in other experi- 
mental boilers. Thus Lord Dundonald more than thirty 
years ago evaporated nearly 14 lb. of water per pound of 
coal, from 212deg. in the boilers of the Janus. Mr. How- 
den, it will be noticed, says nothing of the probable effect 
of his high furnace temperatures on the crown plates of his 
furnaces. This is a detail not, we suppose, worth notice. 
Nor does he appear to think that water surface and steam 
space—in other words, size—are essential in a marine boiler 
to prevent priming. 

Mr. Howden has not, we fear, as much scope to effect 
improvements on the modern marine boiler as he fancies. 
e can, of course, say that the average evaporation of the 
modern boiler is 741b.; and if he evaporates 101b. he may 
claim a t success. But his assertion concerning the 
741b. really is but an assertion, unsupported by a grain of 
evidence, and con’ to all modern experience. The 
engines of the Riachuelo developed a horse }ower for 
1:38 lb. of coal per horse per hour. The boilers must 
in that case have evaporated at least 11 1b. of water per 
pound of coal; but, on Mr. Howden’s showing, sucha 

rformance with ordinary chimney draught was simply 
impossible. Here we leave the matter, not without admit- 
ting that there is much in Mr. Howden’s subject which 
commends itself to us as worthy of examination and in- 
vestigation by independent experts. Our contention is 
that Mr. Howden’s paper does neither its author nor its 
subject justice. 


THE LONDON WATER SUPPLY AND ITS CRITICS. 


. A PROLONGED discussion of more than usual interest is 
now in pro; at the Society of Arts in reference to 
the metropolitan water supply, several of the leading 
experts coming forward-on the occasion. The subject was 
started by a paper on “The Upper Thames as a Source of 
Water Supply,” read by Dr. Percy F. Frankland, whose 
views in respect to this matter correspond very closely 
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Mr. Howpen feels himself injured by the criticism we 
et last week on the paper which he read before the 
ustitution of Naval Architects. In our correspondence 
column will be found a letter from his pen. We pass over 
in silence the second paragraph of this letter. Possibly 
Mr. Howden will feel regret that he ever penned it when ; 
he sees it in print. The head and front of our offending 
is that we said that portions of his paper contained assump- 
tions not supported by experimental facts and figures; but 
nothing in his letter proves the contrary. In order that Oe Se 
our readers may be snced in a position to form their own 
conclusions, we reproduce on page 297 that part of Mr. 
Howden’s paper to which our remarks more particularly 
applied; but the whole paper is marked by the same 
tendency to take for ted just what best suits Mr. 
Howden’s object. it may be worth while to go 
through his paper and point out some of the defects which 
elicited not our criticisms alone, but those of almost every- ; 
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with those of his father, Dr. Edward Frankland. Thus 
we find Dr. Percy Frankland declaring that the exclusion 
of sewage matter from a river like-the Thames is practi- 
cally an impossibility; that such sewage matter may at 
any time be accompanied by the germs of zymotic disease; 
and finally that no process to which the water is subjected 
can remove these germs should they be present. In the 
discussion which followed the reading of Dr: Percy 
Frankland’s paper, Sir Frederick.Nicolson, on the part of 
the Conservators, took decided exception to the statement 
that nothing had been done for the purification of the 
Thames: for the last fourteen years. Of course this state- 
ment could only be justified by the theory that the effluent 
water from sewage and from-sewage farms was no: better, 
in a sanitary sense, than sewage in a wholly untreated 
condition. Sir F. Nicolson declined to discuss that 
theory, but gave an array of facts to show that 
the Thames was practically free from sewage, taking 
“sewage” in the ordinary sense of the term. The 
outlay for diversion and treatment of sewage by 
towns along the valley of the Thames during the last 
few. years has amounted to more than. half a million of 
money. Sir Robert Rawlinson, who followed Sir F. 
Nicolson in the debate, declared that what the chemists 
considered to be the purest description of water for 
drinking purposes had seriously affected his own health 
and that of his family. According to his own experience, 
he preferred the water supplied by the Chelsea. Company 
to that which he had drunk when in the pure water dis- 
tricts, where the supply came from the granite. He did 
not believe in absolutely pure water, for even that which 
came from the granite districts would be mixed with 
impurities of some kind. He calculated that out of the 
entire population of the globe, 95 per. cent. must be drink- 
ing water which ought to injure their health very 
considerably, and more than 50. per cent. of the water 
“would horrify any persons who-had the chemical contents 
explained to them.” 

Some extraordinary facts mentioned by Sir R. Rawlin- 

son and others may be satisfactorily explained if viewed in 
the light of the recent discovery effected by Dr. Koch in 
connection with the German Cholera.Commission. That 
polluted water may, under some circumstances or other, 
become highly dangerous to health and life, is a fact too 
clearly proved to be successfully disputed. But there are 
incidents of a very puzzling nature which point the other 
way. Amid all the controversy which has raged around 
the question of the water supply, a supreme difficulty has 
presented itself in the circumstance that while a “cholera 
germ” was talked about, nobedy had ever seen it. Hence 
the mere fact that a searching examination detected no 
actual poison in the water, could not be urged as positive 
proof that the water was safe and wholesome. Contrary 
to the popular notion, Dr. Frankland has failed to find 
anything worse in the Thames drinking supply than now 
and then, at long intervals, a “moving organism,” which, 
so far as anybody could tell, might be totally incapable of 
ORE 7 zymotic disease. As for sewage, all that could 
»e found was something which, in-the philosophy of Dr. 
Frankland, indicated past contact with polluting matter. 
The sewage was gone, but something remained which was 
held to prove that sewage had been there. As for the 
moving organisms, Dr. Frankland found them in the 
London water supply on tweaty-four occasions in 1869, 
on eighteen occasions in 1876, and on only two occasions 
in 1882. For four years he found none in the Southwark 
and Vauxhall supply, and during the whole range of 
fourteen years they were detected in the West Middlesex 
water supply on only three occasions. 

What these “moving organisms” really mean is a point 
on which we are likely to gain some further light. Dr. 
Koch has now issued his sixth report, and feels himself 
warranted in saying that the actual cholera germ has at 
last been discovered and its identity fully established. 
When Dr. Frankland finds the: cholera. bacillus in the 
London water supply it will then be time for the in- 
habitants of the metropolis to ‘take the alarm. Yet even 
then the prospect will not be wholly dark. The cholera 
bacilli will only grow in alkaline solutions, a very small 
quantity of a free acid being sufficient to check their 
development. A healthy stomach contains enough free 
acid to destroy these bacilli. Hence we see a way of escape 
from the uncomfortable doctrine that the germs of disease 
are endowed with a vitality which nothing can extinguish. 
We may expect that this notable fact will explain some 
hitherto perplexing results in connection with cholera 
remedies. To have found our enemy is the first step 
towards overcoming him. Not only has the creature an 
aversion for that which is acid, but he quickly expires 
when deprived of moisture. This, again, may show how 
it is that cholera rages with increased virulence after a fall 
of rain, a moist atmosphere seemingly serving to intensify 
and spread the contagion. A clue once obtained, valuable 
discoveries will doubtless ensue, and much that has been 
inexplicable will be fully elucidated: Sir R. Rawlinson 
states that in 1833, 1849, and 1854, cholera raged severely 
in towns situated above Birmingham, and the whole of 
the virus of the disease was washed down into the streams 
and tributaries of the Tame, from which Birmingham 
took its supply. Water so taken was neither strained 
nor filtered, but was sent on to the consumers as it was 
pumped up, and yet not a single case of cholera occurred 
in Birmingham. On the other hand, the Sardinian troops 
in the Crimea, 16,000 strong, were supplied with splendid 
water from the oolitic rocks, and yet a thousand of those 
men died of cholera in the first month after they landed. 

Proofs of the non-efiect of a polluted drinking supply 
indicate that there are causes at work which either destroy 
or in some way neutralise the element of danger. The 
theory that water, once contaminated with sewage, even in 
its mildest form, can never afterwards be made wholesome, 
is a most impracticable doctrine, and, if admitted, might 
make us almost quarrel with the very constitution of 
things. If the effiuent from sewage works or a sewage 
farm is no better than the raw untreated liquid, why 
should sundry towns above London be made to spend half 
a million of money in order to purify their sewage? Why 
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attempt anything if we can do nothing? Even if all the 
town sewage is carried off by enormous engineering works, 
and finally cast into the sea, there is the manured land to 
be taken into account; and the people of London are told 
that this is quite enough to pollute the supply and render 
it unwholesome. A new terror has lately been added to 
the subject by the discovery that deep wells in the chalk 
may become polluted; and the law atfords no protection 
against. the pollution of underground waters. If all 
that certain chemists say were true, the world must soon 
become no place for man to live in, and the human popu- 
lation must. be exterminated by the bacilli. But there are 
champions on the other side, and one of the most resolute 
of these is Dr. Meymott Tidy. On the second night of 
the discussion at the Society of Arts, Dr. Frankland him- 
self opened the ball, but was speedily followed by Dr. Tidy, 
in a speech of so trenchant a character as fairly to electrify 
the meeting. The latter vigorously assailed the: doctrine 
that “if a river be once polluted by sewage matter, the 
water of that river was for ever unfit for dietetic purposes, 
and that no practical distance of flow would render that 
river safe as a source of drinking supply.” Dr. Tidy dis- 
cussed this subject from three points of view. First, 
as an ordinary observer; secondly, as a chemist; and, 
thirdly, as «a medical man. In the first instance he 
referred to the river Soar, black at Leicester and clear at 
Loughborough ; the Irwell, black at Manchester and clear 
at Warrington ; theColne, black at Uxbridgeand clearagain 
in a mile and a-half ; the river at Witney black, but perfectly 
clear a mile lower down. Secondly, as a chemist, he quoted 
various analyses. The Colne, before the Uxbridge sewage 
entered the stream, had a given quantity of organic carbon, 
required.a given quantity of oxygen to oxidise the organic 
matters, and contained a given quantity of free oxygen. 
The sewage went in, and immediately up went the organic 
matter, up went the oxygen required to oxidise that 
matter, and down went the free oxygen. Three quarters 
of a mile further on “the whole thing became again 
normal,” the organic carbon, the oxygen required to 
oxidise the organic matters, and the proportion of free 
oxygen in the water, being absolutely identical with the 
quantities which existed before the sewage went into the 
river. So far was the Thames from being polluted by the 
Colne, that it was absolutely improved by the junction of 
that river. . 

Medically, Dr. Tidy was able to quote the fact that the 
lowest death rate recorded in the metropolis since 1868 
was in the year 1872, when the quantity of organic matter 
in the Thames, according to Dr. Frankland, was higher 
than it had ever been. On the contrary, the highest death 
rate was in 1870, when the quantity of organic matter was 
at its lowest. Other data of a.similar character were 
brought forward, and, after taking a general review of the 
subject, Dr. Tidy “unhesitatingly asserted” that Dr. 
Frankland had not proved his point, and that no better 
supply of water could ever be found for London than the 
supply which at present was drawn from the Thames and 
the Lea—-so completely do doctors differ. But Dr. Tidy had 
yet another weapon to wield. He warned Dr. Frankland 
that a time would come when the Government “would not 
want his monthly reports.” That time would be when the 
authorities had acquired the property of the shareholders 
of the London Water Companies. Dr. Tidy predicted 
that. when that day arrived the authorities “ would be per- 
fectly satisfied with the present supply—nay, would be 
enthusiastic in its praise.” He was able to cite a notable 
example of this kind in the history of the Stockton and 
Middlesbrough water supply. We can quite believe that 
Dr. Tidy may be right in his prevision. If some ready 
means of introducing a better water supply into London 
than that which now exists were in view,- the question 
would assume another aspect. But grave doubts exist as 
to the possibility of drawing a permanent supply from the 
chalk equal to all the need of London; and so far as 
can be seen the water now supplied leaves little to be 
desired. Concerning the position of the companies, Dr. 
Frankland offered-.some very fair and sensible remarks 
at the second meeting at the Society of Arts, and he cer- 
tainly is very far from endorsing anything like a doctrine 
of confiscation. 

There are signs that something like a change is coming 
over the metropolitan water controversy. The prospect of 
a reform-in the local government of London, to be followed 
by a transfer of the water supply from the companies to a 
public authority, has a somewhat sobering effect on a class 
of persons who otherwise would denounce the existing 
supply as intolerable. The attack is now directed rather 
against the revenues of the London water companies than 
against the commodity which they distribute. Mr. 
Archibald Dobbs leads the affray rather than Dr. Frank- 
land. If the idea of a competitive supply is entertained, 
it is more for the purpose of driving down the value of the 
companies’ property than for any distinct sanitary reason. 
“ Annual value” is of greater interest now than “ moving 
organisms ;” and at a recent conference of delegates from 
metropolitan vestries and district boards, a resolution pro- 
posing that London should be supplied with water “ from 
other and purer sources than the Thames and the Lea” 
was negatived. At an adjourned meeting of the delegates, 
a motion declaring it desirable that a commission should 
be appointed “to thoroughly examine the whole question 
of the water supply of the metropolis” was also thrown 
overboard, All that the delegates could agree upon was 
to do their best to support the Bill of Mr. Torrens, so as to 
ensure that all water rates should be levied on the “net 
annual rateable value.” Chemistry thus gives way to 
finance, and it is curious to find a growing disposition on 
the part of chemists to moderate their views as to the 
impurity of water. The alarmists have had their day. 
They have done good, inasmuch as they have pressed the 
water companies to adopt improved arrangements, both as 
to the situation of their intakes and the charactcr of the 
filtration effected. Larger impounding reservoirs have 


in. water when the river is-in flood. We now find. Dr. 
Frankland himself saying that the question why the 
Thames water was not considered suitable for the supply 


of the metropolis “was a very serious question indeed? 
He refers to the fact that “an enormous amount of capital 
has been spent in the construction of waterworks,” and he 
declares himself compelled to say that he is one of those 
who does not think that property of this description ought 
to be lightly meddled with. Dr. Frankland is content 
that the water should be taken from the Thames basjy, 
and all he asks for is that a portion of’ the water flowin? 
over Teddington Weir should be intercepted higher up, 4 
as to prevent it from going into the Thames at al] 
London would thus have the benefit of an uncontaminated 
supply of spring water. But he acknowledges that the 
water supply as it is exhibits great improvement, and )e 
highly commends the measures recently carried out by the 
companies. Such expressions from the lips of Dr. Frank. 
land have particular weight. By-and-bye there is to be a 
conference on water supply, to be organised by the Society 
of Arts, in connection with the International Health 
Exhibition. The Prince of Wales intends taking the 
chair, and something more will, of course, be said as to the 
character of the metropolitan water supply, together with 
that of the country at large. 


RAILWAY ACCIDENTS IN 1883. 


Iv another page we publish the summary of railway accidents 
in 1883, issued by the Board of Trade. 'The deductions which 
can be drawn from it are not numerous, or novel, The most 
noteworthy feature is, perhaps, the great number of failures of 
tires; no less, indeed, than 1247. Of these 1100 were of iron 
and 147 of steel. As 1143 were wagon tires, it is a legitimate 
deduction that steel is but little used as yet for this class of 
rolling stock, Of the whole number which failed, as many as 
1026 split longitudinally, while only 21 failed at a weld; from 
which it may be gathered either that welding is done much 
better now than it used to be, or that the number of welded 
tires in use is extremely small ; and this is no doubt the case, 
Tire-makers would do well to investigate the causes which lead 
to splitting. By many persons it is attributed to the action of 
the tire rolling mill. We confess we cannot quite see why. As 
many as 450 axles broke, of which 247 were crank or driving and 
28 leading or trailing axles. The superiority of steel over iron ix 
not demonstrated ; on the contrary, the average life of an iron axle 
is 213,719 miles, and that of a steel axle only 199,471 miles, 
Steel-makers would do well to take this statement into con- 
sideration, and supply an explanation which we are assured can 
easily be provided. Thus the steel axles may be more severely 
tried than those of iron. Shunting operations still prove 
extremely dangerous. Forty-five persons were killed while 
coupling or uncoupling trains,aud 395 were injured. There 
appears to be some inseparable difficulty in the way of intro- 
ducing a coupling arrangement which will ensure the safety of the 
servants ofrailway companies, The proportion of deathsand serious 
accidents incurred in this way is enormous compared to the 
number of those employed in shunting operations. The whole 
question demands investigation. Ostensibly the probleni 
presents very little difficulty, and there are numerous inventions 
available which have all proved satisfactory in a mechanical 
sense. What is the reason none are adopted? That there must 
be a reason, and a good one, we have little doubt, but we have 
never heard it stated. We have heard it urged that to alter 
existing couplings would entail a large outlay. This, however, 
is not a good reason. A large outlay is entailed in keeping 
permanent way in first-class order, but this does not prevent 
English railroads from being the best in the world. We have 
heard that excellent results are being obtained on the North- 
Eastern Railway with the pole and hook. Why is so good an 
example not followed? Other questions might of course be 
asked, and we fancy that railway companies would find them- 
selves in an unpleasant predicament in some cases if they were 
compelled to answer them. For passengers railway travelling 
is almost absolutely safe; but the life of a railway company's 
servant seems to be as full of risks as that of a sailor. Perhaps 
Mr. Chamberlain may yet bring in a Bill to promote his safety. 


THE DECLINE OF THE SHIPPING TRADE, 


THE depression which now exists in the shipping trade of this 
country may with propriety be di d here, I as a con- 
sequence of that depression the iron industries have suffered 
their heaviest blow, It is because the shipowner can find no 
remunerative freights that a stagnation unparalleled in indus- 
trial annals has fallen upon the iron trade and its allies, The 
effects are very visible throughout the North of England, 
and particularly in the Cleveland district. But in these days 
of hurry and half investigation the- first cause is not often 
reached when inquiry is made into the reasons for depres- 
sion. We see mining villages half tenanted, streets of houses 
in manufacturing towns falling to decay, the sunshine of 
April days penetrating without let or hindrance into nooks once 
obscured by the smoke of countless chimaeys, idlers by hundreds 
standing at street corners; and every now and then the sad tale 
of destitution makes its wail heard above the humdrum of 
daily life. But we are too much accustomed to view these 
things as matters of course, which must happen after a time of 
prosperity as surely as the ebb of the tide follows the flow. Iron- 
masters and merchants meet on ’Change, and hope for better 
things, without being able to give any reason for that hope. 
About the soundest bit of philosophy now heard is that when 
things become desperately bad they invariably mend It does 
not yet appear to have occurred to the great’ majority of the 
reflecting community that, under the surface though the cause 
may be, there is a cause for the depression which is dragging 
thousands upon thousands of workmen to misery as swiftly as the 
inalevolent spirit in Coleridge’s“ Ancient Mariner” drew the fated 
ship towards its doom. The beginning of the evil will be found in 
the utterly prostrate condition of the shipping trade. That 
prostration is not due, as some suppose, to over production of 
steamers, at any rate not in a very great degree. The world 
must, commercially and industrially speaking, either make pro- 
gress or lose ground. It is no use a_ short-sighted 
man ascending a hill in the hope of having his horizon extended, 
and the parallel applies to an industry like that of the shipping 
trade. ‘there cannot, in the true meaning of the word, be 
“ over-production,” but there may be limitation of area, which 
practically has the same effect. It would have been useless for 
English shipbuilders to stop building two years ago, because 
they would merely have made way for foreign competition. What 
was wanted was that simultaneously with the great development 
of British shipping which has taken place within recent years, 
fresh fields should have been opened up for British enterprise, 


m5 —"s ave | so that ships might have found the carrying trade remunerative. 
been introduced, so as to avoid, in a great measure, taking | 


Here is the source of the great evil the country is now experl- 
encing, and which before it is removed will in all likelihood 
deepen into a bitter curse. Shortsightedness has gone on pour- 
ing a torrent.of capital into the stream of shipping, but has left 
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the outlet dammed up. It was not wrong to pour the torrent, but 
jt was Wrong not to make an outlet. The one absorbing problem 
should now be, can the shipping trade be improved? Once start 
that trade on a career of improvement, and like the officers of 
the enchanted palace when the Sleeping Beauty awoke, every 
branch of trade connected with the working of coal and iron 
would soon become re-invigorated. 
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Scott's Farm Engineering Text Books: Draining and Embanking ; 
Irrigation and Water Supply ; Farm Roads, Fences, and Gates; 
Farm Buildings. London: Crosby Lockwood and Co, 
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fn four little volumes, which Messrs. Lockwood and 
Co. have added to what, with all the additions, is still 
known as “ Weale’s Rudimentary Series,” are by Mr. John 
Scott. In the first, the reasons for draining land, and the 
methods of draining it, are described, modern eer 
for the purpose being referred to, and sufficiently illustrated 
to render the explanations clear. The drainage by the 
simpler and cheaper methods in use on ordinary farm lands 
is followed by the more expensive drainage of lands subject 
to floods and under the influence of tides, and by descrip- 
tions of the usual methods of embanking lands near low- 
banked rivers, or against the sea. Ample reference is 
made to the writings of others who have treated the sub- 
jects at greater length, and special cases are cited, and 
the cost of the various works is given. 

The second—which is on water meadows, sewage irriga- 
tion and warping, construction of wells, ponds, and 
reservoirs, and raising water by machinery for agricultural 
and domestic purposes—may be said to take up the twin 
subjects, drainage and irrigation, where the first book 
leaves it. The irrigation question is treated without any 
evidence of partiality for particular views, and well-known 
writers are frequently quoted. The salient questions on 
the subjects handled are clearly put before the reader. In 
a small book of 145 pages it is, of course, impossible to give 
much space to any one of the subjects dealt with, and 
therefore fault cannot be found when it is noticed that, in 
giving particulars of any particular thing or work, dimen- 
sions for average cases are supplied—as, for instance, where 
the thicknesses of the different strata for filter beds 
are stated. Only one form of carbon filter described. A 
so-called self-cleansing charcoal filter is illustrated by 
diagram, and briefly described, but without explanation 
of the self-cleansing action—probably because the author 
does not wholly agree with the idea that charcoal may be 
cleansed by simply passing a reverse current of water 
through it. 

The third book is on the roads, tramways, and water- 
ways of the farm, the principles of enclosure, and the 
different kinds of fences, gates, and stiles, It is fully 
illustrated with drawings or diagrams of modern imple- 
ments and fixtures, and many farmers would do themselves 
and others a service by reading the parts relating to roads, 
paths, and fencing. 

In the fourth book—which is on buildings necessary for 
various kinds of farms, their arrangement and construction, 
with plans and estimates—there is much that will interest 
the architect likely to be called in to assist in plan- 
ning new farm buildings, and much that will make the 
farmer wonder what sort of seasons and crops will pay for 
all the nice things in buildings and fittings which are 
described. He will, however, be able to answer most of 
the questions which may occur to him under this head, as 
estimates and actual prices are freely given. The author 
is fully alive to the necessity for economy in the cost of 
farm structures, and consequently dwells upon the most 
efficient arrangement of buildings, and cheap yet satis- 
factory methods and materials of construction, All these 
hooks will be found of great use as valuable introductions 
to the a subjects treated in them. They are well 
and clearly written, and are not mere compilations. 


JEAN BAPTISTE DUMAS. 


Ox Good Friday there died at Cannes, at the ripe old age of 
eighty-four, a great man, who has lived through stirring times, 
who saw the birth of chemistry as chemistry now is, and who 
laid down his life after reaching the highest position which a man 
of science may attain. One man writing of him says: “ His 
influence, direct and indirect, on the progress not only of his 
own science, but on scientific research generally, it would be 
difficult to calculate ; and those who knew him and his work 
best will probably be inclined to class him with Liebig in Ger- 
many. and Davy in England.” 

He was born at Alais, in the Department of Gard, on July 
14th, 1800, of an ancient family, a Protestant branch of which 
emigrated at the revocation of the Edict of Nantes. The events 
of 1814-15 compelled his parents to apprentice the future 
chemist to an apothecary in Alais; in 1816 he went to 
Geneva to pursue his pharmaceutical studies, and there he had 
the advantage of attending the lectures of such men as De 
Candolle, Pictet, and De La Rive. With De La Rive he formed 
4 life-long friendship. Another Geneva physician, Dr. Prevost, 
worked with him, their purpose being to put physiology on a 
new and more scientific basis. Discoveries were made on the 
constitution of the blood, and these have ever since formed the 
starting point of similar researches. Alexander von Humboldt 
called on him about this time, desiring to form his acquaintance. 
Paris was naturally the goal of Dumas’ aspiration, and shortly 
after going there, in 1823, he was appointed Assistant Professor 
of Chemistry at the Ecole Polytechnique. Here he became 
acquainted with Audoubon, Brongniart, and Milne-Edwards, and 
m conjunction with the two first named he founded, in 1824, 
the “Annales des Sciences Naturelles.” In 1828 appeared the 
first volume of his famous “Traité de Chimie Appliquée aux 
Arts,” and three years later, at the early age of thirty-two, he 
was elected a member of the Academy of Science. Thus success 
came to him in the prime of life, and he was a happy man 
in other ways, for in 1826 he made a marriage which was to fill 
his home with sunshine for nearly sixty years. The gifted lady 
who became his wife, and who survives him, was Mdlle. 
Herminie Brongniart, the sister of his friend, and daughter of 
the illustrious geologist, Brongniart. He now devoted his time 
almost entirely to almost reconstructing organic chemistry, and 
Worked much in the same field as Liebig, whose admiration for 


was so great that the “Familiar Letters on Chemistry ” 
were dedicated to him. Then came reséarches on some points 


in the atomic theory, others on the ethers, on carbon, on 
oxygen, and others. He was next appointed to the 
Professorship of Chemistry in the Ecole de Médicine, and 
turned his attention to the connection between animal 
and vegetable life; and some years later he published his 
celebrated “Lecons sur la Philosophie Chimique.” The 
papers which he issued now it would bewilder one to mention in 
detail, but they will be found recorded in Poggendorft’s Diction- 
ary and the Royal Society Catalogue. Forty-four years ago he 
was elected a foreign member of the Royal Society, and forty 
years ago he received the honour of the Copley medal. When 
the Chemical Society, after the death of Faraday, established 
the Faraday medal, with one consent it was agreed that no one 
but Dumas could be asked to deliver the dloye the first time. 
Those who were present at its delivery in 1869 in the theatre in 
Albemarle-street will not forget how he spoke with a richness of 
eloquence rare indeed among scientific men. 

He mixed in politics, of course, and was a constant Tiberal. 
ln October, 1849, Louis Napoleon appointed him Minister of 
Commerce, and he held this appointment till January, 1851, 
doing an immense amount of good in these fifteen months. 
He instituted the Crédit Foncier, which still flourishes in great 
prosperity. Soon after the restoration of the Empire he was 
created a Senator, and in 1855 was appointed president of the 
Municipal Council of the Seine. The assistance which M. 
Dumas gave Baron Hausmann during the re-edification of Paris 
was of the most beneficial kind. The Baron traced new streets, 
but M. Dumas showed how the houses in them were to be made 
healthy; and the Parisians owe him much for the vigour with 
which he insisted that the mighty works of drainage, commenced 
by the engineer Bellegrand, should be carried on to rapid com- 
pletion, instead of being retarded for the sake of more showy 
operations, 

Later on he was made Master of the Mint; but he never took 
up his residence at the Mint, fearing lest he should be surprised 
there some day by a revolution which would disperse his 
valuable scientitie collections. With the downfall of the Empire 
he withdrew from active life, but was as busy as ever with the 
demands of science. Until last year he spoke frequently at the 
meetings of the Academy of Science, of which he had long been 
permanent secretary. Only a year ago he delivered in the 
Academy a tender and touching reply to friends and colleagues, 
who had presented him with a medal commemorative of the 
fiftieth anniversary of his membership of that body. In 1876 
he was president of the French Association for the Advance- 
ment of Science, and delivered an address possessing all that fire 
and eloquence which only he could put into it. 


THE AMALGAMATED SOCIETY OF ENGINEERS. 

THE thirty-third annual report of this Society is being 
sent out this week to the various branches. The report is as 
usual a bulky volume of nearly 400 pages, and the general 
secretary, Mr. John Burnett, in his introduction states that 
1883 had, on the whole, been a good year for the Society. It 
had brought with it its mixture of good and bad fortune, but he 
ventures to think that a brief review of their position would 
show that the good predominated over the bad. The year 
opened hopefully and well in nearly every department of trade, 
and for three-fourths of its course continued bright and prosper- 
ous. The demand for steam shipping had been unusually active, 
and to this fact their recent prosperity had been mainly due. 
But in the autumn this demand fell off almost entirely, and the 
shipbuilding trade underwent a remarkably sudden change ; in 
fact it went to the bad in some districts with almost the sudden- 
ness of a collapse. At no time during the year could the general 
trade of the country Le said to be in a high state of prosperity, 
and in the engineering trades, therefore, they had so far been 
exceptionally fortunate in being so busy when other trades were 
comparatively depressed. Toa large extent this had been due 
to the increased foreign trade done in their special productions, 
which had been £1,480,924 in excess of the best year previously 
on record, But in addition to this the home demand for 
their productions had been almost equally as good. It 
was therefore easily to be seen that the employers had 
had better times of it than they ever had before, and to 
some extent this also applied to the men; but the 5 or 10 per 
cent. more wages they had gained bore but a small proportion 
to the general profits of the trade. The returns from the various 
branches as to the state of employment showed that from the 
beginning of the year up to the month of May trade steadily 
improved, and at that date only 726 of their members were out 
of work through want of employment, which, with a single 
exception, was the lowest point their trade indicator had reached 
for many years. Turning to the progress made by the Society 
during the past year, Mr. Burnett states that the branches had 
increased by four, and now numbered 424, distributed as follows: 
—In England, 305; Scotland, 41; Ireland, 14; Australia, 10; 
India, 1; New Zealand, 3; Queensland, 1; Canada, 6; Malta, 1; 
United States, 41; and France, 1. The number of members had 
increased from 48,388 at the close of 1882 to 50,418 at the close 
of 1883; the admissions had been 4265 and the exclusions 1431, 
the admissions being not quite so numerous and the exclusions 
a little higher than in 1882. The total income of the 
past year had been the second highest in their history, and 
from all sources amounted to £134,649, which was an in- 
crease of £10,241 over the previous year. Their expenditure 
had, however, also gone up considerably. In 1882 they spent 
but £102,165, but in 1883 their expenditure amounted to 
£124,724. This was an increase of £22,569, due chiefly to the 
decline of trade and the Sunderland dispute. Donation benefit 
had called for no less an amount than £31,211, which was £9275 
more than in 1882; contingent benefit had taken £3782, or 
£2922 more than in the year of peace, 1882, when it was only 
£860, and the great rise in the cost of this benefit was due to 
the Sunderland strike. Sick benefit had gone up to £26,436, 
which was £1141 in excess of- 1882, and £1744 more than in 
1881. The funeral benefit had also called for a larger sum, and 
rose to £8620, or £972 more than in the previous year. The 
average age of their members at death was 45} years, and the 
chief causes of mortality were lung, chest, and heart disease, 
after which came deaths from drowning. Superannuation 
benefit had again displayed an increasingly upward tendency, 
and had risen from £26,312 in 1882 to £28,496 last year. 
Accident benefit, which showed a slight decrease, had amounted 
to £1500, and the sum expended for branch officers and com- 
mittees and district committees was £2618. Grants from the 
special funds raised by levy had risen considerabiy on account 
of falling trade and the great dispute at Sunderland on the 
apprentice question. Benevolent grants had absorbed £2259, or 
£328 more than in 1882; and grants to their own and other 
trades had been made to the amount of £4653, an expenditure 
which was also chargeable to the long-standing dispute at 
Sunderland. Summing up the numerical and financial position 
of the Society, the general secretary says he may state 
that they had now 50,418 members enrolled in 424 
branches, which were situate in every quarter of the globe, 


penetrating even into countries in which the English 
tongue was not spoken, Their total income for the year 
was £134,649, and their total outlay £124,724, leaving-a balatice 
in their favour of £9925, which, added to their previous cash inf 
hand, made a tota! sum in the possession of the Society’ of 
£178,125, or an average value of £3 10s. 74d, per member. In 
conclusion, Mr, Burnett adds that 1883 had come and gone, and 
they had not only held their own in their greatest trade struggle 
of the last ten years, but they had saved nearly £10,000, and 
had it not been for that struggle they would probably have 
doubled their savings for the year.. 


, 


MR. HOWDEN ON THE BOILERS OF THE 
OREGON. 


THE following extract is from Mr. Howden’s paper read at the 
last ting of the Institution of Naval Architects :— ‘ 

The economic advantage of supplying the air of combustion by 
mechanical means, instead of by the rarefying of a column of air 
in a chimney by heat, as in natural Pecan is given in the con- 
cluding illustration. I close this paper by givingan example of the 
reduction which, basing on the results I have already attained, may, 
with safety be made in the number and dimensions of boilers in, 
large ocean steamships. 1 take for comparison the Oregon, the 
latest of the large itl: Atlantic liners. The published 
accounts give the boilers as nine in number, each 16ft. Gin. diame- 
ter, length 18ft., with eight furnaces, or seventy-two in all, each 
3ft. Gin. diameter; fire-grate (ft. in length, making a total fire- 
grate of 1512 square feet ; proposed indicated horse-power, 12,000; 
assumed consumption of coal per indicated horse-power per hour, 
2°6 lb.; total consumption per hour being thus 31,2001b., or 13°92 
tons. I have here assumed the consumption per indicated horse- 
power at 2°6lb. per hour, without inquiry, as there might be 
reasons for her owners or her builders withholding this information. 
It is well known, however, that the high speeds in these large 
steamers are only maintained by a considerable sacrifice of 
economy, and I have, on the authority of the managing owners of 
another high-speed Atlantic steamer of about same size and power, 
that 2°61b. does not overstate the rate of consumption in their 
experience. Iam not aware that 12,000 indicated horse-power has 
been actually attained in this st at sea, but if it has, it could 
only be attained by stoking of the most severe character. The 
enormous space occupied by these boilers, and by the coal bunkers, 
can easily be calculated from the above particulars. Using data 
already verified by actual trial, the boilers which, on-the system of 
combustion, I have had the honour to bring before you, would 
easily supply steam to the engines sufficient to develope 12,000 indi- 
cated horse-power, would be six in number, 15ft. in diameter, with 
six furnaces only in each boiler, or thirty-six in all, each 3ft. Sin! 
diameter; the fire-grate 4ft. 6in. long, making an aggregate of 
641°25 square feet of grate. The consumption of coal in the 
engines working from the boilers I believe I may safely assume.as 
16 lb. per horse-power per hour, seeing there are engines which 
approach this rate of consumption supplied with steam from 
boilers worked by natural draught having a lower evaporative 
economy. The consumption of coal at this rate is therefore 12,600 
x 1°6=19,200 lb., being 8°57 tons per hour, or 320 1b. per minute, 
In comparing the expenditure incurred in supplying the air for 
combustion by an engine and fan in the one set of boilers with tha 
incurred by supplying the same by natural draught in the other of 
these two sets of boilers, I will assume that the air supply to the 
furnace per pound of coal consumed is the same in both cases, 
though the reduction of the air admission is one of the chief 
objects of my system of mechanical supply. Assuming the air 
supply to the furnace to be at the very moderate rate of 151b. per 
pound of coal consumed, and that the temperature of the escaping 
gases of the boilers with mechanical supply is 300 deg. less than 
the escaping gases of the boilers with natural draught, we have 
now the means of calculating the required expenditure of each 
form of air supply. This difference in temperature I assume, 
because it would be realised in practice. One of the essential 
points in this system of forced combustion is the reduction of 
the temperature of the escaping gases toa point far lower than 
would be possible in such boilers worked by natural draught. 

Taking first the boiler with natural draught, consuming 31,200 Ib. 
of coal per hour, or 5201b. per minute, we have the weight of air 
poled to the furnaces for combustion 520 x 15=7800 lb., to which 
has to be added the gaseous products of combustion, or the weight 
of coal less the ash, which, if taken at 74 per cent., will give 7800 
x (520-30) =8281 lb., as the total weight of gaseous products passing 
up the chimney per minute, from the combustion of 520 Ib. of coal. 
With the specific heat of the escaping gases at *246, the total units 
of heat wasted or expended in obtaining the power of combustion 
by natural draught beyond that required to supply air by a fan—~ 
the temperature of the escaping gases being 300 deg. higher in the 
former case than in the latter, as explained—are therefore 8281 x 
‘246 x 300 = 611,137 units, less the equivalent of the power 
required for the fan supply. The mechanical equivalent in 


horse-power of these 611,137 units of heat is ee 


,000 
= 14,296-horse power. This, of course, supposes the total heat 
converted into work, and expressed in horse-power units. The 
actual value of this expenditure of heat is correctly stated in the 
ratio of the economy of the engines and boilers, which, at 2°6 lb. 
per indicated horse-power per hour, is very nearly a utilisation df 
one-twelfth of the total heat of combustion of coal of average 
quality. Therefore, 14,296 + 12 = 1191 is the actual horse-power 
equivalent of the 300 deg. of heat lost in maintaining the tempera- 
ture of the funnel in the natural draught boilers. a 


Coming now to the boilers with the mechanical supply of the air 
of bustion, and ing 19,200 1b. of coal per hour, or 320 1b. 
per minute, and taking the weight of air supplied per pound of 
coal at 15 1b., as in the natural draught boilers, we have 320 x 15= 
4800 lb. of air supply required per minute for the combustion of 
320 lb. of coal. The volume required at 60 deg., or 13 cubic feet, 
per pound, is therefore 4800 x 13 = 62,400 cubic feet. To supply 
this volume per minute from three fans, each having disch 

orifices 30in. diameter, or 6°25 square feet area, giving a total area 
of 18°75 square feet, a velocity of 55°46ft. per second is required, 
as 18°75 x 60 x 55°46 = 62,400. The horse-power required to supply 
this weight of air at this velocity per second is found by the usual 


W.r? 
formula, Here 
80 x 55°46? 3845 
= 3845 foot-pounds per second, and = 
power nearly. This 7-horse power is the power required to supply 
the whole air of combustion for 12,000 indicated horse-power, sup- 
posing perfect efficiency in the fans, and in the engines that 
drive them. Assuming 75 per cent. eificiency in the engines, 


=9'3' and 


W= 9 or SOlb, air per second, and 


and 50 per cent. in the fans, we have 
x 100 

~~ 59 = 18°6 as the gross horse-power for’ supplying the 
total air of combustion to the furnaces mechanically. Ths 
18°6-horse power, as against an expenditure equivalent to 119}- 
horse power—required to maintain a temperature in the funnels 
necessary to give a sufficient. supply of air by natural draught to 
boilers supplying an equal quantity of steam—shows the vastly 
superior economy of the mechanical supply of air to boilers, if this 


air is otherwise judiciously used. The reduction in the weight and . 


number of the boilers, of the space occupied in the vessel, and the 
saving of coal in a vessel of the power of the Oregon, and propor- 
tionately in other large steamers, by the adoption of the system.of 
combustion I have endeavoured to explain, could not fail to affect 
the commercial character gf these large vessels to @ very remark- 
able extent. ’ 
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RAILWAY MATTERS. 


THERE are just a few fiends loose in America as elsewhere. On 
the 10th inst. some of them, by unfasteninga rail on the Panhandle 
Railway, near Dayton, Ohio, wrecked a paseenger train at the 
Miami River bridge. The driver and stoker were killed, the 
locomotive being overturned. The other train servants were 
injured, but the passengers were unhurt. 


Lost car agents, the Railroad Gazette eave, find cars in all sorts 
of curious ; but Mr, Rogers, of the Pennsylvania Road, 
recently an experience which was out of the way even for him. 


In search recently of two missing coal cars out in the flooded dis- 
trict in Ohio, he found one of them in a cornfield—which was not 
so uncommon—but soon after he found the other on the top of a 


On the railways of the United Kingdom during the past year the 
ey total of accidents of all kinds to persons reached 1167 persons 
ied and 4187 injured. Of this large number only twenty-two 
were killed by accidents to trains, rolling stock, or permanent way. 
Eleven, or half of these, were railway servants, so that were it not 
for carelessness, thoughtlessness, or suicides, the casualties on 
railways would be wholly insignificant. 
THE electric railway running from the Brighton Aquarium to 
about a mile along the successful 
operation over about 1000 yards of its length since the 9th inst. 
ing the Easter holidays it has been most enthusiastically 
supported by the Brighton residents and the visitors, and it is in 
every way clecr that the line w.ll te looked upon by everyone 
not only as an attraction but as of very great convenience. 


THE Railroad Gazette record of train accidents in the United 
States in February contains notes of 31 collisions, in which 13 
persons were killed and 40 hurt; 71 derailments, in which 9 per- 
sons were killed and 109 hurt; and 8 other accidents, in which one 
— was hurt—a total of 110 accidents, in which 22 persons were 

illed and 150 injured. As compared with the preceding month, 
January, there was a decrease of 37 accidents, of 34 killed, and of 
90 injured. As compared with February, 1883, there was a decrease 
of 74 accidents, of 39 killed, and of 36 injured. 


Own the 7th inst. a deputation of several Irish members, of all 
shades of politics, had an interview with Mr. Trevelyan at the 
House of Commons, with reference to the Tramways Act of last 
session. Mr. O’Shea, M.P., in introducing the subject, pointed out 
that the usefulness of the Tramways Act of last session would be 
materially increased if power were given to the companies to con- 
tract the baronies out of the liabilities which, under Section 10, 
must be imposed upon them to construct, maintain, and work, in 
ease of default by the companies, and also if the Imperial tee 
of 2 per cent. were given to the companies direct basteed af tain 
first levied with the county cess and subsequently recouped by the 
Treasury. Mr. Trevelyan said he was very favourably impressed 
by their arguments, and that during the recess he would carefully 
consider the whole matter. 

Tue February accidents in the United States are classed as to 
their nature and causes as follows :—Collisions: Rear, 17; butting, 
13; crossing, 1; total, 31. Derailments: Broken rail, 10; broken 
bridge, 3; rails, 6; broken axle, 2; accidental obstruc- 
tion, 9; cattle, 2; d-slide, 4; wash-out, 2; snow, 2; wind, 1; 
misplaced switch, 11; open draw, 2; malicious obstruction, 1; 
purposely misplaced switch, 1; unexplained, 15; total, 71. Other 
accidents: Boiler explosion, 1; cylinder head blown out, 2; broken 
axle not causing derailment, 3; broken wheel not causing derail- 
ment, 2; total 8. Total accidents from all causes, 110. Four 
collisions were caused by mistakes in orders, three by trains break- 
ing in two, two by fiying switches, two by and 
one by fog. Of the three broken bridges, one was caused by the 
washing out of abutments; of the others we have no special 
particulars. 

Port Jervis Gazetle gives an account of a 

adog. Itsays, ‘‘A very singular occurrence, and one which gave 
train men no small amount of annoyance, occurred at Bingham- 
ton Thursday afternoon. When Erie train No. 8 was ready to pro- 
ceed East the engineer found that he could not start the train, and 
an investigation to discover the why and the wherefore was begun. 
He first examined the locomotive thoroughly, but discovered 
nothing wrong, and again attempted to start, but the train would 
not move. Another examination was begun, which included the 
entire train, and the difficulty was discovered. It was found that 
the air brakes on one of the day coaches were set, and on inquiry 
it was ascertained that while the train was standing at the station 
two dogs passed under the coach, and in playing struck against tie 
trial stop-cock attached to the air-brake cylinder, which extends 
downwards. The stop-cock was broken off, and as a result the air- 
brakes were set. When the train arrived it was forty minutes 
late, and nearly that much more time was lost before the train was 
got under headway again. 

Wueat is carried on the East Indian Railway, from Delhi to 
Calcutta—a distance of 954 miles, or about the same as from 
Chicago to New York—for the same charge as that nade by the 
American trunk lines, and under this liberal tariff of rates the 
Indian export of wheat increased from one million hundredweights 
in 1879 to over eight millions in 1882. The exact rates charged on 
the East Indian Railway—taking the exchange at 1s. 8d. per ru 
—for the carriage of one ton of 27°22 maunds, ‘nal £¢ 2240 Ib. 

mile, is the following :—Under 100 miles, 9451 of a penny; 
01 to 450, *4725 of apenny; above 450, ‘3544 of a penny. The 
average rate from Delhi to Calcutta is 3423 of a penny per ton per 
mile. On the American lines the rate of 20 cents per 1001b. for 
the whole distance between Chicago and New York—taken at the 
same mileage as between Delhi and Calcutta—is 4 dols. say, 16s. 8d. 
But the American ton is of 2000 lb. only, while the Indian is 22401b. 
or about one-eighth more than the American. Making allowance 
for this difference in the weight of the ton, this would give the 
charge for the iage of one ton of wheat from Delhi to Cal- 
cutta £1, as com with 16s. 8d. on the American line at the 
present 20 cent rates, At 30 cents, from which, the Railway News 
says, the rate has just been reduced, the charge on the Canadian 
and American lines would average 25s. per ton, as compared with 
20s. on the Indian line. It would appear, therefore that the rate 
which has been fixed on the East Indian Railway is practically 
equivalent to 25 cents per 100 Ib. in the United States. 


On the 15th February an accident occurred near Castle Douglas, 
on the Kirkcudbright branch of the Glasgow and South-Western 
Railway, to a train consisting of engine and tender, milk van, 
third-class carriage, first-class carriage, third-class carriage, and 
brake van, which left the rails at the west end of a bridge over a 
watercourse about a mile from Castle Douglas, and, after running 
for about 76 yards off the rails, the whole train, with the exce; 
tion of the first-class carriage, fell over the embankment into 5ft. 
of water. The engine and tender were turned upside down in the 
water, the milk van was in the water broken up, the leading third- 
class carriage was on its side against the tender, the first-class car- 
riage was on the edge of the embankment and tilted over, the 
other third-class carriage was on the side of the embankment and 
partially in the water, and the guard’s van was on its side in the 
water. There were no passengers in the train, but the driver and 
fireman were both drowned. — ger of the cause of the acci- 
dent, Major Marindin says :—‘‘ The effect of ing engines over 
the bridge gave, in my opinion, very conclusive proof of the causes 
of this accident. There was a considerable deflection in the longi- 
tudinal timbers, and all the piles went down also as the weight 
came upon them, so that there was a most remarkable wave in the 
superstructure of the bridge under a fast-running engine. The 
manner in which the train was wrecked would seem to indicate 
that it was running at considerable speed; and I attribute the 
accident to the speed of the engine being too high for safe running 
over a bridge the piers of which are upon a bad foundation, and go 
down under the weight of an engine.” 


NOTES AND MEMORANDA. 


THE density of liquid onvmen is estimated at between 0°84 and 
0°895, but the former is probably much too low. 

THE number of persons employed about the mines of the United 
Kingdom, per fatal accident, was 559 in 1833 and 575 in 1882. Per 
life lost, the number of hands employed was 488 in 1883, and 447 
in 1882. The number of tons of mineral wrought per fatal accident 
was 194,097 in 1883, and 195,586 in 1882. Per life lost, the 
quantity of mineral wrought in 1883 was 169,6C5 tons, and 
152,161 tons in 1882. The number of lives lost by accidents in 
mines in 1883 was 1054, and in 1882, 1126. Mr. Jeans does not 
explain the difference between “lives lost” and “ fatal accident,” 
but that he draws a distinction is evident, because on no other 
assumption can his be regarded as in any sense or way 
intelligible. 

For the week ending March 15th 1884, in twenty-nine cities of 
the United States, having an aggregate population of 6,435,800, 
there died 2703 persons, which is pon lt a to an annual death- 
rate of 21°8 per 1000. This rate exceeds that of the preceding week 
by 0°8, and is the highest rate recorded for any week since Septem- 
ber 15th 1883, when the same rate, 21°8, was reported. For the 
North Atlantic cities the rate was 18°7; for the Eastern cities, 23°5; 
for the Lake cities, 15°S; for the River cities, 18°8; and in the 
Southern cities,for the whites 21°4, and for the coloured 35°2 per 
1000. Of all deaths 33°8 per cent. were under five years of age, 
the proportion of this class being highest in the Lake cities, viz., 
35°7 per cent., and rising to 61°2 in Milwaukee. 

THE bricks used in the construction of the Edinburgh Gasworks 
chimney, 339ft. in height, when tested gave a crushing resistance 
of from 440 to 448 tons per square foot. The greatest pressure on 
any part of the brickwork in the chimney is given, in a paper on 
chimneys read by Messrs. R. M. and F. J. Bancroft before the 
Civil and Mechanical Engineers’ Society, as 8°1 tons per square 
foot. Craigleth, Humbie, and Hailes stones, also used in the 
chimney, were tested with lin. cubes, which crushed at 315, 240, 
and tons respectively; but when Hailes stone was tested with 
a 4in. cube, the crushing resistance was 567 tons per square foot. 
On the five concrete piers of the Newlands Mill chimney, Bradford, 
the fall of which killed so many oe le, there was a pressure of 
22°4 tons per square foot, thoug the pressure per foot super of 
foundation area was but 4°5 tons. 

DuRING recent months the thermometers in the Sevres Inter- 
national Bureau of Weights and Measures have been calibrated 
after the methods suggested by Dr. Thiesen and M. J. Marek— 
“*Repertorium der Carl,” t. xv. 1879—and were corrected for 
‘exterior pressure” to a barometric height of 760 mm. at 0 deg. 
latitude = 45 deg., as well as for ‘‘interior pressure,” or vertical 
position, the thermometers reading from 0°02 deg. to 0°06 deg. C. 
too high when placed in a horizontal | jacnccs This apparatus has 
been used in determining the rates of expansion of the platinum- 
iridium metres deposited at the Bureau, which are intended here- 
after to be the universal standards or prototypes of the metric 
system. The linear coefficient of expansion for 1 deg. C. of the 
P tinum-iridium was found to vary from 0000008668 to 

"000008689, with a probable error of only + 0°0000000075. 


PROFESSOR QUINCKE has lately read before the Berlin Academy a 
paper on the measurement of magnetic forces by hydrostatic 
pressure. He has examined the magnetic inductive capacity, or, 
as he calls it, the “ di-magneti tant” of a ber of liquids. 
by observing their rise in a open-air gauge when subjected to a 
field of powerful, but known, intensity, the observed change of 

ressure being, Nature says, proportional to the square of the 
intensity of the field and to the difference between the magnetic 
inductive capacity of the substance and that of the air. A number 
of tables are given, with copious numerical data. The di-magnetic 
constant of such liquids as ether, alcohol, turpentine, nitric acid, 
bisulphide of carbon, glycerine, water, &c., showed small negative 
values; whilst the values were positive and in many cases much 
more considerable for solutions of chloride of iron, chloride of 
manganese, sulphate of nickel, and of cobalt, and for solutions of 
magnetic salts in general 


THE production of coal in the United Kingdom in 1883 was 
163,737,327 tons, against a total output of 156,499,977 tons in the 
preceding year. This is an increase of 7,237,350 tons, or 4°6 per 
cent., on the production of 1882. To this increase the chicf con- 
tributors were:—Glamorganshire, with an advance of 1,315,487 
tons; Yorkshire, with an advance of 1,037,399 tons; Scotland, with 
an advance of 710,633 tons; Lancashire, with an advance of 
704,672 tons; Monmouth, with an advance of 623,542 tons. The 
total production of coal in 1882 exceeded by 2,315,677 tons the 
output of 1881, and by 9,530,568 tons the output of 1880. Within 
the last three years therefore the production of coal in the United 
Kingdom has increased to the extent of 16,767,918 tons. Mr. J. 8. 
Jeans, secretary of the British Iron Trade Association, remarks:— 
“It is not without interest to note that this amount of increase is 
within 4,000,000 tons of the whole coal output of France, is 
approximately the same as that of Belgium, and is more than 
equal to the whole annual production of the United Kingdom pre- 
vious to 1810. 


THE Scientific American says, platinum wire has been drawn 
down so fine by Mr. H. F. Read, of Brooklyn, as to be invisible to 
the naked eye, although its presence upon a perfectly white card 
could be detected by the touch and could be seen with the aid of a 
small magnifying g when the card was held in such a position 
that the wire cast a shadow. Asmall platinum wire, about No. 18, 
was inclosed in a close fitting tube of silver. The tube was made 
by taking a long and narrow sheet of silver, about one-twentieth of 
an inch thick, folding it over into a cylinder, and drawing down 
until the wire would just fit in it. This was then drawn down 
until the tube containing the wire was only as large as the original 
wire. A short length of this was cut off and incased in a second 
tube of silver, which was drawn down in the same way. This 
operation was repeated until the platinum wire had been reduced 
sufficiently in diameter. The last wire was drawn as fine as the 
dies would permit, when the silver coating was removed by an acid. 
During the work it was necessary occasionally to anneal the wire. 
The resulting wire was in short lengths and had no strength. It 
was designed to be used for the cross wires in telescopes, its perfect 
opaqueness and fineness rendering it particularly applicable, but 
its extreme weakness made its handling almost an impossibility. 


AT a recent meeting of the Geological Society a paper was read 
on “ A delta in Miniature—twenty-seven years’ work,” by Mr. T. 
Mellard Reade, F.G.S. The author described a delta deposit, 
which, during a period of twenty-seven years, had formed in the 
Rake reservoir—Rivington Waterworks—from materials brought 
down by a stream of that name, The reservoir at this part was 
divided by a road, water communication being maintained by a 
culvert, once 8ft. high, nowalmost silted up. The author described 
the stratification of these deltas; that near the influx of the Rake 
consisted of peaty matter, gritty sand, gravel, shingle, and boulders 
of millstone grit up to about one foot diameter; the other chivfly 
of fine sand with some peaty matter. The former covered an area 
of 2508 yards with an average thickness of two yards; the latter, 
an area of 430 yards, with an average thickness of three yards. These 
materials had come from the drainage-area of the Rake. This is 
estimated as 1°176 square mile, and the delta being estimated at 


6306 cubic yards, and the time being 27 years, gives, as the annual | savin 


rate of denudation over the whole area, ,},in. per annum, or one 
foot in 5184 years. The mean rainfall of the Rake Brook water- 
shed for the last ten years was 49°57in. per annum. In this cal- 

lation no t is taken of the finer materials which have 
doubtless been distributed over the rest of the bed of the reservoir. 
The author pointed out that this rate of denudation was rather more 
rapid than that of the Mississippi—one foot in years—and 


that the arrangement of the materials under the varying conditions | 


of the stream illustrated the phenomenon of larger deltas. _ 


MISCELLANEA, 


WITHIN the past few days a number of fresh contracts have 
pines with the Clyde shipbuilders, these in the majority of cases 
or sailing vessels, steamers being just now not at all in request, 
THE new Witham Outfall Channel between Hobhold sluice and 
Clayhole, in the estuary of the Wash, is now open for navigation 
The new channel is three miles in length, and its cross section is 
much in excess of either that of the Suez or Amsterdam Ship 


THE sixth annual National Exhibition and Market of Brewe 
Mineral Water, and Licensed Victuallers’ Machinery and Appli- 
ances will this year be held on October 20th to 25th—inclusive—at 
the Agricultural Hall. For the convenience of exhibitors, the 
secre and manager, Mr. Dale, has opened a central office at 
24, Wellington-street, Strand, W.C., where plans can be seen, 

THERE were 39 coal mines in operation in New South Wales 
during a ed 1882. The total output was 2,109,282 tons, valued 
at £948,965. The total number of hands employed was 4647, 
The produce from the Northern coalfields amounted to 1,569,517 
tons, the average price per ton being about 9s. 14d. The quantity 
raised from the Southern and Western fields was 539,765, of tho 
value of £233,028, which gives an average of 8s. 74d. per ton, 

THE Corporation of Wolverhampton on Tuesday determined to 
apply to the Local Government Board for the suspension of the 
Rivers’ Pollution Act, 1876, within that borough, pending the con. 
sideration of the plans and report touching the further sewerage of 
Wolverhampton, which had n a pe by the borough engi- 
neer, Mr. G. Eastlake Thoms, C.E. The occasion for the applica. 
tion appears in that notices of action have been served upon the 
Corporation by certain authorities for alleged pollution of a brook 
course at Bilston. 

THE progress of the North Staffordshire Miners’ Relief Society is 
steady. The members have increased by 895 since 1881, and now 
stand at 5413. This is a minority of the miners in the district, 
The men’s subscriptions have increased by £61, being £2425 for 
1881, but the employers’ subscriptions have decreased by £38, bei 
only The death rate has been about 34 per 1000, against 8 
during the first eight years of the society's existence. This 
circumstance is attributed to the successful working of the 
Employers’ Liability Act, 

AN important trial of electric light, gas, and oil lamps for light- 
house illumination is now being made by Captain Nisbet, as head 
of a Trinity House committee, on the hill behind the South Fore. 
land High Lighthouse. The electric current is supplied by a De 
Meriten’s machine, and is used in an are lamp using square carbons, 
made up of forty-ninesmall square carbons grouped together and mak- 
ing a carbon about 1‘Sin. square. The gas lamps are by Mr. Wigham, 
and the oil lamps are those of Sir J. W. Douglass. ov arrange- 
ment has been made to test the relative penetrative powers of the 
different lights in fogs and generally to test their lighthouse values, 


A JOINT meeting of the Corporations of Stockton and Middles- 
brough was held last week to consider the desirability of increasing 
the ¢ es for water to the ironmasters. After considerable dis- 
cussion the following resolution was unani ly adopted :—‘* That 
this meeting of the joint Corporations is of opinion that the time 
has arrived when action should be taken by the Corporations’ 
Water Board with a view to increase the water charges to the 3d. 
per 1000 gallons consumers to at least cost price.” It was stated 
that a loss amounting to about £8000 per annum was being sus- 
tained owing to the large consumers being supplied with water at 
less than cost price. 


THE annual report of the Manchester Steam Users’ Association 
gives a total of 13,590 boilers as having been examined during the 
year, in addition to 139 ¢ iser examinations, and 1237 indica- 
tions of engines. Of the boiler examinations it is remarked as 
many as 4832 were “entire.” During the year 42 explosions 
occurred, resulting in the loss of 31 lives and in injury to 49 other 
persons. One of the boilers was under the inspection of the 
association and guaranteed by it, but no life was lost and no per- 
sonal injury occasioned, the cause of explosion being shortness of 
water, owing to the attendant’s having turned the blow-out tap in 
the wrong direction, leaving it, as he supposed, closed, whereas it 
was open at full bore. 


Tue Rev. F. Bashforth, the first professor of mathematics to the 
advanced class of artillery officers, Woolwich, and inventor of the 
Bashforth chronograph, writes in Nature number of April 3rd on the 
subject of the steadiness of flight of English and Krupp projectiles, 
He observes that the stated superiority in steadiness of the Krupp 
projectiles to ours could be very easily tested, without any serious 
expense, by measuring the time of flight of shot over a succession 
of distances between screens. He would compare the drop in 
velocity at any point with a corresponding tabular one. He does 
not consider that nb tables have any claim to originality, 
corresponding as they do to Engiish tables expressed in foreign 
measures, though with a slightly different co-efficient of resistance, 


WE learn from the Jrish Farmers’ Gazette that a new agricul- 
tural implement, to which has been given the name of the Emo 
Park scuffle and raking machine, was tried the other day at Emo 
Park, Monasterevan, Ireland, in the presence of a number of 
the residents of the locality. The trial was eonducted by the 
inventor of the machine, Mr. Ennis, steward and gardener on Lord 
Portarlington’s estate, and it is stated, ‘‘ proved a conspicuous 

” The hine, which is drawn by a horse, has the rake 
closely attached to the scuffle, and the action is described as bei 
free and very accurate. Its effect upon the fine pine avenues 0 
the demesne was most marked, and it proved to an excellent 
and valuable addition to the implements for keeping lawns and 
private walks in crder. 


Tue Administration of Public Works in Paris has published a 
report of its expenditure for the ten years between 1872 and 1881, 
the total being £26,160,000, of which £15,920,000 has been for new 
works and the remainder for maintenance and repairs. Outof the 
£15,920,000 spent upon new works, £9,200,000 was for making new 
streets and other public roads, £1,880,000 for water and sewers, 
£120,000 for lighting, £280,000 for public gardens, and £4,400,000 
for public buildings. Out of the £10,240,000 spent upon repairs 
and maintenance, £5,560,000 was for keeping the roads and pave- 
ments in order, £3,120,000 for lighting, £800,000 for public build- 
ings, £320,000 for water and sewers, and £120,000 for the public 
gardens. The total length of the streets opened or widened since 
1872 is about sixteen miles. 


ARRANGEMENTS are in to begin work upon the Great 
Eastern very shortly to fit her for her new career of usefulness in 
Gibraltar Bay as a coal hulk. The project is viewed with favour 
by the Admiralty, as the bay will no longer be disfigured with the 
multitude of small coal hulks which now encumber the harbour. 
The paddle engines and boilers are to be removed, so that she will 
steam out to Gibraltar with her screw power only. Before pro- 
ceeding she is to have numerous side ports added to those already 
existing, by which the coal will be received for storage purposes. 
The coal from these ports will, by its own gravitation, run into 4 
variety of receptacles, some well above the water line, others 
below. The vessel is to have powerful hydraulic cranes on the 
upper deck, by which the steam colliers from Cardiff and New- 
castle bringing the coal will be very quickly discharged, thus 

ing greatly in cost on the existing system as practised at 
Gibraltar. e coal, once on board, will be shot down into the 
bunker receptacles on board the Atlantic and other large steamers 
taking in their coal alongside. A further advantage is that the 
Great Eastern will give such shelter that coaling from her in the 
Bay will, it is e d, be able to proceed in weather when it is 
uite impracticable with smaller hulks. She will be fitted with 
the electric light and the telephone, the dist: from end to end 
of the ship being nearly one eighth of a mile in length. The ex- 
portation of coal last year to Gibraltar amounted to 458,169 tons. 
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NORTHCOTT’S PATENT AIR COMPRESSOR. 


As many of our readers are no doubt aware, that clever and 
destructive instrument of warfare, the Whitehead fish torpedo, 
js propelled through the water by a miniature set of screw 
engines driven by compressed air stored in the body of the 
torpedo. The torpedo itself also is ejected into the sea generally 
by means of compressed air, acting either upon the piston of a 
telescopic impulse apparatus, or upon the torpedo direct, the 
torpedo being contained in a large air gun. The air carried by 
the torpedo for its own propulsion is pumped into the air reser- 
yoir of the torpedo at a pressure of about 100 atmospheres, or, 
say, 1500 Ib. per inch, Torpedo boats and launches, us well as 


Fig. | 


ironclads carrying torpedoes, have therefore to be fitted with 
special air compressing engines for charging the torpedo and 
main reservoirs with air of this enormous pressure. The General 
Engine and Boiler Company, of Hatcham Ironworks, London, 
have for many years past made a speciality of this class of 
machinery, and we illustrate herewith two types of air com- 
pressing engines made by them for the British and other Govern- 
ments. Fig. 2 is a double air compressing engine suitable for 
corvettes, Fig. 1 is a single compressing engine suitable for tor- 
pedo boats and launches, The double engines are constructed 
to run at 350 revolutions, and the single engines run at 400 


Fig. 2 


revolutions per minute. Some small air compressing engines of 
the single type have been run for several hours without stopping 
against the full pressure of 15001b. per square inch at the 
enormous speed of over 550 revolutions per minute. The 
General Engine and Boiler Company has made a considerable 
number of these engines for the British, Russian, and Greek 
Governments. Some of these have been triple engines for use 
in large ironclad ships. Altogether they have manufactured five 
sizes, and they have designed compressing engines for com- 
air locomotive use for delivering air at 1200 1b. pressure 
very large quantities. 

It will be seen from Fig. 2 that the double engines are much 
More complicated in appearance than the single engines. This 
mainly arises from the fact that the double engines are complete 
in themselves with air columns, pressure gauges, air valves, and 
other fittings, which in the case of the singles engines are 
detached from the engine, and fixed to a bulkhead or other con- 
venient support. The double and triple engines are regulated 
by a peculiar chain governor, which we may describe on an early 
occasion, 


ON THE APPLICATION OF HYDRAULIC MACHI- 
NERY TO THE LOADING, DISCHARGING, 
STEERING, AND WORKING OF STEAMSHIPS.* 

By Mr. A. Betrs Brown, 
(Continued from page 264.) 

Hydraulic hoist.—The hydraulic machinery for discharging 
cargo may be of two kinds, namely, hoists, the motive parts of 
which reciprocate only, and those which have a continuous rotary 
motion. The first is the simplest, most durable, and least expen- 
sive, and is shown in Fig. 27, a side elevation, Fig. 28, a plan, and 
Fig. 29, front elevation. It consists of a hydraulic cylinder A, 
which is carried on the upper deck by a foundation plate B, and at 
its lower end is secured to the main deck, The casting B is made 
in the form of a shallow tank, and has three pulleys mounted, 
COC. The cylinder is fitted with a ram D, carrying a crosshead 
with three similar pulleys, C’C’C’. A chain or wire ro passes 
to and fro round the two sets of pulleys in the order of block 
and tackle,” one end being fixed to the cylinder, while the other 
passes over the derrick and into the hold. ‘The valve for admitti 
water to the hoist is shown at E, and is of the usual two-po 
slide variety, shown in enlarged section, Fig. 30. For high speeds 
it is necessarily of large area, and with the pressure employed is 
much too heavy to be conveniently handled Virect. A subsidiary 
miniature valve is worked on the back of the main slide, which, by 
alternately exhausting small cylinders forming part of the latter 
and working upon rams attached to the casing, causes it to move 
in either direction in perfect obedience to the small valve, both as 
to speed and. position. With such a ‘‘ hydraulic relay” there is 
almost no limit to speed and power in hydraulic lifts, as in this 
case while the main valve is large and too stiff to work, the small 
one—about the size of half a walnut—may be moved by the fingers 
applied at the end of the lever. With PB provisions for 
it is nece: to prevent the hoists from running away, and this is 
accomplished by the lever F, while its extreme end engages the 
spindle of the miniature valve at G, shown in Fig. 29. It 


FIG.13 


has its fulcrum upon a crank pin at G!, the other end being in the 
hand of the driver. This pin moves through a small angle in 
obedience to the motion of the lifting ram to which it is connected 
by a shaft H—shown in dot lines, Fig. 283—with its levers H! jointed 
to the nut I, which in turn receives its motion from the spiral bar 
running through the coarser screwed nut J. In this way the hoist 
is yop ion. in any position corresponding to that of the lever 
in its quadrant. The second system we come to, while not so 
simple, possesses many advantages for whipping light cargo and 
ing purposes over the first system. 

ydraulic derrick gear.—In connection with the foregoing 
hoists when the derrick or jib requires to have its radius altered to 
suit the variable positions of hatch and overside craft, the 
arrangement shown in Figs. 13 and 14 is adopted on board the 
Quetta. Fig. 13 shows the derrick and gear in side eleva- 
tion, in which a hydraulic cylinder A is attached’ to the mast, 
having a ram B, with one pulley, carried at its end, and 
working downwards, so that its weight may tend to balance 
the weight of the derrick. The fast end of the chain is 
held by the clip at C, passes round the pulley on the ram 
B, thence over the swivel pulley D on the mast, and 
lays hold of the derrick at its point. A small slide valve is 
placed close to the hoist and hatch, the admission port of which is 
connected to the cylinder A by a small pipe = the mast. The 
movement of the derrick is thus easily controlled; by admitting 
water it rises; exhausting, it falls; and when the valve is in mid- 
position it is held fast. Fig. 14 shows the hoists, arranged in pairs 
where there are two derricks with the communicating pipe and 
valve E, which, when both lifts are to work on one load, is opened, 
and one set of valve gear used for both. 

Hydraulic swinging gear for jibs.—In connection with either of 
these hoists, the arrangement shown in Fig. 15 is used for swinging 
the jibs that are suspended from the mast for putting cargo over 
the side of a vessel. A pair of small hydraulic cylinders and rams 
A are attached, one on each side of the mast B on deck, each ram 
prea fr pulley C, round which a chain is passed, and its end 
fastened to the cylinder with provision for tightening at D. This 
chain passes round, and is fixed to a pulley E — the base of the 
swinging jib F, and serves to move the jib round by the action of 
either cylinder alternately. The slide valve G admits water to 
either cylinder, and is moved by a lever H, which is centred at the 
bottom of the joint pin of the jib, The valve is thus opened by the 
attendant moving the lever to any position in its quadrant, while 


the actual swinging of the jib shuts itagain. By having adjustable 
stops in the oy hots the jib can Hon be swung by power 
exactly plumb over the centre of the hold of any ctaft duuashhe. 
The lever for operating this, although shown close to the mast, is 
usually brought alongside the lifting lever of the hoist. 

Hydraulic crane.—Vhis is shown in Figs. 16 to 18, Fig. 16 being 
in side elevation, Fig. 17 plan, and Fig. 18 detail of automatic 
swinging valve gear. The post of the crane forms the hydraulic 
cylinder, and is secured by a strong bed-plate A to the upper deck, 
and similarly fastened to the main deck at B. The post or cylin- 
der is turned at its middle and top to receive the sevelving castings 
C and D, the former carrying the foot of the jib, while the latter 
supports the jib, and at the same time provides the stuffing-box, 
through which lifting ram E works. At its lower part another 
stuffing-box F allows the crane to swing on the fixed hydraulic 

linder. Two pulleys are carried on the ram crosshead, one on 
the casting D, and one at right angles on the lower casti 
chain is fast at G, passes over one top pulley, down to the lower 
one, over another top one, under front pulley, and thence over the 
point of jib. The whole of this arrangement is swung round by 
the swing cylinder H H’ and their rams II’, which carry chain 


* Read before the Institution of Naval Architects, 
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wheels at their extremities. Round these being a strong chain, 
one end fastened at J, passes round the nearest ram pulley I, 
thence round a chain-grooved wheel forming the lower part 
of casting OC, laying hold of half its circumference, and, finally, 
round pulley on ram I’, it is made fast at J’. The lifting val 
which is of the ‘‘ hydraulic relay ” description, similar to that 
in the hoists, is shown with its lever at K, K in Fig. 16 being in 
dot lines, The admission port of this valve is connected by a pipe’ 
to the post or cylinder, while its exhaust is connected by the return 
mains to the tank in engine-room. The swinging valve gear has 
the same property as that of the steering and reversing gear here- 
inafter described, only that the movement of the jib must be’ 
controlled throughout a complete circle. It is shown in Fig. 17 
at L, a side elevation of the same being at Fig. 18. The slide 
valve is of the usual three-ported description, each end port being 
connected to the cylinders H and H!, while the centre port is = 
to exhaust, and is moved direct by the swing lever; which lays 
hold of a nut, through which the valve spindle works at M. This 
spindle is connected to a spiral rod N, free to revolve through the . 
valve, chest, and lever nut. A corresponding spiral nut is fixed to 
the ram I at N!, and as it travels in its stroke it lengthens or 
shortens the distance between the slide valve and the lower joint 
of the swing lever. Thus this lever, assuming the slide valve to 
remain shut, or in mid-position, will take up different positions in 
its quadrant, equivalent to the positions of the swing ram in its 
stroke. The effect of this is, therefore, if the driver, either by 
setting his quadrant stops, or by marking the quadrant for different 
craft alongside, and either hatch, once ascertains by trial the 
various positions he wants to stop at, he has only to put hi seo | 
lever at these marks, and without further attention the jib 
plumb the exact spot required. 4 
Hydraulic reversing gear.—At Figs. 3 to 7 is shown the ieee 
reversing gear, which has been applied to the steamship Mikado, 
of 3000 tons, and is similar to that in use in the Cheshire and the 
Birkenhead ferry boats at Liverpool ; these latter boats have each 
two pairs of engines, which are easily reversed by one man by 
means of this hydraulic gear. The apparatus consists of two 
hydraulic single-acting cylinders A A, Figs. 3 and 4, having rams 
4,in. diameter, and 19in. stroke, coupled together and waking in- 
opposite directions, and cted by side rods B from the boss C 
to the weight shaft lever D. In the working of the apparatus, 
water from the accumulator is admitted to either of the cylinders 
as required, by opening the slide valve E by means of the —— 
and quad- 


handle F, which is centred at G, and has a detent rod 

rant H. The other end of the reversing handle F is connected to 
one end of the short double lever K, the other end of which is 
moved by a connecting rod from a stud joint J on the back of the 
weigh shaft of the main engines. The slide valve spindle is attached 
to the double lever K, at an intermediate point I, as shown 
also in the plan Fig. 7. The effect of this arrangement is that 
when water is admitted into the lower cylinder by a downward 
movement of the reversing handle raising the slide valve, as shown 
in Fig. 4, the hydraulic rams are then moved in an up 
direction, carrying with them the weight shaft lever D, as shown in 
Fig. 4, and reversing the engines accordingly ; and by the same 
movement the stud joint J upon the weight shaft is lowered, and 
closes the valve again, so that the two hydraulic rams are then 
held fast in whatever position they may be placed in. This 
counteracting cut-off enables the engineer at once to place the 
reversing links of the main engines at any degree of expansion and 
hold them there, by simply moving the reversing lever into the 
desired position in its q t, when the rams will follow at once 
into that position and stop there. 

Combined steam and hydraulic starting engine.—This engine is 
shown in side elevation at Fig. 31, while Fig. 32 is a vertical sec- 
t :« : Such an arrangement is necessary where it is the practice— 
a very good one—to shut off the hydraulic steering during the day, 
and so keeping the hand steering in good working order, only using 
the power gear at night, and in fogs when on a straight course. 
The engine oscillates on a centre A at the lower end of the 
steam cylinder, held by a casting A! bolted to the bed-plate 
of the marine engine. The cylinder is fitted with a piston B and 
rod C, to which is attached an hydraulic piston D, working 
in the hydraulic cylinder E. The rod C passes through a 
stuffing-box F on the steam cylinder, thence through another 
G on the hydraulic cylinder, and terminating at the point 
H on the weigh shaft lever. This lever is produced to K, and from 
that joint depends a rod and rack L, geared into the pinion M. 
Upon its shaft a worm wheel N is keyed, which is actuated by the 
worm O and the hand wheel P. This worm and wheel can be dis- 
engaged from the weigh shaft and link motion by the excentric 
bearing Q, turned rte handle R. This hand gear answers a 
similar purpose to that of hand-steering gear in case of ee 4 
ment to the engine, and forms no integral part thereof. e 
arrangement of variable and automatic cut off gear in this ongine 
is precisely similar to that of the swinging arrangement described 
under the subject of hydraulic crane. The steam side valve 1 is 
= in either direction by the hand lever 2 acting on the nut 3: 
The piston B and rod C then move the lever I and reversing links 
at the same time, causing the valve rod to rotate by the fixed nut 
4 attached to the rod by the arm 5. By this means the slide valve 
is brought to its central position, and the engine brought to a state 
of rest. Thus if the lever 2 is placed in any notch in its quadrant 
6, the reversing links will follow and stop in a similar position. 
The water in the cylinder E is used in a passive capacity, and ‘is 


kept up under pressure from the boiler by the pipe 7, which com- 
_municates between the lower end of the cylinder and that of the 


valve chest, so that ovr condensed water finds its 
0 


way to the 
former. be continued.) 
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, oe ___ i been reported to the Board o e as having occ upon the 
/ 0 | railways in the United Kingdom during the year ending December 
= | * ni 31st, 1883, was issued on Tuesday :— 
=f ped. ee hee Accidents to train, rolling stock, permanent way, &c., caused the 
= aor | | Bins i == Ns | death of 22 persons, and injury to 749, viz.: Passengers killed, 11; 
ditto injured, 662; servants of companies killed, 11; ditto injured, 
ch \- 87; total—killed, 22; dittoinjured, 749. Total for the correspond- 
= oF . ing period in 1882: Passengers killed, 18; ditto injured, 803; 
~ ] servants of companies killed, 21; ditto injured, 153; total—killed, 
passenger trains or of passenger trains, by which 6 passengers 
eee and 1 servant were killed and 239 passengers and 19 servants in- 
jured; 51 collisions between passenger trains and goods or mineral 
trains, &c., by which 5 passengers and 2 servants were killed and 
238 passengers and 21 servants injured; 15 collisions between goods 
trains or parts of goods trains, by which 2 servants were killed and . 
4 and 12 servants 2 cases of trains in 
or parts of passenger trains leaving the rails, by which 2 servants 
trains travelling in the wrong direction through points, by ‘ 
which 17 passengers and 8 servants were injured; 25 cases : 
of trains running into stations or sidings at too high a 
speed, by which 1 servant was killed and 111 passengers and 3 ‘ 
servants were injured ; 154 cases of trains running over cattle and 
er obstructions on the line, by which 4 passengers were injured ; 
cases of trains running through gates at level crossings, in one 
of which a servant was injured; 1 case of the bursting of a tube i 
in an engine, by which 1 servant was injured ; 7 failures of machi- 
ney springs, &c., of engines, by which 4 servants were injured ; 
NN | 14 failures of couplings, by which 26 passengers and 2 servants 
ee were injured; 13 slips in cuttings or embankments, involving 
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injury to 4 servants ; and 2 other accidents, by which 1 passenger 
and 3 servants were injured. 

The following cases were also reported, but they involved no 
personal injury :—1247 failures of tires; 3 failures of wheels, 450 
of axles, 1 of brake apparatus, 2 of ropes used in working inclines, 
and 3 of tunnels, bridges, &c.; 398 broken rails; 27 floodings of 
the permanent way; 4 fires in trains, and 4 at stations. 

Of the 1247 tires which failed, 53 were engine tires, 16 were 
.tender tires, 5 were carriage tires, 30 were van tires, and 1143 were 
wagon tires; of the wagons, 830 belonged to owners other than the 
railway companies; 1100 tires were made of iron, and 147 of steel ; 
39 of the tires were fastened to their wheels by Gibson’s patent 
method, 9 by Beattie’s patent, 14 by Mansell’s, and 6 by Drum- 
mond’s patent, none of which left their seats when they failed; 
1167 by bolts or rivets, 3 of which left their wheels when they 
failed, and 14 by various other methods; 51 tires broke at rivet- 
—_, 149 in the solid, 21 at the weld, and 1026 split longitudinally 
or bulged. 

Of the 450 axles which failed, 275 were engine axles, viz., 247 
crank or driving, and 28 leading or trailing; 21 were tender axles, 
2 were carriage axles, 141 were wagon axles, and 11 were axles of 
salt vans. 57 wagons, including the salt vans, belonged to owners 
other than the railway companies. Of the 247 crank or driving 
axles, 173 were made of iron and 74 of steel. The average mileage 
a) 171 iron axles was 213,719 miles, and of 72 steel axles 199,471 


ies. 

Of the 398 rails which broke, 260 were double-headed, 131 were 
single-headed, 6 were of the bridge pattern, and 1 was of Vignoles’ 
pattern; of the double-headed rails, 178 had been turned; 157 
rails were made of iron and 241 of steel. 

Of the 602 persons killed and 1065 injured in this division, 114 
of the killed and 754 of the injured were passengers. Of the 
latter, 36 were killed and 48 injured by falling between carriages 
and platforms, viz., 22 killed and 26 injured when getting into, and 
14 killed and 22 injured when alighting from, trains; 10 were 
killed and 494 injured by falling on to platforms, ballast, &c., viz., 
3 killed and 43 injured when getting into, and 7 killed and 451 in- 
jured when alighting from, trains; 38 were killed and 14 injured 
whilst passing over the line at stations; 60 were injured by the 
closing of carriage doors; 7 were killed and 37 injured by falli 
out of carriages during the travelling of trains; and 23 were kill 
and 101 injured from other causes; 78 persons were killed and 51 
oy whilst passing over railways at level-crossings, viz., 36 

illed and 38 injured at public level-crossings, 23 killed and 7 
injured at pation crossings, and 19 killed and 6 injured at foot 
crossings. There were 293 persons killed and 165 injured when 
trespassing on the railways, 61 persons committed suicide on rail- 
ways, and of other persons not specifically classed, but mostly 
rivate Beagle having business on the companies’ premises, 56 were 

illed and 95 injured. 

During the year there were 543 servants of companies or con- 
tractors reported as having been killed and 2373 injured, in addition 
to those included in Division 1. Of these 45 were killed and 395 
injured whilst coupling or uncoupling vehicles; 4 were killed and 
47 injured by coming in contact, whilst riding on vehicles during 
shunting, with other vehicles, &c., standing on adjacent lines; 1 
was killed and 44 were injured whilst ing over or standing on 
buffers during shunting; 46 were killed and 314 injured in getting 
on or off, or by falling off, engines, wagons, &c., during shunting ; 
7 were killed and 161 injured whilst breaking, spragging, or chock- 
ing wheels; 8 were killed and 36 injured whilst attending to ground 
points, marshalling trains, &c.; 1 was killed and 134 were injured 
whilst moving vehicles by capstans, turntables, props, &c., during 
shunting, and 18 were killed and 318 injured by various other acci- 
dents during shunting operations; 13 were killed and 41 injured 
by mgs | off engines, &c., during the travelling of trains; 
6 were killed and 39 injured by coming in contact with over-bridges 
or erections on the sides of the line during the travelling of trains; 
5 were killed and 47 injured whilst getting on or off engines, vans, 
&c., during the travelling of trains; 2 were killed and 108 injured 
whilst attending to, or by the failure of, machinery, &c., of engines 
in steam; 116 were killed and 132 injured whilst working on the 
permanent way, sidings, &c.; 3 were killed and 6 injured whilst 
attending to gates at level crossings; 147 were killed and 246 
injured whilst walking, crossing, or standing on the line on duty; 
46 were killed and 156 injured by being caught between vehicles ; 
24 were killed and 92 injured by falling or being caught between 
trains and platforms, walls, &c.; 47 were killed and 19 injured 
whilst walking, &c., on the line on the way home or to work ; and 
4 were killed and 38 injured from various other causes. 

Altogether, the number of — killed and injured on railways 
in the United Kingdom in the course of public traffic during the 
year ending 3lst December, 1883, as reported to the Board of 
Trade, was as follows :— 

Passengers: From accidents to trains, rolling stock, permanent 
way, &c., killed 11, injured 662; total 1882, killed 18, injured 803. 
By accidents from other causes, killed 114, injured 754; total 1882, 
killed 109, injured 936. Servants of companies or contractors : 
From accidents to trains, rolling stock, and permanent way, &c., 
killed 11, injured 87; total 1882, killed 21, injured 153. By acci- 
dents from other causes, killed 543, injured 2373; total 1882, 
killed 532, injured 2423. Persons passing over railways at level 
crossings, killed 78, injured 51; total 1882, killed 72, injured 40. 
Tresp includin icides—killed 354, injured 165; total 
1882, killed 306, injured 155. Other persons not coming in above 
classification, killed 56, injured 95; total 1882, killed 63, injured 
91. Total, killed 1167, injured 4187. Total 1882, killed 1121, 
injured 4601. 

In addition to the above, the railway companies have reported 
to the Board of Trade, in pursuance to sec. 6 of the Regulation of 
Railways Acts, 1871, the following accidents which occurred upon 
their premises, in which the movement of vehicles used exclusively 
upon railways are not concerned, namely :—1 passenger killed and 
117 injured whilst ascending or descending steps at stations; 45 
injured ete struck by barrows, falling over packages, &c., on 
station platforms; 37 injured by falling off platforms; and 52 
injured from other causes. Of servants of companies or contractors, 
7 were killed and 873 injured whilst loading, unloading, or sheet- 
ing wagons; 1 was killed and 286 were injured whilst 
moving or carrying goods in warehouses, &c.; 7 were 
killed and 147 injured whilst working at cranes or 
capstans; 3 were killed and 347 injured by the falling 
of wagon-doors, lamps, bales of goods, &c.; 4 were killed and 
506 injured by falling off, or when getting on or off, stationary 
engines or vehicles ; 12 were killed and 251 injured by falling off 
platforms, ladders, scaffolds, &c.; 1 was killed and 265 wers in- 
— by stumbling whilst walking on the line or platforms ; 1 was 

illed and 174 were injured whilst attending to stationary engines 
in sheds; 59 were injured by being trampled on or kicked by 
horses ; 9 were killed and 510 injured whilst working on the line or 
in sidings ; and 3 were killed and 159 injured from various other 
causes. Fourteen persons who were transacting business on the 
companies’ premises were also killed, and 109 were injured—making 
a total in this class of accidents of 63 persons killed, and 3936 in- 


j 

Thus the total number of personal accidents reported to the 
Board of Trade by the several railway companies during the year 
amount to 1230 persons killed, and 8128 injured. 


THE RELATIVE ECONOMY OF GAS, STEAM, AND 
HOT-AIR ENGINES. 

IN a paper entitled “‘Some Experiments upon the Otto Gas 
Engine,” Messrs. Morgan Brooks and J. E. Steward, graduates of 
the Stevens Institute of Technology, Hoboken, N.J., arrived at 
the following figures on the commercial efficiency of the gas engine 
4s compared with steam and hot-air engines :— 

- In making a comparison of this kind it is necessary to consider— 
(1) The cost of gas or coal consumed; (2) the cost of water used; 


(3) lubrication; (4) the cost of attendance ; \5) depreciation and 
repairs; (6) interest on capital invested. 

1. The average consumption of gas in a gas engine per effective 
horse-power per hour, including igniting flames, is about 30 cubic 
feet. The consumption of coal per effective horse-power per hour 
by small steam engines is about 7 lb. 

2. The water used in the water jacket of a gas engine will not 
enter into the estimate, since by the use of tanks the same water 
may be used continuously. The water supplied to the boiler of the 
steam engine here considered amounts to } cubic feet per horse- 
power per hour. 

4. A gas engine requires little or no attendance. A man can 
accomplish five-sixths of a day’s work and still take full charge. 
Steam engines of this size require from one-half toa = he atten- 
tion, depending upon the proximity of the engine and boiler. 

5. As st depreciation, it is safe to say that gas and steam 
engines have about equal terms of life; for while gas engines have 
less complication of working parts than steam engines, yet they 
are subject to more severe and abrupt strains. 

6. The interest will il lirectly proportional to the 
amount of capital invested. 

The following summary shows the relative cost of a day’s 


Gas Engine, 8-H.P. actual, 10 Hours. pen 
1. 2400 cubic feet gas at 2.50 dols, per 1000... 6.00 
4. One-sixth day's labour at 2dols. .. .. .. .. 0.83 

5. Depreciation, &c., at 12 per cent. per year, 12-360 on 

6. Interest at 5 per cent. per year, 5-360 per cent. on 
Steam Engine, 8-H.P. actual, 10 Hours. pws 
ols, 
1. Coal, 560-2240 tomsatSdols. .. .. .. .. «+ 1.26 
2. Feed-water, 65 cubic feet at 1.25 dols. per 1000... ..  .. 0.08 
4. Half-day’s labour at2dols, .. .. .. .. .. «- 1.00 

5. Depreciation, &c., at 12 per cent. per year, 12-360 per 

6. Interest at 5 per cent. per year, 5-360 per cent. on 
Daily expense .. . 2.86 


The following figures have been obtained for the expense of 
running a small hot-air engine. This engine has been running in 
a printing office in New York City for eighteen years. It uses 
44 lb. of coal per horse-power per hour; every third year re-lining 
costs 100 dols.:— 

Hot-air Engine, 23-H.P. actual, 10 Hours, 


ols, 
4. Attendance same as for gasengine .. .. .. .. O03 
5. Depreciation, &c., at 10 per cent. per year, 10-360 per 
6. Interest at 5 per cent. per year, 5-360 per cent. on 
The cost of 1-horse power per hour is— 
cents. 
With hot-airengine .. .. .. 


For intermittent work the gas engine is much more economical 
than the above figures indicate, and this fact, together with its 
safety, cleanliness, and convenience, makes the gas engine very 
desirable where small powers are requi With cheaper kinds of 
gas it becomes possible to reduce the figures for gas engines as low 
as, if not lower than, those obtained for steam engines. In Eng- 
land and Germany, where the cost of illuminating gas varies from 
0.50 dol. to 0.75 dol. per 1000 cubic feet, the above figures would 
be reduced 60 per cent., making the daily expense of the gas engine 
about2.75dols. It should beremembered that illuminating gas is not 
required for the gas engine. The manufacture and distribution in 
cities of some cheap gas especially adapted for use in gas engines 
may soon become a prominent industry; and, with economy added 
to its other merits, the gas engine may largely supplant steam for 
manufacturing and other purposes. 

It will be seen that the gas engine comes out well in these trials, 
as the price of the gas used is about 10s. per 1000 cubic feet. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tus has been only a half week as regards business at the iron- 
works. A few mills and forges re-started on Tuesday, but the 
resumption of operations was not at all general until last night or 
to-day—Thursday. Ataconsiderable number of the works nothing 
will be done until next week, masters availing themselves of the 
interval to carry out repairs. More works would have gone on 
this week had not some of the men turned stupid over the wages 
question. When on Wednesday the puddling furnaces were got 
clean and in an altogether excellent condition for a re-start, the 
puddlers at certain places refused to begin. Their excuse was that 
they did not understand what wages they are to receive between 
now and the date when the President of the Wages Board gives 
his decision concerning the reduction claimed by the masters. On 
Tuesday the Wages Board at Wolverhampton had resolved: ‘* That 
the works be kept in operation, according to Rule 18, pending the 
decision of the President.” This is what the puddlers professed 
not to understand; and the masters concerned have, therefore, no 
alternative but to prolong the holidays. Happily, the difficulty 
should not be of much duration. 

On ’Change in Wolverhampton yesterday, and in Birmingham 
to-day, the prices declared at the quarterly meeting were confirmed. 
As is often the case at the markets which immediately follow the 
quarterly gatherings, the new business transacted was sniall. Yet 
negotiations which last week were set on foot between buyers and 
sellers were this afternoon, in numbers of inst tisfactorily 
a ; and the effect upon the order books will be decidedly 
tangible. 

Thin sheet makers reported that such is the inquiry for early 
consumption, that they are almost ‘‘ pulled out of: the place for 
prompt deliveries.” They are, therefore, firm in price, and speak 
of the probabilities of an advance rather than a decline in the not 
very distant future. The orders are well distributed over alike 
home and foreign buyers, though the latter are ordering in the 
largest quantities. 

John ‘Knight and Co., Kidderminster, quote working-up sheets : 
Singles, £9 10s.; doubles, £11; and lattens, £12 10s. Stamping 
sheets to 24b.g. are £13, and lattens £14. These last prices apply 
to sheets of either steel or iron as buyers prefer. The firm find 
that steel sheets are increasingly demanded, and they are rolling 
them down from blooms obtained from the steel making districts. 

Notwithstanding the competition of steel, charcoal sheets are 
still required by customers who are rather conservative in their 
views, and who are not easily persuaded to adopt a new metal. 
Messrs. Knight are doing well in charcoal sheets, which they quote : 
Singles, £19 10s.; doubles, £21; and lattens, £22 10s. 

Plate and angle makers still complain of the competition from 
the North of England firms. Indeed this competition is becoming 
more severe ; and the bar makers have to contend against compe- 
tition from South Wales in particular. Australia and India are 
the best export customers at present for good bars, but even with 
the help which these export orders afford, the marked bar makers 


are only able to find irregular employment for their workmen, 
Best bars are £7 10s. to £7 per ton; medium qualities, £6 10s.; and 
common bars can this week be got for £5 15s. per ton. 

Prices of other merchant irons are easy, and to get orders 
makers have to coax buyers. Hoops for export are abundant at 
£6 7s. 6d., and gas tube strip may be had at £5 12s. Gd. 

The Staffordshire Steel Company, which is erecting works at 
Bilston upon the basic principle, informs me that it is expected to 
make a start in June. When it has got well under weigh jt 
hopes to produce 1000 tons a week. It is laying down rolling 
power sufticient for an output of some 2000 tons a week if such 
make should eventually t ry by the demands of the 
district. The molten metal will be supplied to the converters from 
blast furnaces upon the be ged premises of Messrs. A. Hickman 
and Sons. This firm will blow in two new furnaces—bring; 
their plant up to six—for the purpose. The better to superintent 
the new steel works, Mr. Percy C. Gilchrist, one of the patentees, 
and who is understood to have also an important interest in the 
new company, is about to take up his residence permanently jy 
Wolverhampton. 

The Patent Shaft and Axletree Company, Wednesbury, which 
a while ago was manufacturing part of its output of steel upon 
the basic process, has ceased to employ it, and is now again pro. 
ducing only upon the Bessemer principle. The chief reason which 
has led to the suspension, for at any rate the present, of the 
Thomas-Gilchrist process at these works is that the steel could not 
be sold at a profit in competition with the same product offered 
from other districts. 

The Earl of Dudley’s all-mine pigs were quoted to-day in Bir- 
mingham at 85s. for cold blast and 65s. for hot blast. The other 
1 makers quoted 80s. for cold blast and 60s. for hot blast, 
The demand for pigs of this quality continues very limited. It is 
not by any means an easy matter for producers to find a market 
for all their output. Yet the Lilleshall ving oy / continues blowing 
four furnaces, t of them being upon hot blast and one upon 
cold blast pigs. Its total output is between 900 and 1000 tonsa 
week. The number of makers of cold blast pigs is getting smaller 
and smaller. The manufacture is now confined to some four or, 
at the most, five firms. 

Part-mine and cinder pigs are in larger sale than best qualities, 
and at the Spring Vale Works of Messrs, Hickman four furnaces 
are kept going. The firm quote:—Hydrates, 57s. 6d.; mine iron, 
50s.; and common, 40s. per ton. Messrs. Bradley Brothers also 
quote their part-mines at 50s., while some other makers quote 
47s. 6d. One or two new brands of native part-mines have lately 
been put upon the market, and to secure a foothold prices are at 
present being accepted which it would be scarcely fair to quote. 

Foreign pigs were this afternoon in rather limited sale, and com. 
petition among vendors is oop. The Northampton makers who, 
up till recently, have by a combination kept the minimum for their 
pigs at 44s. delivered into this district, are now understood to have 
consented to abate that figure by 1s. a ton, making 43s. their 
standard. West Cumberland hematites are to be had at from 
57s. 6d. to 568.; but for best hematites of other districts vendors 


The East Worcestershire tin-plate makers are fairly active, 
They are much better off in the matter of price than their Welsh 
brethren. In this district, as in Wales, steel blooms and billets 
are being increasingly used up at the tin-plate mills. The present 

uotations of such ood firms as John Knight and Co., for steel 
tin-plates of I.C. quality is 23s. per box. ‘‘Cookley” coke tin- 

lates are 21s. per box, and ‘‘Cookley” K charcoal 25s. per box 

.C. The quotations which the Welsh makers are, through their 
sellers, naming to merchants hereabouts are 15s. 6d. for ordinary 
cokes, and 19s. for ch Is. But ts will not gene- 
rally give out orders except at a reduction of something like 6d. per 
box upon these prices, 

The coal trade is unsettled by the uncertainties of the wages 
question. The Coal Trade Wages Board has been summoned to 
meet in Wolverhampton next Wednesday. 

The heavy ironfounders report new work rather diffcult to 
secure, . competition is keen. Especially Paves the case in the 

ig pipe department. Constructive engineers, however, are getting 
ped A large contract has just been with the 
Horsely Engineering ag ar of Tipton. It is for iron 
work to oie a railway bridge across the Thames, and for 
an additional bridge to span the Medway at Rochester. Both 
orders are for the South-astern Railway Company. They will 
absorb together upwards of 7000 tons of iron. As I noted in m 
report of two or three weeks ago, there is also being built in this 
district a bridge which is to span the Thames at Putney, the firm 
who have that order being Messrs. Simpson and Wood, of 
Darlaston. 

Colonial orders for hardwares continue below the average, but 
manufacturers in certain leading branches are still sending out 
considerable consignments in the hope of their finding a market 
upon arrival, Such a course must tend to keep down rates. So 
America is taking a very fair quantity of common hardwares, and 
India is buying pretty steadily. 

Increasing success is attending the production at Walsall and 
Willenhall of light ornamental iron castings. Great perfection has 
been attained at Willenhall. 

On Wednesday at a meeting of chain makers held at Cradley 
Heath it was determined to cease work to-morrow—Saturday—if 
the employers refused to pay the 4s, 6d. list. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The past week has been so much of a broken cha- 
racter, owing to the holidays, that there is very little to report, so 
far as business is concerned, in either the iron or the coal branches 
of industry in this district. Generally, there has practically been 
a stoppage of the ordinary operations at the iron and as 
works and the collieries for about three days, and at the usua 
Manchester weekly markets on Tuesday there was only a partial 
I ption of busi operations, both the iron and the coal 
exchanges being only thinly attended, with very little inquiry 
stirring in either branch of trade. The very limited weight of 
transactions which have taken place since the holidays scarcely 
afford any sound basis as to the actual condition of trade, but 
generally there appears to be a weaker tone in the market; and 
although both ironmasters and colliery proprietors are in the posi- 
tion that they can scarcely come lower in price without some cor- 
——_. reduction in wages, there is a good deal of very low 
selling to secure orders, and for anything like quantities there is 
to a large extent an absence of anything like fixed rates. 

As I have already intimated, the business doing on the Man- 
chester iron market on Tuesday was extremely small. Consumers 
of pig iron, in view of the want of firmness shown in the market, 
are, as a rule, very indifferent about buying beyond their hand-to- 
mouth requirements, except at a reduction upon current rates; and 
in not a few instances the deliveries they have to come in on 
account of contracts entered into a few months back are more than 
sufficient to cover the work they have now in hand. Here and 
there, where contracts are running out, makers are open to accept 
offers at under current rates; but generally there is no disposition 
to give way to any very material extent. For Lancashire pig iron 
delivered equal to Manchester 43s, 6d. to 44s, less 24 is stil quoted 
as the minimum for forge and foundry qualities, and for district 
brands quotations remain on the basis of 43s. 10d. to 44s. 4d. less 
24 for forge and foundry Lincolnshire delivered; but there is very 
little being done at these figures. 

In the manufactured iron trade business contitmes very quiet 
and although there has been noannounced alteration in the quoted 
list rates since the quarterly meetings, there is an easier tone in 
the market. For good Lancashire and North Staffordshire bars, 
delivered into the Manchester district, £5 17s. 6d. is still the basis 
for the average quoted prices, but for anything like good specifica 
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poe £5 15s. would be readily taken in many cases, end good local 


e hoops are to be bought without difficulty at £6 5s. per ton. 
‘Although there is a continued absence of any great weight of work 
‘ahead in the engineering branches of industry, and as a rule new 
orders are only to be got by cutting down prices to the lowest possible 
int, a fair amount of activity is still being generally maintained, 
Jecomotive builders, tool makers, and machinists being, as a rule, 
kept steadily employed, 
The returns for the past month issued by the Amalgamated 
Society of Engineers show, if anything, a slight improvement in 
“the general engineering branches of trade throughout the country, 
‘the only important branch in which any real slackness is reported 
being the iron shipbuilding trade. In the Lancashire districts, 
with the exception of the shipbuilding centres on the Mersey and 
at Barrow, trade is returned as slightly better, and in the Man- 
chester and Salford district the number of members on the books 
in receipt of out-of-work support does not average more than about 
3 per cent., which is also about the average for the country 


erally. 
* a coal trade business continues only very dull, and for both 
house-fire and manufacturing classes of fuel there has been only a 
very limited demand during the past week owing to the holidays. 
The stoppage of the pits from the same cause has prevented any 
accumulation of stocks, and quoted prices are without change from 
last week; but so far as round coals are concerned the tendency is 
downwards, At the pit mouth the average prices are about ‘s.. to 
9s, 6d. for best coals, 7s. to 7s. 6d. for seconds, 5s, 6d. to Gs. per ton 
for common round coals, but the minimum figures represent more 
nearly the basis of the average selling prices, and for quantities 
to clear away stocks under load sellers in many cases are open to 
take very low prices, the result being that for anything like large 
sales prices are very irregular. Engine classes of fuel continue in 
fairly good demand, and so far as slack is concerned, late rates are 
‘maintained without difficulty. At the pit mouth bi averages 
about 4s. 6d. to 5s.; -best slack, 4s. to 4s, 3d.; ont ordinary 
qualities from 3s. to 3s. Gd. per ton. 
For shipment there has been a moderate demand, and with the 
stoppage of pits during the past week this has enabled colliery pro- 
jetors in some cases to clear away the stocks they had under 
, but the prices at which orders have to be taken continue 
extremely low, and good Lancashire steam coal delivered at the 
high level, Liverpool, or the Garston Docks averaging about 7s. 3d. 
to 7s. 6d. per ton, with seconds house coal about 1s. per ton more. 
The question of a reduction in wages has recently been several 
times under consideration at the meetings of the West Lancashire 
colliery proprietors, but although the feeling is very strong that the 
present low prices do not warrant the rate of wages now being paid, 
there is some hesitation in initiating any movement in the direction 
of a reduction which might not be fully supported in other dis- 
tricts, and so far no definite action has been decided upon. It is, 
however, almost certain that should the continued depression in 
trade force on any further announced reduction in prices, this 
would be accompanied by some corresponding reduction in wages. 
Barrow.—I have little or nothing to report in tion with 


disastrous consequences that would ensue to the population of the 
district if either of the collieries should be closed, as it would be 
impossible for either of them, singly, to cope with the volume of 
water that would be thrown upon their pumping power. 

Good Friday was mainly spent by the South Yorkshire miners in 
holding meetings, at which they passed several resolutions support- 
ing the County Franchise and other prominent measures of her 
Majesty’s Government, and one resolution dealing with their own 
affairs. The latter was to the effect, “That this meeting is of 
opinion that all miners, whether working coal or iron, should join 
the Yorkshire Miners’ Association in order to secure all the benefits 
secured by law—both social, political, and protection of life—and 
all the benefits unsecured by ie which are rightly their due, and 
that unless the miners do so unite they cannot hope the present or 
any future Parliament will grant more than they have already 
done, or that colliery owners or managers will be more lenient or 
generous in the future than in the past; we, therefore, pledge our- 
selves to join the Yorkshire Miners’ Association, and assist in pre- 
serving what we have, and make ourselves strong to secure those 
things we considers ours by right in the future.” 

A vigorous effort is at present being made to secure the exten- 
sion of the benefits of a thorough scheme of technical education to 
Sheffield. An influential meeting has been held, at which 
it was resolved to take steps to secure an income of at 
least £1200 a-year for the departments of metallurgy and engi- 
neering, and the resolution urged the necessity of increasing the 
donations to £10,000. The Master-Cutler, in a letter to the news- 

pers, states :—‘‘In metallurgy we shall establish a school, which, 
Dr. Sorby informs me, will'be the only one in Great Britain. Is 
there not scope for inventions in steel, iron, silver, nickel, and 
other metals used in the Sheffield trades? The ‘rwe of thumb’ 
mixture will to a great extent be superseded by the thorough 
knowledge of the scientific mixture of metals. We have been 
rather slow in Sheffield in taking up new things, but I 
have noticed of late that we have Nsen waking up; not 
before it was time. We haye allowed other countries to take the 
lead. We have followed, and then complained. I would rather 
we should be the leaders, and let other people complain. See how 
slow we have been in the matter of inventions in the steel trade. 
Since the time of Huntsman, of Attercliffe, I suppose about eighty- 
or ninety years ago, up to the time of Bessemer, Siemens, and 
Mushet, steel was practically mede on the old lines, Those 
inventors were not Sheffield men. Saw grinding, axe and fork 
making machinery were invented in America. File cutting 
machinery has taken many years to perfect, and the best machine, 
in my opinion, was invented by a Frenchman. Many other 
machines that are now used in the Sheffield staple trades were not 
invented here. I once heard our respected ex-mayor—Michael 
Hunter—remark, ‘Confound it! we have it in us. Why don’t 
we get it out?’ The proposed technical school will do that.” 

Dronfield is doomed to suffer still further. The colliery interest 
in the district is collapsing, the timbers are being removed out of 
the workings of several collieries, and it is feared that the result of 


the hematite pig iron trade of this district. The market is un- 
changed, and at present there are no signs of a revival taking place. 
Business in all departments has been pletely at a standstill 
during the past week owing to the Easter holidays. I hear of no 
improvement in the demand, and the orders at present in the hands 
of makers are anything but sufficient to keep works steadily 
employed, and unless a change for the better takes place very soon 
we shall hear of the output being further reduced all round. The 
business to hand from home consumers is restricted to supply more 
immediate wants, whilst the contracts received on foreign, Ameri- 
can, and continental account are practically ni/. Prices are nearly 
nominal, No, 1 Bessemer samples being offered at 47s. per ton net, 
“No. 2 at 46s., and No. 3 at 45s. per ton, while inferior samples are 
selling very slowly at 44s. 6d. per ton net at works. Stocks are 
— increasing, and are likely to do so, as the present 
eliveries by sea and rail do not by any means represent the 
amount of the output, which is pretty well maintained. The 
steel trade does not improve, and makers are following in the 
steps of the ironmakers—at least, that is, so far as restricting the 
output. The orders from all quarters are limited. Rails are 
in poor demand at from 90s, per ton net at works, prompt deli- 
very. Shipbuilders are badly off for orders, and a crisis appears 
imminent in the trade. Very few men are employed at local 
Boilermakers, engineers, and the other minor departments 
of the steel and iron trades are but indifferently employed. Large 
stocks of ore are now ed at mines, Coal and coke easier. 
Shipping freights dull. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue Easter holidays have been unusually prolonged in many 
quarters this season, mainly on account of there being so little 
pressure, that once the machinery was permitted to stand, the 
employers were not particular to a day or two about resuming busi- 
ness. This remark applies more particularly to the lighter depart- 
ments of business; indeed, at some of the larger establishments— 
notably Messrs. Vickers, Sons, and Co., River Don Works 
~—work has never ceased, through pressure of orders for their large 
castings, and similar specialities. With the exception of Easter 
Monday and Tuesday, which were wet and cold, pleasure-seekers 
had favourable weather, which the Sheffield workman and his 
wife enjoyed mainly in the adjoining county of Derbyshire. 

Ironworkers in this district are ruled by South Staffordshire. If 
the workmen there persist in resisting the readjustment of 
puddlers’ wages, the Sheffield ironworks will be affected. It is 
expected, however, that the Wages Board will decide on arbitra- 
tion, and the result, when arrived at, will affect the whole of Eng- 
land, except: Northumberland and the other northern districts. 
The colliers are stated to be even more determined upon resistin 
the drop which the masters claim. At the present the Coa 
—_ Wages Board is without a president, and therefore cannot 
meet, 

A threatened strike at the Barrow collieries has been averted by 
the men engaged in the Thorncliffe seam having concluded to accept 
the terms offered by the masters, ‘‘ to see how they answer.” Up 
to the present the men have been accustomed to send out the 
whole of the coal, and to be paid 1s. 7d. per ton for it. The 
os oom Y with a view to improve the quality of the coke manu- 
factured, have required the men to send out “tops” only, leaving 
the “‘ bottoms,” which are equal to about two-fifths of the whole. 
With that left in the pit, the price offered for the coal sent out is 

. per ton. Though the men eye the new terms somewhat 
askance, they have been advised by the Union to try the new'scale 
of pay, and see how it works. The men in the Silkstone seam will 
also return to work. 

At the Alma Colliery, North Wingfield—not very far from Clay 
Cross—the whole of the miners employed by Mr. Thomas Holds- 
worth went out on strike on the 9th. The rate of wages paid at 

a Colliery, as well as others owned by Mr. Holdsworth, is 
tuled by those paid by the Clay Cross Company. It havi 
been reported that the Clay Cross colliers had receiv 
fourteen days’ notice of a uction, the men at the Alma 
Colliery were required to accept a reduction of 2d. per ton. 
They declined to submit to a reduction, and are now on 
strike, the datal men being also thrown idle in consequence. The 
humber out in North Derbyshire, which reached 600 last week, 
Ws now, therefore, increased to 900. The singular incident of the 
affair is, that no reduction had been intimated at Clay Cross. Mr. 
James Haslam, secretary .to the Derbyshire Miners’ Association, 
writes that the letter from the managers of the Dronfield and 

nstone Collieries, part of which he read at a meeting of the men, 
does not ask the secretary of the Union to use his influence to 
induce the men to go in at the reduction, but reiterates certain 
statements made to the deputation and the secretary as to the 


ing pumping in these pits will be to flood other miner, which 
may consequently have to be abandoned. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
* OwING to the Easter holidays, there was but a poor attendance 
at the Cleveland iron market, held at Middlesbrough on Tuesday 
last. Scarcely any business was done, and, in fact, almost com- 
plete inactivity has prevailed since the returns for March were 
issued, showing 5207 tons less in stock than at the end of February. 
On Tuesday most merchants and some makers were offering No. 3 
g.m.b. for prompt delivery at 37s. per ton, but the combination 
inakers asked alittle more. The price of forge iron is now 35s. 6d. 

r ton, and the demand less than it was a short time since. 

fakers are not pressing their iron on the market either for prompt 
or forward delivery, and as prices have nevertheless receded some- 
what, consumers appear to be indifferent about buying. Alto- 
gether the market is at present in a lifeless condition. 

There is still little inquiry for warrants, and the price remains at 
37s. per ton. 

Shipments from the Tees are, on the whole, satisfactory, but 
have suffered somewhat through the holidays. During the first 
twelve days of April 32,379 tons of pig iron and 11,649 tons of 
manufactured iron and steel were.exported. _ 

Most of the finished ironworks are closed this week, and business 
is exceedingly dull. © ‘s are waiting for the arbitrators’ 
award, and hope to be able to buy more favourably when it is 
issued. Meanwhile prices remain about the same, viz.:—Ship- 
plates, £5 to £5 5s.; shipbuilding angles, £4 15s. to £4 17s, 6d.; 
and common bars, £5 2s. 6d. to £5 5s.; all free on trucks at makers’ 
works, cash 10th, less 25 per cent. discount. Puddled bars are 
£3 5s, per ton net at manufacturers’ works. 


The depression in the shipbuilding trade still continues. Messrs. | 


Raylton Dixon and Co., of Middlesbrough, paid off about thirty 
workmen on the -9th inst., and others will be discharged as the 
work in hand is completed. No fresh orders are being booked. 
Messrs. Cragg and Sons also paid off twenty-five men last week. 
They have now nothing in hand except repairing work. 

An idea was prevalent some years since among civil engineers 
that the manufactured iron of the Cleveland district was inferior 
in quality to that produced in Staffordshire, and was unsuitable for 
high-class bridge work. The Tay Bridge disaster naturally tended 
tostrengthen thisidea, notwithstanding that the Court of Inquiry into 
that famous disaster stated emphatically in its judgment that the 
material used was of exceptionally good quality. The old proverb 
runs, however, thus: ‘‘ Give a lie twenty-four hours’ start, and you 
will have a difficulty in catching it up.” And so the prejudice 
still remains in the minds of some. Kecently the engineer of a 
northern railway company, being not altogether unbiassed, em- 
ployed Mr. Kirkcaldy to test ten strips of iron which he had had 
cut from plates sent by a Middlesbrough firm to a Lancashire 
bridge-builder for use in a high-class railway bridge. The average 
tensile strain withstood by five of the pieces cut in the direction of 
the fibre was 24°4 tons per square inch, with 9 per cent. extension ; 
and the average tensile strain withstood by the other five pieces 
cut across the grain was 20°4 tons per square inch, with 3 per cent. 
extension. With such results as these it is idle to talk of Middles- 
brough iron being unfitted for use in any structure whatever. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market was closed from Thursday of last to Tuesday of 
this week in consequence of the Easter holidays. By this abridge- 
ment of the week’s business, the transactions have, of course, been 
more limited than usual. There is an almost entire absence of 
animation from the warrant market. Of late the stocks of pig 
iron in the warrant stores have been on the decrease, but this can 
scarcely be due to any large improvement in the consumption of 
g.m.b., — our makers are employing such a large propor- 
tion of Cleveland iron. Up till date, the imports of this iron since 
Christmas amount to 72,660 tons. Although the tendency of 
prices has been downward, the smallness of the actual decline over 
a series of weeks is very remarkable. The exports and coastwise 
shipments of Scotch pig iron to date are 11,000 tons behind what 
they were at the corresponding date in 1883. 

Business was done in the warrant market on Tuesilay forenoon 
at 42s. 24d. to 42s. 34d. cash, and 42s. 44d, one month, the tone 
in the afternoon being firmer, at 42s. 3}d. to 42s. 4d. cash. Busi- 
ness took place on Wednesday at 42s, 4d. to 42s. 5$d. cash, and 
42s, 7d. one month. To-day—Thursday—the market was quiet, 
42s. — to 42s. 4d. cash, and 42s, 5d. to 42s, 6d. one 


The values of makers’ iron, which exhibit little alteration, are 
as follows:—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
52s. 9d.; No. 3, 51s.; Coltness, 58s. and 51s.; Langloan, 54s. and 
5ls.; Summerlee, 52s. and 48s.; Calder, 53s, 6d. and 47s. 6d.; 
Carnbroe, 52s. and 48s.; Clyde, 48s. and 45s, 6d.; Monkland, 
44s, 3d. and 41s, 3d.; Quarter, 44s, and 41s.; Govan, at 
Broomielaw, 44s. and 41s. 3d.; Shotts, at Leith, 53s. and 52s.; 
Carron, at Grangemouth, 48s. 6d. (specially selected, 54s.) and 
47s. 6d.; Kinneil,.at Bo'ness, 46s. and 45s. 6d.; Glengarnock, at 
Ardrossan, 52s. and 45s. 6d.; Eglinton, 46s. and 42s. 6d.; Dal- 
mellington, 48s. 6d. and 44s, 6d. 

The malleable iron department continues quiet, with merchants 
quotations.as follow :—Bars, flats, rounds, and squares, £5 12s. 6d. 
per ton ; nail rods, £6; angles, £5 7s. 6d.; sheets, £7 7s. Gd.; ship 

lates, £6 2s. 6d.; boiler plates, £6 17s. 6d. to £8 17s. 6Gd.; ditto, 
for boiler bottoms, £9 5s. About 100 men have been dismissed by 
Messrs. Ure and Co., at their Bonnybridge Ironfoundry, the reason 
stated being that the castings for the Singer Manufacturing Com- 
pany, hitherto executed by them, will now be done at the 
company’s new factory in Giasgow. 

The past week's iron manufactures rted from the Clyde, in 
addition to pig iron, were comparatively small, being valued at 
£34,000, of which £12,100 represented machinery of different kinds, 
£4500 steel goods, £16,000 general iron goods, and £1700 sewing 
machines. 

The steel industry is less prosperous than it was last year, through 
the slackness in the shipbuilding trade, but there is a probability of 
a constant increase in the foreign orders for goods of a miscel- 
laneous nature. The Steel Company of Scotland have in hand 
most of the steel required for the construction of the Forth Bridge. 
Progress is being made with the new steel works of Messrs. Merry 
and Cuninghame, and .of the Glasgow Iron Company, both of 
whom have contracted for large sets of steel boilers to supply the 
new works with steam. Messrs. William Wilson and Co., of the 


‘Lilybank Works, Glasgow, supply the former, while the order for 


the latter is entrusted to Messrs. Penman and Co., of the Cale- 
donian Works, Glasgow. 

‘The coal trade of the West of Scotla id is gradually improving, 
at least in the shipping department. 

At a conference of delegates of the Lanarkshire miners held in 
Hamilton a few days ago, it was agreed to solicit an advance of 6d. 
a day on the wages, to come into force on the Ist May. In the 
present condition of trade, it may be remarked, there is little 
probability of the employers feeling themselves at liberty to make 
such a concession by the time mentioned. The Executive Board of 
the Fife and Clackmannan Miners’ Association have also resolved 
that an application be made for an increase of 15 per cent. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I was quite right in stating that the Barry promoters did not 
intend relinquishing their scheme, even if they purchased the Bute 
Docks. In fact, as then stated by me, the Barry Docks would be 
one of the guarantees tendered to the Marquis of Bute. After 
long waiting a decisive settlement has been brought about as 
regards the purchase of the docks by the Barry promoters. His 
lordship finds two fatal objections in the pos of the pro- 
moters. The first, that the transfer should be made to a company 
composed of only a limited number of freighters; and the second, 
that the Barry Dock should be constructed. His lordship thinks 
that if a sale of the docks took place it should to a 
public trust established upon a broad basis, in which all the 
various interests of Cardiff and district—including, of course, the 
whole mineral range of which Cardiff is the natural port—should 
be well represented. Then with respect to the second point, his 
lordship considers that the construction of the Barry Dock would 
be most prejudicial to the interest of Cardiff and district, and that 
if additional dock accommodation should be required, there was a 
suitable place near at hand. The argument of his lordship is well 
reasoned out, and reflects highly on the clear good sense and far- 
sightedness which has actuated him and his advisers. He finally 
points to the Roath Dock, and the increased appliances in course 
of arrangement at the dock for tipping, and submits that the 
present time is an unfavourable one for any transfer of the pro- 


rty. 

PeThis should give consolation to all concerned, and a harbour 
trust in the future would form a pleasant gathering camp for all 
conflicting parties, wherein every difference and antagonism might 
-be smoothed away. They have only to wait, and it would be wise 
in the meantime not to burden the future with difficulties by 
dividing the interests of Cardiff. 

I went over a great tract of coal country in the Monmouthshire 
district last week—the Rhondda of the next generation. Much of 
this may be utilised for the good of Cardiff docks by wise railway 
schemes, and to those all attention should be turned, and capital 
and energy not cast heedlessly away upon making the pilot harbour 
of Barry into docks. 

The deep measures of the Monmouthshire valleys will come into 
play soon, and the Great Western, Brecon, Rhymney, Risca, and 
Cardiff lines will aid greatly. In the meanwhile old properties of 
the upper veins are running out sharply. The Basgeee Company’s 
present collieries will not last much longer. It is now in 
treaty for new fields of similar excellent coal. A capital coalfield 
near Crumlin is in the market. The great expense has been 
incurred by Mr. Powell, and a comparatively small outlay would 
give large results. 

There is anticipation that Crumlin Bridge Works will soon be 
going again. I have rarely seen a place so full of good machinery. 
They have turned out good work there. At one time 600 hands 
were employed. It was there, too, that the materials for Black- 
friars Bridge were made; and the bridge overhead for strength and 
er is a standing ‘proof of the capacity of the place in good 

ands. 

The ironworks all round have been very quiet this week, and 
prospects are not improving. The outlook is bad. Probably more 
than in reality, for the buyers now hanging back must come 
forward shortly. With more settled weather important railway 
ben will have to be done, and the sooner orders are on books the 

tter. 

In coal the same condition remains as I have so repeatedly 
noticed. Best steam is in strong demand, house coal dull, and 
little demand for small steam. Ground will shortly be broken for 
various new collieries. 


SMOKE ABATEMENT.—At a meeting of the managing committee 
of the National Smoke Abatement Institution, Sir Frederick 
Pollock, Bart., presiding, it was resolved to conclude an arrange- 
ment with the Parkes Museum for space to be provided in the 
museum for a collection of heating, cooking, and smoke abating 
apparatus of various kinds and intended for either domestic or 
industrial purposes. Ventilating apparatus combined with heating 
apparatus, or otherwise, as well as fuel and gas burners, will be 
included in the collection. The heating apparatus will be selected 
with the special view of showing typical kinds of apparatus and 
illustrating systems of economising fuel and abating smoke. No 
charge will be made to the persons whose articles are exhibited. 
The public are admitted to the museum free during a portion of 
every day. The library of the museum, to which the public are 
admitted by a member’s order, contains the illustrated and descrip- 
tive report of the tests of grates, stoves, and furnaces made by the 
Smoke Abatement Committee, as well as a large and valuable 
collection of medical and sanitary reports, and other works of 
reference. Persons having specimens of apparatus, diagrams, 
models, statistical matter, or other articles suited to the collection 
—or new inventions which they desire to bring to the notice of the 
Council—are requested tocommunicate with Mr. E. White Wallis, 
secretary to the National Smoke Abatement Institution, at the 
offices of the Institution, which are now to be removed to the 
Parkes Museum, Margaret-street, Regent-street, W, _ 
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THE PATENT JOURNAL. Sprixes for Saurrie Peas, J. Haydock, Black- Srrrcn by a Sewinc MACHINE, Ge cells with 


Condensed from the Journal of the Commissioners of 
Patents. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specificati 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has 


Applications for Letters Patent. 
»" When patents have been “communicated,” the 
*name oat es address of the communicating party are 
8th April, 1884. 
6073. SotpEeRrnc Irons, G. W. Wilkinson, London. 


6074. CaLcuLatine Carps, J. J. Aston. 
6075. Benpisc Suutrie Sprixes, D. bury, Black- 
6076. Drawrxe Orr the WaTER from Sream CYLINDERS, 


Mints for M 

for RoLLING Stewart, Glasgow. 

6078. Macuivery, G. Keighley, Burnley, 
and F. Rosskothen, Accrington. . 

6079. MovaBLE Jornt, W. Bow, Old Brompton. 

6080, SURFACE CONDENSING Enorves, D. A. 
Cormack, Le’ 

6081. J. Watson, Dublin. 

6082. TrEaTING IRon and STEEL, &c., T. Williamson, 
Pollockshields. 

6083. Dower Wacon & Hor Pratt, E. Bray, Halifax. 

6084. SprxpLes, A. Nicholson and J. H: 

6085. InpiIcaTING APPARATUs for SUNKEN VessEzs, C. 
Salfo: 

6086. Mowrse and Reapinc Macuines, J. Fi 
ETHOD of PrintrNnc for Potrixc Purposes, J. T. 

Armstrong, Hanley. 

6°88. Cranks, H. Bleasdale, Liverpool. 

6089. Coup.ines, F. T. 8. Hamilton, Liverpool. 

6090. Purtryinc Gratin, H. Dietz, Berlin. 

6091. ELECTRIC TELEPHONE Transmitters, J. H. John- 
son.—{J. A. Maloney, Washington. 

6092. ReceIvinc TeLePnonss, J. H. Johnson —(J. A. 
Maloney, Washington.) 

6093. THERMOMETRY, G. T. Beilby, Midcalder. 

6094. MIXERAL Ou, W. Young, Priorsford, 
and G. T. Beilby, Midcalder. 

6095. a Size, J., W. T., and J. G. Briggs, Over 


6096. a Recetvers, E. H. M. Andreoli.—(J. 
Boisselot, Paris.) 

6097. Caniver, J. P. Wood, London. 

6098. Gas Governors, W. Key, G 

6099. Removinc SUBMARINE ‘OxstRvcTION, R. Stone, 

ork. = 

1 RINDING MILLS, E. A. dges.—{J. Bouillier 
‘fils, Viriville, France.) 

Sewer Cisrerx, H. Hughes, 


6102. Puriryinc Water Supriiep to Hovusss, &c., H. 
London. 


es, 
6103. APPLYING &c., to VEHICLES 
= ee Roaps, G. B. Richards and A. Spencer, 
zondon, 
DiscHARGING or DeLIvertne Coat, &c., W. H. 


on. 
6105. TRAMWAY Jornts, &c., J. W. Hartley, Stoke-on- 


6106. DAMPING APPARATUS PRInt- 


—{A. 

6109. Preservinc DEAD, &e., Bopres, H. Pataky.— 
(RK. Strauss, Germany. my.) 

A. J. Boult.—{S. D. Webb, Washing- 


on, U.S.) 
Leveis, C. J. Parkh North 
wurst, 


setts, U.S. 

ais LENSES, &c., W. W. Lavarack, Liverpool. 

6113. Car CoupLixas, the Excelsior Car 
Coupling Company, New York, U. 

Puriryine Air, J. Cottrell R. Oakley, 

ndon. 

6115. Macuise Guns, T. Nordenfelt, London. 

6116. Merats by Etecrrotysis, A. J. 

J. Koebig, and H. Mann, Milwaukee, U.S. 

6117. for Drarys, &c., 8. 8. Phillips and H. F. 
Green, London. 

6118. Traps for Inrercertinc Sewer Gas in Drarys, 

8. Phillips and H. F. Green, London. 

6119. Locxinc Screw Nuts, J. W. Boulton, Ashton- 
under-Lyne. 

6120. Crrcvtan Macnetic Weaver’s Loom, E. 
Winckler, Guebwiller, Alsace-Lorraine. 

6121. Barus, &c., J. Tomkins and 8. Na per, London. 

6122. Fastextsos for Corsets, &c., 8. Pearce, 
worth. 

6123. Ratmtroap Car Brakes, H. J. Haddan.—(d. 
Flad, St. Louis, U.S.) 

6124. TickeTinc Fasrics, G. W. McGill, Riverdale, 
New York, U.S. 

6125. Hot-air Encrnes, W. Eimecke, Germany. 

6126. Cricket Bats, C. Malings, Woolwich. 

6127. WaTer-cLosets, T. Durrans, 

6128. ELecTRicaL Coxpuctors, M. Sugar, London. 

6129. PLayinc a New Game, A. G. Brookes.—(Z. J. 
Horsman, New York, U.S.) 

6130. Fire-Escares, J. C. Hudson, London. 

6131. Tricycies, R. Green 

6132. Frre-arms, W. 8. Riley, Birmingham. 

6133. Rirtes, &c., T. Nordenfelt, London. 

6134. ROLLER Mitts, Reddie.—{La Société 
Anonyme pour les Procédés Brevetés de Farinerie, 
Saint-Requier, Paris.) 

6135. Reeine H. E. Machine 
Company (Incorporated), @ 

6136. FiLockinc Paper, &c., E. Newton.—(J. 
McMillen and J. McAdams, New York, U.S.) 

6137. EXTRACTING DELETERIOUS, &c., Gases from 
Mixes, J. Heath, Burslem. 

6138. Sarety Pins, H. H. Lake.—{J. Jenkins, Mont- 
clair, hew Jersey, U.S.) 

6139. Coatinc the Surrace of Iron, &c., A. Guten- 
sohn, London. 

6140. CoupLines for Rattway Veuicies, H. H. Lake. 
—+C. EB. Mark, Flint, Michigan, U.S. 

oe Rores, A. Wi 

614 BTAINING OTIVE Power, A. Engert, 
Bromley-by-Bow. 

6143. Propuction of Neutrat SutpHate of ALUMINA, 
A. Myall.-(F. Lienau, Germany.) 

6144. GeLatrne Capsues, H. Lake.—{J. Krehbiel, 
Detroit, U.S.) 

6145. Hot-am, &c., Excrves, F. Knoeferel, London. 

9th April, 1884. 

6146. WatTEr-cisTeRNS, G. E. Newton, London. 

6147. Forcine Tacke, J. Water, Glasgow. 

and Dovsiinc Cortox, &c., W. Leach 

. Pearson, Accrington. 
6149. ORNAMENTAL Trimminos, R. H. Plummer, Not- 


ting! 
6150. Drawinc Frames, R. Andrews, Armagh. 
6151. Crsper SHovet and Screen, W. C. Owston, 
Pontefract. 
6152. Gas Enarnrs, T. Mi Birmingham. 
6153. Wrinoina, &c., Macutnes, E. Dutton, Hulme. 
NG CoLiisions of Suips, W. Bevan, 


don. 


6155. Screens, F. McIlvenna, Manchester. 
6156. Suarrs of 


k. 
6157. Cooxinec Rances, J. Mcl. Shaw, Glasgow. 


Two-wHEEL Venic.es, E, H. Julian, 


‘a. 

6159. Curtine, &c., Woop, W. Morrison and J. Hayes, 
London. 

Leap Pires, J. Hayes and W. Morrison, 


ndon. 

6161. MeTaLtic Doors, J. G. Stidder, London. 

6162. Lips Frames, &c., T. and T. 
T. Prime, Birmingha‘ 


6163. TRICYCLES, &e., Ww, R. Wills, Birmingham, and 
T. Jefferiss and C. i. Treglown, Handsworth. 

6164. Supptyixa to Macuines, A, 
Schneider.—{ W. Bredenhagen, Germany.) 

6165. PLarrep FRILLING, &c., E. 8. B. Tombs, London. 

6166, Currine Corks, &c., J. ’ Liston, Glasgow. 

6167. Taps, W. A. Todd, Stamford. 

6168. Tuse for Co.ours, G. Cook, Hounslow. 

6169. of Stream, &c., Enornes, H. W. 


, Strea' 

6170, OvENs, W. A. ‘Wi herst, Hamburg. 

6171. Pamrrine Grass, C. W. Lee, London. 

6172. MeTaLuic ALLoys, Dick, London, 

6173. Dryine Ciosets for Launpry, &c., PURPOSES, 
T. Fletcher, Warrington. 

6174. Gas Ovens, T. Fletcher, Warrington. 

6175. ORNAMENTAL DesiGns, C. Moseley, Manchester. 

6176. SOLUTIONS CONTAINING FREE PxHos- 
PHORIC AciD, E. Packard, Bramf 

6177. Foa Sicnatiine, W. 8. B. Kempe and W. F. 
Rowell, Wimbledon. 

6178. CHIMNEY Cow 3s, &c., T. Penicuik. 

6179. CarBonic Acip Gas, J. st 
and R. 8. Lloyd, London, 
6180. WarTer-cLosets, F. P. and E. J. Preston and J. T. 

Prestige, London, and E. W. De Rusett, Cro; 
6181. Prismatic Compass, &c., W. Green, London. 
6182. Bakers’ Ovens, G. E. Bailey, London. 
6183. CLosinc Apparatus, G. and R. Marley, New- 


castle-upon-Tyne. 
= A. M. Clark.—(W. McM. Brooke, New 


6185. Suppiyinc Arr to Furnaces, J. G. Galley, Essex. 

6186. Mountine, &c., SprnpLes, A. M. Clark.—{J. J. 
Sr. Bape, = Langley. 

6187. SappLEs, ames, 

6188. Cuarr Macuines, 8. Burlingham and G. H. 
Innes, Hitchin, and J. W. Lee, Cambridge. 

6189. Dinine TABLES, J. Clegg, London. 

6190. Spinnina Corton, &c., W. Gibson and W. N. 
Nilson, Sweden. 

6191. Evecrricat [xpicators, W. H. Baughan, London. 

6192. PLovens, G. Grieg, Harvieston. 

6193. EverLastine F. W. Bach, London. 

6194. Money-boxes, E. A. and H. 
w. , London. 
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6195. Gatvanic Batrertes, J. A. Fleming, London. 
6196. ~~ &c., Compressep Arr, B. J. Bing, 


6197. a E. and T. Underwood, Birmingham. 

6198. Castors, W. Aitken, Edinburgh. 

6199. RecuLatine in Laps of ScurcHERS 
and other Macutnes, 8S. Lord, Rochdale. 

6200. Carts and Wacons, W. Billing, Wolverhampton. 

6201. Propucine PLEATED or GOFFERED FRILLING and 
W. Lowe, No ham. 

6202. SHoots or Sprouts and Vatves, J. J. Harrington, 


6203. ATTACHMENT of KNITTING APPARATUS to Waavine 
Looms, C. J. Appleton, Lower » 
chester. 

6204. Carriace Lamps, G. P. Hockley, EWAN 

6205. HicH-PREssuRE DovuBLE-GLAND EQqQvuILIBRIUM 
Cock, E. Davie and R. F. Clark, Exeter. 

6206. whereby any RequiRED VARIABLE 
VeLociry Ratio between Two or more Discs, &c., 
may either be OsTarNepD or its Macnitupe be DeTer- 
MINED, H. 8. 1. 

6207. Securinc, &c., Carriaces, &c., T. 
Veitch, Edinburgh, 

6208. FinteRinc WaTER, &c., G. Weddell, Newcastle- 


= ie and Pencit Cases, A. H. Woodward, Bir- 


‘ham. 

6210, AS-BURNERS, T Redmayne, Sheffield. 
6211. Pacxrna, T. C. Bell, Newcastle-upon-Tyne. 
6212. TopocraPn, W. C. Keith, Dundee. 
6213. Purirication of bry W. Wyatt, Ellesmere. 
6214. Reversinc Gear, W. C. Keith, Dundee. 
6215. PuriFyINc SULPHURIC AcID, W. P. Thompson. 

—+(G. Thomson, Canada, and W. Kemp, Jarrow-on- 


6216. Frames of Writtnc and Scnoon S.ates, O. J. 
Owen, Blaenau. 

6217. “C” Sprinc Carriaces, J. A. Lawton, Liver- 

6218, Nicut som, &c., W. Makin, Liver- 


poo. 
6219. Sewinc Macutwes, A. Louden, Ceres by Cupar. 
6220. Meratiic for ARTILLERY, W. de 
Rohan, London. 
Dampers, W. D. Priestman and 8. 


6222, LicROIN Gas, H. W. Senthe, Vienna. 
6223. PapLocks, W. Sturmey, Willenhall. 
for Carriages, &c., W. 8. Lockhart, 


— ER and Book, E W. Monington, 

mdon. 

6226. Ecoxomic Worxinc of Gas Propucers, D. 
Rylands, Barnsley. 

6227. Steam Winpiasses, W. Clarke, Gateshead-on- 


ie. 
6228. Seconpary Batreries, J. 8. Sellon, London. 
6229. Gas geo W. T. Walker, London. 
6230, mdon. 
6231. Compan MATERIAL for CovERING Sreps, &c., 
and H. Heaton, jun., King’s Norton. 
6232. T. Cuttriss.—(C. Cuttriss, Dux- 
bury, U.S. 
6233. Apparatus, E. P. Timmins, 


6234. Penputum Inpicator, E. P. Timmins, Cardiff. 

6235. ConstructinGc the Bases of Evectric BELLs, E. 
P. Timmins, Cardiff. 

6236. CHRONOGRAPHIC CHECKING Apparatus, W. P. 
Horne, London. 

6237. Pencit Cases, E. H. Schmidt, 

6238. Peat Fire-LichTerR, R. Whittome, Ramsey. 

6239, ATTACHMENTs to Wacons, W. 1. Whieldon and J. 
W. Haynes, London. 

6240. Removinc Desris from Tram Rais, A. E. 
Westhorp, London. 

6241. Bicycits, W. Travers, London. 

6242. OBTAINING PHOTOGRAPHIC IMAGES on PoRCELAIN, 
J. Wetter.—(J. A. C. Burel, Nevers, France.) 

6243. Tuyeres, R. Duncan, Partick. 

6244. MOULDING OBJECTS by PRESSURE, P. Jensen.— 


(K job he ik, C 
A. C. HJ. B. 


6245. TROUSER Susp 
Fournier and J. B. Thoully, France.) 
46. Continuous Spinninc Macutnes, L, A. Groth. — 
Liipke, Berlin.) 
6247. SIGNALLING the Rise and FatLof TemPpeRaTUREs, 
&c., L. A. Groth.—(C. Raab, Munich.) 
6248. PREPARING GRAINS for Frepixa, &c., CaTrie, L. 
Lederer, London. 
6249. Foop for Invatips, W. R. Barker, A. L. Savory, 
and C. Ekin, London. 
6250. Foop for Inva.ips, W. R. Barker, A. L. Savory, 
and C. , London. 


-.< CONTROLLING STEAM, W. Pepper, Stockton-on- 
6252. 1 Curva Cray, &c., J. Lovering and J. 


6258. Measurine Liquips, R. H. Twi Tooting, and 
Liquips, J. B. Stoner andT. Beddoe, 
ndaon 
6255. LireBoat, H. Hargreaves, Stratford. 
6256. DRapErs’ Costume Stanbs, é&c., F. McIlvenna, 


Hend 


6258. Nrppers, 8. ‘Lee. 4G. W. Hubbard, Windsor, U.S.) 
—_ Yeast, G. F. Powell, Bristol. 
ELEcTRICAL DisTRIBUTION, W. H. Scott, Notting- 

and E, A. Paris, London. 

6261. DyNAMO-ELECTRIC Macurnes, W. H. Scott, Not- 
tingham, and E. A , London. 

6262, MecHanicaL Excavators, A. J. Boult.—(@, Ker- 
vern, France.) 

6263, ATTacHING SHors to the Hoors of Horsgs, &c., 
R. Young, London. 

6264. Bripcrs, &c., H. H. Lake.—(C. 7. 8. de D. 
Brochocki, Paris.) 

6265. Knirrinac Yarn, F. Wirth.—(A. Bielefeld, jun., 
Germany.) 

6266. PorTaBLe Steam Enarnes, J. Gwynne, Hammer- 
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Cuarrs, &c., G. W. von Naw- 
ki.—(G. Ladisch, Stettin, Germany, .) 

6268. Roorina PLaTeEs, J. Halley, Hasic bank. 

6269. Fixine in Fronts of Seep Dritis, W. Gilbert, 
Shippon, Abingdon. 

6270. SAILING into Heap Winps, C. Treland, 

6271. Soaps, &c., E. Sonstadt, Chesh: 

6272. Tape FRAMES for Sizina, J. anne Blackburn. 

6273. Dip Pipes, A. Wilson and R. Porter, London. 

6274. Winpow-BLInpD Racks, J. Hartill, Dudley. 

6275. Propuision of Tram-cars, &c., A. Reckenzaun, 


ndon, 
6276. Tupe Vices, W. Devoll, near Birmingham. 
6277. Revo.tvine Spixpies, G. Hall and 8. Hulme, 


near Ol 
6278. for Rartways, R. Marsden, 


6279. RecepracLes for in Raitway, &c., 
Carriaces, R. eld. 

6280. SHEEP SHEARS, 

6281. Coverine Roors, 


6282. Wepoinc or GETTING CoaL, F. Robinson, Wigan. 

6283. Retarnine VaLves, C. 8. Madan, Manchester. 

6284. DorFine the SPINDLES of SPINNING MACHINERY, 
D. Maitland and H. Greenhalgh, near Rochdale. 

6285. Hotpers for Ever-poInteD Penciis, &c., J. 
Appleby, Birmingham. 

7. &c , YARNS, ow 
and J. Mercer, kburn. : 

6288. ApsusTMENTs of the Mariners’ Compass, F. M. 
Moore, Belfast. 

6289, MANIPULATING Wet Spun Yarns after 
W. H. Lawlor and J. Esdale, Balnamore, Antrim. 

6290. ALumiINa, &c., G. Rosenthal, London. 

6291. Pickers and Stoprers EMPLOYED in Looms for 
Weavina, T. Bromley, Bolton. 

6292, WALKING, &c., Sticks, J. Holding, Farnworth. 

6293. Stanps for UMBRELLAS, M. H. Smith, Halifax. 

6294. INcREASING the DRIVING Power of "TRICYCLES, 
C. H. R. Holdcroft, Wolverhampton, and R. Taylor, 


6295. HorsesHogs, G. G. Belcher, Manchester. 

6296. AUTOMATIC EXPANSION for STeamM 
EncIngs, J. Coogan, Manches 
ATMOSPHERIC BUFFERS tor Traiys, T. 

illiams, London. 

6298. Gas Stoves, J. Aldersley, New Tork. 

6299. RREECH-LoADING GuUNs or arms, 8., R., 
and W. Trulock, Dublin. 

6300. Derecrinc LEAKAGE of Gas, A. C. Henderson. 
—(M. Lambert, Paris.) 

6301. CHIMNEY Tor or VentTiLaTor, J. Bonner, New- 


castle-on-Tyne. 

6302. Cast Lives, Leapers, or M. Cars- 

well, 

6303. Bacs for Hotainc Woot, St. J. V. Day.—{?. S. 

Swan, Calcutta.) 

6304. PREPARING &c., for Preservine Foop, E. 
Sonstadt, Ch 


London. 

6307. Bacs for Woot, St. J. V. Day.—(P. S. 
Swan, 

6308. Bacs for Hotprxc Woot, 8t. J. V. Day.—(P. &. 
Swan, Calcutta.) 

6309. SucaR MILLs, G. London. 

6310. Treatine Locust Beans, J. A. Meylers, Hendon. 

6311. VioLet CoLovrine Matter, C. D. Abel.—(Farb- 
werke vormals Meister, Lucius, and Briining, Hoechst- 
am-Main, Germany.) 

6312. Puotometers, W. H. Preece, Wimbledon, and A. 
P. Trotter, London. 

6318, ARTIFICIAL FvEL, 8. Butler, London. 

6314. Rappir G. F. Morant, Blackerton. 

6315. STERN Posts of Surps, &c., A. Reichwald, New- 
castle-upon-Tyne. 

TriancuLaR Rest Inpicatinc Distayces, G. 

heard, Ivy March, 1884. 

YELETS, &c., G. , Aston. 

6318. TYPE-SETTING and DISTRIBUTING Macuryes, H. 
8 .—{(G. Fischer and A, von Langen, Biele- 
Jeld, Prussia.) 

6319. Hotpers for IxcanpEscent ELectric Lamps, A. 
Swan, Gateshead-on-Tyne. 

6320. Backinc ArtiriciaL Teetu, C. J. Brooksbank, 

1, JEWELLERY, N. Macphail, Glasgow. 

6322. PREVENTING INCRUSTATION in STEAM Bor.ers, 
&c., E. Przibilla, Cologne. 

Frames, H, H. Hund.—(A. Briining, 

in. 

6324. PRESERVING COMPRESSIBLE ORGANIC SUBSTANCES, 
E. G. er.—(G. Compergni, 

6325. Reeps for Musical INSTRUMENTS, J. B. Hamil- 


ton, Boston, U.S. 
BODIES CONTAINING Water, E. Passburg, 


oscow. 
6327. Sprine Stipe Boots, C. W. Meiter, London, and 
W. Watson, Retford. 
6328. Rincinc ALarM Betis on VeLocipepes, H. J. 
Eck and D. J. Callow, London. 
6829. Tram Ralzs, &c., dF Bidder, London, and W. R. 


n. 
ann G. W. von Nawrocki.—(Dinklage and 

Austria.) 
6331. CapsuLinc Macuines, F, Wirth.—(F. Fehr, Wies- 

baden, Germany.) 
6332. ALARM Apparatus, &c., J. Wetter.—(L. Loicq, 

Bruxelles.) 

Waste Preventers, W. Smeaton, sen., 


6334, Suartine of Picks, A. E. Sheffield. 
6335. A. Clark.—(Heilmann- 


couse.) 

6336. for Lace-up Boots, &c., J. Hinks, 
Birmingham. 

6837. PROPELLING VeEssELs, H. Smith, 

6338. RarLway SIGNALLING, H. H. Lake. -(M. F. 
Parrish and &. J. Munn, Niles, U.S.) 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the 
office be Her Majesty's Com Commissioners of Patents. 


37°75. Construction oF “or Roors, T. W. Wingfield, 

Kellyville Athy, Ireland,—l1st August, 1883. 6d. 
Relates to the means of securing glass, slate, &e., 

between strips of metal supported by rafters. 

4085. Construction or oF, 
AND ATTACHMENTS TO . FF. 
Charlottetown, Car 1883.—( Not 
ates etallic boat having 

cons! a m a 
double hell. 


4037. E.ectric Seconpary or StoracE 
R. H. Courtenay, London.—2\st August, 1883.—(Not 
proceeded with.) 2d. 

Relates to means for preventing leakage when not 


4041. Groomine Brusues, A. Harvey, 
August, 1883. —(A communication W. 
East Rockport, U.S.)—{Not proceeded 
with. 

Consists in the construction of an im: 
ming purposes, being a flexible brush plement for 
orming to the outline of the human elt and pro. 
vided with means of attachment to the hand, 


5. Looms ror Weavixe Dovusie Pitz 
A, M. Clark, London,—z2nd August, 1883, 
munication from F. Charcot, Patterson, U.S. 
proceeded with.) 2d, 
Consists in delivering mechanism constructed with 
clamping bars and alee tg | roller between which the 
pile warps are d bars and rollers 
upon a and provided with means 
rated from the hooks of a jacquard wate ae 
whereby the said bars and rollers are caused to 

and carry forward the pile 

4100. Sream Traction Cranes, 7, 
Aveling, Rochester, and W. D. and Pricstan, 
Kingston-upon-Hull.—24th August, 1883, 6d, 

This consists in providing steam traction locomotive 
cranes with appliances for working self-acting grabs, 
buckets, and similar tools. The locomotive is 
vided with a slewing jib crane fitted with duplex 
sheaves at the head of the jib, on top of the crane 
pillar, One sheave is used for the lifting chain of 9 
selt-acting grab and one for the discharging chain, 


4102. Macninery FoR MEASURING’ OR Marking 
H, J. August, 1883, 


The object is to indicate the length of cloth at 
intervals on such length, and it consists in applying to 
a creasing and measuring machine a toothed wheel 
on the shaft of the measuring drum, and caus’ 
it to actuate a suitable marking or printing apparatus, 
4105. Harvestinac Macarnery, J. Hornsby and J, 

Innocent, Grantham.—24th August, 1883. 6d, 

This relates, First, to the means for giving motion 
to the reel of such machines ; Secondly, in robing the 
cut crop between two endless bands, which convey it 
over the 4 of the driving wheel and deliver it on to 
a table inclined downwards on the outer side of the 
wheel ; and Thirdly, to the means for giving motion 
to the’ packers, the endless band platform, and the 
elevator bands of such machines. 


4106. on Box, on Receprac.e, J. Pear. 


—24th August, 1883, 
proceeded with, 5 2d. 
Relates to the construction of packing cases, &c., in 
two parts, one sliding within the other. 
4110. SysTEM, PARTICULARLY 
APPLICABLE FOR Lono CABLES, 4. Guattari, 
August, 1883.—(Not proceeded with.) 


Retabes to means for effecting a mechanical move- 
ment sufficient to operate a printing instrument, how- 
ever feeble the line current may 

4111. Consrruction or Lawn Tennis Bats, Racker 
Bats, &c., W. Cole, London,—25th August, 1883,— 
(Not proceeded with.) 2d. 

Relates to the construction of a metallic frame and 
to the means of tightening the strings. 

4114. Castinc Boxes ror Propuctna Srereorypr 

TES FOR ROTARY PRINTING MACHINES, A. Sauvée, 
Weatminster.—25th August, 1883. 10d. 
This relates to stereotype boxes consis’ 

of an open shell and a centre core pivotted together on 

a.horizontal axis parallel to their own, the stereotype 

plate being cast in the space between the shell and 
core. The improvement consists in inserting a bar in 

a longitudinal groove formed in the core, and causing 

such bar to recede within the grovve as the core is 

turned on its pivot to remove it finn the shell, where- 
by the point at which the “‘ jet” or runner of the _ 
cast round the core is to 

from, has a clearance left | beneath it to enable a circular 

saw to readily cut through it. 

4116. Buiiets, W. F. Bayliss and C. Brown, Birming- 
ham.—25th August, 1833.—( Not proceeded 

The bullet is formed with a series of longitudinal 
ribs upon its surface, which ribs give the bullet the 
requisite diameter to suit the bore of the barrel, and 
thus the friction is upon these ribs a,’ instead of 
upon the whole circumference of the bulle! 

4117. Macuivery orn APpPaRATUS FOR WASHING 
Prates, H. Fletcher and F. J. Clarke, London,—2i5th 
August, 1883,—(Not proceeded with.) 2d. 

tes are carried in guides, and are automati- 
cally ‘fed forward to brushes, 


4118. H, Pilkington, Bury.—25th August, 1883, 


—(Void.) 2d. 

Relates t to means for brakeing on the rail or road. 

4119. Fives, &c., J. Heap, Ashton-under-Lyne,.—2ith 
August, 1883. “(Not roceeded with.) 2d. 

Relates to round and -round files, and generally 
to files having curved cut faces. The lines of cuts 
commence at one edge of the file and extend spirally 
to the other edge, so that the whole surface is covered 
with spiral lines of cuts of with straight or 
nearly straight lines. 

4120. Avromatic For 
L. Piskorski, London.—25th August, 1883.—{ Not pro- 
ceeded with.) 2d. 

Relates to means for for gyro J to each of two trains 
should they approach other either on the same 
line of rails or on lines which converge and unite, or 
cross. 

4124. Tricycies, C. Pollok, August, 
1883.—{ Not with. 2d. 

Relates to means to diminish the dead points in 
working tricycles with cranks. 


Ottaway,—9) 
R, 


Fasnice, 
‘A com. 
Not 


— —27th August, 1883,—(Not proceeded with.) 
A button is secured to the ent, and can be 
inserted in the shell of a lock, rmed with a hook at 


top and with suitable “mecheniem operated 

by a <vaflaed secure or release the button on the 

garment. 

4130. Stream Generators, Schinheyder, 


Caustic soda is used to generate steam for working 
engines, the exhaust steam from which is delivered to 
a vessel containing a strong sol of the 
which absorbs the steam und gives out heat, which 
can be utilised to a fresh steam. 


4182. Srop-waTcHEs 0 


2d. 

This tes to sto 
object being to avoid the recoil usually accompanying 
the starting of the quarter 
forward after each revolution of the lattera hey 
— wheel and hand. e dial is arranged with 

rate small minute dial divided into thirty part 
with a small hour and minute dial, and with a cir 
cumferential quarter second subdivision. 

4184. Macuine ror SortING AND SEPARATING GRAIN 
August, 1883. Yot proceeted wit: 

A wheel w ara drum is constructed with a number of 
vanes or blades fixed at a suitable angle to the peri- 
phery thereof ; the vanes or blades are full of indenta- 
tions or perforat ions of suitable form = wheel or 
drum bein, —_ a shaft and in a suitable 

e laced 


its is jointed to the machine 
recta, a being axed 


the 
Index, and giving the numbers there Sound, which only 
refer to the pages, in place of turning to those pages and 
fanding the numbers of the Specification. 
eeds. 
ee. 
Pron 
6305. Gauce Grass Fitrincs, E. A. Brydges.—(V. 
Agnés, France.) 
6306. Grease InTeRcertTiInc GuLLEY Trap, E. Page, 
4129. Warprose Sarety Lock ror Securino Svs- 
PENDED WEARING APPAREL, A. 7. Martens, Ger- 
™ 
= 
ndon, 
‘ 
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machine, from which the grain or seed passes on to 
the wheel or drum. 
ConsTRUCTION OF Fitrep Dressina Baas, &c., 

4186. fels, .—28th August, 1883.—( Not pro- 
ceeded with.) 2d. 

Relates to an arrangement of springs to the frame- 
work. 

4138. APPARATUS FOR THE MANUFACTURE OR Propuc- 
TION AND DISTRIBUTION OF Gases AND VAPOURS FOR 
Heatina, &c., W. Arthur, Isle of 
Wight.—28th August, 1883.—(A communication 
trom J. P. Gill, New York.) 2s. 

Relates partly to a pair of cupolas with closed fire 
chambers and tes above the fire chambers, con- 
necting pipes above and below, and suitable valves, 
valved smoke flues, and hydrocarbon and other neces- 
sary liquid, vapour, gas and air supply pipes entering 
the upper parts of the cupolas, and of chambers the 
same for each cupola. 

4142. Evastic TRIMMING FOR ORNAMENTING ARTICLES 
or Dress, &c., G. Dean, Derby.—28th August, 1883. 
—(Not proceeded with.) 2d. 

The inventor produces a trimming or fabric made 
with its elastic threads running in a curved course in 
the completed fabric, and which will accommodate 
itself to a rounded surface or contour on which it is 
placed instead of having to be kilted or goffered to 
shape, and thereby injuring the appearance of the 
trimming when placed on the dress. 


4148. Carpinc Macuines, W. Gawthorp, J. Reddi- 
haugh, and 8. Wade, Bradford.—28th August, 1883. 
—(Not proceeded with.) 2d. 

The inventors dispense with the two doffers and 
workers over the cylinders, also the workers under 
and over the lickers-in, and substitute endless card- 
ing sheets each round two rollers with a 
stripper over the cylinders and lickers-in. 


4148. Execrrotytic TrReaTMeNT oF SaccHARINE 
Sorutions, H. Despeissis, Paris.—28th August, 
1883.—(Not proceeded with.) 2d. 

Relates to the separation and removal of the saline 
and earthy constituents. 


4156. Apraratus ror Luciver Matcnes 
AND FOR WITHDRAWING SUCH Matcues SINGLY as 
Requirep, Edwards, London.—28th August, 
1883.—(4 communication from P. Gillant, Morialmé, 
Belgium.)—{ Not proceeded with.) 2d. 

Relates to the employment of a pivotted lever in the 
shape of a bird, vided with points, which are 
caused to enter a slit in a box and grip one match. 
4164. Jacquarp MACHINERY AND APPARATUS APPLI- 

CABLE THERETO, R. Scott, Nottingham. — 29th 
August, 1883.—(Not proceeded with.) 2d. 

Consists of a longitudinal frame, the vertical sides 
of which are capable of sliding vertically and hori- 
zontally in slots in brackets attached to the framing of 
the machine to which it may be applied or in slots in 
standards secured to the floor. One or more indexes 
are provided to show the vertical rise or fall of the 
frame, to which one or more indexes are secured to 
show the right or left traverse of the frame which is 
held to a stop at one end by a spring. 

4166. Manuracrure oF ARti¥iciaL ManurRE, F. W. 
Martino, Sheffield.—29th August, 1883.—(Not pro- 
ceeded with.) 2d. 

Relates to the employment of crushed basic slag 
obtained in the dephosphorising of pig or cast iron by 
the use in the converter ofa lining of quick lime, 
which slag is treated with sewage. 


4167. Securinc Rais vor Permanent Way, 7. 
Reading, Barrow-in-Furness.—29th August, 1883,— 
(Not proceeded with.) 2d. 

Consists in supporting and at the same time securin, 
the joints of rails by means of suitably shaped pore, 
chairs and their connections (cast or otherwise); the 
joint chairs are cast with a jaw on one side, corre- 
sponding in outline with the side of the rail, thus 
forming a ve to receive the bottom head or pro- 
jection of the rail, clearance being allowed between 
the bottom of the rail and the chair, to prevent wear 
of or indentations being formed on the bottom of the 
rail, by its coming in contact with the chair. 

4168. Screw Presses, J. Cadbury, Birmingham.—29th 
August, 1883.—(Not proceeded with.) 2d. 

Refers principally to working or operating screw 
presses by foot, instead of by hand as heretofore. 
4169. Bicycies, J. Watkins, Birmingham. — 29th 

August, 1883.—(Not proceeded with.) 2d. 

Consists in procuring additional brake power upon 
the axles or spindles of bicycles in conjunction with 
the hubs or wheels, which are mounted thereon to 
fo freely in lieu of being firmly secured to the 


4170. Apparatus ror Dryina Provisions, &c., J. 
Wetter, London.—29th August, 1883.—(A communi- 
B. Passburg, Moscow.—{Not proceeded 
with.) 


The substances are introduced into a hermetically 
closed vessel, kept at a temperat not ding 
100 deg. Cent., and a high vacuum is produced in the 
vessel by means of an pump, 80 as to evaporate the 
greatest part of the water contained in the organic 
substances thus treated. 


4171. Exvecrricat Insuators, J. H. Johnson, London, 
August, 1883.—{A communication from G. 
Westinghouse, jun., Pittsburg, Penn., U.S.) Not 
proceeded with.) 2d. 

These are preferably made of gypsum, and after sub- 

mission to a process of dehydration, are immersed in a 

solution which will have a hardening effect. 


4172. Apparatus For FeEpInc Youna Docs anp 
OTHER YouNG ANIMALS, J. Cunningham, Bristol.— 
29th August, 1883.—(Not proceeded with.) 2d. 

Relates to the construction of a box for heating the 
—_ food, and a pipe connected with the box is sup- 
plied with a perforated nipple. 

4174. SuvutrLes or Looms ror Weavine, J. Wilkin- 
August, 1883.—(Not proceeded 
with, 

Relates to apparatus for preventing waste of weft 
by the cop or cop and tube being shaken off or shaken 
loose upon the peg or pike of the shuttle, and which is 
caused by action and reaction of the picker upon the 
tip of the shuttle, and = reason of the shuttle striking 
the picker or entering the shuttle box. 

41'76. Construction oF FoR SPoKE-SHAVING, 

c., J. Matthews, Sheffield.—29th August, 1883.— 
(Not with.) 2d. 

This relates to means for adjusting the es res 

of a spoke-shave so as to regulate the depth or width 


of the cut. 


4178. Appliances FoR PromotTING CrRcuLATION OF 
WATER in Sream Borers, J. Rankine, North 
August, 1883.—(Not proceeded with.) 


Pipes in the form of syphons are arranged in the 
water space of the boiler so that the longer legs reach 
down into the lower portion of the boiler, while the 
shorter legs are brought over those parts which are 
first affected by the action of the heat. The lower 
ends of the pipes may be of inverted dish-form to 
gather the heated water in them and form an upward 
current, 

4180. ApPaRATUS FOR AUTOMATICALLY OPENING, 
CLosina, AND CONTROLLING oR DrrEectina ELEc- 
tric Circuits, F. C. Phillips, London.—29th August, 
1883,—( Not proceeded with) 2d. 

The ing weight of the plate of a secondary or 
other battery is caused to operate suitable mechanism. 
4182. Apparatus ror TAPPING AND FOR PREVENTING 

THE Foutine or Breer Barrets, &c., J. Walker, 
Birmingham, and A, Howell, Aston.—30th August, 
1883,—( Not ee with.) 2d. 

arranged a valve which is opened when the ordinary 

Seer tap is inserted, ud the tap is with- 


4188. Srzam Generators, AND APPARATUS CONNECTED 
THEREWITH, L. Hill, Glasgow.—30th August, 1883, 
—{Not proceeded with.) 2. 

This relates es ly to generators in which the 
steam is generated in a coil of pipes arrang ier- 
ably spirally within an outer shell, and it consists in 
the use of a gas producer, from which a pipe leads the 
gas to the lower of the generator, suc’ fire being 
provided with a deflecting valve to regulate the supply. 
A fan supplies air to the gas producer. 


4185. ror THE PerMANENT Way oF Raitways, 
AND MEANS OF LOCKING NUTS UPON BOLTS EMPLOYED 
in Fixine Rats, &c., R. Howard, Wolverhampton, 
—80th August, 1883.—(Not proceeded with.) 2d. 

The web of rails is formed with vertical corrugations 
joining the top and bottom parts of the rails. The 
chairs are formed with a nose to fit the corrugations, 

and a packing piece fits the same on the other side, a 

nserted between it and the horn of the 


The minerals are roasted in crucibles or furnaces 
with common rock salt and carbon, and then pulverised 
and mixed with fluxes, such as carbonate or 
carbonate of potash, lime, fluor spar, and salt, and 
heated to a white heat in crucibles. 

4191. APPARATUS ADAPTED FOR PUMPING AND OTHER 
Hypravu.ic Purposes, &c., J. A. Wade and J. 
Hornsea, Yorks.—30th August, 1883.—( Void.) 


This consists in a screw or screws caused to revolve 
in a tube, and impel water through pipes. 
4194. Pires ror Smoxine Tosacco, J. Hoppel, Leyton- 
stone.—30th August, 1888.—( Not proceeded with.) 2d. 
The pipe is provided with an opening or openings at 
a point between the bowl and mouthpiece, such 
openings having a cover or plug, which when removed 
cones air, and prevents excessive accumulation of 
nicotine. 


4197. Srconpary Batrertes, D. G. Fitz-Gerald and 
T. J. Jones, London.—30th August, 1883.—( Not pro- 
ceeded with.) 2d. 

Certain portions of the anode elements are con- 
structed of an alloy of platinum and lead, so as to 
resist the effects of local action. 


4205. Couptincs ror Brake Appa- 
RATUS WORKED BY FLUID Pressure or Vacuum, J. 
Imray, London.—3\st August, 1883.—(A communi- 
cation from L. B. Regray, Paris.) 6d, 

Flexible hose is replaced by lengths of metal tubing, 
either straight or curved, which are respectively con- 
nected at one end by a ball-and-socket joint with the 
train pipe of each carriage, and are connected together 
at the other end either by another ball-and-socket 
joint or preferably by a coupling, generally similar in 
construction to the coupling used for the pipes of the 
Westinghouse brake apparatus. 


4206. Jomntinc ror THE Pipes or 
way Brake Apparatus WoRKED BY FLUID PReEs- 
sure, J. Imray, London.—31st August, 1883.—(A 
A. C. Benoit-Duportail, Paris.) 


The inventor claims connecting the flexible hose 
pipe to the upright metallic pipe at the end of a 
carriage by a joint allowing lateral oscillation. 

4208. Cueqve anp Apparatus FOR COUNTING AND 
INDICATING THE VALUE OF CHECKS GIVEN ovT, J. 
Auty, Liversedge.—31st August, 1883.—{ Not proceeded 
with.) Wd. 

A series of tubes pass through holes in the checks, 
and an arrangement of dials, acted upon by ratchets, 
indicate the value of the checks extracted. 


4209. Means or APPARATUS FOR BREAKING-UP Roaps, 
A. A. Dixon, London.—31at August, 1883.—( Not pro- 
ceeded with.) 

This relates to a machine in which a series of picks 
are connected to pistons working in cylinders, so as to 
be caused to reciprocate and act upon and break up 
> roads when the machine is caused to travel along 

e same, 


4210. Borries APPLICABLE ESPECIALLY FOR CoNTAIN- 
ING Perrumery, Cosmetics, &c., J. Thompson, 
London.—3lst August, 1883.—(Not proceeded with.) 


2d. 
This relates to bottles which upon being compressed 
will expel a portion of their tents, and it ist 
in forming the body of such bottles of vulcanised 
india-rubber, and the head of metal. 


4212. Snips’ Loos, A. M. Clark, London. — 31st 
August, 1883.—(A communication from L. M. Gar- 
land, Havre.) 8d. 

Relates to several improvements in ships’ logs of the 
kind in which the rotation of a helical-vaned rotator 
is transmitted by the line by which it is towed to 
registering mechanism placed on the vessel. 


4213. Tite HeArTHS AND FENDERS FOR FIREPLACES, 

S. B. Sutcliffe, Manchester.—1st September, 1883. 6d. 

Relates to the general construction and arrangement 
of the parts forming fenders for tile hearths. 

4215. Baxino Ovens, W. A. F. Wieghorst, Hamburg. 
—lat September, 1883. 8d. 

Relates to improvements in baking ovens which are 
heated by pipes that are advantageously entirely 
closed and partly filled with water, and the objects 
are, First, to heat two or more baking chambers 
arranged one above the other by the same fireplace; 
Secondly, to obtain throughout an equal heat in all 
the chambers; Thirdly, to facilitate the charging of 
the oven. 

4216. Macuinery FoR THE MANUFACTURE OF METAL 
HEELS ror Boots anp J. W. Jones and EB. K. 
Bridger, London.—lst September, 1883. 6d. 

Relates to hinery for facturing hollow 
revolving metal heels by first cutting suitable lengths 
from tubular metal, and then stamping or pressing 
them in suitably shaped dies to form the hollow heels, 
a bottom plate being fixed thereto by brazing. 


4219. Votraic Pites, FE. Edwards, London.—\st Sep- 
tember, 1883.—(A communication from A. Schroeder, 
Stettin.)}—{Not proceeded with.) 2d. 

Relates to a pile so constructed that a current dis- 
tributed over a large area may im to any 
object on simply making contact with it. 


4220. TransmiTTING SiaNats By Means oF EvEctRI- 
city, A. F. St. George and C. A. McEvoy, London. 
—lst September, 1883.—( Not proceeded with.) 2d. 

Relates to employing, as a conducting medium, 
water, fog, or clouds in place of re. 

4222. VeLocirepes or THE Bicycie Typr, J. 
Tucker, Liverpool.—ist September, 1883.—(Not pro- 
ceeded with.) 2d. 

The object is to prevent the rider being thrown over 
the handle, and it consists in forming the driving 
wheel with a double or two tires a few inches apart, 
but connected together, and driving this wheel from a 
chain wheel driven by pedals and carried by a bracket 
secured to the fork. 

4224. Apparatus ror GrinpING VALVES TO THEIR 
Seats, A. M. Clark, London.— 1st September, 1883.— 
(A communication from A. W. Case, South Man- 
chester, U.S.) 

Consists in the combination with the valve stock 
and the valve head, having a square recess in its face, 
of a sliding rod, having square inner end, a stuffing- 
box, and a screw plug, whereby the said valve head 
can be ground to its seat without being removed from 
the valve stock. 

4226. APPARATUS FOR THE CONSUMPTION OF SMOKE, 
J. Newsome and B. Hustler, Bradford.—8rd Sep- 
tember, 1883.—( Not proceeded with.) 2d. 

A valve is fixed in the furnace at the end of the grate 
bars in front of the bridge, and the consumption of 
smoke ia effected by regulating the opening of the valve, 


422'7. Manuracture or Decorative MATERIAL FOR 
WALLS AND OTHER Decorative Purposes, &c., 7. 
J. Palmer, Carshalton.—3rd September, 1883. 
Relates to the treatment of paper pulp or paper 
material. 
4229. MAcHINERY FOR THE MANUFACTURE OF CERTAIN 
Parts or Steam Borers, &c., 8. Fox, 8rd 
September, 1883. 6d. 
wen to means for flanging the end plates of steam 
ers. 


4230. Consrruction oF SPINDLES USED IN Brarp- 
ina Macuines, W. Ashton, Manchester.—3rd Sep- 
6d. 


tember, 1883. 

The object is to prevent the weight from f 
down the spindle when not required to do so an 
forming a slack end, and it consists in forming a deep 
slot in the spindle, so that the drop lever never leaves 
the slot, even when the weight is at its highest point 
and the bobbin free of the drop lever, whereby the 
possibility of the bobbin not being locked is prevented. 
4231. Macurnery ror Dressinc Hemp, L. Gooder, 

near Wakefield, and H. W. Whitehead, Leeds.—3rd 
September, 1883. 6d. 

A roller, with its periphery covered with slightly 
curved pins, is mounted in a frame between the slow 
and fast sheets of a ‘‘ Good’s double-sheet preparer for 
Manilla and other hemps;” and while such machine is 
working the roller is caused to revolve, thereby 
hackling or combing out a large Fogger of lumps 
hemp preparation, and the ma’ being 
taken on to the fast travelling sheet. 

4232. Rorary Pump anp Enoine, H. J. Haddan, 
London.—3rd September, 1883.—(A communication 
Jrom V. H. T. von Swaine, Wiesbaden.) 6d. 

Relates to a rotary engine or pam, comprising in 
its construction two encased bevel wheels, ha’ 
either enlarged teeth, the flanks of which are sha) 
like ordinary teeth along a small part of their length 
only, or two sets of teeth, one of which serves as 
ordinary tooth gearing, while the other set forms ex- 
tended wings. 

4233. ManuracTure or Sanitary Bive CoLourinc 
Matter, J. Ellis, Hull.—8rd September, 1883.—{ Not 
proceeded with.) 2d. 

This relates to a blue colouring matter for the use of 
laundresses and others, and which will also act as a 
disinfectant; and it consists in adding to ultramarine 
carbolic acid, borax, and bi-carbonate of soda, ther 
with any or all of the following substances :—Sugar, 
treacle, glucos, and gum arabic. 

4234. Sramprsc Corrucatep Iron AND STEEL 
+ ire. R. Baillie, London.—3rd September, 1883. 


with deepened co: 
e central corrugations in the plates, and 
forming the outer corrugations therein. 


4236. Drivinc GEAR APPLICABLE TO VELOCIPEDES, 
&e., D. Stratford-on-Avon.—3rd September, 
1883, 

Relates to a means of permitting compensating 
differential rotation when a pair of wheels is travers- 
acurve, to provide an alternative fast and slow 
ate gear, and to obviate any side shake of the 
wheels. 


4238. Manvuracture or “Necks” FoR CANS OR 
CHURNS FOR THE TRANSPORT OF MILK, &c., R. 
Stroud, Wolverhampt September, 1883. 4 
lates to a means of stamping the necks from 

sheet iron, steel, or like metal. 

4239. Coxe Ovens, H. Simon, Manchester.—8rd Sep- 
tember, 1883.—(A communication from F. Carves, St. 
Etienne, France.) 6d. 

Relates partly to effecting the communication 
between the gas ascension pipe of coke ovens and the 
shut-off valve on the gas main by means of a horizontal 
extension having a vertical branch Leper J at top into 
the valve-box, and at bottom into the hydraulic main, 
so that the gas, in passing through such horizontal 
and vertical pipes on its way to the gas valve, shall 
deposit the ter or colder = of its tar in such 
pipes, whence it flows into the hydraulic main. 


4240. CuronocraPH Watcues, A. Aubert, Switzer- 
land.—8rd September, 1883.—{Not proceeded with.) 


4d. 
This relates to simple mechanism for vines » 
minute meter working with absolute and unf: Zz 
exactness; and it consists in applying to the chrono- 
graph with minute meter an intermediate movement 
similar to the minute works which common 
watches the step of the hour and minute hands, the 
use of which is to regulate the motion of the hand of 
the — meter in relation to the hand of the chrono- 
gra; 

4241. Macurne ror ELevatinc Water, F. 0'C, 
Prince, Brighton.—3rd September, 1883.—(Not pro- 
ceeded with.) 4d. 

This consists in the employment of two nearly 
equal volumes of water suspended from a beam work- 
ing on an axle in a frame so as to alternately raise 
them and cause water from one to overflow from the 
top of one, while a corresponding amount of water is 
caused to come into the bottom of the other volume. 
4242. Gas Enornes, J. H. Ladd, London.—8rd 

tember, 1883.—(A communication from J. A. Serrell, 
New York.) 8d. 


face which will not be chemically or meheniey 
affected by the contents, and an exterior surface whi ‘ 
will not be materially injured by heat. The interior 
surface is made essentially of basic refractory material 
and the exterior surface essentially of acid refractory 
material, or its two surfaces may be made of differently 
maa basic materials, or of different basic ma- 


4249. Harr Comps AND APPARATUS FOR THE Manv- 
FACTURE OF THE SAME, P. Borck, Liverpool.—dth 
September, 1883.—(Not proceeded with.) 2d. 

The object is to form combs so as to effectually 
remove dandriff and other matter from the hair, and 
it consists in forming the teeth with channels or 
grooves in them, a suitable apparatus being described 
in which cutters are arranged to form the 
between the teeth and others to form the channels or 
grooves in the teeth. 


4250. Construction or VeLocipepes, J. Ferguson, 
Bowdon.—4th September, 1883.—( Not proceeded with.) 


2d. 

The object is to enable the driving wheel to be 
driven at a greater s| than the crank shaft without 
the aid of stud pulleys and chains, and without the 
use of more than two toothed wheels, and it consists 
in mounting in one branch of the fork an axle driven 
by cranks and carrying an in toothed wheel, 
while a wheel carried by an axle mounted in the 
other branch of the fork gears with the first wheel, 
and on the same axle the driving wheel is secured. 
4251. Manuractureor Giucose, B. Moiske, Germany. 

—4th September, 1883. 2d. 

This relates to the manufacture of and 
of liquid glucose from rice starch by subjecting it with 
water to the action of sulphuric acid and steam under 
pressure, the free acid contained in the liquor pro- 
duced being neutralised, and the solution condensed 
to 30deg. B é, passed through a filter press and 
condensed to about 40 deg. Beaumé and cooled. 

4256. Rotter Mitt anp Mixine ApPpARaTus APPLI- 
CABLE FOR THE MANUFACTURE OF StTaRcu, &c., H. 
J. Haddan, London.—4th September, 1883.—(A com- 
munication from W. H. Uhland, Germany.—{Not 
proceeded with) 2d. 

The object is to convert washed starch-material, 
such as rice, maize, and wheat, into a homogeneous 
starch liquid, and to effect an intimate mixture of the 
latter with lyes or diluted acids, and it consists in the 
employment of a combination of crushing or grinding 
rollers, with mixing apparatus. 

4257. Fiyer’s Turostte Frames, G. FE. Vaughan, 
London.—4th September, 1883.—{A communication 
from 8. N. Wadia, Bombay.) 4d. 

This consists in the employment of an antifrictional 
ring between the bobbins and collars or bolsters of the 
throstle frames of spinning m: es. 


4259. Construction oF TOOTHED Racks FOR OPENING 
AND CLosinG FanLicuts, Winpows, &c., R. Adams, 
London.—4th September, 1883. 5 

This consists essentially in forming toothed racks so 

that they are flexible, and using them for opening and 

closing fanlights, windows, &c. 

4260. Gas Enarnes, A. M. Clark, London.—4th Sep- 
tember, 1883.—(A communication from the Economic 
Motor Company, New York.) 6d. 

This relates to gas engines in which an explosive 
mixture is drawn into the cylinder during the 
part of the piston stroke and subsequently explod: 
the expansion of the gases propelling the piston 
during the remainder of the stroke, and it consists of 
an igniter formed of a disc of platinum supported at 
its edges by a non-conductor of heat, and maintained 
in a state of incandescence by a blow-pipe flame; in 
an air pump driven by the engine, and serving both as 
a governor to the gas supply of the engine and to 
supply the ignited blow-pipe with air; in a slide valve 
formed of two independently adjustable pistons ad- 
mitting of regulating the pe ion of and t 
exhaust of the products of combustion independently 
of each other; ina{valve motion which ensures a quick 
opening and closing of the gas and air supply valves 
while allowing them to remain wide open during the 
period of supply and the period of exhaust; in a 
regulator for the air check valve, by means of which 
the lift of the valve may be ted from the outside 
of the valve without the necessity of opening it for the 
purpose ; in the combination of a check valve with the 
gas and air supply for Patten | the heat resulting 
from the explosion in the cylinder from reaching the 
gas and air check valves, and in an automatic cut-off 
ae shuts off the gas supply as soon as the engine 
stops. 

4261. Hor, &c., B. S. Harrison, Dronfield. — 4t 
September, 1883. 6d. 

The object is to permit the use of various sized hoe 
blades with one handle, and at the same time to fix the 
blades securely thereto. The hoe holder is in: the 
form of a bow or fork of elastic cast steel, and its two 
prongs are formed with a slit to admit the hoe hlade, 
each slit being provided with a pin, which passes 
through the prongs and across the slits. The blade is 
formed with two angular slots, into which the oe 


of 
the holder are forced, and springing outwards he 
horizontal branch of the slots, secure the blade in 
position. 
4264. SEPARATION OF GLYCERINE FROM Fatty SusB- 


Consists partly in ting a charge of d 
gas and air ina cylinder by the explosion of a smaller 
separate c not under compression; also in 
admitting the charge to the cylinder through a pas- 

arranged tangentially to the periphery of the said 
cylinder; also in avoiding the compression of the 
ited charge, and in enriching it with during 

e compression of the charge in the cylinder. 

4244, PREVENTING on LesseNING DaMAGE TO SHIPS 
FROM Co.uisions, J. H. Grell, Germany.—3rd Sep- 
tember, 1883. 

Two or more ropes of wire, hemp, or other suitable 
material are secured to the hull of the ship, so as to 
protect the same should another vessel come in con- 
tact therewith. 


4245. Apparatus FoR OBTAINING Motive Power, J. 
H. Johnson, —3rd September, 1883.—(A com- 
munication from EB. J. Delaurier, Paris.)—(Not 
proceeded with.) 4d. 

This relates to ap tus which is caused to be pro- 
pelled by the action of a jet of steam issuing from an 
orifice which can be regulated, and is so controlled that 
the issue of such jet is intermittent. 


4246. Mortise aND oTHER Latcn Locks, 4A. M. 
Clark, London.—3rd September, 1883.—(4 communi- 
cation from Messrs. Gollot freres, Paris.)—{Not pro- 
ceeded with.) 2d. 

This relates to locks in which a — latch is 
operated by a follower on the spindle of the handles, 
the chief object being to increase the bearing sur- 
faces of the spindle follower, and thus prevent it 
wearing loose, and it consists in forming a deep 

ve in each end face of the cylindrical boss of the 
‘ollower concentric with the axis of the spindle hole, 
and providing each of the side covers of the lock case 
with an inwardly turned flange around the hole in 
which the follower turns, these flanges fitting into the 
grooves, 

424'7. TELEPHONE TRANSMITTERS, C. A. Alli Lon- 
don.—4th September, 1883.—(A communication from 
D. Drawbaugh, Eberly’s Mills, Penn., U.S.) 8d. 

Aseries of blocks of low conducting material are 
used in combination with the diaphragm. The box is 
so constructed as to form a sound chamber, and is pro- 
vided with a ‘“‘reflector” so as to concentrate the 
sound waves upon the diaphragm. The vibrations 
cause induced currents and also modifications in a 
local circuit, and these are united upon the line. 


4248. Cructptes, Murries, &c., H. EB. Newton, Lon- 
don.—Ath September, 1883.—(A communication rom 
T. Egleston, New York.) 6d. 


The object is to form a vossel with an interior sur- 


STANCES, C. Rumble and F. Sear, Ba 
September, 188: 4d. 


This consists princi: lly in the employment of zinc 
or magnesium salt, or salts of a — acid, to decom- 
pose neutral fats into glycerine and fatty acids, 


4265. APPARATUS TO BE APPLIED TO CHILDREN’S CoTs 
AND BEDSTEADS FOR PREVENTING ACCIDENTS, W. 7. 
and W. H. Keep, London.—5th September, 1883. 6d. 

This consists in fitting over a child’s cot a hinged 
frame resting on a spring block, which upon being 
depressed by a child trying to get out of the cot, com- 
pletes an electric circuit, and so causes a bell or other 
alarm to be sounded, 


4266. Rotters EmMPpLoyED IN. MACHINERY AND 
APPARATUS FOR PREPARING, Drawinc, Dovsiinc, 
AND Spinnine Corton, &c., J. T. Chadwick, Sal- 
—_ and J. Crossley, Bury.—5th September, 1883. 

This consists in coating these rollers with thick 
roller cloth, and then i it with a mixture of lin- 
seed oil, rock ultramarine blue, lamp-black, and pre- 
pared albumen, and placing it in an oven to dry, after 
which it receives a second coat of the composition, is 
again dried, and a final coating applied consisting of 
linseed oil, ivory black, and Prussian blue. 

4268. Excavators, W. F. Batho, Westminster.—5th 
September, 1883. 8d. 

The inventor claims, First, excavators provided with 
lever arm blades pivotted to a i rs; Secondly, 
apparatus for giving motion to four-bladed lever arm 
excavators; and Thirdly, two-bladed excavators with 
lever arms, links, crossheads, and frame. Each blade 
is provided with lever arms connected to the means 
for actuating the skip or bucket, which consist of a 
chain and trip gear, or two chains, one connected to 
the crosshead operating to open and the other to the 


crosshead acting to close the blades. 


4269. Execrric Lamps, A. W. Richardson, Chorlton- 
September, 1883.—(Not proceeded 
with.) 2d. 

Relates to an arc lamp provided with acage carrying 
a train of wheels, the cage being lifted by an electro- 
magnet to establish the arc, the feed being controlled 
by a shunt magnet, brake, and friction wheel. 
4271. Manuracture or T. Wrench, 

Waterloo.—5th September, 1883. 4d. 

Relates to the manufacture of umbrellas -vith a cap 
of india-rubber between the cover and the metal 
portion. 
42°73. Pumprne Encrnes, H. Davey, Leeds.—5th Sep: 

tember, 1888. 6d. 


Refers partly to the construction of vertical pump- 
ing engines, whereby these are enabled to be erected 


chair, The invention further relates to a spring 
washer to lock the nuts in position on the bolts. 
4186. Seraratino anD Exrractinc METALS FROM 
MINERALS, TAILINGS, ReFruseE, &c., J. Bell andG. J. 
Davis, London.-—80th August, 1888.—(Not proceeded 
with.) 2d, 
Relates to the stamping of corrugated iron and steel 
ing first 
afterwards 
| 
| 
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at the side of a shaft or pit, while the end of the 

beam thereof projects over the side of the pit, so as to 

leave the greater part of the pit free for the raising 
and lowering gear. 

4272. Apparatus ror Removixe Diet, SNow, oR 
OTHER IMPEDIMENTS FROM THE or TRAMWAYS 
or Rartways, R. D. Jones, Liverpool.—sth Septem- 
der, 1883. 6d. 

Relates to an apparatus consisting of a scraper 
pivotted preferably in front of the wheels and kept in 
position by a counterbalance weight or its equivalent, 


4274. APpPaRATUS FOR TRAINING AND TESTING 

oe Doas, W. E. Hind, Goole.—5th September, 
$83. 

Consists in arranging at the end of the course of a 
model animal, mechanism whereby the model is made 
to disappear and a real animal is propelled into view 
of the dogs. 
42°75. Sicut-reep Lvsricators, W. A. G. Schin- 

heyder, London.—5th September, 1883. 6a. 

Relates to the construction of sight-feed lubricators, 
wherein the several passages are governed by a single 
plug that can be turned by hand to various positions 
indicated on a hand wheel. 

4276. Evecrricat Switcues, DESIGNED FOR 
Use with TeLrerHonic Apparatus, H. H. Lake, 
London.—5ith September, 1883.—(A communication 
Jrom C. W. Holden, Boston, Mass., U.S.) 18. 2d. 

The receiver is carried by a lever, the movements of 
which make and break the necessary circuits as 
required, a similarly arranged lever serving the same 
purpose for the transmitter. Means for signalling to 
the central office are also described and illustrated. 


4277. Macarvery Usep IN TRE PREPARATION OF 
Textire Mareriars, S. Johnson, Rochdale.—5th 
September, 1883. 6d. 

Relates to the cones and connected parts of ma- 
chinery used in the preparation of cotton and fibrous 
materials for spinning, as, for to slubbing, 
intermediate, and roving fram: 
42°78. MacuINERY FOR or Sramprxa Hat 

&c., G. Atherton, Stockport.—5th Septem- 
ber, 1883.—{Partly a communication from G. Yule, 
Newark, U.S.) 8d. 

Relates partly to the employment of two Rap 
rollers of small diameter provided with rings in com- 
hination with a third plain roller which is movable 
for the insertion of the work, the whole proportioned 
to act upon one or two hat bodies at once. 


4280. Hoes ror Lann, &c., F. Kinder, Cotten- 
September, 1883.-{ Not proceeded with.) 


The object is to provide a hoe which A be used 
either for the purposes of an ordinary hoe, or for 
drilling, and which can be set for different widths and 
otherwise adjusted. 

4281. Evecrric Lamps, J. R. P. Wallace, Le 
and F, Cherry, London.—5th September, 1 

The “feed carbon” is fed the 
motion of which is controlled by a trigger carried by 
the armature of an electro-magnet, and acting on the 
escapement wheel of a train of wheels. The arc is 
established by the second carbon being drawn into 
contact by an electro-magnet with the “‘ feed carbon,” 
and then repelled from it by a spring. 

4282. Aspestos PackEep CASKS AND THE oF 
PACKING THE Same, J. Dewrance, London.—6th Sep- 
tember, 1883. 6d. 

Consists in coating the fibres of asbestos with india- 
rubber mixed with material for vulcanising, so that 
when the asbestos is caulked into the grooves of cocks, 
the influence of heat shall vulcanise the rubber, and 
cement the fibres of the asbestos, and vent them 
being blown out by the current of ‘steam or other fluid 
passing through the cock. 

4283. Construction or THE SALOONS oF STEAMSHIPS, 
x R. Thompson, Clydebank.—6th September, 1883. 


cipally to the means of admitting light 
and to uel 


4284. Gas Burners ror GRILLING, &c., 7. 
Fletcher, Warrington.—6th September, 1883. 4a. 
Relates to the combination of a deflector plate or 
plates, with a reversible gas burner or burners. 


4285. anp Dryinc W. Lavrence, 
London.—6th September, 1883. 

Consists of kiln plates which samit: the heated gases 
laterally, and which may be applied to present kilns; 
also in making the plates in the form of channels or 
troughs, or made so as to admit the heated gases above 
the level of the ordinary kiln plates. 

4286. Srrainers, W. Lawrence, London.—6th Septem- 
ber, 1883. 6d. 

Consists in the mode of perforating metal surfaces 
either flat, circular, or conoidal or otherwise. 

4287. Corron Grins, H. J. Haddan, London.—6th 
September, 1883.—(A communication from D. &. 
Chapin, Massachusetts, U.S.) €d. 

Relates partly to an elastic or spring plate, a bar 
and its series of screws over such plate, in combina- 
tion with a rotary cylinder and beater, and with the 
curved plate or seed arrester extending and provided 
— a bearing shoulder to rest against such spring 
P 
4288. Mipp.incs PURIFIERS AND OTHER SEPARATING 

Macsryes, W. P. Thompson, London.—6th Septem- 
ber, 1883._(A communication from F. A. Price, 
Victoria, Australia.) 6d. 

Consists of a screen for agitating the middlings or 
other pulverulent matter to be operated upon, a fan 
below the screen arranged with special contrivance for 
distributing the air currents equally over the screen 
bottom, and an arrangement of travelling brush to 
keep the sieve clean. 

4289. Lamps ror Rartways, &c., A. E. Ragg, Chester. 
—th September, 1883. 8d. 

Relates to a lamp that will give a strong light un- 
affected by surrounding currents of air, or those 
caused in the lamp itself by violent swinging or jolt- 
ing; also alamp more convenient in construction than 
those at present in use. 


4290. Rorary Enorves, H. C. Bull, Liverpool.—6th 
September, 1883. 6d. 


raises the check valve, and the main charge is fired, 
the check valve being instantly reclosed. 


4293. Operatinc CokLiss VALVEs OF MoTIvVE PowER 
J. Muagrave, Bolton.—6th September, 


The object is to give a traversing motion to a Corliss 
valve during the time that it is oscillating to open and 
close the port. = spindle of the valve 
through a x at each end, and the 
levers to actuate ro valve are secured to one end, and 
at the other end is a loose collar with an excentric 
ring on its periphery, which rests against a fixed 
collar on the valve spindle. The excentric ring lies in 
4 recess cut in a stationary bracket, which supports 

the bearing of the valve spindle and collar. A ratchet 
wheel is cast with the collar, and the valve spindle 
projects through the collar and has a lever with a 
pawl, which acts on the ratchet teeth. When the 
valve is operated the lever and pawl cause the ratchet 
wheel to make part of a revolution, and the excentric 
ring gives the valve spindle and valve a traversing 
motion lengthways of the port. 

420904. Barrets or Frre-arms, P. A. Bayle, Paris.— 
6th September, 1883. 4d 

Consists in the application of a contraction formed 
by two truncated cones joined at their truncated 
summits. 

4206. Sream Borers, P. A. Bayle, Paris.—6th Sep- 
tember, 1883. 6d. 

The furnace is formed of three concentric cylinders. 
The fire-bars and fuel are placed between the first or 
innermost cylinder and the second or middle cylinder. 
These cylinders are both open at top and bottom. The 
third, or outermost cylinder, is also open at the 
bottom, and is sur d by a tru ted cone. The 
first, or innermost cylinder, acts as an automatic 
injector of atmospheric air into the upper part of the 
furnace, and, moreover, by impulsion causes a current 
of air to rise up through the other two cylinders. 


4297. Supports on HOLDERS FoR TELEPHONIC INSTRU- 
MENTS, &c., H. H. Lake, London.—6th September, 
1883.—(A communication from C. W. Holden, Boston, 
Mass., U.S.) 1d. 

Relates’ to supports so constructed as to permit of 
the instruments held by them being swung and 
adjusted both vertically and horizontally. The tele- 
scopic arms and the various joints are so construc 
as to prevent the conducting wires becoming twisted 
or entangled. 

4801. Macuivery ror “Spiicinc” OR PREPARING 
Preces oF LeaTHER FoR “‘Spiicine,” S. Haley, 
Leeds.—7th September, 1883. 4 

Relates 'y to the employment of a divided roller 
or a roller composed of a series of brass or other metal 
rings, mounted side by side upon an axis of smaller 
diameter. It also relates to the em ooo of 
mechanism for holding the leather an it 
through the rollers against the edge of the knife. 


4808. Pyevmatic Hammers orn Stamp MILLS FOR 
Crusuine Ores, &c., C. Sholl, London.—7th Sep- 
tember, 1883. 6d. 

This relates to stamp mills in which atmospheric 
air is employed to form a cushion for the hammer or 
stamp. pneumatic cylinder and stamp are made 
separately and connected by flanges, and the cylinder 
may be in one piece or in two pieces connected by 
flanges at the centre. The cylinder has a lining of a 
metallic alloy to counteract the effect of the heat 
evolved by the compression of airin the cylinder. Two 
long slots are formed in the cylinder, and through 
them passes a pin, on which is pivotted a “plug” 
pneumatic piston furnished with rings of a metallic 
alloy. The piston is reciprocated by a bifurcated con- 
necting rod, or by two connecting rods, coupled at one 
end to the pin and at the other to a crank on the main 
driving shaft. The slots are long enough to admit air 
beneath the piston when at top of its stroke, and 
above it when at bottom. A perforated pipe is used in 
connection with apparatus for supplying water to keep 
the cylinder cool, two perforated branch pipes 
the main pipe being arranged in recesses in the guides 
of the cylinders. As asubstitute for the cushion of air 
in the cylinder, — spring can be fixed to the top 
of the piston, and also, if desired, at the bottom of 
same. 

4306. TrREADLE MEcHANISM OF SEWING AND OTHER 
J. Pasfield, Sedgley.—7th September, 


The object is to provide a treadle motion which, 
while retaining the — heel-and-toe motion of 
the foot, =p avoid all d points, and render the 
action less constrained and tiring than hitherto. The 
tread-plate is mounted on a reeling, sliding, or rolling 
axis, or is capable of sliding upon a fixed centre, so 
that, in addition to the heel-and-toe motion, the 
operator also exerts the pressure of the foot to produce 
a reciprocating horizontal motion of the tread-plate. 
4308. Manvracture or Bricks, Ties, Stans, AND 

Buiocks oF Burtpinc MatTeriat, J. C. Bloomfield, 
London.—7th September, 1883. 2d. 

Consists in moulding a molten mixture of gas pitch, 

powdered chalk, and other material. 


4314. Vatvep Dir-pire ror Hypraviic MAINs Ix 
Works, &c., J. H. Lyon, Cosham.—8th Septem- 
, 1883. 
Relates to the method of and apparatus for actuating 
a valved dip-pipe without the use of a gland or stuffing 
box, the said method and —— consisting of the 
use of a rod or rods secured to the lower end uf the 
said dip-pipe or to a bracket or to feet thereon, which 
rod or rods actuate the said dip-pipe and move freely 
in a tube or tubes, which tube or tubes is or are tightly 
the flange or cap of the branch pipe or to 
the cover of the hydraulic main or elsewhere, while the 
lower end or ends of the said tube or tubes is or are 
deeply sealed in the liquid. 
4315. ArracHMENTS FoR SHARPENING “SoLID = 
Pencits, J. Darling, Glasgow.—S8th Septemb 
—(Not proceeded with.) 2d. 
This consists of an open-ended tube capable of be’ 
ee over the end of the pencil to be sharpened, an 
vided with an internal elastic knife or cutter, 
which, upon rotating the tube, forms the point to the 
pencil. Two or more cutters may be provided. 
4316. Lamps, F. R. Baker, Birmingham.—8th Septem- 
ber, 1883. 6d. 


This relates to the construction of rotary engi 
and to the compounding of the same, and means for 
reversing the engine. In a vessel with flat sides, and 
a semi-cylindrical top and bottom, work four barrels, 
each provided with four or more pistons connected in 
pairs through the barrels, which are mounted on shafts 
passing through the ends of the vessel. The vessel is 
divided by a diaphragm, one part forming a high- 
pressure and the other a low-pressure chamber, the 
steam expanding from the former into the latter. — 
shafts are geared together and run in opposite di 
tions, each having transmitting devices. The ae 
and exhaust ports are five in number, and are side by 
side in the engine valve face. The valve which serves 
as the communicating valve betwen the two cham- 
bers and as the reversing valve is placed and works on 
the engine valve face, and is provided with four ports. 
Over it works the admission valve, consisting of a flat 
plate with a central opening. 

4291. Gas Encrves, H. Andrew, Stockport.—6th 
September, 1883. 

This relates to a. in which the is 
exploded when under considerable pressure, and the 
object is to relieve the slide valve of the pressure due 
to the compression and explosion of the charge. A 
check valve is arranged in the passage between the 
combustion chamber and the slide valve, under which 
the charge passes to enter the combustion chamber. 
Directly the charge is compressed the check valve 
fevers connection between the main charge and a 
tion of the charge left in the passage at atmospheric 
valve e portion of! e charge in e passage is 
ignited, and the expansion caused by the explosion 


‘ists in ng the ery to the burner 
by means of jointed arms, which allow the gallery 
with the globe, chimney, and Saree dome to. be 
removed from above the wicks wi 


them from the lamp. 
4317. anp SLEEPERS FOR J. A. R. 


eens iron or steel sleepers of an inverted 
trough form have depressions at top to receive the 
bottom of the rails, which are secured thereon by 
means of special fastening devices. 

4318. Burner ror ComBustion oF Liquip Hypro- 
carBons, M. F. Perry, West Hartlepool.—8th Sep- 
tember, 1883. 4d. 

A steam pipe terminates in an adjustable annular 
nozzle, and around it is a pipe enc an annular 
passage, through which liquid fuel toan annular 
nozzle surrounding the steam no 
4319. ExecrricaL GENERATORS, C. Glaser, Berlin. 

—8th September, 1883.—(A communication Srom A. 
J. Gravier and Kuksz, ee and Grether, War- 
saw.)—(Not proceeded with.) 

This relates to a mode pe as to obtain 
a truly cylindrical and balanced armature. 

4321. Hypraviic AND OTHER W. H. Watson, 
near Leeds.—8th September, 1883 

to the sing boxes or 
packing employ: or preserving the pum 
rods tight in the ends of the pump cylinder, dnd tt 
consists in the use of split rings having a conical otey 
outside, an upon so as to cause them to bear 


ly against the rods which pass through them, 


4822. Apparatus ror Srampine Lerrers, &c., H. J. 
Haddan, London.—8th September, 1883.—(A commu- 
nication from R. Hinrichsen, Germany.) 6d. 

This consists in an apparatus for stamping letters, 
in which a carriage is actuated by a spring barrel, so 
as to convey the letters in succession to the stam) mping 


block, whence they are transported an en 
strap toa P for the ped lette 
4325. MakING TUBES OF &e., EB. and 
Ashworth, 6d, 
The tubes are made an two to three strips of 
cemented ther, and arranged to break joint, 


paper c 

the strips being taken r continuous coils, so that 

the tube is duced ti process, The 

strips are led | through tabular formers, 

6298. &c., W. A. Todd, Stamford.—8th Septem- 
er, 1 

This consists io securing a bush in the tap hole, and 
inserting a plug which can turn therein, so as to 
holes, formed both in the bush and plug, opposite to 
each other, The tap is made to fit into the plug, and 
a partial turn thereof shifts the plug into the yom 
position to allow the contents of the vessel to flow 
through the tap. 

4827. Surcicat Bett Bep Stray, EB. M. Moore, 
London.—8th September, 1883. 6d. 

This relates to a belt made adjustable to the bg 
of the wearer, and with or without extensions to be 
secured to the lower limbs. 

4328. TreapLe Cc. D, Abel, London.—l0th 
September, 1883. {A communication 


among the advantages clai! 
of the speed partly according 
according to the construction of thefabric. The heald 
frames being made to operate without cords, can be 
readily removed or c . In cases where several 
healds operate together both for upward and down- 
ward motion, the friction of the warp threads can be 
reduced by ‘putting them in motion at different 
moments. Both the simplest as also the most compli- 
cated construction of fabrics, as also all changes 
thereof, can be executed with ease by the shifting of 
cams. Every description of fabric with different 
forms of selvage can be woven, and the latter can be 
shifted in width without altering the harness. The 
tension of the warp is kept uniform by a falling 
weight with pulleys having double action. 

4332. Maxvracture oF Boots oR SHOES AND ApPa- 
RATUS THEREFOR, A. Hannibalil, London.—l0th 
1883. 

The object is to construct boots and shoes so that 
they shall be more pliable and give more to the move- 
ments of the feet, and it consists principally in the 
use of paste or cement for securing the inner sole to 
the upper and lining. 

4834. Permanent Way or Tramways, J. H. Johnson, 
London.—10th September, 1883.—(A communication 
H. L. Geveke, Amsterdam.) 6d, 

The rail is flat on the underside and rests on a 
longitudinal trough ors S. to which it is secured by 
cramps or dogs and bolts, the heads of which take 
over a ridge or projection running along the side of 


cramps 
by bolts. Flat or plates con- 
tudinal sleepers together at suitable 


nect the “the loi 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


294,613. Commutator ror Macneto or Dynamo- 
ELECTRIC MACHINES, Zénobe Théophile Gramme, 
Paris, France.—Filed December 18th, 1883. 

Claim.—{1) The combination, with the brush sockets 
or carriers and the common support therefor, of the 
devices for shifting the said sockets or carriers and 
the common support for said devices, substantially as 
described. (2) The combination, with two or more 
pairs of commutator brushes, of mechanism, sub- 
stantially as described, for simultaneously moving 
said brushes into and out of contact, with the com- 
mutator disc, as set forth. (3) The combination, with 
brush sockets or carriers, movable to bring the com- 
mutator brushes into and out of contact with the com- 
mutator disc, of a ring or plate movable around the 
axis of the disc, and connected with said sockets or 
carriers to shift the same, substantially as described. 

(4) a combination with the | brush | sockets or carriers, 

but d from each other, 
ps connected, respectively, , with sockets or carriers 
or unilke sign, su ly as described. (5) The 


= 


combination, with the brush sockets or carriers, of the 
two supports connected with said sockets or carriers, 
said supports being movable with respect to each other 
to move the brushes toward and away from the com- 
mutator disc, and movable together to adjust the 
position of the brushes with respect to the neutral 
and maximum points on the commutator disc, sub- 
stantially as described. (6) The combination, with 
the commutator disc and brushes of an electrical ma- 
chine, of means, substantially as described, for 
simultaneously moving the said brushes toward and 
away from the commutator discs, and for simul- 
taneously adjusting the position of "the brushes with 
respect to the neutral and maximum points on the 
commutator disc, substantially as described. 

294,'719. Dynamo-eLecrric MACHINE, Clinton M. 

Ball, Troy.—Filed May 29th, 1883. 

Claim. —(1 The combination, in an armature wheel, 
or discs with conical or tapered open- 
ings, ranges of coils or helices introduced into’ ti the 
openings, and screws or rivets for clam: —— the —_ 
together and holding the helices into discs, 4 
stantially as set forth. (2) The combination, in an 
of two flat or having 
con or tapered openings, and two separate ranges 
of coils introduced into the openings in such discs, 
substantially as set forth. (3 e combination, in an 
armature wheel, of two flat rings or discs having 
openin; , helices or coils within such openings, and a 
layer of insulating material b 
discs and their coils, substantially as pot forth. (4) 
The combination, with the helices, of an armature 
wheel or ring of metal receive the coils or 
helices, and having separations in the metal between 
the alternate helices at 4, for the purposes and sub- 
stantially as set forth. (5) The combination, with the 
armature wheel, of helices or coils wound with an 


exterior conical form to slip into the similar] a) 
openings in the armature wheel, su tantially as 
forth. (6) The combination, with the queue 
plates and intervening insulating material, —y a 
cylinder, of collectors or rubbers, cach com a 
of plates with concave ends fitting 
commutator boxes for holding such 
plates, and springs ress upon the rubbers, sub. 
stantially as forth. 7) The Combinetion, with the 
re yl of the boxes @, for holding the same, the 
ng p?, the covers n2 for e boxes, and the screws 


sprit 
for e 8) substantially as set fi 


(8) The 


coils each having free ends, of the rings + a+ b—c—d, 
the commutator plates and collectors, and the circuit 
connections, arranged substantially as set forth. (9 
The combination, with the circu range of ficl 
magnet poles, separate ranges of induction elements 
in _ the wry and the commutator plates and 

the hed connections between the 
eo ends ot the armature elements and their respec- 
tive commutator plates, arranged substantially as 
and for the purposes set forth. 


204,604. Seepinc Macuine, Harrison D. Spangler, 

Rushville, Ind.—Filed November 15th, 1883. 
Claim.—(1) In a grain drill, the combination, sub- 
stantially as set forth, of the machine framing, a pair 
of shifting draft bars, hoes and drag bars attached to 
the draft bars, in the manner specified, means for 
shifting the draft bars, and ly-arranged guides 
or the draft bars, as specifi (2) In a grain drill, 


294.694 


the combination, substantially as set forth, of the ma- 
chine framing, a pair of shifting draf' t bars, having 
drag bars and hoes attached, a hand veda guides for 
the draft bars, a pair of racks, as set forth, secured to 
each draft bar, pinions engaging | each other in pairs 
ore ennens the racks, and a shaft uniting the pairs 
nions, 
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NAVAL ENGINEER APPOINTMENTS.—The fol- 
lowing appointments have been made at the 
Admiralty :—Richard F. Callaway, chief engi- 
neer, to the Flirt, complement incomplete; an 
William Hall, engineer, to the Shannon, for the 
Forester, temporarily, vice Keast, 
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of technical education, the special attention of the authori- | branches of the sub 
0! ni ucation, the s attention of the authori- | branches of the subject; these will aid the Council with 
THE sigrcoers vane oe EXHIBITION. | tieg will be directed, and it 1s anticipated that some most | their adviceand experlane. There arefecsten of thesesub- 


‘Tue near approach of the date fixed for the opening of 
the Health Exhibition at South Kensington renders it 
ible to gain some idea, from a walk through the build- 
toes, of the nature and magnitude of the display, as also of 
its general scope and importance. The large demands for 
space have compelled the authorities greatly to extend the 
temporary wooden buildings erected for the Fisheries 
Exhibition of last year; and new annexes are springing up 
in every direction, Not only will the various sections 
monopolise the gardens of the Royal Horticultural Society 
and the arcades by which they are surrounded, but all the 


interesting examples of schoot work will be sent from 
abroad, where scientific and industrial instruction has 
been greatly developed in recent years. 

In the first division, with which we are more particularly 
concerned, are 9 ax are Group 1, with twelve classes, 
includes food of kinds, prepared and unprepared. 
Group 2, with eight classes, relates to dress. Group 3, 
having fourteen 7 satan is devoted to the dwelling-house. 
Group 3a, which is a later addition to the original pro- 

me, and a concession no doubt to the medical men on 
the Council, treats of ambulance, with two classes. Group 4, 
with seven classes, includes the school; and Group 5, with 


committees, some of which are again divided into two or 
more sections. The following are the titles of the different 
committees :—1, City of London; 2, Food; 3, Dress; 4, the 
Dwelling House; 5, Ambulance; 6, the Workshop; 
7, School and Education; 8, Technical Education; 9, Inter- 

: ratory; 13, London Water Su 3 and 
ry; 13, pply; 


A special sub-commission, under the presidency of Lord 
Reay, has been appointed to take charge of the jury work. 
The other members are Sir James Paget, Sir F. A. Abel, 
Sir P. Cunliffe-Owen, and Dr. G. Buchanan, with Messrs. 


available galleries of the sar Je Albert Hall will be fill six classes, the workshop, Group 5a, which is also an| H. Trueman Wood and Gilbert R. Redgrave as joint 
and the Council of the City Guilds Institute have consented | interpolation, has two added classes for meteorology. The | secretaries. It is proposed that, as far as possible, the 
to devote a large portion of their new Central Institution, in | second division has only one group, for educational works! jurors shall be nominated by the exhibitors themselves; 
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the Exhibition-road, for the arrangement of the Education | and rena with eleven classes. We have thus a total | and for this purpose a form has been supplied to each 
Section, all which will be auasiobeod from the accompanying | of eight groups and fifty-seven classes. exhibitor, asking him to furnish the committee with the 
It may be as well at once to explain very briefly the | The Prince of Wales, as president of the Exhibition, | names of three gentlemen Bese to act as jurors in his 
character of the display, as set forth in the prospectus. | has selected, from a very numerous list of vice-presidents | department. It is hoped that sufficient unanimity ma, be 
The Exhibition includes two principal divisions—Health | and members of the General Committee, an Executive | shown in the selection thus made by the individuals chiefly 


and Education. 

The Health Section, in order to impose some limits upon 
a subject almost too vast for an international display, even 
with the large areas available at South Kensington, is con- 
fined to matters affecting the dwelling-house, the school, 
and the workshop, together with food and dress. All the 

ger questions of public sanitation, such as those which 
relate to the sewerage and water supply of towns, the 
health of communities, and the isolation of contagious 


diseases, are excluded. In the division of the Exhibition 
devoted to Education, only a very small branch of the 
subject is dealt with, namely, the instruction in primary 


and infant schools, and the teaching of science, art, and 
handicrafts. To this latter class, comprising the subjects 


Council consisting of the Duke of Buckingham and 
Chandos as chairman, Sir James Bart., F.R.S., as 


interested, to enable the Council to nominate jurors 
who will have the full confidence of the exhibitors in each 


Paget, 
vice chairman, and Sir F. A. Abel, C.B., F.R.S., Mr. E. | class. 


Birkbeck, M.P., Dr. G. Buchanan, F.R.S., Sir Philip 
Cunlifte-Owen, K.C.M.G., C.B., C.LE., Sir J me Fayrer, 
K.C.8.L, F.R.S., the Lord Mayor, M.P., the Marquis of 
Hamilton, Captain Douglas Galton, C.B. F.R.S., Mr. 
Ernest Hart, Sir John Lubbock, Bart., M.P., F.R.S., Mr. 
Saml. Morley, M.P., Dr. G. V. Poore, Lord Reay and Sir 
John Rose, Bart., G.C.M.G., with Mr. E. Cunliffe-Owen as 
secretary. In addition to the Executive Council are 
numerous sub-committees, selected from among those 
members of the General Committee who haye paid special 
attention to, and identified themselves with, various 


The awards will consist of gold, silver, and bronze 
medals, and some valuable prizes are specially offered by 
the Society of Arts. Itis anticipated that some additional 
prizes will be B names by public bodies and by persons 
interested in the various departments of the Exhibition. 
The number of juries is still under consideration. It is 
not anticipated that a jury will be nominated for every class. 
In Group 1 it is Lt gee to appoint six juries; in Group 
2, one jury; Group 3, eight; Group 3a, one; Group 4, one; 
Group 5, one; Group, 5a, one; and Group 6, six juries; 
making, with a general jury for machinery aid two juries 


| 
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for the literary section of the Exhibition, a total of | used by man.” Thus a “bakery” would be a workshop, | of the country. Some 700 exhibitors have replied to the 
twenty-eight juries in all. and likewise the house of a “ lucifer match-box maker” in | invitation of the South Kensington Museum authorities 


The various sub-committees have drawn up very 
interesting memoranda for the guidance of exhibitors. 
These documents describe generally the chief subjects 
which it is considered desirable to have represented ; the 
best methods of displaying the selected objects; the points 
to which special attention should be directed; cognate 
subjects which might well be illustrated, and in some cases 
suggestions for making the display useful and popular. 
In this latter direction a very important step has been 
taken in the preparation of hand-books to each of the chief 
divisions of the Exhibition. These works will be entrusted 
to competent authorities and specialists in the various 
departments; they will be fully illustrated, and will be 
sold at a cheap rate. It is hoped that some permanently 
useful results may, by this means, be ensured in the 
direction of the diffusion of improved knowledge of 
pour | laws and conditions among the public, as repre- 
sented by the general visitors to the Exhibition. 

Further, it is intended to hold an international congress 
on education during the month of August, and discussions 
on matters cognate to the Exhibition are being arranged. 
But it is not only contemplated to attract the attention of 
specialists to the subjects treated of in the Exhibition; it 
is hoped by means of popular conferences, simple explana- 
tory lectures, numerous di and tables, and the 
already mentioned salie-adin, that a large measure of 
popular interest will be awakened in subjects which have 
such an important bearing on public welfare. In this 
same connection we should allude to the pro labora- 
tories, of which two have been projected. That for 
biological research, under the charge of Mr. Watson 
Cheyne, will exhibit all the instruments, materials, and 
methods—short of the actual inoculation of animals— 
employed in the investigation of the bacteria and fungi 
associated with the zymotic diseases of man, animals, and 
plants. In this laboratory the method of testing the 
— of disinfectants will also be practically demonstrated. 

e second laboratory, under the charge of Professor Cor- 
field, will contain all the apparatus necessary for the 
physical, chemical, and microscopical examination of 
water, air, soils, foods, disinfectants, &c. Here, also, 
demonstrations will from time to time be given, and 
adulterations and impurities and the methods employed 
for their detection will be practically exhibited. 

In the meteorological section it is proposed, in addition 
to a very complete collection of instruments, such as 
barometers, thermometers, anemometers, rain-gauges, &c., 
to establish in the grounds a typical climatological station, 
provided with a complete equipment. Daily observations 
will be taken by duly qualified assistants, and a record 
published in the daily programme of the Exhibition. 

A large room has been set aside in the Royal Albert Hall 
as a library and reading-room, to be used in connection 
with the Exhibition. Here all works bearing on health 
and education will be available for the visitors, as also the 
daily and weekly publications and the English and foreign 
periodicals devoted to the various branches of the display. 
A catalogue of all work sent in will be published, and it is 
anticipated that a very complete representation of the 
literature of these subjects will be brought together. 

A feature of t interest in connection with the Exhi- 
bition will be the joint display of the eight London Water 
Companies, which is being organised by Col. Sir Francis 
Bolton. For the first time, and probably for this occasion 
only, the water supplied by the ¢ companies will be 
brought into one building and will be seen side by side. 
A special octagonal pavilion has been erected close to the 
pavilion of the Prince of Wales, and here eight streams of 
water will flow continuously, brought together for com- 
parison to one spot, with all the n facts for illus- 
trating the sources of the supply, the mode of filtration— 
with full-sized sections of the filter beds—analyses, with 
microscopic diagrams and iculars ing distribu- 
tion, quantity, areas supplied, &c. It is hoped that by 
means of this Exhibition the public will obtain some idea 
of the magnitude and importance of the metropolitan 
supply, and some conception of the steps taken to provide 
pure and wholesome water for domestic purposes. 

Close to the — we have just mentioned will be the 
full-sized model of a street of Old London, contributed by 
the Corporation of the City of London and the chief City 
Livery Companies. The exact connection of this display 
with the subjects of health and education is at first some- 
what difficult to comprehend, but we understand that no 
attempt will be made to compass the sanitary condition of 
the City, either in olden or in modern times; the display 
will serve to show the manner in which these companies 
are fulfilling the objects of their charters, and the way in 
which they influence the trades or industries to which they 
relate. The city of lath and plaster which is being erected 
from the designs of, and under the cnetaanivan of, 
Mr. George H. Birch, will not, as has been incorrectly 
stated, represent Cheapside, or any other individual street 
in olden times. It is a cluster of old houses of various 
dates, previously aueting in the City, which have been 
accurately reproduced of their full size and coloured in 
their natural colours. The street is entered through the 
ancient “ Bishopsgate,” which s ed the thoroughfare of 
that name, and the houses will not be mere skeletons or 
sham fronts, but will be fitted up and furnished in appro- 
priate styles and arranged for public access, both on the 
ground and first floors. They will be allotted to the 
various City Livery Companies, and will contain copies of 
ancient charters, ancient plate and furniture, and many 
matters of great interest and value. In some cases trades 
will be seen in actual operation; thus the Armourers and 
Braziers Company have with a member of their 
= toexecute here some suits of armour, for which an order 

been obtained. It seems not at all improbable that 
many more points of contact between the guilds and the 
trades with which they are connected are in existence than 
is generally supposed to be the case. 

A novel and interesting section of the Exhibition will 


‘be that included under “the workshop.” This term, as 


here used, implies “the place of production of all articles 


Bethnal Green. The object will be to illustrate as fully as 
possible the relation of the industrial conditions and pro- 
cesses of manufacture to health. Thus apparatus used, or 
pro to be used, to minimise danger to life and health 
in the factory, the shop, or the mine; models, drawin 
and examples of harmful products; specimens and samples 
of noxious and injurious articles; drawings and diagrams 
of diseases, deformities, and injuries caused by unwhole- 
some trades, and objects for protecting workpeople from 
such evils, will be here collected. The general classifica- 
tion of this group includes designs and models for 
improvements in the arrangement and construction of 
workshops, especially those in which dangerous or unwhole- 
some processes are conducted; apparatus and fittings for 
preventing or minimising such injuries—as, for example, 
guards, screens, fans, air-jets, rvative solutions, 
washes, &c.; objects for perso’ use, as mouthpieces, 
spectacles, h masks; illustrations of diseases 
and deformities, and methods of combating them, together 
with new inventions and improvements tending to amelio- 
rate the condition of life of those engaged in unhealthy 
occupations. We can -_ believe that this part of the 
Exhibition will be carefully examined by those who are 
engaged in occupations which come under the foregoing. 
category. None, however, but those who have had omer. 
tunities for personal observation of these matters will be 
able to appreciate how careless and callous the workers, 
under conditions injurious and even dangerous to life and 
health, become in questions relating to their personal 
safety; and how difficult it is, when safeguards are pro- 
vided, to cause the workpeople to make proper use of 
them. To fully illustrate and bring home to the opera- 
tives the true nature of the risks and evils to which they 
are subjecting themselves, is a wise and prudent endeavour, 
and we trust it may be possible to do so wp ed and 
effectively. Whether those most concerned will re; 
their own safety or not, is perhaps rather beside the 
question. 

Health, in so far as it is affected by food and dress, will not 
have the same special interest for our readers as some of 
the other matters of which we have spoken; but in the 
preparation of food and the processes connected therewith 
a vast amount of mechanical ingenuity has in recent years 
been brought to bear, and a a number of machines 
will be shown in action at the Exhibition reiating to this 
branch of the subject. We shall have the process of 
grinding fiour and seeds, of mustard-making, of ice manu- 
facture, the distillation of sea-water, the preparation of 
various aérated waters, the somewhat complicated contri- 
vances for bread-making and biscuit baking by machinery, 
the plant used for brewing, the mechanical filtration of 
water, the preparation of soap, and many other processes 
involving the use of machinery. 

Again, the machinery in the section relating to dress, 
though the plant used in spinning and —o will be 
excluded, may present points of interest. We believe that 
laundry apparatus will form a prominent feature here, also 
the methods of disinfecting and cleaning clothing on a 
large scale. We trust in all these matters to secure for our 
readers full and reliable information. 

One great department of the Exhibition, of which 
everyone will have to judge for himself, is that relating to 
the —— of food for the table. Ina preliminary 
stroll through the buildings, it appeared to us that ample 
facilities for testing the cuisines of some half-a-dozen 
different countries will be presented to the bewildered 
visitor. Restaurants, dining-rooms, buffets, creameries, 
dairies, and bake-houses will surround him on all sides, 
and the man who escapes with less than three meals will 
be a phenomenon. The cooking apparatus, stoves, er pe. 
kitcheners, and domestic fireplaces, many of which will be 
shown in action, occupy the same eastern arcade as they 
did in the “Smoke” Exhibition in 1882. In the small 
gallerys parallel with the arcade, will be collected the 

ths, closets, and sanitary fittings of the dwelling-house 
and the school. This, though not the most attractive sec- 
tion of the display for the general — is one of para- 
mount interest and importance to the sanitarian; and we 
shall carefully examine the various inventions, most of 
which, we understand, will be supplied with water and be 
capable of being practically tested. 

n one of the principal cross galleries the furniture 
of the dwelling-house will be shown, and series of 
elegantly furnished rooms by various firms of upholsterers 
are being prepared. It is, we believe, a condition that this 
furniture shall present some points of novelty, or some 
peculiar fitness with + to sanitary conditions, to 
render it suitable for exhibition. Thus the walls will be 
coated with washable papers, and the floors with impervi- 
ous mg | we composition. The furniture will be 
capable of being scrubbed and readily cleansed, and the 
ordinary “— ay stock of the furniture dealer will be 
banished. e look forward with considerable interest to 
these sanitary structures, which are not yet sufficiently 
advanced to give promise of their future excellence. 

A temporary passage is being constructed across the 
Indian Galleries on the East side of the gardens, to give 
access to the rooms in the new buildings of the City and 
Guilds of London Institute, which have been lent to the 
Council for the display of the Technical Education Section 
of the Exhibition. Here it is intended to place the con- 
tributions of workshop teaching from foreign countries and 
the technical work of our own schools. It is pro to 
set apart rooms for the trade teaching of the blind, the 
instruction of the deaf and dumb, and for the practical 
teaching of handicrafts, cookery, &c. In this building 
will be the laboratories of which we have already spoken, 
together with some portions of the primary school work. 
The bulk of the school fittings and apparatus will be ar- 
ranged in the gallery of the Royal Alert Hall, which on 
this occasion will, as we have stated, form a part of the 
Exhibition. We have still to notice a very prominent and 
important department of the display, namely, the collec- 
tion of works showing the influence of art teaching, under 
the Science and Art Department, on the artistic industries 


and will contribute examples of furniture, textiles, pottery 
real re metal work, and every branch of art manufacture 
carried out from designs by students in our various Schools 
of Art. This interesting exhibition will be arranged in the 
promenade or central gallery of the Exhibition, together 
with a number of original designs for art manufactures, 

The entrance to this gallery is being transformed by 
Messrs. Doulton and Co., of Lambeth. Where last year 
was a fountain, we now find a temple devoted to a collec. 
tive display of terra-cotta, Lambeth ware, and all the 
various sanitary appliances of their manufacture. Some 
excellent painted tiles and Doulton ware columns are 
being fixed, and the general outlines of the pavilion can 
already be made out. 

The whole of the Exhibition will be illuminated with 
the electric light, and the different companies are busy 
arranging their wires and cables, We shall devote minute 
attention to any novelties to be found in the lighting; 
particularly as under the classification there is likely to “ 
some attempt at a fair competition between the advocates 
of gas and electricity. One of the classes in Group 3 is 
devoted to “lighting apparatus ;” and illuminants of all 
kinds, even including oil and wax, will be suitably dis- 

layed, and it is hoped carefully and accurately tested, 
he improvements in lighting since the introduction 
of electricity for illuminating purposes have been most 
important, and the public should. be made fully acquainted 
with the most advantageous system of using gas. Nothing 
could be more wasteful and reckless than much of the 
apparatus now employed for this purpose in private houses, 
ere are many features of the Exhibition which we 
have been compelled to pass over in this introductory 
notice. Much has still to be done to complete work by 
the 8th of next month ; but from our experience ef previous 
exhibitions, we have every reason to think that the English 
~ sau of the display will by that time be fairly in order, 
oreign countries will, as usual, be sadly behind-hand, 
We ought to state that the Education Section of the 
Exhibition will not be opened until early in June, as 
the building in Exhibition-road will not be completed by 
the earlier date fixed for the opening of the Health Section. 
As soon as the condition of the display warrants a more 
detailed account of the different portions of the Exhibition 
we shall resume our description, which will be as compre- 
hensive and complete as possible, and will, we trust, present 
a oe of the state of sanitary knowledge and intel- 
lect progress as represented by the forthcoming 
Exhibition. 


ON THE APPLICATION OF HYDRAULIC MACHI. 
NERY TO THE LOADING, DISCHARGING, 
STEERING, AND WORKING OF STEAMSHIPS. 

By Mr. A. Bretrs Brown. 
(Concluded from page 299.) 

Hydraulic winch.—The rotary kind of hoist is shown in Figs. 8 
to 12. Two winding barrels A A, with their brakes mounted in the 
frame B B, the outer ends of their shafts having warping ends 
C C keyed on. The winch is driven by the rams of three oscillat- 
ing h ulic cylinders D, which act —= the same crank pin, 
Fig. 3 ; and they receive and exhaust their water through the 
trunnions; by means of ially balanced cylindrical slide valves 
E, shown in section in Figs. 9 to 11, the casing of which remains 
stationary, whilst the cylindrical valve or plug E moves with the 
oscillation of the cylinder. When this hoist is required to dis- 
charge light cargo, such as tea, grain, &c., four ropes can be worked 
out of one hold, the engines constantly running at thirty revolu- 
tions per minute ; and with barrels and warping ends of 2ft. dia- 
meter, a discharging speed of 187ft. per minute is obtained. For 
the purpose of adapting the power of the winch to suit great 
differences of load, an arrangement is made for readily changi 
the throw of the crank whilst at work. The crank pin is fixed in 
two discs F, which are placed excentrically to the axis of the winch; 
and each of these discs revolves within a recessed face plate fixed 
upon the winch shaft, and is connected to it a sliding bolt I, 
Fig. 8. A series of corresponding holes for the bolts are provided 
in these two discs F, for securing them by the bolts in different 
positions ; the two bolts are withdrawn together = lever, and then 
pushed in again by spiral springs. For the lightest load the hy- 
draulic engine is set at 6in. stroke; and when the full 2-ton 
load is to raised the sliding bolts are withdrawn and the 
excentric discs allowed to revolve into the position giving the 

test throw of the crank-pin, and the bolts are then allowed to 

, into the holes. The engine is then at a stroke of 18in., and 
there are three other intermediate positions of 9in. to 12in. and 
15in. stroke for proportionate loads. In this way the quantity of 
water used is made approximate to the work done; and as the 
stroke can be altered whilst the engine is running, no time is lost. 
When raising the heavy loads the engine does not exceed a speed 
of twenty revolutions per minute, which certainly does not involve 
any material wear and tear. Gearing is entirely dispensed with 
in this hydraulic winch in consequence of the pressure of water 
used, which gives a moving force of three tons upon each of the three 
rams acting on acrank of 9in. radius, and this gives sufficient 
driving power when attached directly to the winding barrel. 

the entire absence of the noise and vibration so usual where _ 

ing and quick-running steam — are employed is not the least 

of the advantages in the hydraulic winch. 

Hydraulic steering gear.—The provisions in gear that are most 
essential are as follows:—(1) That the power applied to the steer- 
ing gear should increase in proportion to the angle at which the 
rudder is moved over; (2) that under any excessive strain the 
machirery should give way, allowing the rudder then to fly amid- 
ships, but immediately causing it to return when the strain is 
removed; and (3) that whilst the hydraulic steering rams and 
cylinders are placed aft for direct connection to the rudder, the 
valve for controlling them should be placed on the i “a 
worked there under the eye of the officers of the ship. In . 21 
to 24 is shown such an arrangement of hydraulic igs By 
connected to the rudder post A by the main tiller B, w is 
keyed upon it. The end of the tiller is turned cylindrical to allow 
the sliding block C to slide radially upon it; and this block is con- 
nected by trunnions to the hydraulic rams D D working in the 

linders E E, Fig. 21, from which separate pipes are carried to 
the admission ports of the slide valve F that is placed at the 
bridge. When the main tiller is moved in either direction towards 
its extreme position, the sliding block runs out upon it, and the pro- 
portionate extent of motion or the effective leverage of the rams is 
increased, until the power over the rudder becomes doubled, when 
the rudder is hard over at 45deg. on either side of the midships 
position. This is an exceedingly useful property of the steering 
gear, because in steering with the rudder amidships on as 
voyages the quantity of water used is proportionately reduced. 

wire cord is carried in each direction from the hydraulic rams to a 

quadrant G, so that any motion taking place in the rudder post 

communicates a similar motion to the quadrant. The object of 


— 
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uadrant is to effect an automatic cut-off by the slide valve F, | about 700 lb. per square inch acting on the area of the rams; but 
so to show by means of an indicator on deck the exact posi- the moment any strain on the rudder exceeds this pressure 
an the rudder at all times. ‘The steering valve F is shown in | about 80 lb. per inch, the valves open internally, and allow the 
pore to a larger scale in Fig. 24; it is three-ported, the | water to flow back into the accumulator, driving the accumulator 
ed ports JJ | through the pipes to the hydraulic | piston up against a steam cushion. In this way, through the rams 
eylinders astern, while the centre port is the exhaust; the ' of the steering gear, the rudder is practically held in position at all 
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water from the accumulator enters the valve chest by the tony an elastic pressure of steam. The self-closing action of 
H. Relief valves K K are provided in connection with each | the slide valve is very similar to that in the hydraulic a 
ydraulic steering cylinder, for the purpose of relieving the rudder | gear hereinafter described. The steering tiller L, Fig. 22, is fix 
from oy excessive strain in the event of a heavy sea striking it. | upon the shaft N, which passes down from the bridge to the valve 
These relief valves remain shut so long as the strain on the rudder | F on the main deck, terminating in a crank at the bottom. This 
and the hydraulic rams is less than that due to the pressure of ' crank, by a pin and connecting link, works one end of a “floating” 


lever I, Fig. 22, the other end of which is attached by a similar 


by | connecting link to a crank pin in the quadrant G, and to the middle 


of this lever I is joined the slide valve spindle. If the valve is 
opened by moving the steering tiller L and the lever I, water is at 
once admitted to one of the steering cylinders and exhausted from 
the other, causing the ram to move the rudder. But as the quad- 
rant G receives motion from the rams by the wire cord, and there- 
fore moves through precisely the same angles as the rudder, its 
crank pn is carried in the opposite direction to the crank on the 
shaft N, and the slide valve is by that means shut again; and any 
further movement of the steering tiller L will produce further 
motion in the rams, with a corresponding counteracting motion of 
the quadrant. The slide valve is also opened immediately by the 
qunieens whenever the rudder is driven amidships by the excessive 
strain of a heavy sea, and it thus gives a double relief to the 
water at that moment; but the quadrant closes the valve 
again on the rudder returning to the position from which it 
was disturbed. The shaft N of the steering tiller has a tubular 

g, which is fixed to the quadrant below and is carried 
up to the top of the steering pedestal, and a pointer P is 
keyed upon it, which travels over a graduated arc and indi- 
cates the position of the rudder, as shown in the plan, Fig. 23. 
In this way any angle at which the steering tiller L is placed will 
be followed by a corresponding angular position of the rudder, and 
this is shown at once by the small pointer P. The working of this 
apparatus is perfectly smooth and noiseless. In a larger-sized 
steering gear, such as for ships like the Quetta, large relief valves 
are placed on each cylinder at K K, Fig. 21, with their exit pipes 
crossing over to each other, so that when a sea strikes the rudder 
the water is forced out of that cylinder, acting against it into the 
opposite one. These valves are set to blow off when the rudder is 
subjected to over one-fifth of its breaking strain. 


LETTERS TO THE EDITOR. 


FORCED DRAUGHT STEAM BOILERS, 

S1r,—Though I had no intention of adding a word to my letter 
of last week, it seems necessary after being honoured with so much 
editorial in your last issue in further criticism of my paper, 
that I should make a few more remarks, more especially in view of 
the nature of your criticism. I have, in the first place, to thank 
you for the courtesy of inserting my letter. It would have been 
preferable had there been no occasion for hard expressions in my 
reference to your criticism; but those used in my letter had a 
justification in the unrelieved acrimony of the remarks in your 
journal of 11th inst. It is scarcely in human nature to shoose the 
mildest forms of expression when, after long and patient working 
to obtain well attested facts to build upon, one is told with con- 
temptuous allusions that their statements are not worth attention 
and their conclusions baseless. This last criticism with which I 
am favoured also contains much to provoke a style of reply which 
it will be my endeavour to avoid. 

It is difficult to discover the bearing of the greater part of the 
remarks in your last issue on the principal facts and deductions 
given in my paper. It seems somehow to have been read upside 
down, as it is made to support conclusions which it condemns, and 
meanings are extracted from it the reverse of what it is intended 
to convey, and even plain statements are made to do battle against 
themselves. It would be too heavy a task to go over the whole 
ground, my time will only allow of some condensed references to 
the chief points in your remarks. 

(1) Iam represented as stating that the admission to the furnace 
of twice the theoretical quantity of air required for combustion 
represents a loss of 12} per cent. in fuel. What Ido say is that 
11 tons of superfluous air per ton of coal consumed with the pro- 
ducts of combustion escaping at 600deg. above the enteritig tem- 
perature carries off fully 12} per cent. of the total heat of combus- 
tion of the ton of coal. This represents a very different percentage 
of the utilised effect of the coal. 

(2) I neither state nor imply in my paper that in natural draught 
boilers ‘‘the products of combustion are purposely discharged 
from the flues of a marine boiler at a high temperature in order to 
obtain a good draught.” It is, however, impossible to avoid having 
a high temperature in the chimney in a marine boiler of ordinary 
proportions with a high rate of combustion on the usual large 


grate. 

(3) My paper does not first attribute economy to slow combustion 
and then say “‘ that slow combustion is the thing to be avoided 
when we desire economy.” It states that economy has and can be 
got by slow combustion under certain conditions, these conditions 

ing op 1 to rapid busti 

(4) The statement in your remarks that it is perfectly well 
known that the consumption of 21b. of coal per horse-power per 
hour is rather over than under the average of good steamships is 
correct in the case of well-proportioned marine engines working at 
moderate ratios of power and using good coal, but not in the case 
of those steamers that maintain 17 knots across the Atlantic. It 
is just in cargo boats indicating about 750-H.P. and working at 
75 lb. that one could easily find an economy somewhat under 2 lb. 
per horse-power per hour, and where a horse-power per hour 
can be obtained from an evaporation of 15} lb. of water. There 
is, in fact, considerable misapprehension amongst engineers who 
lack sea experience as to the actual performances of steamships at 
sea when worked at their highest power. Those who have care- 
fully and fairly tested results in such circumstances know I have 
not overstated the consumption in such cases at 2°6lb. A day or 
two spent in the stokehole of an Atlantic racer on her run would 
— a good many illusions regarding economy. Trial trips are of 
little value in this respect. I may refer here to the case of the 
Riachuelo, which you adduce to controvert my figures. Having 
heard the explanations, at the discussion of Mr. Samuda’s paper, 
how the trial was conducted, I have. no hesitation in saying that an 
error of 30 per cent. could easily have been made under the cir- 
cumstances. I do not know what amount of error may have 
occurred, but assuredly, without the slightest reflection on the 
good faith of the shipbuilder and engineer, I believe there is some. 
It is impossible to test consumption on a three hours’ trial, especi- 
ally with engines and boilers of the size. If the weight of coal 
required to cover the fire-grates be compared with the weight burned 
during the trial, it will not be difficult to understand how easily a 
large error may occur. 

(5) As to the weight of coal burnt per square foot of grate per 
hour in an express locomotive, which I am rebuked for stating at 
100 lb., I refer you to the following quotation from ‘‘Colburn on the 
Locomotive,” page 226 :—‘‘ Mr. Clark hasfound that in well-managed 
boilers good coke may be properly consumed at a rate of 100 1b. to 
112 1b. at least per hour per foot of grate, without involving any 
objectionable consequences to the boiler. As a general rule, for 
practice he recommends a consumption of 112 lb. of coke per hour 
per foot of grate to be the maximum at which locomotive boilers 
should be designed to work.” 

(6) I do not speak in favourable terms of the system in which 
the boilers of torpedo boats are worked. On the contrary, I dis- 
tinctly say it is a wasteful system, and injurious to the boilers; but 
pena waste of coal is not a matter of much consequence in a torpedo 


(7) Your remarks as to the admission of air are not applicable to 
the statements in my paper. I have already explained that the 
15Ib. of air per Ib. of coal assumed in one case was merely for the 
ow of comparison, and was put so low to prevent the results 
rom appearing still more against the natural-draught boilers. I 
make no statement in my paper what weight of air per Ib. of coal 
I propose to work on in my system. I state that it is difficult to 
obtain a high rate of combustion with a small admission of air. I 
am, however, encouraged by what I have already attained, and I 
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: ~~ ata good high rate of combustion with an admission of 
. of air. 

(8) You criticise the boiler I am working with, but if you read 
my paper you will find it is not put forward for criticism. It is 
not intended for use on board a ship, nor is it intended for a 
pattern boiler. It is merely a convenient boiler for making com- 
parative trials. If the information can be of any service, I may 
explain it was made to be carried by rail, and as 9ft. is the extreme 
width allowed by the railways, it was made 9ft. in length. As this 
length was rather short to have the bustion chamber inside, it 
was put in a portable form outside. Such were the considerations 
which determined the particular form of the boiler. As to 
evaporation attained in this boiler, I stated at thediscussion of my 
paper that since the paper was written I had risen to an evapora- 
tion of 11°17 lb. of water from 1 1b. of Scotch coal with a combus- 
tion of 27 lb. per hour per square foot of grate. As I have still a 
considerable margin to work upon, I have no doubt of obtaining 
easily 121b. of evaporation with 30 1b. per square foot rate of cbm- 
bustion. This evaporation can be obtained at sea just as easily as 
on land. With mechanical supply of air and an exact knowledge 
of what is going on in regard to air admission as I have in my 
system, any result once obtained can always be exactly repeated. 
It is in this feature that the value of the system largely lies. 

(9) You say I admit the first experimental boiler was a failure. 
I do nothing of the kind. On the contrary, I say “the results— 
of trial—were' satisfactory.” They were, in truth, so satisfactory 
that I immediately set about the construction of the larger boiler, 
the first being too small, and otherwise not suitable for carrying 
out accurate experiments. 

_(10) I have given the matters of water surface, steam space, and 
high furnace temperature very special consideration, and am quite 
ee to give ample guarantees in regard to all these points 

ing satisfactory in actual practice. 

Finally, Iam satisfied to leave the merits or demerits of my 
paper to the judgment of all impartial and intelligent readers, and 
what is of more importance, experts, or anyone sufficiently in- 
terested in this not unimportant subject will shortly have oppor- 
tunities of comparing the statements in my paper with perform- 
ances on a sufficiently large scale at sea. AMES HOWDEN. 

Glasgow, April 22nd. 


THE CREATORS OF THE AGE OF STEEL. 


Srr,—In your impression of the 11th inst., there appears a Jetter 
from Mr. W. T. Jeans, and I trust you will kindly afford space for 
a reply from me in your next week’s number. I will first settle the 
ferro-manganese question. At page 773 of my father’s rs 
“*On Iron and Steel,” is recorded an experiment made by my fat er, 
David Mushet. In this experiment he fused in a clay crucible a 
mixture of powdered iron ore, oxide of manganese, and charcoal. 
The result was a triple metallic compound of iron, carbon, and 
manganese, in which there were 71°6 parts of iron to 28°4 parts of 
metallic manganese. In other words, it was ferro-manganese, 
though that name had not then been invented. This experiment 
and others similar to it were published in the ‘ Philosophical 
oe ” before I was born, and re-published in my father’s book 
in 

It was eminently creditable to Mr. Bessemer—now Sir Henry— 
that he should have succeeded, also in a clay crucible, in producing 
ferro-manganese—see page 60 of Mr. Jeans’ book—but he had 
been anticipated by my father fully forty years, so that the ques- 
tion of priority in producing that substance, ‘ ferro-manganese,” 
otherwise rich spiegel, is finally set at rest. My father also wrote 
—see pages 774-5 of his book—that he was pleased at having dis- 
covered that these rich alloys of manganese and iron were per- 
fectly inert under magnetism; also that they might be prepared in 
a blast furnace on the scale of manufacture, as, indeed, they have 
been for many years past. Mr. Bessemer, says Mr. Jeans, at 
page 60 of his book, suspected that ag; might help him in 

process. This was very natural; but it is very strange that 
nowhere in any of his patents has he claimed, or even made any 
allusion, to the triple compound, which alone has made his process 
a success. My claim of 22nd September, 1856, did not prevent 
him, for his patents are of earlier date. I suppose I must say it 
was “Kismet,” and that I, and not he, was to make the discovery. 

At page 60 of Mr. Jeans’ book, Mr. Jeans has these remarkable 
words :—‘“‘ Seeing that he—Mr. Bessemer—could not introduce 
manganese and carbon separately into his converter, he began some 
experiments on the reduction of ordinary manganese to the 
metallic state.” But see Mr. Bessemer’s patents of 15th March 
and 3lst May, 1856, in which he actually proposes to introduce 
carbon and oxide of manganese separately into his converter. 
Now, if he saw he.could not do this, why propose to doit? With 
the confidence of an expert, Mr. Jeans, in his letter of 7th inst., 
says:—‘‘I don’t think that the deoxidising action of manganese 
[metallic, I presume] is the essential effect of that substance.” No 
one ever said that it was. The essential effect of metallic man- 
ganese upon Bessemer metal is to deprive the latter metal of its 
occluded oxygen, which oxygen was the fatal obstacle to Mr. 
Bessemer’s success. In my process I had no intention of deoxidising 
Bessemer metal; my intention was to deoxygenate it, and I suc- 
ceeded. Mr. Jeans has blundered between deoxidising and deoxy- 
genating, and his respectable authority is demolished thereby. I 
do not know what opinions Mr. Siemens expressed ten years ago, 
but he would scarcely have said that =enaiie manganese will not 
separate oxygen from Bessemer metal. 


Mr. Jeans now passes on to state that a question of reducing the 
oxides in the Bessemer converter has been raised. Possibly it has, 
but certainly not by me. In the acid Bessemer converter there are 
always oxides of iron, and most certainly no one has pro to 
reduce them in a furious oxidising atmosphere. Into the basic 
Bessemer converter large quantities of iron oxides are introduced, 
but are not, as far as I have heard, reduced to metal. 

Mr. Jeans further states that towards the close of the blow Mr. 
Bessemer proposed to put in suitable carbonaceous matters, such 
as carbonate of iron, which is rich in carbon, &c.; and to render 
his fiasco complete, Mr. Jeans next asserts that carbonate of iron 
with manganese are the very substances which Mr. Mushet 
patented as his triple compound. Thus, in the school of Mr. Jeans, 
the carbonates of protoxide of iron and manganese—that is to say, 
carbonic acid, oxide of iron, and oxide of manganese—are a triple 
metallic compound of iron, carbon, and manganese, which triple 
compound I claimed to add to Bessemer metal. 

Surely the force of absurdity can no further go. Why does not 
he get some chemist’s lad to revise his MS. ere it falls into the 
printer’s hands? Mr. Jeans justly remarks that I did not claim 
the method by which my triple compound was to be produced. No, 
I did not. It had been in operation at Siegen for about 200 years. 
Then, as regards rich spiegel, called ferro-manganese, my father 
discovered that substance, and the method of obtaining it, about 
the year 1801. Mr. Bessemer discovered another method of 
obtaining it; I do not exactly know when, as Mr. Jeans is not 
exact about dates. 

Five months before Mr. Mushet ever heard of the Bessemer 
process, Mr. Jeans affirms that Mr. Bessemer knew that it ‘‘ was 

ly by the use of these substances [What substances, Mr. 
eans?] that English iron could be converted into steel in the con- 
verter.” Very likely, but as it happened I knew, and not only 
partly, but wholly, that English hematite pig irons could be con- 
verted into good steel by adding a triple metallic compound of iron, 
carbon and manganese to these irons when blown into the con- 
dition of Bessemer metal in the converter. Mr. Jeans winds u 
with a mysterious allusion to some theory which was ratte ms | 
and which in later years found general acceptance, as one of the 
most important functions performed by those substances. Well, 
in his letter, Mr. Jeans gives the substances as carbonates of iron 
with manganese; but at e 60 of his book the substances are 
small pieces of iron ore, oxide of manganese, and charcoal. Who 


shall decide which were which, or whether the one was the other? 
Perhaps in his new edition the enigma will be solved. 
Cheltenh&m, April 18th. R. F. MusHEt. 


THE EFFICIENCY OF FANS. 

Srr,—Jmprimis, m framing my report, it was not my business 
to compare the merits of different fans; second, it was not my 
business to define the merits of the Capell fan; and, third, it is 
not my business to vindicate the laws of nature; and when Mr. 
Steavenson, as in your last issue, writes with levity of the compen- 
satory action of a fluid travelling in a constricted conduit, he 
reminds me of that other gentleman who — disrespectfully of 
the equator. If he does not understand this “‘ occult influence,” 
as he calls it, he should sit down quietly and dispassionately, and 
study the results of Péclet’s experiments, to which I directed 
attention in my last letter. He is surprised at the liberty I have 
taken with the engine-power in dividing it into two. But I stated 
first the indicator power in its integrity. All this is clear enough. 
He forgets, when “I flewoff at atangent,” that I made the divergence 
for the information of your Bilston correspondent. His assertion, 
in the second paragraph of his letter, that it is utterly impossible 
to measure the velocity of air at 5000ft. per minute, with his other 
assertions, being unsupported by evidence, go for nothing. So I 

on. 

I shall now state what my business was in reporting on the 
Capell fans. The fans were tobe tested on the lines of, and under 
the same conditions as those of, the tests of the 3ft. exhausting fan, 
that were made in November, 1883, certified by the South Stafford- 
shire and East Worcestershire Mining Institute, with a view to the 
verification or the modification of the results of these tests, as the 
case might be. The preparations were made, and I attended and con- 
ducted tests of two exhausting fans, and, in addition, two blast 
fans; the results of which have been duly reported, and have been 
published in your issue of March 28th. The fans were tested in 
open air; under conditions, tly, different from those of a 
fan placed at the mouth of a coal pit; and I decided to base my 
calculations of work and horse-power on the observed velocities of 
the currents and the sectional areas of the thoroughfares—inflow 
for the exhausting fans, and outflow for the blast fans. That the 
inflow and outflow thoroughfares, respectively, should have been 
selected for this purpose, followed naturally from their regular 
form—adjutages, as it were—admitting of precise observations of 
velocity being taken, and precise and direct calculations of quantity 
and horse-power being made. The calculated horse-powers are 

laced on record in column 10 of my Table A. Those for the 
Blast fans show the respective horse-powers finally expended. 
Those for the exhausting fans are good so far as they go. They 
are intermediate values in terms of which engineers may, at their 
leisure, estimate the net horse-power expended. I have already 
indicated in my report what direction such calculations should take. 
‘The net work,” I have said, ‘‘ expended in moving the air through 
it—the exhausting fan—provided by the engine, irrespective of the 
resistances of friction, eddies, and changes of direction, is that 
which is due to the final or departing velocity of the air discharged 
at the periphery.” : 

But Mr. Hearson questions the correctness of the method 
Ihave adopted of ealculating the horse-power expended in the 
blast fans. His argument appears to be directed to the case 
of a fan delivering air into a conduit under pressure. Such was 
not the condition in my observations. The air was discharged 
direct from the delivery orifice of the fan case into the atmosphere, 
and the pressure consequent upon the compression in the fan case 
was expended in expanding the outflowing air, and in accelerating 
the velocity of discharge at the orifice, where the pressure of the 
current was equal to that of the surrounding atmosphere, and 
where the anemometrical observations were taken. And, since 
the inflowing current at the centre of the fan was also under 
atmospheric pressure, the pressures of influx and efflux were 
equal to each other, and in equilibrium; and the employment of 
my formula, H.P. = A. ran was necessary and sufficient.—Q. E. D. 

I made some observations of water gauge pr independently 
of indicator horse-power; but I considered that water gauge obser- 
vations made under the circumstances of the tests, were not, and 
could not be, so trustworthy as direct anemometrical observations; 
and so, without making any use of them, I recorded them in my 
Table A, for behoof of those who might be interested by them. 

The Bilston cor dent compliments me on my ingenuity. I 
beg leave to return the com liment, and to refer him back to my 
last letter in your issue of the 11th inst. When he either accepts 
the first and second pa hs of that letter, or upsets the argu- 
ments therein laid down, I shall give him the explanations he 
seeks in your last issue. But he should not hedge himself behind 
‘his clumsy way of expressing himself,” as in point of fact he has 


one. D. K. Clark. 
8, Buckingham-street, Adelphi, London, April 22nd. 


Srr,—Your correspondent Mr. A. L. Steavenson is entirely 
wrong in saying the little 5ft. portable ventilator tested by Mr. D. 
K. Clark was hastily removed from Homer Hill. It is “‘ there, 
and remains there,” and has been run in several very instructive 
experiments, some of which would have given Mr. Steavenson a 
sleepless night, when he saw the 16ft. Guibal fan on the same fan 
drift taking “50 more water gauge to pass the same volume of air 
as its miniature rival. As he has stated “‘ that a small fan on a 
large drift is a mistake,” and I quite endorse his views, I do not 
wish to pin my reputation as a fan designer, either of open venti- 
lators or close Guibal type of fans, on the performance of a little 
fan which put 44-horse power of energy into 20,000 cubic feet 
of air drawn through its inlets. This applies to “‘R. T. M.’s” 
questions; but I ask, sup; his mine took 3in. water gauge to 
pass 26,000 cubic feet of air? Then the 5ft. ventilator would run 
away from his 20ft. fan at 26°46 revolutions, which would be as 
powerless to get the air through the mine as a } lb. weight to draw 
up 15°6 lb. over a pulley. Each fan must be designed for the work 
it has to do, and to place a fan to draw low water 
gauge air from a pit is much like putting a racehorse to draw a 
loaded wagon. A 20ft. fan of my type will have an 11ft. inlet, 
and at 50 revolutions will pass at low water gauge 150,000 cubic 
feet of air per minute on a mine. 

Mr. A. L. Steavenson has evidently no experience with high- 
speed air. I find the anemometers made by L. Casella, London, 
quite reliable up to 10,000ft. per minute—shielded above 6000ft. 
I have epeuiedie tested them by the wind gauge use of the water 
gauge, and Dr. Hutton’s velocity tables—which may be found in 
** Box’s Treatise on Heat ”—and the anemometer and wind gauge 
agree in a manner which is very singular. 

I may here remark that my stat ts are founded on actual 
experiments; Mr. Steavenson’s on theory, or experiments with old 
type ventilators. To follow up his own simile, this is very much 
like arguing the “‘ impossible” from the standpoint of the old 
64-pounder smooth-bore gun with Messrs. Armstrong or Krupp. I 
think air is the shot with which I load my “‘ gun;” the engine is 
the powder to discharge it. 

I may remind him that the best gun is the one which gets the 
most expansion out of we sage and delivers its shot with the 
highest initial velocity. y should not a like rule apply to the 
air shot from a fan? G. M. CaPELL. 

April 22nd. 


Srr,—I have been waiting in full expectation to see if Mr. D. K. 
Clark intended to explain the inconsistencies in the table which 
appeared in your impression of the 28th March, which was intended 
to represent the superiority of the Capell fan. Your corre- 
spondent, “‘C. T.G.” asked him to do so, and the reply he received 
was a reference to several books and a reference to water, which 
was quite a different thing to the question. He then asks how 
veel he of Bilston like to account for this. Your correspondent, 


T. A, Hearson, also inquired forinformation referring to tests g 
and 10, but he received no satisfactory reply to either test, ] 
understand the table, and as neither of the gentlemen—Mr, D, K, 
Clark or the Rev. G, M, Capell—will give an explanation of it, jn 
justice to the public I will do it forthem. For just asEngland is jn 
the leading van of nations among scientific and mechanical engi- 
neering, so is your journal among scientific literature. Teng of 
thousands may read the letters and not the tables; the same may 
be said in reference to the tables and not the letters. 

Mr. G, M, Capell, in his letter to you of December 3rd, 1893 

uotes Dr. Hutton and Lind’s wind velocity tables. He says that 

they are singularly correct, so he cannot object my quoting the 
same, and which is to be found in T. Box’s “* Treatise on Heat,” 
Test 8, D. K. Clark gives 8in. water gauge; Hutton’s wind velocity 
tables give 3hin. only. In column 8 Mr. Clark gives 100'83ft. per 
second; let him or any of your readers compare it with Hutton’s 
tables, and he will see he has more than doubled it. Test 9 jg 
closed and dumb from the fifth to the eighteenth column, It jg 
not the way to test a fan, either blast or exhaust, to close up either 
suction or discharge. Tests 2, 14, and 15 are tested with q 
restricted volume less than an Sin. round pipe; the water ga 
is carefully given. Some idea may be formed in reference to these 
three tests by referring to a letter from Mr. Steavenson in this 
week’s impression of April 18th; also by my statement as follows; 
—One of my open harvest fans, 18in. diameter, will pass a greater 
pressure and a greater volume of air by hand power than either of 
the three tests named above, and neither of the water gauges com. 
pares with Hutton’s tables. Tests 16, 17, and 18 gives the area of 
suction 5°585; the water gauge is totally obscured. Each test, 
compared with Hutton’s tables, is less than 2in. water gauge, while 
the water gauge to test one, same size area is fin. Some idea ma 
be formed of these four tests when I tell you that my 3ft. fan will 
overreach either of the above tests in the quantity of air delivered 
at the same blade tip 5) x 

I think I have stated quite sufficient to show that no reliance can 
be placed in this table. This clergyman, the Rev. G. M. Capel, 
has endeavoured his best to do me a great injury by referring to 
my new patent mining fan as a veritable pneumatic castle in the 
air. I will now com his Table D for his 3ft. exhaust fan 
with my 3ft. exhaust fan, and may I ask you and your readers to 
pay attention to each table, and judge which of us, the rev. gentle. 
man or myself, can claim the distinguished honour of such a 
mansion in the skies. 

The Capell 8ft. fan 16in. wide. | The Aland sft. fan 12in. wide, 


Revolutions. Cubic ft. of air | Revolutions. Cubic ft. of air 
Nov. lst 601 .. 9772 83,67 


Nov.8rd 699 .. .. 18,377 88,240 
Feb. 6th 611 .. .. 10,380 
83,479 106,118 


It will thus be seen that with my fan one revolution, shown 
above, gives more than the three combined of the Capell fan. The 
reason I get these great results is because I have no restricted 
cylinder in my fan to shut in the suction as in the Capell fan, but 
I open my suction to the diameter, or near the diameter, of the 
revolving disc. If my new fan should prove superior to others, I 
shall not denounce every other fan and their makers, for I consider 
the Guibal fan and many others have great merits and are good 
fans. Since his letter in reference to my fans appeared, his paper 
read at the Society of Mining Engineers at Dudley has fallen into 
my hands, I see in that paper, if he is correct, perpetual motion 
may yet have a chance; but the quick perception of the gentlemen 
who discussed the paper refused to believe that more power could 
be given out of the fan than was putin. At the t International 
Health Exhibition shortly to be opened at Kensington several 
varieties of my—so called by Mr. Capell—castles in the air will be 
exhibited at work. Henry ALAND, 

46, Commercial-road, Lambeth, London, 

April 23rd. 

Srr,—If Mr. Hearson will reflect a little he will see that he is 
using resistance twice over. The work stored in the air, . > & 
the net result of the power expended in overcoming the resistance 
of the air, which resistance is due to its inertia, overcome by the 
fan, and resulting in the v of the above formula. The power 
actually thus expended may be or may not be 11°8-horse power, but 
it cannot be 11°8 and 3°8-horse power, as stated by Mr. Hearson. 
may add that 3°8-horse power seems to be a very poor return to get 
for the expenditure of 11°8-horse power, and I suspect that Mr. 
Hearson’s ieones must be wrong somewhere. Fan. 

Bermondsey, April 23rd. 


THE STABILITY CURVES OF CARGO STEAMERS. 

Srr,—Much importance and much complication has been given 
to the question of the stability of ordinary cargo-carrying steamers, 
and many systems have been explained for calculating the measures 
of stability, but, so far as can be ascertained, no practical result, 
or issue, or suggestion for future guidance has been evolved from 
the long and exhaustive discussions and papers recently read at the 
Institution of Naval Architects on the various methods of calcula- 
tion adopted for ascertaining the measures of vessels’ stability, as 
offering any suggestion to the present problems affecting the loss of 
so many cargo steamers and vessels; and more especially the latter, 
for from the Wreck Register of the Board of Trade it would seem 
that the greater loss is in this class of vessel. 

As pointed out in my letter of the 29th March, on the remarks 
by Admiral Fishbourne in his ‘Stability the Seaman’s Safeguard,” 
wherein he suggests ‘‘ some rule that would be safe and efficient,” 
as affecting the stability of this class of vessel under any condition 
of loading. And it would seem that some such rule for future 
guidance is absolutely required at the present moment, instead of 
sagged and entering into a long and detailed system of induc- 
tion in the construction of stability curves, and so forth, as 
deduced from varying centres of gravity, which stability curves 
can only be obtained under the supposition of the vessel becoming 
inclined to certain angles, or being forced over by any force or 
power acting upon them in still water, and can only be of an 
approximate nature, and not taking into consideration the circum- 
stances of a vessel becoming inclined on a wave face, or rolling in 
a sea-way. 

e metacentre and position of the metacentre relative to the 
other centres entering into a detailed estimate of the ship's 
stability is entirely—by this system—ignored ; but as the metacentre 
is the most important and valuable — to be ascertained as 
affecting the measure of stability, both in the initial state 
and under the condition of a vessel becoming inclined on 
a wave face or rolling in a sea-way; and as a curve _of 
metacentres is not a very difficult thing to’ construct, or involving 
very intricate calculation, or much time or labour, it seems to 

lace itself to some advantage for more important consideration. 
he system is to construct a curve of height of metacentres above 
the centres of buoyancy at the corresponding draught or assumed 
plane of the floatation of the Seen, the height of metacentre 


being obtained by the usual method or formule 2 f°? *7, or in 


a more ready manner by x c, B being the breadth of the vessel 


at the particular draught, d the assumed draught, and ca coefficient 
for value of form. This is all that is required for the actual curve 
of metacentres, as giving a limiting height that the centre of 
gravity may not be carried above without reducing the stability of 
the vessel; and this curve being obtained, it will be possible to 
calculate the potion, or to approximate to the postion, or probable 
centre of holds, or centre of internal capacity for cargo. And by 


placing this point or centre on the diagram, the relative position of 
capacity or lading at any draught of water. pot 

ntre 2 capacity comes below the position or 


centre of lading or internal 
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height of the metacentric line or point at any assumed draught 
of the vessel. if this centre of internal capacity or 
centre of lading be assumed to be the ition or centre of gravity 
of the cargo, there will be a measure of stability in the vessel; but 
if it comes above the metacentre at any ope of water, the 

robability is that the vessel will be unstable and liable to capsize. 
This would seem to be why well decked steamers are in some cases 
more stable than the flush deck steamers, in that the centre of 
lading or centre of internal capacity is below the metacentre, and 
that the centre of gravity of the cargo even when filling the holds 
renders the vessel stiff and stable and free from risk of capsizing ; 
whereas in the flush deck vessel, although having a ter free- 
poard or greater height of side, still by the incre depth the 
centre of lading may be increased in height by a proportionate 
amount so as to bring this centre of lading above, or very near to, 
the metacentre, while when she is loaded with cargo entirely Siting 
the holds the centre of gravity is raised and renders the vesse 
crank and unstable. I think with this kind of metacentric curve, 
and with the centre of internal capacity or volume of holds marked 
on, shipmasters and captains would able to understand at a 
glance the relative merits of their vessel’s stability under different 
conditions of loading and at any variable draught of water. The 
vessel's stability might then be calculated from this same centre of 
lading to any degree or extent of inclination, which might be termed 


in this country is 62 1b. per yard, although the tendency is for 
67 Ib. per yard. The boltless joint-fastener and plate for 62 lb. 
rail weighs about 23 lb., and made from Bessemer steel, and when 
laid is part of the rail. The fish-plate for same rail weighs about 
40 lb., and is made of wrought iron, and designed to support the 
rail. There is a difference of about 15 per cent. in favour of the 
Gabbon joint in first cost, not speaking of the saving of about 
1500 Ib. of steel per mile, which is taken from the head of the rail 
at the mill—which railroad os will not pay for—and put 
into the joint. Neither do we take into consideration the expense 
of drilling the neck for bolts, and punching the flange for spike, 
which is necessary under the fish-plate system. 

To the second question, ‘‘ What advantage has this joint over 
the fish-plate,” &c.? I would state that making a practical and 
simple connection of rails without the assistance of balts is of great 
importance in. preserving the strength of the rail, which is weakened 
= drilling, removing great dangers from the said weakness, and 
also the perpetual expense attending the screwing up and renewal 
of bolts. The unity and bridge-like character of this joint removes 
the dangers of loose bolts and low joints, also spreading and creep- 
ing of track, and materially lessens the risk of broken rails—while 
the leverage given by the fish-plate, the tie acting as the fulcrum, 
invites broken rails at the joint—also the laminations of the ends 
of the rails caused by the weakness of the fish-plate system. To 


the nominal stability, as distinct from the actual stability d 
by the vessel under any alternative or different kind of | cargo or 


loading. J. ANDREWS. 
Charlton, April 21st. 


GERMAN TORPEDO BOATS, 

S1r,—In your valuable paper of February 1st, I find under the 
head of ‘‘ Foreign Notes” an article concerning some torpedo 
boats lately built in Germany, 

As this article evidently has been written by your correspondent 
without exact knowledge of the facts, and contains not only some 

ve errors, but even statements which are exactly contrary to 
truth, I trust your well-known fairness will allow me some words of 


reply. 

mi The six—not eight—torpedo boats which lately have been 
built at Bremen from drawings supplied ‘ the German Admiralty 
have realised a mean speed of 16 to 17 knots per hour. As 
anybody conversant with the matter knows, it is a very different 
thing to go on trial with picked coals, light load line, and well- 
trained stokers, for a few hours on the measured mile, where all 
advantages are taken to insure the utmost speed; or to make trials 
with ordinary coals, stokers taken at random from the ordinary 
military service, and with full armament, torpedo gear, coals, pro- 
visions, and equipment on board. Under these latter conditions 
the trials of the said boats were conducted, and the speed realised 
was idered very satisfactory by the Admiralty, and not quite 
inadequate for vessels of this type, as your correspondent takes 
the liberty to state upon his own responsibility. 

(2) Your correspondent writes that the boats built for Russia 
during 1878 have all been copies of English models. This is true 
only for two boats built at Stettin, where the Russian authorities 
insisted on having copies built from the drawings of a certain 
English firm. The result was a speed of about sixteen knots, and 
had the makers been allowed their own design, a better result 
would no doubt have been reached. The ten other boats built by 
Mr. Schichau, of Elbing, have been constructed according to his 
own design, and the results of the trials have fully borne out the 
superiority of these boats over those supplied by a certain English 
firm. Some of these boats made the voyage from Elbing to St. 
Petersburg, a distance of 700 miles, over sea in bad weather—a 
voyage which at that time had not been before accomplished by 
any small craft of this kind. On arrival at St. Petersburg the 
boats were closed up, and without even the possibility of adjusting 
a bearing or renewing 59 poking, a three hours’ trial had to be run 
the next day. The t was aspeed of 17°5 knots per hour in 
the open bay at Kronstadt. This result and the good sea-going 
qualities were so much valued at the time by the Russian authori- 
ties, that a premium of 20 per cent. above the contract price was 
paid to Mr. Schichau. Your correspondent may, perhaps, be quite 
right, but in a rather different sense, when he calls this result one 
that baffles all description. At the same time, several boats and 
sets of engines and boilers were ordered from a certain English 
firm, and perhaps your correspondent, by hearing some bells ring, 
has confounded these with those supplied from Germany, The 
boats and engines supplied by a certain English firm gave constant 
trouble. Leaking boiler tubes, and breakdown of air pum 
— were quite epidemic; and last, not least, a boiler pall 

Wi he torpedo boa Ge 

vith re to the 0 boats now building in Germany, 
your correspondent states that four boats are ordered in England 
to serve as models. The wonder in this is only that the German 
copies have been ordered earlier, and the would-be models later— 
only a short time y Rg the copies will be ready rather before 
the original. The fact is, that the German Admiralty ordered last 
year six boats of Mr. Schichau, Elbing, six at the Vulcan, Stettin, 
and six at the Weser, Bremen, and left the construction, dimen- 
sions, and all particulars quite to the choice and liberty of the 
builders. Later on in the beginning of this year two similar boats 
were ordered from Mr. J. Thornycroft, London. This was done to 
give the German firms, in whose solidity and ability the Admiralty 
Places full confidence, a good chance to show what they can do, in 
— them into direct competition with each other, and with the 
‘amed inventor of these race boats. This competition will be at 
once interesting and honourable for all concerned. There was, of 
course, no doubt that the order could be placed in England 
with Mr. Thornycroft, as the German Admiralty is fully aware 
that only a firm of high standing can produce a really trust- 
worthy work of this kind, and that some other builders who have 
tried this article turned out work which really sometimes bafiled 
all description. 

(4) With regard to the rae A! the two boats, the writer 
evidently means the two ships Habicht and Moeve, contracted for 
by Mr. Schichau at a time when work was rare in England as well 
asin Germany. Mr. Schichau, who keeps an old staff of workmen 
and does not like to discharge them at a moment’s notice, made a 
sacrifice to his men and took the order almost at self-cost. The 
ships realised a speed of 11} knots, and the engine, 600-horse power 
indicated, by contract, worked up to 900-horse power, and a 
premium for this was accordingly paid by the Admiralty. Since 
then the ships have been almost constantly in commission and have 
given satisfaction, so the words of your correspondent, “‘Of what 
nature work delivered under such circumstances must necessarily 
be is too apparent to need further t,” are nothing more 
than an unfounded insinuation. The fact that these ships were 
taken at so low a price shows only that the German shipbuilders 
have shunned no pains and sacrifice to work through difficulties in 

years, even without much help of the Government, and have 
by stern efforts now reached a position where they may proudly 
stand side by side with the best English manufactures. 

I should not have thought it worth while to respond at all to the 
statements of the anonymous writer, but that I think that many 
of Boy readers, who are not so conversant with these questions, 
could be betrayed by seeing such statements pass nged in 
& paper of so old and high standing as yours. R. ZrEsE. 

St. Petersburg, April 17th. 


GIBBON’S BOLTLESS RAIL JOINT. 


Sir,—In your issue of the 14th ultimo, just received, a corre- 
spondent, referring to the above, asks two pertinent 7 
First, What will it cost? Second, What advan leaving out 
the question of bolts—has it over the ordinary fish-plate, with a 
sleeper under the joint? 
To the first question to. the cost of this-joint is governed 
by the weight of rails ; but that he can form some idea of 
eompatative price, I will state the weight of rail principally used 


corroborate the above I would respectfully ask ‘‘ M.” to again look 
at the cut in your issue of the 7th ultimo. He will see that the 
flange of our rail, or the bottom head of the bull-headed rail, rests 
— the plate or bridge which, when spiked to the sleeper, locks 

e rails, joint fastener, and sleeper together, and thus prevents 
creeping of track, which the fish-plate does not do. The rails, 
when connected with the Gibbon joint, are stronger than the solid 
rail—see test sheet—and yet keep the wave of elasticity and prevent 
low joints; and the prevention of low joints means prolongation of 
life to the rail. The fish-plate joint, being weaker than the rail, 
invites low joints, and they usually respond. Again, the downward 
flange of the Gibbon joint, being boxed into the sleeper, acts as a 
brace, and prevents spreading of track. The fish-plate does not 
do this. And again, the head of this joint being only 4in. long, 
and the plate being 8in. square, reaches 4in. back under the rail 
each way, thus forming a bridge, and taking and transmitting the 
load over the concealed joint. In other words, the rail ends being 
covered on the top, bottom, and sides, compound the rails, making 
them continuous. And although locked together, they are inde- 
pendent of each other—an important feature for the prevention of 

roken rails—and will move in the space allowed for expansion 
and contraction. The fish-plate cannot provide for this. If 
screwed up tight, expansion is prevented; if left loose, full support 
to rail is lost. 

These are only some of the advantages of the Gibbon joint over 
the fish-plate, which means reduction in original cost in track 
fixtures and track laying, prolongation of life to rail and rolling 
stock, a smooth and continuous track, additional safety of travel, 
and a very great reduction in track and rolling stock repairs. 

We purpose visiting England in June next, and should esteem 
it a favour if your correspondent will privilege us to place in main 
track one or one thousand of these joints, to demonstrate the above 
written facts. Tuomas H. C.E. 

‘The Gibbon’s Boltless Rail Joint Company, 

45, Maiden-lane, Albany, N.Y., 
April 2nd. 


RAILWAY SIGNALLING. 

Srr,—Attention has recently been again directed to the very 
important subject of defective signalling on railways. Engine- 
drivers constantly complain, and with very good reason, of the way 
in which signals are frequently ee ; but it is only in rare cases, 
or after an accident has actually occurred, that their complaints 
receive attention and then improvements are introduced. Un- 
fortunately the selection of position and the erection of signals 
are coals placed in the hands of a separate department; on 
many railways the engine-drivers’ and locomotive departments 
have little or no control over the signal arrangements, and on many 
occasions, when drivers have pointed out faults, they have been 
informed that ‘‘ their duty is simply to obey signals.” Instead of 
a good standard system being adopted and strictly carried out, the 
drivers on many lines state that ‘‘ the signals are placed anyhow, 
here, there, and everywhere ; and that, instead of improvements 
being made in this respect, some of the very latest signals erected 
are placed in the worst — for being seen, and on the wrong side 
of the line.” On several occasions the writer has examined signals 
at stations and junctions where drivers have made mistakes, and 
in every case has found that the true cause was the defective state 
or situation of the signal. 

One of the first and most important requirements for efficient 
signalling is that all signals should be placed upon the left-hand 
side of the line to which they refer. If from any cause it is abso- 
lutely impossible to erect a signal on its proper side, the special 
attention of engine-drivers should be directed to the fact by a 
special printed notice. 

Home signals ought in every case to be placed so as to com- 
pletely protect any train which may be crossing from one line to 
another ; it is now frequently the case that a train may stand foul 
of crossings, yet within the home signal. ; 

tarting signals ought to be placed at least the length of the 
longest train beyond the home signal or siding points, so that all 
shunting can be performed without the engine having to pass the 
starting signal even a few yards; in too many cases we see the 
starting, or advanced starting, signals placed at too short a distance, 
and then drivers are obliged and required to them in order to 
draw the tail of the train over the points. The practice of calling 
a driver past a danger signal by hand signal or flag should be 
at once discontinued, it has caused very many accidents ; indeed, 
hand signalling is at the best of times a dangerous practice 
altogether, and ought as far as possible to be avoided. 

In conclusion, I will once more direct attention to a very danger- 
ous system to be found employed upon the Midland and some other 
lines, of having distant signals, which are never taken off; 
there are several such signals, even in this district, which have no 
wires or other means of taking them off. The result is, that 
drivers must always pass them at danger; the signals become use- 
less, and then, perhaps, some unfortunate day a collision occurs. 
The company then places all the blame upon the driver, he is dis- 
charged or fined for *‘ disregarding a distant signal at danger,” 
when the fact is he has been taught and induced to do so by the 
company’s signal. The only practical result of signals which are 
never taken off is to clear the company, and place all the blame on 
the servants in case of accident. I have on many occasions and 
for several years directed the attention of companies and officials 
to the danger of permanent fixed signals, but at present the 
system is continued and even extended, co: ently engine- 
drivers complain very much. CLEMENT E. STRETTON. 

40, Saxe-Coburg-street, Leicester, 

April 19th, 


THE COST OF TRANSPORT ON UNITED STATES RAILWAYS, 

Srr,—Your interesting paper on ‘‘English and American 
Freight Cars” attracted my attention, more particularly this 
clause—‘‘ The small and decreasing cost of transport by freight 
train in America has lately excited much interest and emulation in 
this country.” I have no means of ascertaining to what this clause 
particularly refers. What is cheap transportation? I have before 
me two or three roads in which it is brought down to a minimum; 
these roads are of a peculiar character, notably for coal transporta- 
tion, with falling gradients in favour of the trade, and yet of so 
light a character that, whilst an ordinary 18in. by 22in. cylinder 
engine has for her load from 750 to 850 tons of coal, she is able to 
return the cars which contained this coal without the use of 
auxiliary power to the mines. We may here see that the asser 
tion that the cost of transportation may be reduced to, say, from 
one-third of one cent to one-half cent per ton per mile, is possible; 


but, as I have stated, these roads are exceptional, and have, I pre- 
sume, no reference to what you allude to in the paragraph I have 
quoted from your article. 1t has been asserted in an annual state- 
ment, particularly by one of our Trunk lines, that the cost of 
transportation is less than one-half cent per ton per mile. That is 
intended to convey the impression that the ordinary freight engine 
running between Chicago and New York—the distance being 850 to 
900 miles—over undulating grades from i0ft. to 95ft. per mile, 
including the hauling back of the empty cars, does her work at less 
than half a cent per ton per mile ; for it must be understood that 
the freight eastward is very much in excess of that westward, and 
that, too, irrespective of the stock cars which invariably go west 
empty. Now, does any one who has any knowledge of railway 
transportation believe this statement? I say nothing here of the 
fact that the curvature on these lines is > ows i.€., beyond any- 
thing you use in England, curves in some cases having as little as 
400ft. radius, the average, perhaps, being not more than 700 or 
800—this, however, issurmise. Again, it must be remembered that 
two of these icular Trunk lines are enabled to carry on the, 
business of their roads by excessive charges on local business— 
excessive, at all events, compared with what one of them at least 
professes to make a profit on. I may here add explanatory that 
these charges vary from one cent per ton per mile to nine cents per 
ton per mile, in each case the parties loading and unloading the 
cars themselves, the distance being 30 miles. 

The tariff for local rates on the Baltimore and Ohio, the Pennsyl- 
vania Railroad, and the New York Central will illustrate what I 
mean. The two first have no competition in their local business— 
that is, on their main lines proper. The last-named has to some 
extent the New York and Erie Canal as a competitor for six months 
in the year. 

It is difficult to write on this subject briefly ; there are so many 
things that enter into the question. I have already written more 
than I intended, my object being to correct what I conceive to be a 
wrong impression, and supply you with data that will enable you 
to form a more correct estimate of the cost of transportation than 

ou can obtain from the published reports of any Trunk line. 
Railroad statistics in this country are not of much value. The 
only ones having any pretension to reliability are the reports of the 
various railroads in husetts official State papers. 
An OLp Civil, ENGINEER AND RAILROAD 
SUPERINTENDENT. 
Morrisville, Pennsylvania, U.S.A., April 10th. 


STEAM HAMMERS. 

Sir,—We have read with interest a description of a 10-ton steam 
hammer lately erected by Messrs. B. and S. Massey, and fully 
deséribed in yours of th« 8th February, as also the correspondence 
following under the heading of ‘‘ Steam Hammers.” We expected 
there would be no lack of correspondence from those who have 
really tested the capabilities of hammers, “‘ usually constructed of 
this form,” so many of them being now in use, and therefore have 
stood aside expectantly waiting on; but as no one has given a 
response, we, with your kind permission, will say a few words. 
We can quite understand why it is that Messrs. Glen and Ross, of 
Glasgow, have corresponded on the subject, notwithstanding the 
assertion of Messrs. B. and 8. Massey that ‘‘ the information upon 
which your paragraph was based was not intended to have any 

rsonal reference.” As stated by Messrs. Glen and Ross, the out- 

ine and details of the hammer seem to us also to be almost, if not 
practically wholly, identical with that known as the “ Rigby 
patent,” and naturally they infer from the ambiguous statement 
in your description of Messrs. Massey’s hammer, “‘ that the hammer 
presents some important improvements, as compared with those 
usually constructed of this form,” that reference is made to those 
of their construction. If there be any difference in their construc- 
tion, we think it can only be found in that the packing glands of 
Messrs. Glen and Ross’s hammers are left jin. clear of the side of 
the stuffing-box, whereas in Messrs. Massey’s hammers they are 
fitted exactly into the stuffing-box. The former principle we con- 
sider the better, as they are left to suit the purpose for which they 
are intended, while in the latter we think they will be very liable 
to fixture and fracture. As users of Messrs. Glen and Ross's 
hammers for some considerable time, and having seven of them in 
use of various sizes up to five tons, we unhesitatingly say that your 
description of the rough-and-ready way in which hammers of this 
form are constructed, as compared with Messrs. Massey’s, cannot 
apply to those of Messrs. Glen and Ross. We have always found 
them very accurately fitted, and so far as a guide for the piston is 
concerned, the centre piece of the bridge through which the piston 
— is carefully machined out of the solid metal both at top and 
ttom side to fit the section of the piston-rod, thus acting in all 
respects as the best possible guide, and very much in the same way, 
as we think, any candid observer will notice is now done in Messrs. 
Massey’s hammer, and which is claimed to be the principal im- 
provement over those of other makers. Having used Messrs. Glen 
and Ross’s hammers for over twenty years, we cannot see any 
practical difference in Messrs. Massey’s new hammer as described 
in your issue of 8th February from those made by Messrs. Glen 

and Ross, and which are as described in issue of 29th February. 

 MatrHEw AND Co. 
Kilmarnock Forge, Kilmarnock, April 18th. 


THE PURIFICATION OF WATER. 

Sir,—Referring to the article in your last issue on “‘ The London 
Water Supply,” I think the gist of it may be stated as follows, viz.: 
That the contamination of river water increases annually, and that 
chemistry has hitherto failed to discover any mode by which 
organic matter can be removed before the water is wanted for 
consumption. The words are, ‘‘ No process to which water is 
subjected can remove these germs”—zymotic disease—‘‘ should 
they be present.” It is fair to assume that any such process is 
unknown, therefore fresh sources of supply are recommended. 
That the quality of river water becomes more inferior every year is 
true, and must continue to be so with the increase of population 
and the progress of agriculture; but that chemustry has failed to 
discover a mode for its complete purification I deny. Either 
blindness or ignorance must cause such emphatic assertions. For 
at least twenty years the town of Wakefield, Yorkshire, has been 
supplied with water pumped from the river Calder after it has 
received the sewage of 250,000 persons. The filter beds through 
which this foul water is passed were designed by Mr. Spencer, and 
are based on the natural laws of the removal of suspended matter 
and the entire destruction of all organic matter. The water 
supplied to the inhabitants is perfectly pure. The cost is, generally 
speaking, about one-half of the present ‘‘rough-and-tumble ” 
system of filtration. Imitations of his process have been attempted 
by the use of what is called ‘‘ spongy iron,” but I have yet to learn 
of the thorough success of any of these attempts. Calcutta also 
has said something about one portion of this discovery. 

The process will be seen at the Health Exhibition and also at the 
Crystal Palace Exhibition. I commend it to the attention of all 
persons interested in the question. I have no pecuniary interest 
init; but save me from chemists and engineers who have already 
spoken about it. Cuas. FRANCIS. 

April 22nd. 

Mr. Francis will confer a favour on the scientific world if he 

ill state how he knows that the process to which he refers frees 
the water from disease germs. This isnot a question of belief but 
of actual knowledge.—Ep. E.] 


ELEVATED STREET FOOTWAYS, 

Srr,—In your journal of 28th March a correspondent recom- 
mends an above-ground railway; but I think the business men of 
London require wider footpaths, and better means of crossing 
crowded thoroughfares, especially at the Mansion House. This 
could be done by having light, elevated footpaths above the road- 
ways, sufficiently high to clear all ordinary vehicles, ke. They could 
start from Broad-street Station, and continue along Threadneedle- 
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street and Cheapside, branching off along King William-street, 
bee Victoria-street, Prince’s-street, &c., flights of steps being 
at suitable distances for people to ascend or descend. This 
would a some of the accidents, and, above all, a very great 
deal of inconvenience in crossing the crowded thoroughfares. It 
would certainly not be so dear as widening the present cramped 
streets. Access could also be had from the elevated footpaths to 
the business premises along the route. C.J. L. 
London, April 14th. 
ENGINEERS FOR AFRICA, 
S1r,—I have been advised to appeal to you to lay before the 
ser the need felt by our mission—the Universities Mission to 
tral Africa—of a practical engineer. Our object is to bring 
Christianity in contact with the vast population of Central Africa, 
and to use the seaboard of Lake Nyassa, the southernmost 
and the nearest East coast of the great African lakes, for this 
jes we Our system is not to give salaries, but to share with one 
another such board and lodging as the country affords: Twenty 
| peer @ year is allowed to such as require it for clothes, &c. 
ymen have joined our mission in various capacities on these 
conditions, The one pe oe el exception may suggest a noble way 
for men of various professions to answer our appeal. A society of 
doctors sends us a medical man and pays his salary, so a society of 
engineers — send us an engineer, e now first need an engi- 
neer who could take charge of the oS ae and repair them in case 
of accident, &c., in a steamer that Messrs. Yarrow, Isle of Dogs, 
have now in hand for our work. I believe I may say that the 
yen of such an engineer would be paid out, and home again if 
1 stopped three years, We make this appeal in the belief that devo- 
ps to such work as ours is not confined to any one calling. For 


her particulars apply to the Secre of the Central African 
Mission, “Tite Rev, W. PENNEY, 


TAGE, MADISON 
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THEATRICAL MACHINERY. 


In our impression for February 29th we gave particulars and il- 
lustrations of someremarkable and ingenious theatrical machinery 
in the Paris Opera House. We now give an engraving of the 
movable stage in the Madison-square Theatre, New York. Our 
illustration affords a view of two theatrical stages, one above 
another, to be moved up and down as an elevator car is operated 
in a high building, and so that either one of them can easily and 
quickly at any time be brought to the proper level for acting 
thereon in front of the auditorium. The shaft through which 
this huge elevator moves up and down measures 114ft. from the 
roof to the bottom of the cellar below, and the stages so moved 
are built up into a compact, two-floored structure of timber, 
strapped with iron, knitted together by truss beams above and 
below, and substantially bound by tie and tension rods. The 
whole makes a structure 55ft. high, 22ft. wide, and 31ft. deep, 
weighing, as stated by the management, forty-eight tons, and 
having a vertical movement of 25ft. 2in. at each change. This 
immense contrivance is suspended at each corner by two steel 
cables, each of which would be capable of sustaining far more 
than the whole load, and these cables pass upward over sheaves 
or pulleys set at different angles, thence downward to a saddle, 
to which all are connected. Connected to this saddle is a hoist- 
ing cable, attached to a hoisting drum, by the rotation of which 
the stages are raised and lowered. Practically, only forty 
seconds are required to raise or lower a stage into position, and 
four men at the winch are as many as are ever required. The 
movement is thus easily effected, without sound, jar, or vibra- 
tion, from the nice balancing of the stage and its weight with 


counterpoises, which are suspended from the saddle to which 


SQUARE THEATRE, 
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the cables supporting the weight of the stages are attached. 

In combination with each of these movable stages are borders, 
and border lights arranged to throw light down upon the stage, 
and so connected with flexible gas tubes as to be readily turned 
on and off; each stage has its trap floor, with traps and guides 
and windlasses for raising the traps—the space for this, and for 
operating the windlasses under the top stage, being about 6ft. 
Our illustration shows that while the play is proceeding before 
the audience, another scene is being by the assistants 
on the upper stage, to be followed, when this is lowered, by 
similar preparations for the succeeding scene, should this be 
necessary, on the stage that will then be 25ft. below. Thus it 
will be understood that of the two stages, one is always above 
or below, the other open for the time to the audience, and no 
time in setting scenery is lost, the setting proceeding on the 
hidden stage while the other is being acted upon. : 

Not a little fun, says the Scientific American, from which our 
engraving is copied, was made of Mr. Steele Mackaye in 1879, 
when he obtained his patent for and proposed to build the 
first movable stage, as here represented. The details of Mr. 
Mackaye’s patent were not as completely worked out, although 
the idea. was there, as they subsequently were by Mr. Nelson 
Waidron, the stage machinist, who elaborated the system and 
obtained a subsequent patent therefor, under which these 
movable stages have since been so successfully and satisfactorily 
operated at the Madison-square Theatre. 


Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—“ Francis Ford, chief engineer. 
to the Indus, additional, for the Racer; Robert Macarthy, chief 
engineer, to the Indus, additional, 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 
On the 16th inst. the Tranévaal delegates concluded at Amster-| THz Guion mail steamer Oregon, which left Queenstown on the | Ir is said that a rich gold mine has been discovered n the 
dam a loan of 15,000,000 fl. for the construction of railways. 13th inst., arrived at New York at five p.m. on Monday all well, | Canadian Rocky Mountains. 


TxE Government is satisfied, upon the assurance of Sir J, Hawk- 
shaw, that no difficulty will be experienced in ventilating the 
Parks’ Railway without intermediate shafts. 

TuE Northern of France Railway has just increased its express 
communication between Paris and Brussels to eight express trains 
daily, carrying first and second-class passengers—that is to say, 
four each way. 


Tue Grand Trunk Railway authorities have given the Dominion 
Government a pledge that they will expend a sum of £1,000,000, 
at an early date, for the purpose of doubling their line between 
Montreal and Toronto. 

THE South Staffordshire Railway Freighters’ Association is 
steadily continuing its efforts to obtain, if possible, some substan- 
tial reduction in the excessive railway rates from the carrying com- 
panies. The Association, our Birmingham correspondent under- 
stands, is determined to do its very best to get by pacific means 
the relief which the industries require, and failing the carriers 
agreeing to vi peaceful concession, the Railway Commisioner, 
or the House of Commons, will be called upon to interfere. 

Tr is a well-known fact that in the United States eet pensanane 
trains are provided with the Westinghouse automatic 2. e 
long-continued efficiency of its working, as given during the past 
ten years, has now led many companies to equip their freight trains 
with the same invaluable safety appliance. During the last three 


months of the previous year orders for about 1700 freight car brakes | 9 


were given, and in the first three months of the present year the 
Westinghouse Company received orders for more than 10,000 of 
these sets of fittings, whilst other important contracts for similar 
apparatus are being made. 

SPEAKING of the cost of transport, our Birmingham corre- 
spondent writes:—‘‘ With respect to some heavy hardware 
manufacturers in this district who are removing their works to 
more convenient sites, so as to get the railway and the canal close 
up to their gates, I am told that the economy which the change 
will effect will be 1s. 6d. upon every ton of iron entering the works, 
and 1s. 6d upon every ton of iron which leaves the works. That 
this economy in times of severe competition like the pent is of 
@ not inconsiderable value may be inferred from the fact that the 
saving in the case of one firm is estimated at £3000 a year.” 


SPEAKING of locomotive building in Russia, the American 
Machinist says :—‘‘ A report has been passing around our technical 
journals that an American locomotive building establishment had 
received a large order to build locomotives for Russia, We con- 
tradicted this report two months ago, but it still continues to go 
round. So far from requiring to purchase locomotives from other 
countries, Russia is now in a position to sell engines made in its 
own factories. Twenty years ago Russia had not the means of 
Yuilding any locomotives; to-day the supply is in excess of the 
sountry’s ni This notable change illustrates what protection 
and encouragement of native industries can do in a few years. In 
1868 the Russian Government decided that all locomotives needed 
for the railroads for the country should be made at home, and it 
arranged to pay a bonus to native makers for each engine turned 
out. This stimulated the progress of native mechanical industry 
so much that several factories are able to build locomotives for 
private buyers. The type of locomotive used in Russia has a close 
resemblance to the American engine, which was the favourite there 
before the native builders began to supply the demand.” 


PREPARATIONS are being made on a large scale for the active 
prosecution of the work of construction on those portions of the 
Canadian Pacific Railway still incomplete. The Colonies and India 
says one of these portions is 300 miles from the summit of the 
Kicking Horse Pass in the Rocky Mountains westward to Kam- 
loops, in British Columbia, to connect with the 200 miles now 
being built by the Canadian Government, from Port Moody, on the 
Pacific Ocean inland. The other incomplete section is about 400 
miles along the north shore of Lake Superior, Work has been 
continued in this district throughout the whole winter, and as 
much as 40 per cent. of a section of 95 miles, which is more diffi- 
cult and more costly than any other part of the line, has been com- 
age There are now some 7000 men employed in this part. 

the Rocky Mountains work is to be commenced almost 
immediately, and there will, it is re » be fifty contractors 
engaged in the control of some 10, men. Everything now 
points to the fulfilment of the prediction that this through all- 
rail connection between the Atlantic and Pacific shores of the 
Dominion will be open for traffic by the summer of 1886. 


THERE were ten accidents—one of them the most serious of the 
month—resulting from broken rails in America during last Febru- 
ary. To illustrate the effect of the weather, the Railroad Gazette 
compares the number of accidents resulting from broken rails in 
the three winter months—December, January, and February— 
with those in the three summer months—June, July, and August 
—for four years past :— 

1883-4. 1882-3. 1881-2. 1880-1. 
Winter months .. .. 35 59 14 62 
Summermonths .. .. 3 6 ple 8 5 


The difference ia sufficiently marked, even in the mild and open 
winter of 1881-82, In the four years the winter months thus show 
a total of 170 accidents resulting from broken rails, against 22 in 
the summer months, or over 74 times the number. And it may be 
added that a comparison of the different winters will show a close 
correspondence between the severity of the season and the number 
of broken rails. In the winter just closed, for instance, the decrease 
as compared with the previous year was chiefly in December, and 
December was not a severe month, the winter storms and extreme 
cold not coming until late. 


A TRAMWAY is being laid by the London Southern Tramways 
Company from Herne-hill to Norwood Cemetery. The residents 
along the side of the Norwood-road opposite Brockwell Hall Park 
have petitioned the company to pave this part of the road with 
wood instead of granite, so that the noise might be as little as 
possible. This, however, the company is not doing. Quietness is 
not good for the suburban residents. They want waking up. If 
the company has made up its mind to spend its money on granite, 
granite it will, and the residents must, have. By no possibility 
can the company’s officers arrange with the contractor fora difference 
in the concrete surface and the sets of wood blocks. The residents 
not being tramway owners, cannot know what isbest forthem. They 
must be taught. They must be taught other things too. For 
instance, they have to learn that if a tramway company wants to 
get from a station to a cemetery, it must do so at the greatest 
possible inconvenience to those who dwell along its route. The 
road must be so cut up and stopped, that there is for weeks at a 
time only just room for one carriage, and residents must acquire 
patience and resignation to enable them to sit still at one end of 
this single way, while vehicles entering from the other end 
cover the distance. If they want to catch a train half-an-hour 
must be allowed for this stoppage, and thankfully must they put 
up with this and other inconveniences for the boon or ban of a 
tramway which they do not want. They must be content to see the 
side walk broken up by the pressure of heavy granite-laden carts press- 

along under one curb, and they must wait for subsequent repairs 
and look pleasant. They must it that good comes through evil 
when they see the heaps of + setts thrown upon and destroy- 


ing the undergrowth which prettily filled up gaps between t 
. Tramways are proposed as extensions round 


of London, but the residents along roads where 
has been experienced will be 


tramway so favourable to 


new lines that they will advise everyone to hail suburban lines 


making the extraordinary passage of six days nine hours twenty- 
two minutes, or twelve hours less than the fastest passage s 
record, which was made by her sister vessel the Alaska. ; 

Tue following is given as an accurate analysis of the substances 
contained in a wine Lem of the Tunbridge Wells chalybeate waters: 
—Nitrogen, 0°59 cubic inch; carbonic acid, 1 cubic inch, oxygen, 
trace; carbonate of lime, 0°03 grain; sulphate of lime, 0°17 grain; 
chloride of sodium, 0°30 grain; hydroch orate of magnesia, 0 
grain; hydrochlorate of lime, 0°05; protoxide of iron 0°28, grain. 

Ir is stated that Messrs. Dankwerth and Sanders, of St. Peters- 
burg, have made a composition which is tough, flexible, imper- 
meal ee 4 liquids, and as good an insulator as india-rubber, and 
which will form a substitute for this natural product in all its 

plications. In this, it may be remarked, it is like a great many 
of the artificial materials which have been put forward for the 

urpose. It is said to be a mixture of wane le and mineral tar, 
Boned oil, ozokerit, spermaceti, and sulphur. These are mixed, 
and submitted to the prolonged action of superheated steam. 

In a review recently i blished by the International Bureau of 
Weights and Measures, M. Marek gives the particulars of experiments 
made by him in redetermining the density of mercury of the kind 
actually used in barometer tubes, taking the mean density of 
mercury as being comprised between that of perfectly dry mercury 
and of mercury exposed to moist air. The density of four samples 
of mercury ABCD, as determined by weighing in water, was 
found after many experiments to be as follows :—A = 13°595631 + 

5633 + 0°000024; O = 13°595458 + 0°000056 ; 
D = 13595930 + 0°000055. 

For the week ending March 22nd, 1884, in 31 cities of the United 
States having an aggregate population of 7,283,500, there died 
2962 , Which is equivalent to an annual death-rate of 21°1 

000 against 21°8 for the preceding week. For the North 
Atlantic cities the rate was 19°2; for the Eastern cities, 22°9; for 
the Lake cities, 16°6; for the River cities, 18°9; and in the Southern 
cities, for the whites, 20°7, and for the coloured 366 per 1000. Of 
all the deaths 37°3 per cent. were under five years of age, the 
proportion of this class in the Lake cities being 41°0 per cent., and 
rising to 53°1 per cent., in Milwaukee. Consumption caused 15°7, 
while it caused 18°2 per cent. of all the deaths among the Southern 
coloured, and 16°6 per cent in the Eastern cities. It is observable 
that while the deaths from consumption in the United States 
average about 16 per cent of all the deaths, at the same period in 
England it was about 11 per cent., which is lower than usual; in 
Scotland it was 12 per cent.; in Dublin and Belfast 14 per cent.; in 
Rheims 9 per cent.; Havre 19 to 20 per cent.; and Brussels 23. 

AT a recent meeting of the Chemical Society a paper was read 
on *‘ The Synthesis of Galena by means of Thiocarbamide,” by Mr. 
J. Emerson Reynolds. Some time since the author noticed that 
when sulphur urea was heated with an alkaline solution of lead 
hydrate the lead sulphide was thrown down in a specular layer. 
In the present paper he gives the test method of obtaining 
specular coating on glass, brass, &c. Two solutions are used ; one 
contains 90 grms. of sodium hydrate and 75 grms. of lead tartrate 
in a litre of water, the other contains 17 grms. of sulphur urea in 
a litre; equal volumes of the two solutions are mixed and heated 
in a clear beaker at about 50deg., a specular layer forms on the 
vessel which is at first silvery and translucent, it thickens as the 
temperature rises and becomes opaque, resembling a brilliant face 
of a crystal of native galena. The excess of the sulphide separates 
out after boiling a short time as a very dense easily-washed pre- 
cipitate having the appearance of very finely-powdered galena. 
The author hopes to be able to utilise this separation for analytical 
ng The coating adheres with considerable tenacity to glass, 

rass, &c., and when the patent rights which control the produc- 
tion of ammonium sulphocyanide lapse, this galena plating may be 
advantageeusly applied to many useful purposes. Two glass vases, 
one coated externally the other internally, and a piece of brass 
tube plated with galena were exhibited. 

Herr S. voN WROBLEWSKI and K. Olszewski say, the result 
which M.M, Cailletet and Raoul Pictet obtained in the liquefacti 
of the gases, lead to the hope that the time is not far distant 
when it will be possible to examine liquid oxygen in a glass tube as 
easily as it is at present to look at a tube filled with carbonic acid 
in the liquid state. The one condition which must of necessity be 
arrived at is a sufficiently low temperature. In a paper published 
by Cailletet, he directs attention to fluid ethylene as a means 
of reaching an exceedingly low temperature. This gas, ina fluid 
state, boils under the atmospheric pressure at —103 degrees, as 
measured by a thermometer of carbon disulphide. 8. von 
Wroblewski has constructed an apparatus for higher pressures, in 
which considerably large quantities of gas can be subjected to a 
pressure of 200 atmospheres, and with this apparatus it is proposed 
te study the temperatures at the moment of expansion. The 
experiments soon led them to the discovery of a temperature at 
which carbon disulphide and alcohol became solid, and oxygen 
was rendered tely liquid with the greatest ease. This 
temperature is reached by letting liquid ethylene boil in a vacuum. 
The critical temperature of oxygen is lower than that at which the 
liquefied ethylene boils under the pressure of one atmosphere. 
From a number of determinations it was found that with a 
temperature of —131°6 deg. oxygen begins to liquefy at a pressure of 
26‘5atmospheres; at —133°4deg. it began to liquefy at a pressure 
of 24°8 atmospheres; and at —135°8 deg. it began to liquefy at 22°5 
atmospheres, Liquid oxygen is colourless and as transparent 
as fiuid carbonic acid; it is very mobile and exhibits a very 
beautiful meniscus. Carbon disulphide freezes at about—116 deg., 
and again becomes liquid at about —110deg. Absolute alcohol at 
about—129 deg. is thick and viscous like oil, and at about —130°5 deg. 
solifidies to a firm mass. 


BrrorE the Chemical Society on the 17th April, Dr. P. F. 
Frankland read a paper on the influence of incombustible diluents 
on the illuminating power of ethylene. The present communica- 
tion forms a sequel to a paper read by the author on the illuminat- 
ing power of ethylene when burnt with bustible non-lumi 
diluents (Chem. Soc. Jour., Jan., 1884). In all cases the gases 
were consumed from a Referee’s burner. Great care was taken to 
ensure the purity of the ethylene and the diluents—carbonic 
anhydride, nitrogen, oxygen, and atmospheric air—employed. The 
author records his observations in a series of tables and curves. 
He sums up the principal results as follows :—Mixtures of ethylene 
with the incombustible diluents carbonic anhydride, nitrogen, 
aqueous vapour, and atmospheric air, possess a lower illuminating 
power than ire ethylene. In all mixtures of ethylene with either 
carbonic a rye nitrogen, or aqueous vapour, the intrinsic 
luminosity of the ethylene is reduced. In mixtures of ethylene 
with atmospheric air, the intrinsic luminosity of ethylene remains 
unimpaired until the air forms about 50 per cent. of the mixture. 
Mixtures of ethyline with oxygen in insufficient quantity to form 
an explosive mixture possess a greater illuminating power than 
pure ethylene, the intrinsic luminosity of the ethylene being greatly 
nitrogen and water vapour are due partly ilution and partly to 
refrigeration, i.¢., the cooling occasioned by the introduction of 
inert gas into the flame; this ay spas is proportioned to the 
apecific heats of the gases, but in the case of carbonic anhydride 
and aqueous vapour it is augmented by the absorption of heat 
which takes place in the dissociation of the aqueous va and in 


the reduction of the carbonic anhydride to ic oxide. Of the 
four diluents carbonic anhydride, nitrogen, aqueous vapour, and 
last is the least 


—_ air, the first is the most and 
prejudicial to the nitrogen and atmospheric 
air, however me more eq! 


of the 


THERE is a very fine set of bells in the Clock Tower of the Royal 
Courts of Justice, but they are so completely boxed in that only a 
muffled ghost of their fine tones can riggle its way through the 
nearly closed louvres. 

THE Crystal Palace International Exhibition was qpened with 
much ceremony by the Lord Mayor of London on Wednesday, 
The exhibition is of a general character, and app chiefly to 
popular audience rather than to any special class, 

Tue Birmingham Small-arms Dompnay has just secured from 
the War Department a contract for Martini-Henry rifles, to 
be completed by December next. The contract derives a certain 
interest from the fact that it is probably the last which will be 
given out for the old pattern Martini-Henry, as the new and im. 
proved pattern is now practically Goterminst 

On Monday, April 21st, the iron screw steamer Vigilant, built 
by Messrs. T. W. Toward and Co., Low Benwels, Newcastle-on. 
Tyne, proceeded to sea on her trial trip. Her dimensions aro 
Length, 160ft, over all; breadth, 23ft. 6in.; depth of hold, 12f¢, 
She is fitted with a pair of inverted compound surface-condensi 
engines, having cylinders of 2lin. and 38in. diameter, and 24in, 
stroke. 


THE t make hitherto recorded from any blast furnaces jn 
South Wales and Monmouthshire district is that recently obtained 
from the Ebbw Vale Company’s new furnaces at Victoria, No, | 
making 760 tons one week, and Nos, 1 and 2 together making 1505 
tons the following week, This from 60ft, furnaces must be con. 
aleve a great improvement upon production of furnaces of the 
old type. 

THE French are much occupied in Gecunting the proposal for the 
reduction of the hours of labour to ten. lique Indus. 
trielle attacks the question vigorously. The same journal is occu. 
pied in discussing proposals for the benefit of workmen by a law 
similar to our Employers’ Liability Act, which, however, in this 
country is looked upon by workmen’s association representatives 
as practically a dead letter. 

Messrs. DEWRANCE AND Co. have just published a new cata. 
logue of their manufactures, consisting of stop valves, boiler 
fittings, pressure gauges, engine and machinery lubricators, in. 
jectors and foree pumps, pressure and reducing valves, alarms, and 
other fittings, which is so well got up, and of what seems to us to 
be the size most convenient to everyone, that just so much reference 
must be made to it, The name ought to be printed on the back. 

REcENT German journals tell of a fly-wheel accident in an iron 
rolling mill. The wheel was 7 metres in diameter, weighed 24,000 
kilogrammes, and was on the crank shaft of an engine of 100-horse 
power. The engine was running at about 100 revolutions per 
minute when the wheel flew to pieces, heavy portions being thrown 
considerable distances; one weighing about a ton was, it is said, 
thrown 150 metres distant. At the speed given the circumfer- 
ential velocity was about 7200ft. per minute, or 120ft. per second. 

Ir is said that all doubts as to the success of the experiment of 
placing high-class steamers in the New Zealand trade are now at 
an end. The net profits of the company from 1876 to 1883 are 
put down at £243,318, equal to an average of £28,623 per annum, 
or 22) per cent. per annum on the called-up capital. There has 
been carried to reserve or depreciation account a sum of £120,000. 
During the it six yearsa uniform dividend of 10 per cent. per 
annum has been paid to the shareholders. In order to meet the 
growing demands of the trade, two new steamers of 4750 tons 
each, of the highest class finish and equipment, are now being 
built in Glasgow. 

A Boarp of Trade report has been issued on the explosion of a 
vertical steam boiler in a printing office at Great Yarmouth, Nor- 
folk. The boiler was reduced to from 0°094in. to 0°125in. in thick- 
ness, and burst at some pressure between 401b. to 50]b. In his evi- 
dence the foreman said :—‘‘I did not know whether it was fit for 
that pressure or not, About six or seven months ago I held the 
safety valve down by hand, and raised the pressure to 70 lb. by 

uge. After that I was satisfied that the er was safe.” This 

oreman would probably look for a gas escape with a lighted 

candle, put himself on ice to see if it were strong enough to carry 
considerable weight, and put a match on a keg of gunpowder to 
see whether it was wet or dry. 

CoMMANDER H. ©. Taytor, U.S. Navy, in a recent letter to 
Mayor Edison, New York City, in regard to the shoaling of the 
water in New York harbour, says:—‘‘ The immediate fact is un- 

uestioned that there is not enough water on the bar. Whether 
the present shoaling, from 25ft. to 23ft., be temporary or perma- 
nent, 25ft. is the most that can be even hoped for at low water, 
and though the rise of the tide be added to this, yet such swells 
as roll on the bar for days.at a time will often make the harbour 
entrance dangerous or impassable for the larger class of trans- 
atlantic steamships and other vessels of equal draught. In order, 
therefore, that the city of New York may continue to hold its 
high importance in the world’s a diate steps should 
be taken to deepen the pal channel across the bar to a mini- 
mum depth of 27ft. at low water, and to preserve it at that depth 
at all times. I believe that the prosperity of the port in the 
immediate future is closely dependent upon prompt action in this 


THE report of the Chief Inspector of Factories for the past year 
states that though the total number of re: accidents for the 
year exceeded that for the year previous, the number of fatalities 
was less. Of accidents of all kinds there were 8996, as against 
8501 in 1882; but the total number of fatal accidents declined from 
444 in 1882 to 401 last year. The most remarkable of the fatalities 
for the year consisted of a series of “‘ run over” accidents which 
happened in the autumn and winter in one of the largest ironworks 
in the United Kingdom. Though the fatal shaft accidents—the 
most dreadful, perhaps, of all to which factory hands are liable— 
fell short of what might have been feared, they were sufficiently 
numerous to justify the continued enforcement f strict regula- 
tions for safeguarding shafting gear. Mr. Whym er remarks that 
the mere casing of a shaft does not always prevent its being a 
source of ol any more than does the fact of its being out of 

reach. 


IN a paper in the “‘ Proceedings” of the Institution of Civil . 
neers, giving particulars of an artesian well through the oolitic 
at Bourn, Lincolnshire, in 1856, Mr. James Pilbrow says :—‘‘ The 
boring, 4in. in diameter, passed through several oolitic strata to 
depth of 92ft. Below the alluvial soil and gravel, a hard shelly 
limestone, 32ft. in thickness, was encountered. The boring was 
then continued through various beds, till it reached a stratum 6ft, 
thick of compact and hard rock, in i through which, at 92ft, 
below the surface, the tool fell suddenly about 2ft., evidently into 
a chasm or hollow, striking upon the hard surface of the under- 
ying rock. The water immediately rushed yp with t force, 
and drove the men from their work, and jt was not without diffi- 
culty that the joints for eee Se curved pipe and sluice valve 
at the surface could be accomplished, The site of the town of 
Bourn is flat ; the highest part, where the well is situated, being 
only about 6ft. above the general level, An ait chamber was fix 
at the well to regulate the pressure, and to equalise the supply of 
water to the town. The water rose at the Town Hall exactly 
89ft. 9in. above the ground. The yield at the bore and surface 
level, ascertained by filling a tank capable of containing 5000 gals., 
was at the rate of 567,000 gals. per day, and there was no diminu: 
tion on letting the whole run continuously to waste. The yield 
was also tested by a ‘ notch-board,’ which, the co-efficient 
0°563, and measuring at still water and not at the ‘crest,’ gave 
575,201'8 gals. The town of Spalding, several miles distant, has 
ane from the same source, the water being conveyed by 


tion in which they are present inc: 8, COMP. disillumination 
plong r not yery wide as they would the p. ; ENE ethylene being effected by the same proportion of each, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


18.—Madame Boyveau, Rue de la Banque. 
PAP LIN.—ASHER and Co., 5, Unter den Linden, 
VIENNA.—Messrs, and Co., Booksellers. 
LEIPSIC.—A. TwieTMEvER, Bookseller. 
NEW YORK.—Tuz Witmer and Rocers News Company, 
81, Beekman-street, 


PUBLISHER’S NOTIOE, 


i { is 7%, Two- 
+, With this week's number is issued as a Supplement a 
ving of Her Majesty’s Telegraph Ship Monarch. 
ment, and subscribers are requested to notify the fact should they 
not recetve tt. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
‘inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be canes by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 7 
+ * All letters intended for insertion in THE ENGINEER, or con- 
"taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
faith. No notice whatever will be taken of anonymous 
communications. 

J. R.—Chambers’ Logarithms will probably best meet your requirements, 

AN OLD SUBSCRIBER. —See the paper ‘‘ On the Mersey Railway and Tunnel” 
in THE Enornegr, 7th December, 1883. 

J. B. C. (Hull).—There is no ial book on marine laws affecting the 
interests “germ engineers. We can only refer you to the Merchant 

ipping Acts. 

wm Your reversing gear is of extreme antiquity. We saw it fitted toa 
vertical engine twenty-five years ago, and it was then regarded as a fossil. 
The objection to it is that the lead is all wrong for going backwards, as you 
will see if you give the matter a little thought, 

DraventsMaN.—There is no good book on prime cost, From time to time 
snall works, prime cost sheets, and such like, are advertised, but we are not 
aware of the existence of any comprehensive treatise on the subject. Indeed, 
wide diversities of opinion and method exist, and in no two establishments, 
perhaps, is the same system adopted. The art of catimating never seems to 
ve taught. It has to be picked up somehow, and this is no doubt the reason 
why so many Jirms find their way into bankruptcy. 


TIE-IRON RAFTERS. 
(To the Editor of The Engineer.) 


Sin,—Permit me to ask Sy your columns the following question :— 
What weight would a Sin. by 3in. by jin. T-iron rafter sustain? Span, 
42ft. between muppeete-diatsiuted —area of section, 2} square 


ART 


4¢@ 


A 
inches; rise at centre, 13ft.; form, segment of circle, or elliptical, as per 
etch; rafters, 7ft. éin. apart; no principals, A SUBSCRIBER. 
Mold, April 14th, 


SUBSCRIPTIONS. 

Tur Encrveer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. -- £0 l4s, 6d. 
Yearly (including two doublenumbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad. 

Cloth cases for binding THe Encinrer Volume, price 2s. 6d. each. 

A complete set of THE EnGineer can be had on application. 

‘oreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if vreferred, at 
increased rates. 

Remittance by Post-office order, — Australia, Belgium, B: British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
me — 5 Africa, West Indies, Cyprus, £1 lés, China, Japan, 

in . 6d. 

Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
bi d Singapore, £200 Manilla’ 

mneo, Ceylon, Java, an gapore, 
Mauritius, Sandwich Isles, £2 5s. 7 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must he accompanied by a Post 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o’clock on Thursday Evening in each Week. 
letters relating to Advertisements and the Publishing Department of the 

Paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 

other letters to be addressed to the Editor of Toe ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 

Tae or ENGINEERS.—Tuesday, A 29th, at 8 p.m.: 
Paper to be discussed, ‘‘On the Comparative Merits o! Vertical and Hori- 
zontal Engines, and on Rotative Beam Engines for Pumping,” by Mr. 
Wm. E. Rich, M. Inst. C.E. 

Ikon Street InstiTuTe.—Annual meeting at 25, Great George- 
street, London, 8.W., Wednesday, the 30th of April, Thursday, the Ist, 
and Friday, the 2nd of May, commencing each day at 10.80 a.m. 

InstiruTIoN OF MECHANICAL ENGINEERS.—Thursday, May Ist, at 


Admiralty Works at Torquay for ae on Models of Ships,” by 
Mr. Ro * Descriptio: the Francke ‘Tina’ or 
Vat Process for the Amalgamation of Silver Ores,” by Mr. Edgar P, Rath- 


Socrery.—Thursday, May Ist, Benzozlactic 
Aci Part I, by Mr. W. H. Perkin, jun., 
Ph.D. “On Fluorene,” by Mr. W. R. E. Hodgkinson. 

Society or Arts.—Monday, April 28th, at 8 p.m.: Lectures,— 
Arrangements,” ture I., by Mr. 
orman Lockyer, F.R.S., F.R.A.S. Tuesday, April 29th, 
Foreign and Colonial Section.—“‘The Transvaal Gold. Fields ; th: Past, 

nt, and Future,” by Mr. W. Henry Penning. Mr. F. W, Rudler, 
F.G.8., Curator of the Museum of Practical Geology, will preside. 

Legislation as to Freshwater eries, J, W. Bund. 
Mr. Edward Birkbeck, M.P., will preside. 


On the 17th April, ian ao 
6 at Saints’ Chu: Blackheath, by the Rev. EB, 
J, Willcocks M.A., Head Master of School, 
brother of the bridegroom, assisted by the Rev. C. A. Stevens, Vicar of 
®, near Brighton, and the Rev. E. Foyle Randolph, Vicar of the 
Wan M. Inst. 0.5., late 
illcocks, of Teignmou Mary, eldest WLAND 
of Lindsay House, Blackheath. 
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THE EARTHQUAKE, 


Our eastern counties have experienced a rude reminder 
that there are some terrestrial facts to which it is not plea- 
sant to have attention drawn by practical illustration. 
Earthquake within short ranges is not a cheerful subject 
for contemplation, and on the principle that other folks’ 
aches are not so bad as our own, earthquakes are to us 
much more interesting if less exciting at, say, Casa- 
micciola or Cachar than in Essex or Suffolk. 

On Tuesday morning, at about twenty minutes past 
nine, what was evidently a severe earthquake occurred 
along our eastern coast, extending considerable distances 
inland, and was most felt at Colchester, Langenhoe, 
and Wyvenhoe, many buildings being wrecked at the 
latter place, while part of the tower of a Congregational 
church was thrown down in Colchester, and numerous 
chimneys overthrown, Some evidence of the shock having 
been felt in London has been published; and generally 
there is no doubt that England 2 again experienced an 
earthquake which came very near in intensity or in 
velocity and amplitude of wave particle to being disastrously 
destructive. People were startled in many localities where 
the shock was insufficient to cause any damage; and at 
those places where bricks and mortar fell about freely and 
entered rooms through the roofs, alarm was naturally very 
great, and the accounts of the earthquake are as usual 
accompanied by the exaggerations which describe what 
people thought took place, or what they thought they felt 
rather than what actually took place—such, = instance, 
as in the story of a woman being thrown out of bed, 
and a man shaken off a standing locomotive owing to 
the violence with which it was sup to rock about. 
The shock, however, was very severe, and very few have 
any idea of how narrow a margin during that momentary 
throb divided their fates between that safety at which 
many no doubt felt some surprise, and one of the most 
dreaded forms of death by burial, or burning alive, or by 
suffocation or slow death, half-crushed under masses of 
masonry. Comparatively speaking, slight as was the 
shock when wethink of those which destroyed Casamicciola, 
Caracas, and many towns of South America, it needed but 
slightly greater velocity of wave particle not only to have 
laidlow fhe towns inthe Eastern Counties, but to have made 
mountainous heaps of brickbats and rubbish of London 
and many towns far away from it. The shock felt in those 
places where no poms i e has been done was, to 
give a familiar illustration, probably due to a velocity of 
earth wave particle not greater than the velocity which 
imparts the shock one may feel by dropping on the heels 
from and to a stone step 6in. in height; but had the 
velocity been as great as that acquired by dropping from 
the height of a chair seat, the ruin would have been as 
complete as that of Chios. A shock of no greater violence 
than those which frequently occur within the Mediter- 
ranean seismic bands—one, for instance, the velocity of 
whose wave particle is not more than 12ft. to 15ft. per 
second—-would do all this, and we should be far worse off 
under such a visit than those in towns which have in 
earthquake countries been so destroyed, for our water- 
works, sewers, and gas mains would add to the destroying 
agents, and produce a scene beyond imagination terrible. 

Even within historic times there have been many earth- 
quakes in Great Britain, some very destructive; and at the 
present time there are some proofs that about two earth- 

uakes per week shake the soil of England, Scotland, or 

reland, and this not including the minute and continually 
repeated vibratory ps which have been long remarked at 
Comrie in Scotland, or the slower pulsations continually 
experienced by those using the very delicate instruments 
at Greenwich, and Cambridge, and Oxford. Now and 
thensome of these British shocks are not quite to bedespised ; 
for example, on the 13th of August, 1816, an earthquake, 
that extended with violence over more than 100 square 
miles of Scotland, shook down and twisted upon its 
base the whole of the spire of the church of Aberdeen. 
On March 17th, 1843, an earthquake, great enough to 
damage buildings, occurred in the North of England, and 
reached from Northumberland down to Flintshire, and 
from the Isle of Man to beyond Cheshire; and no longer 
ago than on the 9th November, 1852, a shock which threw 
down strong walls at Shrewsbury, extended over the British 
Islandsfrom Dumbarton nearly te Dartmoor, in Devon—and 
from Enniskillen in Ireland, to Gainsborough in Lincoln- 
shire. Thelastshock whichsweptovera large part of England 
was in 1863, but it is an illustration of the happy side of 
forgetfulness, that because anything like a tangible shock 
is infrequent in this country, we forget that England has 


. | been much visited by the earthquake evidences that our 
; | world is still experiencing the effects of the mechanical 


equivalent of thermal decadence. We experience a shock 
and forget it, and do not find any necessity for following 
the example of the Chilian in keeping an earthquake coat. 
This, however, would soon be wanted if we had to 
much time without preparation in the streets; and the 
panic on Tuesday in Colchester and other parts of Essex 
reminds us that amongst the many natural gifts referable 
to geographical position and geological structure, none 
have been so important in permitting our natural develop- 
ment as our immunity from frequent or severe earthquakes. 
At present we are not in ion of full particulars 
of the extent to which buildings have really been destroyed 
or shattered; but it seems clear that more destruction has 
been wrought than by any earthquake in this country since 
the latter end of the thirteenth century, even if the fall of 
the Glastonbury Church is rightly ascribed to earthquake 
in 1175, or since 1580, when part of the Temple Church 
was said to be thrown down by the same agency. It 
is said that on Tuesday the Langenhoe Church was de- 
stroyed; and there seems to be no doubt that over a large 
part of x structures such as chimneys, with hig 


centres of gravity and small base, haye been thrown down; 


while badly-built houses have suffered much damage, and 
the Abberton Church was also much damaged. 

Against earthquakes we are powerless; we can but 
build so thai these earth pulsations shall, in spite of their 
great velocity, have no material effect on the eq f of 
our structures. This the late Robert Mallet, to whom 
seismology owes its existence as a science, has shown us 
how todo. He gave the world the knowledge it now 
possesses on the true nature of earthquakes, although he 
only offered suggestions as to their cause. It is not likely, 
however, that buildings in England will be designed with 
any reference to seismic disturbances, which have hitherto 
been so few. Neither is it likely that we shall take any 
heed of the probable dates of earthquake recurrence ; 
although, from the statistics which Mallet collected and 
systematised, it is possible to arrive approximately at 
such dates. Seismic energy may be considered as 
constant during historic time, though viewed with 
reference to much larger periods, it is probably a decaying 
energy. It does not seem to be of the nature of a dis- 
tinctly periodic force, and while the minimum paroxysmal 
interval may be a year or two, the average interval is from 
five to ten years, the shorter intervals being usually 
attended with shocks of lesser intensity. During the last 
three centuries two marked periods of extreme paroxysm 
are observable in each century, one greater than the other, 
that of the greater number and intensity occurring about 
the middle of each century and the other towards the end 
of each. There appear to be distinct indications of a 
maximum about the winter solstice, and minimum rather 
before the autumnal equinox. Speaking still of the earth- 
quake-attended countries generally, it seems that one 
earthquake of some severity may be expected about every 
eight months. Respecting the laws to be observed in 
building so as to be unaffected by earthquakes, we may 
refer to our impression of the 24th August, 1883, when we 
dealt with this subject in connection with the Ischia 
disaster. But unless we in England are unfortunate 
enough to have our knowledge of earthquakes extended by 
frequent actual demonstration, we are not likely to look 
upon them asin any way entering into our architectural 
considerations. 


MARINE BOILERS. 


Ir is not to be assumed that the existing type of cylin- 


drical marine boiler finds favour with all engineers, or 
that no attempts have been made to supersede it. We 
have reason, however, to know that some persons hold 
that the retention of the existing type is due to nothing 
but dogged obstinacy on the part of those who make 
it. We are told that the cylindrical many-furnaced 
boiler is merely a development or modification of the old 
box boiler; that it has nothing specially to recommend it, 
and that its use is a direct bar to progress in marine engi- 
neering. Now, it is quite true that the cylindrical boiler 
is a species of survival of the box boiler modified to suit 
new conditions of pressure; but engineers as a rule are by 
no means blind to its defects. It would not be used if 
there was anything better available. The only substitute 
that can be suggested for it is the locomotive type of boiler. 
Accordingly, this boiler, modified in various ways to suit 
the conditions under which alone it can be used at sea, has 
been tried. Messrs. Holt have used one modification, 
Turner’s boiler very closely conforms to that of a locomo- 
tive; so do those of the Polyphemus. The results 
hitherto obtained, however, have been, to say the least, not 
eminently satisfactory; and so the cylindrical return tube 
boiler represents about 95 per cent. of the generators found 
on ship. The great objections to it are its 
weight; the enormous quantity of water which it holds; the 
irregularity with which it is heated—cold water often 
being found under the tiues until a ship has been rolling at 
sea for some time—its enormous thickness renders it difficult 
to rivet,and to makeor keep tight. On the other hand, it fits 
its place in a ship very conveniently; it is not given to 
other type. Su vantages as these not only go a 
way, but far enough to justify the favour which hes ben 
accorded to it. 

It is not to be denied that there is something very 
tempting about the locomotive boiler—its small size and 
great power are powerful arguments in its favour. Itis, too, 
at least, as economical as any other boiler in use on sea 
or land when properly worked. But itis to be feared that 
all the good it can confer is overbalanced by the objections 
which can be truthfully urged against it. Every boiler is 
a composite affair ; it must be regarded not only asa steam 
generator but as a furnace ; it is not only a vessel in which 
water may be boiled, but an apparatus in which fuel has 
to be burned to the best advantage. For the moment we 
may neglect the former question and confine our attention 
to the latter. The locomotive boiler is smaller and lighter 
than the marine boiler, because its capacity for holding 
either coal or water is less than that of its rival; but its 
heating surface is not necessarily less. Yet a heavy price 
has to e paid for equivalence in this matter. Tubes about 
half the size, and more than double the number of those 
found in cylindrical boilers must be used. There is no objec- 


pass | tion to their sa hong me in the locomotive, which never 


steams continually for many hours ; there is a great objec- 
tion to their use at sea, because they have to be frequently 
swept unless the draught is to suffer. But the great objec- 
tion to the locomotive boiler is the small size of grate 
that can be got in; thus a boiler with a shell 5ft. in 
diameter cannot well have more than 25 square feet of grate, 
unless the fire-box is splayed, which entails obvious Fiend’ 
vantages. Such a boiler would be expected to make as much 
steam asathree-furnaced marine boiler 13ft. in diameter— 
say enough to supply an engine of 600indicated horse-power. 
‘The three furnaces of the cylindrical boiler would lite a 
grate area of 54ft., or more than twice that of the locomo- 
tive boiler. The result is, that combustion must take place 
at twice the rate in the latter, with a proportionate augmen- 
tation in furnacetemperature. At first sight there may ap) 

rently be no objection to this; nor is there, provided the 
period during which the boiler is continually worked is 
moderate, But at sea steam must be kept up for weekg 
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instead of hours, and troubles arise which are not fully 
realised by those who have not had to contend with them. 
It is extremely difficult, for example, to get grate-bars to 
Even in the existing boiler, it is known that when 
fires are forced by putting on the steam jet, the bars will 
sometimes come down in -a-dozen furnaces one after 
the other. A very deep and heavy bar must be used in 
the locomotive type of boiler, and to this there are practi- 
cal objections connected with their stowage on board and 
handling. Water ash-pans are unavoidable and objec- 
tionable. in, if there is any iron in the coal—and it 
is very difficult to get coal which does not contain iron—a 
peculiar kind of clinker ring is formed round the fire-box 
end of each tube, gradually contracting its area, until the 
—— is ruined. The type of boiler is quite unsuited 
for the combustion of or bituminous coal. 
Such coal can be used on railway locomotives, but only 
with trouble, and the best railway work is always done 
with Welsh or smokeless coal. It is more than question- 
able, too, if any furnace could be got to withstand, day 
after day for weeks, the intense furnace temperature on 
which the locomotive boiler depends for its advantages. 
All these points, and many others, have to be taken into 
consideration when we deal with the locomotive boiler as 
an apparatus for burning coal. 
en we turn to its consideration as a vessel in which 
to boil water, we find that strong objections may be urged 
against it. The depth of water over the fire-box crown is 
so small that the boiler must in any case stand fore and 
aft in the ship. Even when thus placed there is risk run 
when the ship pitches, the water, by its momentum, being 
driven from one end of the boiler to the other at frequent 
intervals. The utmost vigilance is required to prevent the 
water from getting either too high or too low. Itis a 
question, indeed, of not much over an inch either way, 
while a cylindrical marine boiler is not particular to 6in. 
either way. In it the only parts to suffer are the crowns of 
the back uptakes or aalietion chambers, and the heat 
to which these are exposed is nothing like so intense as 
that which the crown plates of the locomotive furnace have 
to At sea, all locomotive boilers have 
proved liable to prime heavily, and this, perhaps, more than 
anything else has been fatal to their nicotion, Theoreti- 
cally the locomotive boiler has everything to recommend 
it; practically it does not succeed. To put such a boiler 
on ship-board is very much like putting a racehorse to 
draw a cart. The racer and the carthorse are both admir- 
able, but they are only so because of their adaptation to 
the conditions which surround them when doing their 
work. There is no such thing as abstract merit in any 
steam generator. Its advan’ and disadvantages can 
only be estimated in terms of the circumstances under 
which it has to be used. 

Although, however, the locomotive boiler cannot be used 
with success on ships, we are by no means disposed 
to regarding the existing oa boiler as representing 
finality. It is possible, we think, to produce something 
which may have the good points of both, the bad points 
of neither. The use of oval boilers, for example, may be 
attended with a considerable saving in space, if not in 
weight, for the same power. It must also be admitted 
that in such a case as that of the Polyphemus, the loco- 
motive boiler had not a fair trial. We seldom see the 
locomotive fire-box with its brick arch used at sea; on the 


contrary, shallow fire-boxes are erred. In torpedo boat 
eng the locomotive type of boiler is used with success. 
t a run of four or five hours at full seems to be 


about the limit. After that clinkering renders it impossible 
to keep steam. That any saving in fuel would be effected 
by the employment of locomotive boilers we altogether 
doubt ; a great saving in space and weight could be secured, 
and this is all, perhaps, that can be said in their favour. 
The hope of the future lies, however, in the introduction 
of such a modification of the two types—locomotive and 
cylindrical—as will secure some of the advantages of both. 
As we have said, we do not believe that this task is impos- 
sible of accomplishment. Possibly now that engineers are, 
unfortunately, short of orders, they may find time to turn a 
little attention in this direction. 


DR. WATSON’S AWARD. 


Dr. R. S. Watson, the arbitrator appointed by the North of 
England Board of Arbitration to settle the wages dispute, issued 
his award on the 18th inst. The employers claimed a reduction 
of one shilling per ton on puddling and 10 per cent. on other 
forge and mill wages. Dr. Watson awards, “That for the period 
beginning April 12th and ending June 28th, 1884, there shall 
be a reduction of 3d. per ton on puddling and 2} per cent. on 
all other forge and mill wages.” This award has taken both 
parties by surprise. A 5 per cent. reduction, or half the amount 
claimed, was alike expected by employers, operatives, and con- 
sumers of finished iron; and the equivalent of that percentage 
has already been claimed and conceded as between buyers and 
sellers in most recent transactions. From certain observations 
attached to his award, and made in justification thereof, it 
appears that Dr. Watson is determined never to authorise 
reductions of wages greater than would become due under 
“Dale’s scale” applied to “ Waterhouses ascertainments.” In 
other words, so long as Dr. Watson regulates wages for the 
North of England finished iron trade, it is clear that they will 
vary precisely the same as they would under the scale. They 
will be no lower, as the employers think they should be in lieu 
of the advantages of a time bargain ; and they will be no higher, 
for there is no time bargain for the men to plead as a considera- 
tion. Though no time in exists theoretically, the practical 
effect will be the same as if it did. Dr. Watson is not likely to 
be disturbed from his position or to lose the confidence of either 
side. For he has twice apparently decided rather for the opera- 
tives than for their employers. He therefore must be popular 
with the former; and he is so well known to and respected by 
the latter that they will certainly not withhold from him their 
support. Looking upon Dr. Watson, therefore, as the sole arbi- 
trator for the immediate future, and upon the principles by 
which he is guided as those which must now ite iron- 
workers’ wages, the following is the probable effect, viz.: (1) 
Wages will still continue to be 1s. 6d. above shillings for pounds, 


of ascertained selling prices ; (2) There will be no acknowledged 
scale, because employers will not pay extra for one in name when 
they have one in substance; (3) There will no longer be any 


need for frequéntly recurring arbitrations, as the result of all 
such can certainly be foreseen, and may as well be accepted 
beforehand. Dr. Watson deserves the credit of having solved a 
most difficult problem He has established a principle for regu- 
lating wages intelligible to all concerned, and acceptable to the 
disputants, and without either trampling upon or endorsing the 
ex parte crotchets of either. 


FOREIGN SHIPS AND BRITISH TRADE. 


Tue short article in THe Encrnger a few weeks ago on the 
foreign ships employed in the export coal trade from British 
ports seems bearing fruit. The question has been prominently 
referred to by a peer, who is one of the authorities in shipping 
matters, and it has been brought forward in the columns of the 
leading paper of the North. .The question is one that is of 
interest. We find that during the month of March there were 
248 British vessels and 101 foreign vessels which took coal cargoes 
at Newcastle for foreign ports, and in some other ports the pro- 
portion of foreign vessels in that trade was greater. At some 
of the Scotch ports, for instance, the greater part of the coal 
trade was done in foreign vessels; and the fact is well known 
that an plctetieement tan appeared asking for tenders from 
foreign shipowners for the conveyance of coal in our own 
coasting trade. It becomes of interest to learn the cause of 
the employment of foreign vessels to the extent that it is, It 
would appear that it is partly due to the decay of our 
fleet of small sailing vessels, which have not been replaced, 
either by steamers or by wooden ships of similar size. It is 
probable that there would be a trade for small British steamers 
in the export coal trade, if they could be cheaply navigated, and 
it is to this that the thoughts of the owners will have to be 
turned. Our fleet of little sailing vessels is dying off, and will 
not be replaced. The trade to some small foreign ports now 
done in them cannot always be transferred to large steamers, 
and thus there is a need for small steamers that could be cheaply 
worked to carry on the trade. It is in this direction that ship- 
builders must look to keep the coal carrying trade in British 


PLATE PRODUCTION IN THE NORTH. 


THERE are indications that in the period of dulness that the 
manufactured iron trade of the North has entered into, there 
may be changes which will especially affect the plate trade. At 
the present time the production of plates gives 67 per cent. of 
the whole of the iron sold by the associated finished iron 
makers in the Durham and northern districts. Most of the 
plate iron is used in the shipbuilding industry, and it is therefore 
of interest to learn that vessels are now being built in the 
North, and boilers constructed, with soft steel for their material 
instead of iron. This use of the substitutory metal must 
increase. On the one hand, the Consett Iron Company has 
decided to treble its production of Siemens steel, and 
has commenced the erection of the needful works, and 
on the other there will be an attempt to foster on Tees-side the 
use of basic steel, now being increasingly made. The building 
of steel vessels has been hitherto at a disadvantage in the North, 
because steel has been brought for that purpose from Scotland and 
from Wales, and the cost has been disproportionately greatas com- 
pared with that of iron plates. This will now be remedied by the 
means indicated, and thus an increased use is probable. Moreover, 
the enlarged production of steel will cheapen the cost of 
that article in the end, and thus the margin of differ- 
ence between steel plates and iron plates will be lessened, so that 
it is quite probable that the next few years may witness in the 
North a revolution in the plate trade. 


LAID-UP STEAMERS, 


AtrEaDy about one-fifth of the total number of merchant 
steamers registered at north-eastern ports has been laid up by 
the owners in consequence of their inability to obtain remunera- 
tive freights. The shipping trade is actually becoming worse 
instead of better, and the question of a remedy is beginni 
strongly exercise the minds of the underwriters. Notices con- 
vening special meetings of the Mutual Insurance clubs in the 
Hartlepools, clubs which have an aggregate capital of over four 
millions sterling, have been issued, and it is the intention of the 
clubs to consider the advisability of increasing the return pre- 
miums for steamers detained in port by 50 per cent. during the 
period from April to September. This is done with the inten- 
tion of offering a premium to owners to lay up their ships, so as 
to produce a strengthening effect 2 the freight market. The 
remedy seems a curious one, though at the same time it is no 
more out of place than the resolution of ironmasters to subsidise 
those who agree to put their furnaces out of blast in order to 
increase pig iron prices. 


— 


LITERATURE. 


Ausa Dynamica, Concerning Force, Impulsion, and Energy. 
Joun O’'Toote. Dublin: Hodges, Figgis and Co. 1884. 
[Fmst Norice.] 

TuosE who watch the signs of the times can hardly have 
failed to perceive that the modern student of physical 
science is not quite like his immediate ecessors. The 
spirit of the age is one of inquiry; and it is not wonderful 
that men who have been taught to take nothing for 
ted, and to secrets from unwilling nature, should 
con to question the authority of their teachers. This is 
specially true concerning questions relating to those 
problems which border on the metaphysical. It is not, as 
we have often pointed out, that any hesitation is mani- 
fested concerning the superstructure of physical science. 
Doubt is felt concerning its foundations, No one ques- 
tions the soundness of such an equation as E = >= 
where E represents agate for performing work measured 
in units of foot-tons, pounds, or ounces; no one asserts that 
the ene expended in an electric lamp cannot be 
calcula’ So long as numbers can be brought into 
play with a practical purpose, so long is the student, be he old 
or young, content to sit at the feet of Gamaliel and 
accept his teaching. But as soon asa professor begins to 
define what he means by certain words and phrases, so soon 
does the student begin to doubt; and doubt is fairly 
on the way to become unbelief. Once it was not so, 
When a recognised authority defined a word, that defini- 
tion was accepted as somewhat sacred. Students did not 
dive below the surface so much then as they do now; their 
habits of thought were different. Incessant training has 
begun to tell, and old scientific superstitions are ruth- 
lessly dragged from their dens into the light of day and 
compelled to give an account of themselves. Nor is this 
spirit of scepticism confined to students, The most 


eminent of our science teachers believe now only in 
themselves, not at all in each other ; and we find very wide 
diversities of definition, if not of teaching, among them, 
The spectacle is not quite edifying, but the disagreement 
is unavoidable. It arises from the fact that we know 
very very little of the operation of what it is the custom 
to call nature’s laws—a phrase, we may add here, which 
may be regarded as already doomed. Nor could any 
serious evil arise from all this if only care was taken to 
teach the student that the various explanations put forward 
to account for the existence of apparent physical facts 
are really incapable of that comprehensive proof which can 
alone carry certainty with it. They constitute usefy| 
working hypotheses, and as such they would be willingly 
passed by even the most captious and discriminating 
student. If we take the atomic theory, for example, we 
find that in its crudest form it is useless to the chemist. The 
physical atom and the chemical atom are totally different 
and irreconcileable; the atom of the crystallographer jg 
different from both. Can we be surprised that the : student 
of chemistry and the student of physical science in its 
purest form, when they compare notes, begin to find that 
their teachers are not only not unanimous, but that they 
flatly contradict each other? What result can the dis. 
covery have but one—the setting up of grave doubts, first, 
as to whether there is really such a thing as an atom at all; 
and, secondly, another chain of doubts as to whether their 
teachers quite understand what they talk about on the 
lecture platform. 

Some time since we reviewed in these Dr. Stallo’s 
remarkable book, a work noteworthy for the fact that in 
all England only one man, Mr. W. R. Browne, set himself 
seriously to refute its arguments. In the thick pamphlet be- 
fore us, we see a development of Dr. Stallo’s line of thought. 
The title is almost untranslatable. It implies more than any 
translation can give. We may freely render it by “ Audacious 

ics.” We do not know whether Mr. ‘oole has read 
Dr. Stallo or not, but he goes even further than Stallo in 
some respects; and though he deals with words, he has 
achieved, we think, something more than a mere dialectical 
triumph. Mr. O’Toole tells the world that he isa student, 
—and we have no reason to doubt him, save one, namely, 
his intimate knowledge of the subjects with which he deals 
—and that he cannot understand what istaughthim. He 
breaks new ground, and boldly asks how such and such 
things can be. Let us take, for example, the word Force, 
and see what he has to say concerning it. 

If we open any text book written a few years ago, we 
shall find that Force is defined as the cause of motion, 
Thus, for example, Wiesbach says, “ Force is the cause of 
the motion, or of the change in the motion, of material 
bodies.” This so-called truth was universally taught for 
many years. Recently, however, students have been 
taught that Force is merely the time-rate change of 
momentum, or the space-rate change of kineticenergy. It 
requiressome familiarity with mathematical modes of thought 
to grasp the meaning of this statement. We may point out 
that the proposition involves a complete change of base, 
The momentum of a body is re nted by Mv; that is 
to say, the mass of it multiplied by the velocity of it. Its 
mass may be assumed as unalterable, while its velocity can 
be altered by some influence external to itself. So altered, 
its momentum will be altered, varying with the variations 
inv. But these cannot be brought about without 
the lapse of some time; for an infinitely powerful external 


to | influence is a metaphysical abstraction, with which we 


need not concern ourselves here. But it is evident that 
the rate at which the change of velocity is effected will 
depend on the power of the external influence, just asa 
train will be stopped quicker or slower according to the 
efficiency of the Cakes. Hitherto the external influence 
has been called a force. Now, however, the rate at which 
the change in velocity is effected is called the force. To 
the ordinary mind this is simply transferring a name from 
the cause to the effect, and seems to be based on a syllogism 
like this: We have a cause, termed Force; we have an 
effect—namely, a change in the amount of momentum of a 
moving body—which is precisely equivalent to the 
cause. If they are equal, they are alike. Therefore 
the name previously applied to the cause may now 
with propriety be attached to the effect. t it 
be done. Mr. O’Toole not unnaturally assumes that some 


By | doubt may be said to exist in the minds of the great 


teachers of science, if one of them can be found to teach 
that Force is the cause of motion, and another that it is the 
rate at which velocity changes. He ventures, therefore, 
boldly to assert that Force is not the cause of motion, and 
that it cannot be a cause of it. In this we are quite at 
one with Mr. O'Toole, always assuming that we use the 
word in the way he does, To assert that a locomotive 
is the cause of the motion of a train, is accurate only in a 
sense, It is more accurate to say that heat is the cause of 
themotion, and thestatements are not synonymous, althou 
they are in accord with each other. We have hinted that Mr. 
‘cole is a very advanced student, to say the least; and 
we are not surprised to find that he seems to know all that 
can be said to be known concerning the sixth sense pos- 
sessed by man at all events, and which has been termed 


the muscular sense. As has been already pointed out in 
this journal, the idea of Force is inseparably connected in 
the mind with the idea of effort or p No ordinary mind 


can conceive of a Force which does nothing—never exerts 
itself. Possibly Herbert Spencer or Tait might; we cannot 
say. “It is generally ” says our author, “and it 
seems to be undeniable, that we get the idea of 
Force or pressure from the m sense, 

course, the sensation in our muscles of effort or of 
resistance is not to be regarded as itself the force; 
it is but a sign or indication thereof. Some meta- 
physicians believe that the muscular or sixth sense is the 
car one that really communicates to us evidence of an 
external world.” If, then, Force were defined as effort or 
push, the definition would coincide at once with our daily 
experience, and we should find a general concensus of 
opinion in favour of the explanation. Unfortunately this 
definition would not cover all the ground desirable accord- 
ing to the teachings of science, and, therefore, we aré 
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taught that force is the cause of motion. Such a defini- 
tion has, however, not satisfied Professor Tait at any rate, 
and, as pointed out by Mr. O'Toole, he has laid it down 
that Force means simple pressure or tension. We cannot 
follow Mr. O'Toole through all his arguments; indeed, his 

phlet is of such moderate dimensions, so accessible, and 
so easily read that we are unwilling to quote from it at 
any length. One or two samples must suffice: “Force 
being measurable in units of itself, has amount or magni- 
tude ; but it cannot be thought of as — quantity in 
the strict sense of the word as ordinarily used. This will 
appear equally whether we consider the notion of it as 
originating with the muscular sense, or whether we con- 


template it asm the time rate of change of momen- 


tum. This rate has no quantity which can be accumulated 
or stored up; @ ine of Force is inconceivable. Force 
cannot be expended. This follows at once from the preced- 
ing. That which has no storable quantity cannot = ex- 
nded, though it may be diminished. The amount of 
ecrease has not been expended on anything ; it has simply 
disappeared and gone out of existence, in consequence of 
the conditions of the case.” 

If we assume that force is synonymous with effort or 
stress, then it is certain that it cannot produce motion. It 
has already been pointed out in these columns that as 
action and reaction are equal and opposite, such a thing as 
an unbalanced force cannot exist. Thus, no greater 
effort can be applied to just lift a pound weight than 
apound, If more is applied, we shall find the weight at once 

e to itself a velocity, and the acquisition of this velocity 
makes it, in a sense, weigh just as much more than a pound 
as the effect exceeds a pound. Mr, O’Toole adopts—or 
initiates ?—the same line of argument. “Force,” he writes, 
“being one side or aspect of a stress, is opposed by an equal 
and ye resistance. It is a condition of its existence, 
or rather belongs to its nature, that it should be so opposed. 
The resistance is force as much as the force itself; but of 
two equal and opposite forces considered in themselves, 
neither can overcome the other. This is as true of 
kinetical resistance, or the resistance of inertia, as of the 
non-kinetical resistance, through which transformation of 

_ energy may take place; as, for instance, when a certain 
amount of non-thermal energy is transformed through 
friction into heat. If the point of application moves for- 
ward relatively to one force, and backward against the 
other, it is not the former force which has caused this, 
but something else.” 

If force be not the cause of motion, what is? Of course, 
one complete and accepted answer to this question is that 
there is no cause of motion; that is to say, motion is never 
created or called into being, but is only transferred. 
There is no substance or thing of which our senses can 
take cognisance, in which motion of some kind, as, for 
example, that of heat, may not be found; but a body at 
rest as regards externals is entirely incapable of originating 
motion in itself or in any other body. Using the word cause 
in the sense of imparting, motion is the cause of motion, and 
nothing else is. Mr. O’Toole does not quite accept this pro- 
position; or rather he does not quite run the so-called cause 
of motion to earth. He gives the name Impulsion to the 
something to which the transference of motion is due. “Im- 
pulsion and momentum form the subject matter of kinetics 
proper.” “The fundamental equation,” he says, “of kinetics 


S Fa = m », in which F, if variable, is a function of 


t, For constant F the equation becomes Ft = mv. It 
will be more convenient, while perfectly answering our 
present purpose, to take the simpler case. Impulsion is 
the quantity represented at the left-hand side of these 
equations ; momentum is represented by the right-hand 
side. They are correlates and numerical equivalents, and 
related 0 each other similarly to potential and kinetic 
energy. 

Here for the present we must stop. Weshall, however, 
take an early opportunity of considering further this little 
work, It ma: said that it is a small thing to say so 
much about; but however small the pamphlet, the subject 
with which it deals is not small; and Mr. O'Toole 
shown that even in 57 octavo pages it is possible to frame 
an indictment against existing methods of teaching physics 
second in importance only to that of Dr. Stallo. 


The Future Capital of the British Empire; a Possible Solution of 
the Suez Canal and Eastern Questions. A Political Study by 
A Consgrvative-RapicaL. Second edition. W. Ridgway, 
London, 1884. 

Tus is a species of romance, and well worth reading. It 

is comprised in a of thirty-six its 

purport may be very briefly described. Its author pro- 
poses the rearrangement of Europe, and that Constanti- 
nople shall become the future capital of the British 

Empire. As this contemplates something very like the 
bag and baggage ” policy, our author is careful to explain 

that “England and all other nations icipating in the 

annexation of Turkish eon A should pay a fair price, to 
be determined by arbitration, for the lands falling to their 
share.” But at the same time, it is so difficult to avoid the 
conclusion that the scheme would bear hardly on the 

Turks, that even our author is not able to resist it. “The 

only Power,” he says, “which seems to suffer by these 

anticipations is the unfortunate Turk ; but the progress of 
the world cannot be allowed to stand still on account of 
maudlin sentimentalities on his behalf.” 

It has been said that it is a pity for those who possess 
the faculty of building castles in the air to waste their 
time in constructing mud huts instead. This charge can 
never be brought against the writer of this pamphlet. His 
schemes are magnificent, but they are hardly common- 
Sense. He assumes everything that he writes, and we 
have the picture drawn for us of European Powers 
quietly dividing their own and their weaker neighbours’ 
Property among them without the least approach to a 

uarrel, But nevertheless, he thinks that land must 

= Geos, fight for her own Land. In lieu of a second 

Suez he proposes the construction of the Jordan 


Valley Canal. This is one use to which he proposes to 
put it:— 

Let us now turn again to the future assumed capital of the 
British Empire and its capabilities of defence. To with, 
there is i a strong naval station in the inland sea of 
Palestine a large , to protect this important site and 
its arsenals from a sudden attack. ing to the width and depth 
of the Jordan Valley arm of the inland sea, stretching age Be 
the north of the Sea of Galilee, and the width and — to which 
the canal leading to the inland sea, from the Gulf of Akaba, 
would poe be excavated—by the rush of water from the Red 
Sea wi filling this great basin—the Western portion of Pales- 
tine, with the promontory of Mount Sinia, would become a 
peninsula connected with by the Isthmus of Suez, and cut 
off on the north from Syri the canal between the head of the 
Jordan Valley and the Mediterranean. Or rather, we might call 
Palestine under those conditions an island if we take the Suez 
Canal into consideration, and its suggested political neutralisation. 
It is possible that the same condition as would apply to the con- 
struction of the Akaba Canal, would hold g also for the 
northern one, though in both cases it would depend entirely on the 
physical nature of the country traversed by each, and of what 
material the cuttings were composed. The rush of water would 
have little or no effect on a rocky or hard formation ; and besides, 
the difference of level being much less between the Upper Jordan 
and the Mediterranean than it is between the Gulf of Akaba and 
the Dead Sea, the rush of water in the former case would be less 
forcible, and therefore could not be expected to excavate such a 
deep channel as in the latter, given a similarity of geological 
formations. The weakest point of defence, therefore, would be 
to the extreme north of this peninsula or island, at the spot where 
the frontier to be defended by land would be the shortest, from 
the trending westward of the Jordan Valley in its northern course. 
This frontier might be defended without overwhelming expense 
in its entire length by lines and fortifications extending one both 
northern and southern banks of the Canal and by forts and redoubts 
on every point of vantage. It might thus be rendered absolutely 
impreguable, and the same remarks will also apply.to the Southern 
Canal, the latter being moreover defended by the deserts on its 
eastern side. The rest of the eastern frontier, consisting of the 
inland sea and its Jordan Valley arm, having considerably greater 
width and depth, could be defended by the fleet, and innumerable 
gunboats armed with heavy to cope with artillery on the 
shore, and a plentiful supply of far-reaching machine guns, 
wherewith to deal with masses of infantry. Through the exten- 
sion of the arm of the Jordan Sea, for some distance to the north 
of the place where it is proposed to bring into it the waters of the 
Mediterranean, any force attacking the lines along the canal could 
be outflanked by a force sent up by water, their communications 
cut off, and themselves attacked in rear with the demoralising 
effect connected with such a strategic movement. Under such 
conditions it would be a bold and determined enemy who should 
try to wrest from British hands the Island of Western Pale&tine; 
and in the case of a great combined effort on the part of severa 
Powers with immense forces coming overland, the great mercan- 
tile marine of the British Empire, with its magnificent and power- 
ful fleet of fast steamers, could pour into Palestine from every 
at of the globe the countless armed pais: of that 

mpire, our stalwart cousins from Canada and Australasia, and 
our war-like fellow-subjects from the plains and mountains of 
Hindostan, burning one and all to defend their common capital 
from invasion and despoliation. The armies of Egypt, properly 
organised and offi by Englishmen, would also be available, 
and who can tell but there might be there at the general muster 
the warlike population of Eastern, East-Central, and Southern 
Africa—the brave and hardy negroes and the gallant Zulu warriors 
from the Southern confines of the British Empire, who recently, 
even with their b penn inferior weapons, e such a long and 
determined stand against our well-armed forces, beating them in 
more than one engagement by the sheer force of indomitable and 
reckless courage, their overwhelming numbers replacing as they 
were shot down the hecatombs of dead piled before our troops by 
volleys of the Martini-Henry. What would not 


the scathi 
such troops be capable of, armed with English weapons, trained 
and officered by Englishmen, and brought from their far-off homes 


by the ships of the Empire and the railways converging on the 
capital, originally constructed for the peaceful pursuits of trade 
and industry? 
We have seldom met with a writer of stronger imagina- 
tion than the Conservative-Radical author of this pam- 
hlet. That it has reached a second edition is no matter 
or surprise, because sensational literature is in favour, and 
this is nothing if not sensational. We learn from a ~~ 
script that it has attracted the attention of members of the 
Jewish community in London; and our author has found 
it n to explain that when he published the first 
edition of his work he had not even heard of the theory 
that the British nation is identified with the lost tribes of 
Israel, which he seems, however, now to regard without 
disfavour. The Jews are made to play rather an impor- 
tant part in his scheme. 


THE DEVELOPMENT OF RAILWAYS IN INDIA. 


A SE.Ect Committee of the House of Commons, appointed a 
few weeks ago, to consider the subject of East Indian railways, 
with a view to their development, and consisting of nineteen 
members, have held a number of sittings under the chairman- 
ship of Mr. Baxter. The members of the Committee are, 
besides the chairman, Mr. Bolton, Mr. Brodrick, Mr. A. Balfour, 
Sir G. Campbell, Mr. Carbutt, Mr. J. K. Cross, Mr. Dalrymple, 
Mr. W. Fowler, Mr. Gorst, Lord G. Hamilton, Mr. Jackson, Mr. 
Justin McCarthy, Mr. Onslow, Mr. B. Samuelson, Mr. J. Slagg, 
Mr. W. H. Smith, Mr. E. Stanhope, and Mr. Wodehouse. A 
stronger committee upon an Indian question could hardly have 
been constituted, as will be seen from a glance at the career and 
interests of some of the individual members. Mr. Baxter has 
been more than once a member of a Liberal Administration; 
Mr. Bolton is an East Indian merchant; Mr. Balfour has gained 
considerable experience in foreign and Indian affairs through 
his distinguished relative, Lord Salisbury; Sir George Camp- 
bell has spent the greater of his life in the Bengal 
Civil Service, has been Lieutenant-Governor of Bengal, 
and a member of the Council of India; Mr. J. K. Cross 
is a Lancashire cotton spinner, and therefore must know a good 
deal about India, and is now Under Secretary of State for India ; 
Lord George Hamilton was Under Secretary of State for India 
under the late Conservative Government, and continues to keep 
a close watch upon Indian affairs; Mr. Onslow has been Private 
Secre' to three successive Ministers in India; Mr. Slagg is a 
leading Manchester merchant, and President of the Manchester 
Chamber of Commerce; Mr. W. H. Smith, as everyone knows, 
held a conspicuous office in Lord Beaconsfield’s Administration ; 
Mr. Stanhope was Under Secretary for India under the same 
Administration, in succession to Lord G. Hamilton; and other 
members are gentlemen who have taken more or less interest in 
Indian affairs. 

The first witness examined was Sir John Strachey, a member 
of the Indian Council. He has t the greater part of his 


life in India, and was therefore entitled to speak with authority 
based upon long and official experience. In the course of his 
evidence he condemned the present system of guaranteeing 


interest on the capital expended in the construction of railways . 


in India, pointing out that the present tendency was to construct 
too many railways in India. Because he believed there was 
an advantage, as a rule, in favour of private companies as 
against the State, he advised the construction of railways 
by such private companies as a general principle, and 
admi' that to prevent famine, more railways were re- 
quired; the provinces which were most liable to famine being 
those in which there was the least efficient railway service. 
Syndicates in London, when they found their operations profit- 
able, exerted every possible effort; but if they were not success- 
ful, they then fell back on the Government. He was not pre- 
pared to say that there was a greater disposition to jobbery on 
the oot of private companies than on the part of the State, but 
he did think that the private system was more conveniently, if 
not more efficiently worked than the State system. Under the 
guarantee system there was no inducement to a company to 
economise, but quite the contrary; but although there had 
been some waste during the first ten years of the East India 
Railway, he regarded that railway as about the best-managed 
railway in the world. The railways in India were at present 
paying, and there was a surplus of £1,000,000 ; and he no 
doubt that other railways would pay interest on the capital if 
they were not constructed too fast. Subject to certain qualifi- 
cations, it would be safe to borrow money for making new lines, 
the interest on which should not exceed the present surplus 
revenue ; but that could not be done with absolute certainty, 
because there would not be a surplus of £1,000,000 next year, 
for the fluctuations were very considerable, and a bad year would 
make a difference of £200,000 or £300,000 a year. It was also 
necessary to consider the possibility of such a contingency as an 
Afghan war before parting with the surplus, or a war with 
Russia on the Afghan frontier. Upon the question of railway 
gauge, Sir John Strachey observed that a broken gauge was a 
distinct disadvantage, because, for one reason, it prevented the 
rates being arranged at a minimum ; but he was bound to admit 
that for some time to come, seeing that there were now in 
existence both narrow and broad gauge railways in India, it 
would not be possible to carry out a system of uniform gauge. 
At a subsequent meeting Sir James Caird, another high 
authority on Indian affairs, was examined. He explained 
that he was a member of the Famine Commission appointed 
in 1878, which reported in 1880 in favour of the con- 
struction of 10,000 miles of railway, to provide against 
famine, the whole to be constructed in twenty-five years, 
at the rate of 400 miles a year. At that time India was 
only just recovering from an extremely severe famine, and 
was in the throes of an expensive war, and therefore nothing 
could be done then; but since then there had been prosperous 
seasons; the finances of the country had greatly improved. 
Moreover, the rate of interest had fallen very considerably ; 
therefore capital could be obtained on much easier terms than 
formerly, and that being so, he thought the Government might 
safely go much further than even the Commission of 1878 had 
recommended. Hitherto railways in India had cost £13,500 a 
mile, but he thought that the cost would now probably be less 
half that amount. Three plans of making railways in 
India had been tried. The first system was that of Government 
guarantees, which he thought had, on the whole, been success- 
ful, although very expensive. Then there was the plan of con- 
structing lines on borrowed money, but of that there had not 
been sufficient experience to test it fully; and the third method 
was that of assisted railways, which did not appear to have been 
very successful. As to the guarantee system, Sir J. Caird held 
that while the risk should be borne by those who had the 
benefit of the lines, viz., the people of India, still there 
were advantages in the Government retaining the entire control 
in their own hands, and he believed they would lay out the 
money in the most favourable way, quite as well as any direc- 
torate in London. Seeing that the Government could not 
induce capitalists to advance money except on a Government 
guarantee, they had better undertake the railways themselves. 
Their proposal was that 29 millions should be spent upon un- 
productive lines and 24 millions by capitalists, in five years, at 
the rate of 10} millions a year. It was not necessary to go ata 
very great rate in this matter, for the question of finance and 
the disturbance of labour had to be considered; and if in the 
next four years 5000 miles of line could be constructed at a cost 
of 66 millions a year, that would be sufficient. The witness 
spoke also of the advantage and desirability of having a uniform 
gauge on a through line, and in addition entered at some 
length into the commercial aspect of an extension of the Indian 
railways. At the next sitting of the Committee, Mr. Chapman, 
a director of the Great Indian Peninsula Railway, expressed 
the opinion that railway extension had not, been carried out in 
India as rapidly as it; should have been, observing that the rail- 
ways had done more to promote the material prosperity of the 
country than any other measures. At the same time he did 
not think that the Government ought to incur risk in regard to 
railways, and he dissented from the view that the restrictions 
imposed by the Government on private railways had checked the 
development of trade. At the last meeting of the Committee 
—on Friday, before the adjournment for the Easter recess— 
Mr. John Glover, a public works contractor in India, gave 
evidence respecting the construction of railways, in which he 
had been largely engaged. He recommended that all main lines 
of railway between the great centres of population should be con- 
structed on the broad-gauge system; but in the smaller districts 
of Northern India and British Burmah narrow-gauge lines might 
be made with advantage. He further expressed the opinion 
that the Government officials interfered too much in the manage- 
ment of railways, and that the financial condition of India 
would now justify a much larger expenditure on railways. 


ROYAL AGRICULTURAL SOCIETY'S SHOW AT 
SHREWSBURY. 


So far as what is ordinarily known as the “implement yard ” 
is concerned, the forthcoming show of the Royal Agricultural 
Society of England will be smaller than in either of the past 
seven years, with the single exception of 1880, when Carlisle was 
visited. Nevertheless, the fact that the space in the various 
rows of each description of shedding which has been taken up 
by intending exhibitors, with a view to the display of their 
manufactures or other articles, reaches a total length of 11,892ft., 
is sufficient to assure the public that there will be an extensive 
variety of inventions calculated to satisfy the most eager sight- 
seer, jally when it is remembered that, under heavy 
penalties, exhibitors are prohibited from bringing duplicates 
into the showyard. The rules of the Society affecting its annual 
country meeting always tend to encourage a decrease rather 
than an increase in its already far too unwieldy proportions. 
To curtail the dimensions of the Royal Showyard is, in reality, 
an absolute necessity, for after all it is not every town 
or city which can hold out the inducement of a suitable 
site of practically unlimited extent. Besides, those whose 
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business or inclination lead to a careful and complete tour 
of the yard, are by no means desirous of adding to the under- 
taking. Nothing would be easier than to adopt a policy which 
would ensure an annual exhibition of infinitely greater extent 
than the “ Royal” shows to which farmers have of late years 
become accustomed ; yet, on the other hand, it is certainly not 
desirable that our National Agricultural Society should descend 
from its present eminence as an institution aiming solely at the 
promotion of the oldest and noblest employment of man. 
Hence, although it is difficult to draw a hard-and-fast line as to 
what is strictly in keeping in an agricultural showyard, the true 
policy is that now pursued—to offer greater facilities for the 
exhibition of purely agricultural articles than for the “ miscel- 
laneous” collection of exhibits bearing no visible connection 
with agriculture, which somehow or another decline to be 
excluded from showyard catalogues and sheddings. Appended 
will be found a statement of the space allotted in the three 
chief divisions of the Royal Show, with the corresponding figures 
in each of the previous seven years :— . 


Shrews- Read- Car-| Lon- Liver- 
Description of York. Derby. ). | | Bristol. 
ing. lisle.| don. | pool. 


Feet. | Feet. Feet.| Feet. Feet! Feet.| Feet. | Feet. 


Ordinary .. ..| 8,303 | 9,569 9,326 9,188 16,662/16,000 11,735 12,183 
Machinery in | } 

motion .. ..| 2,035 | 1,949 2,289 2,102 2,062) 4,683 2,847 2,733 
Side sheds ..| 1,554 | 1,618 1,402 1,511 1,059) 2,220 964 880 


Total .. .. ../ 11,892 | 18,136 13,017 12,751 9,781! 22,903) 15,546 15,796 


The entries of horses, cattle, sheep, pigs, butter, cheese, hives 
and honey do not close until May Ist. In these departments a 
very comprehensive collection is expected. 


H. M. TELEGRAPH CABLE SHIP MONARCH. 

AFTER some fourteen years of hiring and chartering steamers 
for the purpose of laying and repairing the many submarine 
cables under the charge of the Post-office authorities round our 
islands, the engineers of the department have at length succeeded 
in getting the Treasury to give them a steamer of their own, 
and the Monarch, which has now returned from her first duties 
at Jersey, is the result. The experience which Mr. Graves, 
Engineer-in-chief of her Majesty’s Telegraphs; Mr. David 
Lumsden, Marine Superintendent; and Mr. W. R. Culley, 
Assistant Superintendent, have obtained during these fourteen 
years of chartering and hiring all kinds and conditions of 
vessels, rendered them highly qualified to design such a ship as 
was required for the service. Mr. J. H. Ritchie, of London, 
was called in to help them in the final design, and under his 
superintendence the ship was built and engined by Messrs. 
David J. Dunlop and Co., of Port Glasgow. We this week 
illustrate the full ship, together with sections, and we propose 
to give a detailed description of her, together with further 
drawings, in a subsequent number. 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 
Before Mz. Justice DENMAN. 
April 9th. 
WESTINGHOUSE t. LANCASHIRE AND YORKSHIRE RAILWAY COMPANY. 


Ir will be within the recollection of our readers that the questions 
of fact in this action were tried last December before a special 
jury, the findings of which are referred to in the following judg- 
ment, and that several questions, partly of law and partly of fact, 
were reserved for the consideration of the Judge himself. Further 
arguments were heard during two days of last sittings, and on the 
9th inst. the Judge delivered his judgment, the text of which is 
given below. 

The Soricrror-GENERAL, Mr. Aston, Q.C., Mr. Davey, Q.C., 
and Mr. CHapwyck HEALEY were for the plaintiff; and Mr. 
WEsstTER, Q.C., and Mr. Moutton for the defendants. 


Mr. Justice DENMAN: This action was originally brought for 
the infringement of four patents, of which the plaintiff was grantee 
or assignee. The writ was issued on the 10th March, 1882, and 
pleadings and particulars on both sides relating to several matters 
other than those discussed at the trial were delivered between that 
date and 8th January, 1883, when the plaintiff served a notice on 
the defendants that the plaintiff thereby discontinued his action 
as to several of the letters patent originally mentioned, ‘‘ and that 
the action would thenceforth be only prosecuted in respect of the 
infringement of the letters patent dated Ist May, 1874, No. 1540, 
and of those dated 25th November, 1883, No. 3840.” 

At the trial before me, the Solicitor-General, who —— for 
the plaintiff, stated in his opening speech that the plaintiff now 
abandoned all the claims, except claims for the infringement of the 
invention specified in the second claim of the specification of 
patent No. 1540, and of the invention claimed in the fourth claim 
of the patent No. 3840. After a long trial, several questions were 
left to the jury, with which it is unnecessary now to deal beyond 
stating that the jury found the plaintiff's invention, as regards the 
combination in claim 2 of the patent No. 1540, was both new and 
useful, but that it had not been infringed by the defendant. They 
also found as regards that patent that the inventions claimed by 
the 4th and 5th claims in the specification were not new. As 
regards claim 4 of the patent No. 3840, they found that it was new 
and useful, and also that it was infringed, and they also found that 
one of the claims—No. 5—in that specification which was attacked 
by the defendants as old was new. But in the course of the case 
it was further contended by the defendants that they were entitled 
to judgment in their favour in respect of patent 3840 on the 
grounds, first, that the first claim in the specification was, in fact, 
a claim to three distinct inventions, one of which was admitted to 
be old; and secondly, on the ground that the second claim in the 
same specification was a claim to an invention already patented 
and claimed in a prior specification of one Abel. It was agreed at 
the trial that these two questions should be decided by me after 
argument, on further consideration, and that I should find any 
facts which it might be necessary to find upon the evidence already 
given in order to dispose of them. I accordingly heard counsel 
upon these questions, and proceed to give judgment upon them. 

I will first deal with the objection to claim 1 of the patent 3840. 
That claim was one of five. Three of these related to apparatus 
which may be described as valve devices, regulating the admission 
of compressed air into, or the creation of a vacuum in the brake 
= working the piston, operating upon the levers in imme- 

iate connection with the brakes with the object of putting on the 
brakes and taking them off, and also of preventing the brakes from 
** creeping ” on when the train is in motion, by reason of the leak‘ 
age occurring in the train pipes which supply or exhaust the air, at 
the will of the engine driver, and which rush along the train from 
the locomotives, and are in connection with the brake cylinders 
under the several carriages. The other twoclaims of patent 3840 
related to the apparatus of levers, ties, rods, &c., for applying the 
brakes, and have nothing to nothing to do with the questions 
reserved for my present decision, except so far as the mode of 
claiming the inventions there described may throw any light upon 
the intention of the patentee in using the he has in 
the two claims impeached. 

Before reading the words of these claims it will be right that I 


should notice the words immediately preceding them, which were 
much relied upon for the plaintiff as negativing the view submitted 
by the defendants’ counsel as to the true meaning of the first claim. 
They were as follows :—‘* Having thus described the nature of the 
said invention and in what manner the same is to be performed as 
communicated to me by foreign correspondent, I would have it 
understood that no claim is intended to be made to such portions of 
the apparatus herein described as correspond with portions de- 
scribed in the previous specifications referred to which nevertheless 
it has been necessary to describe in order that the manner of per- 
forming the present invention might be more fully understood, but 
I claim in respect of apparatus for working brakes on railway trains 
first,” &c.; then follow the claims. Nine other specifications rela- 
ting to improvements in working railway brakes were referred to in 
the specification, one of which was one of the plaintiff's own— 
No. 1735—of which more will have to be said hereafter. The first 
claim was as follows: ‘‘ First the improvements in the construction 
of the triple-valve box substantially as herein described in reference 
to figures 10,11, 12, and 130f sheet 3. Such improvements consisting 
in the method of securing the cover in the use of a flexible metallic 
diaphragm having limited play between the sloping faces of the 
valve box and its cover, and in the construction and arrangement 
of the valve S? and the passages to and from it.” It was admitted 
on the trial and in the argument before me that “‘the method of 
securing the cover,” as described in the specification, p. 9, lines 
34—41, and as shown on sheet 3, figures 12 and 13, was well known 
before the date of the patent. The defendants contend that upon 
this admission they are entitled to have it decided that the patent 
No. 3840 was invalid on the ground that the specification distinctly 
specified the ‘‘ method of securing the cover” as one of the inven- 
tions claimed. In support of this view it was urged that the words, 
“*T claim the improvements in the construction of the triple-valve 
box consisting in” matters 1, 2, and 3 manifestly intend to claim 
each as a separate invention; that it would be altering the obvious 
meaning of the words to construe them as equivalent to “I claim 
the improved triple-valve box described, consisting partly of the 
old method of securing the cover which I have elaborately described 
herein.” That the claim ought to be construed with reference to 
the other claims in the specification, namely, the second, claimin, 
“*a loaded valve substantially as herein described;” the 3rd an 
4th—where a bination is claimed—using the word ‘‘ combina- 
tion,” and the 5th speaking of ‘‘the method substantially herein 
described.” They also relied on the evidence of Mr. Imray and 
Mr. Hopkinson, witnesses for the plaintiff, and of Sir F. Bramwell, 
a witness for the defendants, who said that the cover in question 
was wholly independent of the other two matters enumerated in 
claim 1, which might be used together in whatever way the cover 
might be put on. They also aid stress on the words in the 
specification at p. 6, lines 28—38, which, after stating that the 
“‘triple-valve box” is of the kind described in a previous patent— 
No. 1735—proceeds to describe separately, first, the flexible 
metallic diaphragm mentioned in claim 1; then, in considerable 
detail, the mode of securing the cover, and then the arrangement 
of the valve; and they contended that the language of that pas- 
sage, and of the passage describing the cover in p. 9, 34—41, was 
the language of a person claiming to be giving to the world a new 
invention in that respect, and not that of one describing a well- 
known thing. 

On the other hand, it was contended for the plaintiff, that look- 
ing at the specification as a whole, it is apparent that the first 
claim is intended to apply only to the particular triple-valve box, 
described in other words to a combination of the three things 
described as improvements, in which case it was not contended 
that the claim might not be supported. The Solicitor-General, in 
his argument, relied upon the very notoriety of that part of the 
all combination which isted in the method of securing the 
cover as a strong ground for holding that it could not have n 
intended to make any claim in respect of it. He contended for a 
construction in favour of the claim, if two were possible, one 
favourable and the adverse. He laid stress upon the words “‘im- 
provements substantially as herein described in reference to figures 
10, 11, 12, and 13,” two of which figures only are confined to the 
cover, as amg yy that the mode of securing the cover was not 
intended to be claimed as a separate invention, but the improved 
triple-valve box as a whole. He upon this point relied strongly on 
the case of Plimpton v. Spiller, in the 6th Chancery Division, 
p. 412, and especially upon the observations of the late Master of 
the Rolls in that case, to be found at pp. 422 and 423 of the report; 
upon those of James—Lord Justice—in p. 427, and upon those 
of Brett—Lord Justice—in p. 433. That was a case in which the 
specification tained two separate claims headed “first” and 
“ second ;” but inasmuch as the Court thought that the second 
claim, which was of a well-known method, even if intended to be 
a separate claim, was fairly construed, only intended to be claimed 
when used with the new invention mentioned in the first claim, it 
was the duty of the Court to overrule the objection to the patent 
on the ground shortly stated by the Master of the Rolls at p. 423 
of the report, as follows: ‘‘If the claim can be read in two ways, 
one claiming something that has a merit of novelty, and the other 
claiming something which would show the man to be ignorant of 
all the ordinary appliances used in every workshop in the world, it 
is the duty of the judge to adopt the construction which makes 
the patent r ble and ible rather than that construction 
which ‘makes the patent utterly absurd.” In answer to the 
grammatical argument for the defendants, he relied upon the con- 
sideration that each separate claim is confined to a different sub- 
ject matter, the first of which is the triple-valve box as a whole, 
and contended that the enumeration of the three matters con- 
stituting the first claim was merely for the explanation of the 
whole claim; and Mr. Aston, following the Solicitor-General, con- 
tended that notwithstanding the use of the word “‘ improvements” 
in the plural and the enumeration of the three particular matters, 
the whole effect of the words was exactly the same as if the first 
claim had been, ‘‘I claim first the improved triple-valve box sub- 
stantially as described.” 

Though not without considerable doubt upon the point, I have 
come to the conclusion that the plaintiff is entitled to judgment 
upon this question. I think the case of Plimpton rv. Spiller, 
though it is not exactly in point, is an « fortiori case in principle 
for so holding, and that upon the whole the arguments for the 
plaintiff are stronger than those for the defendant. I do not leave 
out of sight the argument addressed to me by Mr. Moulton, founded 
upon the language used by Lord Chelmsford in Harrison v. 
Andersten Foundry Company, 1, appeal cases, p. 581, as to the 
proper mode of construing a claim, viz., that “it ought not to be 
subjected to what has been called a benign interpretation nor to a 
strict one,” and “‘ that the language should be construed according 
to its ordinary meaning;” but I think that it is also necessary to 
look at the whole of the specification, and at the state of know- 
ledge at the time of its publication, in order to decide whether a 
particular claim is a claim to a combination of several things, some 
new and some old, or a claim to several distinct inventions. So, 
looking at claim 2 in connection with the various pas in the 
specification, and the diagrams relating to the triple-valve box, I 
have come to the conclusion that the claim does sufficiently, though 
not in the best possible manner, at information to persons 
acquainted with such machinery, that the thing claimed is the 
triple-valve box described, or in other words, the combination of 
the cover described, the flexible metallic diaphragm described, and 
the valve S?, and the passages to and from it constructed and 

as described, all constituting an improved triple-valve 

box. If this is so the admission as to the want of novelty of the 

cover alone is immaterial, and as there is no question before me as 

to the novelty of the combination, I must give judgment upon this 
objection for the plaintiff. ‘ 

come now to the second point argued on further consideration. 

It was contended that the second claim in the specification— 

No. 3840—was bad because upon the admitted facts, as it was said, 


ed in a 


the use of a loaded valve for the purposes contemplated was 
already described and claim 1873, 


t of May, , No. 1735. 


It was agreed that this question, whether it be one wholly of law 
or wholly of fact, or a mixed question of law and fact, should be 
disposed of by me without being left to the jury. 

laim 2 was as follows:—*‘ Second the use of a loaded valve for 
permitting the escape of the fluid leaking into the pipe of the brake 
cylinder except when such pipe is charged sufficiently to cause the 
brakes to be applied substantially as herein described.” 

In order to 1, ys this objection, it is necessary to explain 
the nature of the invention described by the specification and 
figures somewhat in detail. The specification, after describing the 
triple-valve box claimed in the first claim, goes on at p. 7, line 
as follows:—‘‘In the pipe leading from one of the parts of th 
triple-valve box to the brake cylinder is situated an escape valyg 
for the purpose of preventing the brakes from bei applic in cas 
of the passage of a small quantity of compres uid from th 
auxiliary reservoir to the brake cylinder.” It then goes on to 
explain that this escape valve prevents the brakes from being 
on by leakage, causing a reduction of pressure on one side of 
diaphragm in the triple-valve box, and allowing fluid to pass into 
the brake cylinder. It then de.cribes the escape valve as follows: 
—‘It consists of a plunger of some weight fitted loosely in 
casing the bottom of which has a small aperture to the pipe con. 
necting the brake cylinder to the triple-valve box. The upper part 
of the casing has a small opening to the outer air and forms a seat for 
the upper end of the plunger which is provided with a V-shaped 
rib.” It goes on to describe the operation as follows:—‘‘ When 
there is a considerable increase of pressure in the pipe leading to 
the brake cylinder, such as there would be in applying the brakes, 
the plunger is caused to rise so as to close the escape aperture; 
but when the pressure in the pipe is only a little increased, this 
increase of pressure not being sutlicient to overcome the weight of 
the plunger, the aperture of the casing remains open and the 
excess of fluid is allowed to leak out.” The escape valve men. 
tioned in the above passage is the loaded valve referred to in 
claim 2 of the specification No. 3840, The only further description 
of this escape valve is by reference to the drawings and by the 
drawings themselves. At page 9, line 28, we read:—‘‘ The con- 
struction of the triple-valve box V and of the leak or escape valve 
B*is shown by the foes drawn to an enlarged scale in sheet III.,” 
and at p. 10, line 15, the escape valve is further spoken of as 
follows:—‘‘ The escape valve consists of a casing B* in which is 
placed a plunger B* having on its upper face a V-shaped rib that 
can seat against a caoutchouc or other soft ring B* encircling an 
opening B* on the cap of the valve box B'. The plunger b? is 
made of such weight that when there is only a moderate excess of 
pressure in the pipe v! over that of the atmosphere, such as might 

caused by leakage into that pe from the valve box V, the air 
escapes by the passage v* round Band out at b*; but when the 
pressure in r! is considerably and suddenly increased for the pur- 
pose of applying the brakes the plunger B? is lifted up against the 
seat closing the escape part 

The drawings in the ordinary printed copies of the specification 
were on too minute a scale to make it possible to understand the 
references in the above passages; but when the “‘ Figures drawn 
to an enlarged scale” were referred to, the description became 
quite intellibible, and the model was produced showing the things 
referred to plainly enough. 

The first question raised as against this second claim was that it 
was a claim for any loaded valve used as described, and therefore 
bad, as there could not be any novelty in the mere use of a loaded 
valve. Iam of opinion that this is not the real meaning of the 
claim, but that the claim is limited to the use of such a loaded 
valve as that described, or any mere colourable variation of it. 

This leaves the question whether the loaded valve in question 
was anticipated by the valve described in the prior patent No. 1735 
of 1873. That was a patent taken out by the same person as 
No. 3840, containing as many as 24 claims for apparatus for work- 
ing brakes and signals on railway trains, the seventh of which 
claims was: ‘“‘The combination with the double-check valve 
described in reference to figure 19, sheet 1, of the stem K working 
in a hole in the case, so as to allow the escape of fluid that may 
leak into the case.” On reference to figure 19, sheet 1, of that 
specification, and to the descriptions in the specification itself, Iam 
of opinion that the escape valve or loaded valve claimed in the 
patent No, 3840 is a claim of a substantially different invention 
from the double-check valve described in the patent No, 1735. 

This does not appear to me to be a question of law, but one of 
fact which I have to dispose of as a jury would have to do. Upon 
the argument before me, a model marked ‘‘ J. I. 19,” and a draw- 
ing marked ‘‘F, J. B. 1,” were used on both sides, accurately 
showing, the former the double-check valve of No. 1735, and the 
latter the loaded or escape valve of No. 3840. It is difficult to 
describe the difference, but in my judgment the mere inspection of 
the two exhibits in question was enough to show that the two 
things described were essentially different. It is true that each 
performed some of the functions performed by the other; but the 
configuration of the two was very different, and the effects by no 
means identical. I cannot at all agree with the contention of the 
defendants’ counsel that it was admitted by the plaintiff's 
witnesses that the two were identical. Mr. Imray, though he 
admitted that the use of the double-check valve of No, 1735 
would be “the use of a loaded valve for permitting the escape of 
fluid leaking into the pipe of a brake cylinder, except when such 
pipe is charged sufficiently to cause the brakes to be applied,” 
qualified his admission by adding to the word ‘‘ Yes” the words 
“‘one of a particular kind,” ‘‘one of a different kind,” ‘one 
which if it been claimed after the loaded valve of No. 3840 
would not have been an infringement of it,” ‘‘ one requiring inde- 
pendent invention.” Professor Hopkinson agreed in this opinion. 
On the other hand, Sir Frederick Bramwell expressed a contrary 
opinion; but the reasons he gave seemed to me rather to go to the 
inutility of the plaintiff's leakage valve, if the pressure is properly 
kept up by a compressing engine constantly at work, than to proof 
of the identity of the double-check valve of No. 1735 with the 
plaintiff's leakage valve. 

In this conflict of testimony between such high authorities, I 
think t weight ought to be attributed to the distinctions ably 
pointed out by the Solicitor-General between the objects and the 
working of the two valves in question. It is not necessary to 
enumerate these; but it is impossible to read the two specifications 
without seeing that the main object of preventing the ‘‘ creeping 
on,” as it is called, of the brakes provided against in No. 3840 by 
means of a loaded valve is not the object aimed at in No. 1735, 
and that the nice adjustment of weight, which is the main feature 
of the valve of No. 3840, is never thought of or referred to in 
No. 1735. In these, and in several other particulars, I think it 
was well shown that the two inventions are substantially different. 
They are not, in my opinion, substantially described or shown in 
ef drawings as alike. 

am, therefore, of opinion that I ought to find, and I do find, 
that neither in law nor in fact was the invention of the double- 
check valve of No. 1735 an antizipation of the loaded valve of 
No. 3840, and that upon this point also the plaintiff is entitled to 
succeed, 
The result is that I must give judgment according to the findings 
of the jury, and also judgment for the defendants in respect of the 
matters abandoned by the plaintiff, with all necessary certificates. 
I say nothing about costs, which I think may fairl be left to 
abide the event of the several findings for plaintiff defendants 
respectively. 


KEnsIncToN MusrvuM.—Visitors during the week ending 
April 19th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 33,974; mercantile marine, Indian 
section, and other collections, 12,807. On Wednesday, Thurs: 
day, and Friday, free, from 10 a.m. to6p.m., Museum, 49853 
mercantile marine, Indian section, and other collections, 4771. 


Total, 56,537. Average of corresponding week in former years, 
51,968. Total from the Bond 20,961,990. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tur markets this week have been attended by more sellers than 
buyers, and it is not, therefore, matter for surprise that makers are 
unable to report the receipt of much new business; but more sales 
would have been recorded were the prices offered by would-be pur- 
chasers satisfactory. As os are not, a considerable amount of 
business has to be still refused. 

The mills and forges are all in operation again, the ironworkers, 
who last week declined to resume when the furnaces had been got 
ready for them, having, on Monday, gone on without further ado. 

The sheetmakers reported to-day—Thursday—in Birmingham 
that there were plenty of inquiries about alike from merchants for 
export and also from home. cotisumers. The difficulty which lies in 
the way of the acceptance of the contracts offered is the low price 
attached. Makers cannot accept these and get profit. Numbers 
of them are still therefore allowing inquiries to on elsewhere, 
But the mills keep pretty steadily engaged. pid execution is 
the order of the day, since purchasers will not consent to wait for 
deliveries when they give out specifications. Considering that 
South Staffordshire has almost a monopoly of the sheet trade, 
there should be more firmness in prices than now appears. Singles 
are £7 5s. to £7; doubles, £7 15s. to £7 10s.; and lattens, £8 10s. 

Woodford sheets, single gauge, were quoted to-day £8 10s.; 
doubles, £10; 25 and 26 b.g., £11 10s.; and 28 b.g., £12. 
Crown qualities are £1 additional to the above, and “best” 
descriptions £2 10s, additional. Mild steel sheets were quoted 
£13 10s. for Cage, £14 10s. for doubles, £16 for 25 and 26g., and 
£16 10s. fer 28g. Woodford charcoal sheets were quoted £16 
for 9 ae £17 10s. for doubles, £19 for 25 and 26 g., and £19 10s. 
for 28 g. 

There was no giving way in the excellent reports which for 
several weeks the makers of working-up and stamping sheets have 
brought on to Change. The works keep busy on the basis of £10 
to £11 for working-up doubles, and £13 for stamping lattens. 

Tin-plates are in good outturn and prices are improving. Messrs. 
E. P. and W. Baldwin report this week an advance of 1s. per box. 
American orders have been booked by cable at this advance, and 
the firm inform me that they have refused offers to double these 
contracts except at a further 1s, rise. 

The demand for bars, ons and strips does not show improve- 
ment, The amount of new business for these classes of iron which 
the quarterly meetings have brought out has been much below the 
average. Merchants are still ‘“‘ bearing” the market, but makers 
oppose as bold a front as is possible. 

The majority of the merchant mills are only employed from 
hand to mouth. Those can see farthest ahead who have shippi 
orders upon the books. Excellent bars are to be had at rod ani 
second qualities at £6 15s. to £6 10s. Some common bar 
makers refuse to go below £6, and they stated this afternoon 
that would not consent to accept less than this even for hurdle 
iron, Other firms would here and there have taken £5 17s. 6d. 
Hoops were again £6 7s. 6d. to £6 10s. for export sorts. 

Neither native nor "x pigs are in average demand. Buyers 
decline to 5) te, and will only satisfy early necessities. 
Vendors, in the absence of much business, do not care to make 
current prices public; but pray, Me be taken as about 43s. for 
Northampton pigs and 44s. for Derbyshire. Hematites are 57s. to 
58s. 6d. nominal Staffordshire all-mines are 62s. 6d. to 60s. for 
hot-blast, 50s. for best part-mines, and 40s. to 37s. 6d. for cinder 


iron. 

By the mail delivered this week from Melbourne, it is learnt that 
galvanised iron in that market is in fair demand, and that 200 
cases of Gospel Oak and Walker’s brand had been disposed of. 
Quotations ranged from £20 to £21, according to brand. Bar and 
rod iron were moving off quietly at £9 to £9 10s. Black sheets 
were sold at £11 10s. for Nos. 8 to 18, and hoops at from £9 10s. 
to £10. Pig iron had had moderate attention at £4 5s. per ton. 
For fencing wire a slightly better demand had arisen, and quota- 
tions , ee from £11 10s. to £12 10s., according to brand and 
number. 

The leaders of the ironworkers note with satisfaction the small- 
ness of the reduction which the arbitrator to the North of England 
Wages Board has decreed. The wish is probably father to the 
thought; nevertheless, the leaders do not believe that Alderman 
Avery, of Birmingham, will award the full reduction of 6d. per ton 
in puddlers’ wages, and 5 per cent. in millmen’s, asked for by the 
Staffordshire masters. Yet it is to be borne in mind that, even 
after the reduction just declared in the North, wages in this dis- 
trict remain 3d. per ton above the northerners, and the competi- 
tion of the Middlesbrough ironmasters with those of South 
Staffordshire is becoming so keen—the Middlesbrough people 
underselling this district by 10s. per ton on plates, angles, &c.— 


In connection with the continental trade, it is not a satisfactory 
feature that the tube makers have just received notice that the 
through railway and shipping rates from this district to Amsterdam, 
Hamburg, Rotterdam, and Antwerp are increased from 16s. 6d. to 
19s. 10d. per ton. The shipowners, it is believed, take the bulk of 
the increase, not the carriers by land. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this district con- 
tinues without improvement. In fact, since the quarterly meetings 
there has been little or no business doing in either pig or manufac- 
tured iron, and no one seems to look forward to the future with 
any degree of confidence. Finished iron makers, indeed, complain 
that probably there was never a time when they were less able to 
see ahead than at present, and on all sides there is an evident 
indisposition to buy more than from hand to mouth. It is not that 
prices are high that stands in the way of business; but as there is 
no prospect of any upward movement, buyers prefer to take what 
chance there may be of their being lower, and only purchase as 
actual requirements compel them to come into the market, Quoted 


unless this is backed up by orders of some extent the spurt will soon 
die out. Prices are a little firmer, sales of mixed Bessemer quali- 
ties having been made at 47s. 6d. per ton net at works. is I 
undertand is not the case all over the district, sales being effected 
at lower quotations. Makers, however, are not anxious to do 
business at the present existing unprofitable rates, and any attempt 
to force down prices is firmly met. There is a great want of con- 
fidence on the part of consumers, and little speculation is notice- 
able in the market. The weight of metal warehoused at makers 
has become considerable. The output of the district has been well 
maintained, and, as the shipments have fallen off, stocks are 
growing and have become very extensive. Altogether, for the time 
of the year, the trade is in anything but a satisfactory state, and I 
am afraid that unless better business comes to hand, we shall hear 
of makers further agen: | the output. The steel trade is in an 
equally bad condition, and very few orders are coming to hand. 
Rails are in limited demand at from 90s. and upwards per ton net 
at works, prompt delivery. Steel shipbuilders are almost at a 
standstill, and no inquiries are being made. Some of the local 
yards are partially closed, and large numbers of men are unem- 
ployed. n ore is in better request, and prices have somewhat 
improved. Sales are being made at from 8s. 6d. to 9s. per ton net 
at mines. Large stocks are held. Coal and coke quiet. Shipping 


rates show no material change; naturally, makers do not care to | dull. 


come down in their — unless there is some prospect of doing 
business, and practically there are no offers in the market either to 
test what makers would be willing to take or to indicate that 
buyers would be "ig nae to give out orders at lower prices. There 
is, however, little doubt that if bond fide business were offered 
makers in most cases would be open to meet buyers with some 
reduction upon the present nominal current rates. 

The Manchester iron market on Tuesday was fairly well attended, 
but little or no business was reported. For Lancashire pig iron 

tati remained on the basis of 43s, 6d. to 44s. less 24 for 
forge and foundry qualities delivered equal to Manchester, but no 
orders are being booked at these figures. Offers, but of no great 
weight, are reported at a little less money, and these there is now 
more disposition to accept. In districts brands of pig iron prices, 
if anything, are rather easier, 43s. 4d. to 44s. 4d. less 24 being now 
about the average price for forge and foundry Lincolnshire delivered 
equal to Manchester. Outside brands such as Scotch and Middles- 
brough are also offered at under the nominal current rates, and 
g.m.b. Middlesbrough can be bought readily at about 45s. 4d. net 
cash delivered equal to Manchester. 

The business doing in hematites continues very small. In some 
quarters an a is looked forward to which is based on the 
prospects of a large demand for steel rails for India, but buyers do 
not appear to be at all influenced by this to give out orders beyond 
small parcels for ara requirements, and prices continue low, 
56s. less 24 being about an average figure for good foundry brands 
delivered into this district. 

In the finished iron trade the business doing is extremel: 
limited. The average price at which good Lancashire and Nort 
Staffordshire bars could now be brought is about £5 15s. per ton, 
but this does not bring forward buyers. North-country iron con- 
tinues to compete here at very low prices, and this is seriously 
we with the business of the local and North Staffurdshire 
makers. 

Brassfounders report trade as only quiet, with the demand for 
all descriptions of engineers’ fittings falling off, and very low prices 
having to be quoted to secure orders. 

Engineers generally throughout this district are being kept fairl: 
employed. Tool- ers have still a considerable weight of wor 
in hand, and most of the leading firms are busy on orders both for 
home and abroad. At one of the local works—those of Messrs. W. 
Hulse and Co., Salford—that I have visited during the past week, 
the addition of a large new erecting shop, about 110ft. long and 
37ft. high, has been necessary to meet the requirements of orders 
recently received, some of which present special features that may 
be noticed briefly. Amongst the heavy tools the firm have in hand 
is a massive railway wheel-turning lathe, weighing complete 
upwards of 40 tons. This machine is fitted with four com- 
pound slide rests, and each headstock has its own inde- 
pendent single, double, and treble-geared driving. The bed 
shaft is in two pieces, which can be pled or pled 
in the middle, so that when uncoupled the machine can 
be used as two distinct lathes for tire turning, wheel boring, 
&c., and when coupled, as one lathe for turning both ree. - 
simultaneously on their axle. This lathe is being specially con- 
structed for one of the leading Scotch railway companies, for 
whom Messrs. Hulse are also making several of their 5ft. patent 
broad traverse planing machines of which some time back I gave a 
short description. Several other large tools are also being con- 
structed for arsenal work, including a steel ingot boring machine 
about 80ft. long over all, and several 40in. centresliding, surfacing, 
screw-cutting and tapering lathes about 55ft. to 56ft. long. 


that our ironmasters declare that it is absolutely y that 
they should have some substantial relief. Alderman Avery has 
fixed Monday next, in Birmingham, for hearing the masters’ claim. 

The puddlers, shinglers, and other ironworkers employed by the 
Patent Shaft and Axletree Company, Wednesbury, instead of 
being guided in their wages arrangements by the decisions, from 
time to time, of the Wages Board, have, it is reported, mutually 
agreed with their mp nN to fall back upon the old lines of giving 
~ taking fourteen days’ notice before submitting to any alteration 

wages, 
_ An important meeting of the Coal Trade Wages Board came off 
in Wolverhampton on Wednesday. Mr. J. B. Cochrane, the 
chairman, announced that several gentlemen had been selected to 
accept the office of president in the room of Mr. Haden Corser, 
resigned. All, however, had refused, on the ground of other 
engagements; but he had reason to believe that the real cause was 
that these gentlemen did not believe that the operative section of 
the board were loyal, and would not consent to abide by any award 
which the president might from time to time make. Other 
masters accused the men of having broken up the last arbitration 
proceedings by refusing to agree to anything which told in the 
slightest against their side. If this continued, the Arbitration 
Board would be a farce. The operatives’ representatives declared 
that the acy body of the men were loyal to the Board; but that 
they wished for an abandonment of the proposition which had 
been made that a sliding scale should be established to regulate 
wages in the future. The Board sat in private to select the names 
of other gentlemen who should be asked to fill the joint office of 
permanent president and arbitrator to the Board. 

The contract for 200 tons of wrought iron girders, which the 
Great Western Railway Company intimates that it is willing to 
place, should fall to this district, since the metal is required for the 
construction of a bridge near Wolverhampton. 

Makers of railway m ironwork and the like note with satis- 
faction that the Indian lines are again in the market. The State 
Railways of the Empire are inquiring for a supply of carriage iron- 
work and fittings. The Scinde, Punjaub, an Delhi Railway need 
wagons, iron frames, sheets for goods wagons, bolts and nuts, fish. 
plates, washers and spikes, galvanised roofing sheets, and copper 
and brass boiler tubes ; while the East India Railway is prepared 
to contract for the delivery of wrought iron, steel, &c. 

e railway iage fastenings’ trade is very dull just now, con- 
sequent upon a lack of railway extensions. The demand for 
— and carriage and for engineers’ bright bolts and nuts is also 

me, 

The wrought iron tube makers are in receipt of good orders for 
pas, water, and steam a from India, Australia, New Zea- 

nd, some parts of South America, and the nearer countries upon 
the continent of Europe. Makers still loudly complain of the 
Scotch and German competition. In boiler tubes especially, the 
Scotchmen appear to be carrying everything before them, and the 
Germans are in London at prices under those quoted by 
English firms. ; 


Amongst lighter class of tools Messrs. Hulse are making a number 
of gap lathes, in which the guide screw is placed inside the bed to 
avoid the cross strain to the saddle arising in lathes where the 
screw is placed outside. By a patented arrangement the screw 
may be withdrawn clear or partially clear of the gap when openas 
required, or projected across the gap when closed, and yet retain all 
the functions of an ordinary screw-cutting lathe in either position. 
The gap og are taken out sideways so as to avoid taking a 
chuck or face plate off the spindle when the use of the gap is 
required. The firm have also a number of Government orders in 
hand for milling machines of various types, some of which are 
provided with overhanging arms for supporting the outer end of 
the cutter mandrels, 

The leading cotton machine making firms in the district are also 
well employed, but in this branch of trade business is gradually 
drifting into special grooves, and is almost entirely in the hands of 
some half dozen large firms who lay themselves out for specialties, 
and have the advantage of the most modern plant. Outside such 
firms as these there is very little doing, and one of the oldest 
established firms ic. the district is, I understand, on the point of 
being closed. 

With regard to the prospects of the engineering trades generally, 
nothing has yet arisen to alter what I have pointed out in previous 
reports. Where activity is still maintained it is to a very large 
extent on old orders ; the weight of new work coming forward 
continues only moderate, and is only got at the very lowest possible 


prices. 

In the coal trade there has been, if anything, rather more doing, 
the recent cold weather having tended to give a little more anima- 
tion to the demand for house fire purposes. General trade require- 
ments, however, do not show any improvement, and there are very 
few of the Lancashire collieries that are working more than about 
four days a week, three days being about the average in a great 
many cases. I notice rates are unchanged, and at the pit mouth 
remain at about 9s. to 9s. 6d. for best coals, 7s. to 7s. 6d. for 
seconds, 5s. 6d. to 6s. for common round coals, 4s. 6d. to 5s. for 
burgy, and 4s. to 4s. 3d. for best slack, and 3s. to 3s. 6d. for 
ordinary qualities. In round coals, however, actual selling prices 
are very irregular, special quotations being made for quantities ; and 
where anything like orders of weight are involved, it can scarcely 
be said that there are any really fixed prices. 

In the shipping trade orders have n coming forward rather 
more freely, but there is so much common coal offering in the 
market that very low prices are taken to secure cargoes, Lancashire 
steam coal, delivered at the high level, Liverpool, or the Garston 
Docks, ranging from 7s. to 7s. 6a. r ton. 

The question of reducing miners’ wages continues to be talked 
about in the West Lancashire districts; but it is becoming very 
doubtful whether any definite action in this direction will really be 
taken, at least for the present. 

Barrow.—The general condition of the pig iron market of the 
Lancashire and Cumberland districts is one of great quietude, and 


is causing makers Fae anxiety. I hear that the transactions of 
the past week on the whole show a very slight improvement, but 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

BusINneEss continues very dull in the iron markets, chiefly on 
account of the reluctance of buyers to speculate until there is an 
end of agitation in regard to wages in the coal and iron trades. 
Any reduction in the remuneration of the men would, of course, 
send prices lower still; and the tendency in the North seems to be 
to a reduction. The number of blast furnaces at work in the 
county is only 483, being 70 less than in the x eg pig month 
= last year. Since April, 1880, iron has fallen per cent. in 
value. 

House coal continues very quiet, the tonnage sent to the metro- 
politan and southern markets generally being scarcely up to the 
average, while the demand for the eastern ties and I 
shire is extremely languid. A fair amount of steam coal is being 
sent to HullandGrimsby. Several of the mga South Yorkshire 
pits are supplying large quantities of the best South Yorkshire 
steam coal for exportation. The South Yorkshire Steam Coal 
owners’ Association are particularly well off for orders. For 
Lancashire there is rather an indifferent demand for engine fuel. 

Coke is in good demand for North Lincolnshire, where the 
furnaces are still kept in blast to an unusually large proportion, 
compared with other districts. The coke ovens appear to be 
a well employed, and a pretty fair business is doing all 
round, 

Is is not often one can get to know the cost of an abortive 
agitation, even in direct expenditure of union officials. Mr. W. 
Parrott, one of the officials of the Yorkshire Miners’ Association, 
admits that the last effort to secure 15 per cent., which collapsed 
on the coalowners’ stubborn resistance, cost the Union £2000. 
But this does not represent all the loss incurred by the men. To 
my own knowledge there are collieries idle, and others affording 
diminished employment, which, but for that agitation, would have 
given at least a decent livelihood for the workmen. The owners, 
apprehensive of inability to complete contracts, were unable to 
continue certain large orders which kept them fairly occupied during 
the spring months. These orders went to the North, and lw § 
continue to gothere, as the customers found the North-country 5 
which they could get at a much lower figure, answered their 
purpose. The loss to the coalowners, of course, was still more 


serious. 

The Chesterfield and Derbyshire Institute of Mining, Civil, and 
Mechanical Engineers contemplate amalgamation with the Midiand 
Institute, whose head-quarters are at Barnsley. A joint com- 
mittee of the two institutes has drawn up an agreement of union, 
and it is recommended that the enlarged institute should be called 
‘* The Midland Institution of Engineers,” and that its head-quarters 
be in Sheffield. The chairman of the Chesterfield body, = ag 

e 


uth Yorkshire Ironworks, the largest creditors. Mr. Osborn 
replied in very suitable terms, and the whcie proceedings were of 
the happiest possible description. 

The Congo Treaty has no friends here in any school of politics. 
The Chamber of Commerce, after a 1 i ion, passed the 
following resolution :—‘‘ That the Council of this Chamber much 
regrets that her Majesty’s Government have entered into a treaty 
with the Government of Portugal on the subject of the district of 
the Congo, which now lies upon the tables of the Houses of 
Parliament for ratification, as they consider that the treaty, 
handing over as it does an important outlet for British commerce, 
in which Free-trade at present reigns supreme, to the mercy of 
the Portuguese Government, with its hostile tariffs, against 
English goods, isa retrograde step which ought never to have been 
taken, and that the secretary be directed to prepare and forward 
petitions to both Houses of Parliament, praying that such treaty 
may not be ratified.” 

The Cutlers’ Company, a still more powerful body, has petitioned 
Parliament to the effect that any recognition of the sovereign rights 
of the Portuguese Government for the territory between 5 deg. 
12 min. and 8 deg. of south latitude, would be most inexpedient, and 
that it would be most injudicious in the interests of the trade of this 
country that goods entering the district of the Congo should be 
subject to any tariff whatever. 

The wages difficulty at the Parkgate Ironworks has been 
settled by the puddlers and others pr igre the award of Dr. 
Spence Watson, at Newcastle, by which puddlers’ wages are 
reduced by 24 per cent.; this brings the rate down to 7s. 9d. for 
puddling a ton of iron. 

A general movement for a reduction of miners’ wages by 10 * xd 
cent., in Yorkshire and Derbyshire, is about to be made. e 
reduction is proposed to extend till after October, when the winter 
demand, it is hoped, may justify a higher rate of remuneration. 


THE NORTH OF ENGLAND. 
(From our own Correspondent. 

Tue Cleveland pig iron trade has been exceedingly inanimate 
since last reported, and little has been sold either for prompt or 
forward delivery. The market held at Middlesbrough on ree 
last was but thinly attended, and as scarcely any transactions too! 
wee it is by no means easy to fix the price. Merchants were, 

owever, asking 37s. per ton for No. 3 g.m.b. for prompt delivery, 
and some producers were willing to accept the same, but con- 
sumers = to buy for less, One or two small lots changed 
hands at 14d. per ton below the figure named. The leading 
makers who are not in —— want of —— — firm at 
37s. 6d. per ton. The prevaili uotation for grey forge iron was 
= 9d., but it is said that oul quantities were sold at slightly 


No ch has taken place in the quantity of pig iron at Messrs. 
Connal and Co.’s Middlesbrough store during the week, the stock 


on Monday last comer Ive tn tons. In their Glasgow store the 
quantity on the same was 593,219 tons. 


2 
| 
would move that the amalgamation be proceeded with. ; 
An interesting gathering took place at the Cutlers’ Hall, Shef- 
field, on Tuesday. Mr. Samuel Osborn, head of the firm of Samuel 
Osborn and Co., Clyde Steel Works, had the misfortune to file his ‘ 
petition in 1874. He set himself to repay his creditors in ten years, 
andsucceeded, the sum required being £28,000. The principal credi- 
tors, considering that this act of commercial integrity should not ; 
pass unrecognised, presented him on the 22nd instant with a testi- 
monial of the value of £250. The presentation was made by Mr. 
8. H. | of the firm of Messrs. S. H. Burrows and Son, 
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The booing of pig iron have fallen off lately. 


hey fact that poly sng than usual. 
The quantity natn so far this month, say up 
to Monday last, was 51,059 tons, as against 55,484 
tons in the corresponding period of last month. 
There is no improvement in the manufactured 
iron trade. Several works have re-commenced 
operations this week, but orders come in slowly, 
and fresh inquiries are few — far ay 


of 15 per cent. cannot, with the. present trade 
selling price, be conceded. Efforts are also being 
made in Fife and Clackmannan to carry into 
effect the policy of restriction. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


, THE first of the sliding scales in point of date ~ 
itself is the Ferndale. The auditor, I 


Prices are about the same, ai tly 
affected by the reduction by Dr. W: 
swontlestion are £5 to £5 5s. per ton, according to 
cation; angles, £4 15s. to £4 17s. 6d.; a 
pny £5 2s. 6d. to £5 5s., all free on 
trucks at manufacturers! works, cash 10th, less 


24 

The Sur Sunderland engine fitters, who are still on 
strike, held a meeting last week and passed the 
following resolution, viz.:—‘‘That we continue 
our present line of action until the employers 
agree to meet us in conference with a view to 
bringing about a settlement of the dispute.” 

According to the accountant’s cate issued 
under the West Cumberland miners’ sliding scale, 
the net average selling price of coal for the quarter 
ending March 3ist was 5s. 5°36d. per ton. This 
is a reduction of 2°40d. on the previous quarter, 
and the wages of miners will therefore be reduced 
24 per cent. 

wing to scarcity of orders, the Dowlais Mill, 
belonging to the Stockton Malleable Iron Com: 

ny» has been closed for an indefinite period. 

tween 400 and 500 operatives will be thrown 
out of work. Another mill, however, belonging 
to the same company, and "which has been idle 
about six months, be re-started, and will for 
the present give employment to most of the 
Dowlais men. 

A fire, resulting in considerable damage, broke 
out in the winding engine house at Messrs. Bell 
Bros., Page Bank Colliery, near Durham, on 
Sunday morning last. The engine house, engines, 
boilers, and the whole of the framework, gearing, 
and cages were destroyed. The fire also spread 
to the pit heap, where about 1000 tons of best 
coal were stored, and the whole of this was con- 
sumed. The damage is estimated at from 
£20,000 to £30,000, and is partially covered by 
insurance. About 600 men and boys employed 
are thrown idle, and must so remain until the pit 
can again be put into working order. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron trade is at present very quiet, 
with scarcely any fresh feature calling for special 
notice. The shipments of the past week were 
not up to the nae amounting to only 9403 tons, 
as com with 14,945 in inthe correspon 
week of 1883. Both for the Continent an 
America the inquiries are slow. It is cpanel 
that next week the shipments will appear to 
better advantage, but at the same time the pro- 
spects of the foreign department of the Scotch 
Pig iron trade are not at cheering. The 

ecrease in the stocks of pigs in Messrs. Connal 
and Co.’s stores continues, and in the past week 
it amounted to about 550 tons. 

Business was done in the warrant market on 
Friday at 42s. 44d. cash. On Monday trans- 
actions took place at 42s. 44d. to 42s. 5d. cash, 
and 42s. 63d. to 42s. 7d. one month. yom 
was done on Tuesday at 42s. 4d. to 42s. . cash, 
and 42s. 54d. to 42s. 5d. one month. Business 
was done on Wednesday at 42s. 4d. to 42s. 34d. 
cash. To-day —Thareday—the quotations were 
from 42s. 34d. to 42s. 5d. cash, and 42s. 7d. one 
month. 

The backward condition of the market has 
induced makers, in a number of cases, to accept 
a slight reduction in ee which are as fol- 
lows :—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 52s. 6d.; No. 3, 50s. 6d.; Coltness, 
57s. 6d. and 50s. 6d.; Langloan, 58s. 6d. and 
51s.; Summerlee, 52s. and 47s. 6d.; Calder, 58s. 
and 47s. 6d.; Carnbroe, 52s. and 48s.; Clyde, 
48s. and 45s. 6d.; Monkland, 44s. 3d. and 41s.; 
Quarter, 43s. 6d. ‘and 41s.; Govan, at Broomie- 
law, 43s. Dg and 4l1s.; Shotts, at Leith, 53s. 
and 5ls ; Carron, at Grangemouth, 48s. 6d. 
eae selected » 54s.) and 47s. 6d.; Kinneil, 
at 46s. and 45s. Glengarnock, 52s. 
and 45s. 6d.; Eglinton, 46s. and 42s. 6d.; Dal- 

mellington, 48s. 6d. and 44s. 6d. 

The atric a few additional contracts for 

i with the — shipbuilders will 
help the malleable ironworks to a slight extent, 
but in the present condition of the shipping trade 
the likelihood is that the shipyards have before 
them a lengthened period of curtailed em _ 
ment. Two yards in the neighbourhood of 
gow are e to close altogether before com 
unless they should be very fortunate in having 
orders placed at their disposal. The hiooten 
trade just now is in a most unsatisfacto: — 
There is a large amount of carrying wor 
done, but the competition is so great that freights 
have been ap opto bolow the paying point, and 
an effort is made now to induce the ship- 
owners of Scotland and the North of England to 
combine to lay up a proportion of their shipping 
for three months, in the expectation that freights 
may thereby be improved. 

ere has been a rather brisker feeling in the 

coal trade, chiefly in connection with the shipping 
experts to Quebec, which are now taking place 
from the principal Clyde ports. At this date the 
total exports from Scotland are about 30,000 tons 
behind what they were at the same time last 
year, but the shipments have been improving; a 
considerable extension of business may be looked 
for soon on the East coast. In Lanarkshire the 
f.o.b. quotations are :—Main coal, 6s. 3d. to 7s. 

r ton; ell, 7s. to 7s. 9d.; splint, 6s. 9d. to 
's. 3d.; steam, 8s. to 8s. 6d. There is a fair 
demand for household sorts, while furnace coals 
are in better demand than might have been ex- 
—_ considering the general dulness of trade. 

itation among the miners of the West of 
Scotian for limiting the output still proceeds, 
but the demand for an increase of wages is not 
likely to be conceded. Mr. Weir, the secretary of 
the miners in Fife and Clackmannan, has received 
a letter from Mr. Connal, the secretary to the 
coalmasters of these counties, in which it is inti- 
mated that the demand of the men for an advance 


has just made his report, aad it is to the 
effect that the wages of the Ferndale colliers will 
remain in statu quo for the present. This will, 
in all likelihood, be the case at the other collieries. 
The best coals have maintained a firm rate 
seconds have fallen, and small 
coal has long been a drug. Hence, I do not 
anticipate any improvement in wages. In the 
house coal districts, again, there will i 
no change, and no improvement is visible. 

Some interesting details were brought to light 
at Treharris this week, on the occasion of a pre- 
sentation to the esteemed manager, Mr. Evans. 
Mr. Harris, the principal director, was present, 
and in the course of his remarks said that not 
even a penny return had been made yet for the 
vast outa incurred—stated to be little short of 
half a million sterling—nor could any profit be 

to an until 6000 tons per week were brought 
to For supplying the boilers aces twent 
in number, 600 tons of coal per week are rapid, 
The colliery has been in existence ten years, and 
in active operation five years. Mr. Harris com- 

d that, instead of working 54 hours per 
week, the colliers only worked 48, which was an 
actual loss to the com y. I am glad to find 
that the output is steadily increasing. The coal 
area is a very large one, and men of sound judg- 
mentare sanguine of eventual success at this place. 

The great sinking in the Taff Valley, — 
Pontypridd, will be carried on, as soon as a 
of rails has been run to the spot, for magne 
of material. I expect considerable colliery opera- 
tions this year, especially in the Monmouthshire 
districts. The Sirhowy Valley will be a particu- 
larly rich district, and is expected to be free from 
serious faults. 

The work of the week has been steady, both in 
the steam and house coal districts, in comparison 
with what it was last week. Easter holidays, as 
usual, told their tale, and Cardiff alone suffered 
in the falling off of at least 35,000 tons, while the 
other parts suffered in proportion. 

In iron there is a little doing in pig at Treforest 
and Ebbw Vale, while Swansea is importing large 
stocks, showing that a movement has set in with 
regard to the tin-plate trade. Last week 3000 
tons of pig came into hand at that port. 

In tin-plate a fair amount of business has been 
done, principally at improved figures. Good 
brands, o coke, are in demand at 16s.; 
at 15s. to lds. 3d., find a tolerably 
good . Prospects on the whole are decidedly 
improving in the tin-plate trade, and it is full 
anticipated that if workers can keep from crowd- 
ing their produce on the market a higher price 
will be maintained. There is a more cheerful 


tone in the steel trade. 
A good cargo of rails left Newport last week for 
Montreal. It amounted to tons. From 


Cardiff only 400 tons were sent away. The 
whole total of foreign that came to hand did not 
amount to 10,000 tons—about one-third of the 
quantity received last autumn. The falling-off 

e rt i ving su! 

The colliers of the district are holding meet- 
ings to support Messrs. Burt and Broadhurst in 
their Bill to obtain amendments in the Employers’ 
Liability Bill, and also to obtain increased sub- 
inspectors. 

The Dinas Steam Colliery Company, Limited, 
has been floated. Capital £75,000, in £100 shares. 
The principals are Colonel Hunt, Mr. Llewelyn 
Wood, and Mr. Edmund Thomas, with a number 
of leading Cardiff shipowners. 

The Forest of Dean coal trade has shown some 
degree of improvement, and the downward 
market has been arrested. 

The dispute at the Melin Tin- se Works has 
been settled, and so also that between the Ply- 
mouth colliers and the men. 

_ There is to be a renewed start with the hema- 
Llantrissaint, which have been 


the om romoters have rejoined to the reply 
of the uis of Bute, but it does not open new 
ground, and matters now remain unaltered, and 
the Bill is to be pressed strongly. But it is 
unfortunate for them that the great pressure has 

away. 

I hear of no may ee on lines or at docks. The 
Taff Vale and the Bute Docks officials have fairly 
mastered the situation, and now a distinct line 
and a port twelve miles away from Cardiff seem 
less needed than ever. 


THE directors of the World’s Exhibition, New 
Orleans, have decided to increase the dimensions 
of the main building to 1,400,000 square feet, 
owing to the demands of exhibitors for space, 
the total amount of space applied for being now 
900,000ft.; 200,000 square feet in the best i- 
tion of the Central Hall have been reserved for 
foreign exhibits. 

ACCIDENT NEAR Bar-LE-Duc, EASTERN OF 
France Ratiway.—Recently the tal train 
No. 38, running at a speed of 60 kilometres per 
hour, was thrown off the road, at 256 kilometres 
800 millimetres from Paris. The driver closed 
his regulator and put the Westinghouse brake 
hard on; the train continued to move for a few 
seconds with the engine, a brake van, and two 
passenger carriages off the rails, going towards 
the river, and had it not been for the efficiency of 
the brake, the whole train must have gone into 
the river, which roves that the brake acted well, 
also automatically; the last vehicles did not 
leave the rails, being completely stopped before 
reaching the loosened rail. accident was 
caused through some malicious m taking the 
bolts out of the fish-plates ro slackening the 
holding-down screws in the sleepers. ~~ ily no 
one was killed, and none seriously in ; the 
driver was thrown forward and receiv ns blow on 
his eye, and the guard was shaken a little. They 
a said that the automatic brake had saved 

em. 


THE PATENT JOURNAL. 
Condensed from the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-opice Officials, b 

giving the number of the page of THE ENGINEER at whic. 

the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 

»" When patents have been “communicated,” the 
name and address of the communicating party are 
printed in 

15th April, 1884. 


Roveuine HorsesHoes, H. Wooldridge, Stour- 


6340. Practisinc Amine with Rirces, J. Leadbeter, 
South Yorkshire Regiment. 

6341. TenreRING Macuines, H. Avison, Huddersfield. 

6342. Heatixe J. Wood, Saltley. 

6343, PARTURITION INSTRUMENT, G. Heighes, he 

6344. Lever Lawn Tennis Poss, W. Barre’ 

6345. Usine Grass for Ww 
Hanley. 

6346. Macuinery for Makino Toots, A. G. Brookes.— 
(J. Wallace Bowers, Franklyn, U.S.) 

6347. WasHina Gases, P. O. Whitehead, Manchester. 

6348. Trouser Stretrcuers, J. Lucas, Smethwick. 

6349. SELF-LUBRICATING YARN C. Knowles, 
Mytholmroyd. 

6350. BicycLe Lamps, E. Banton, Edgbaston, and J. 
Lucas, Birmin, 

6351. TREATING J. Barratt, Cambus- 
lang, Lanarkshire. 

6352. 5 Prem A. G. Bateman, Bradford. 

6353. MARKING Grass, &c., SuRFaces, J. Swinburne, 
Brockley. 

6354. the Grinpino of Grain F. F. 
Stratton, Deptford. 

6355. VENTILATING, &c., Rooms, W. H. Stephenson, 
Blackburn. 

6356. Sarery AppLiances for Horsts, R. Farmer and 
R. Brown, Sheffield. 

6357. Dustina Powper from Paper, R. F. Philips, 
Salford. 

6358. WATER-WASTE PREVENTFR, W. Smeaton, London. 

6359. Steam Borters, H. H. Lake.—(G. Stolbwerck, 
Cologne, Germany.) 

6360. Steet, J. J. McTighe, Pittsburg, U.S. 

6361. Reeps, &c., G. 8. Bracher, New York, U.S. 

6362. Roorrne Tives, A. C. Henderson.—(L. J. 
C. V. Corbin, Paris.) 

6363. SuRcicaL Trusses, A. Pullar, Edinburgh. 

6364. Ratsinc Brrr, E. A. Brydges. —{C. Lauer, Per- 
pignan, France. ) 

6365. Rippon Hovpers, A. Stevens, Philadelphia, U.S. 

6366, Garters, &c., H. C. Frank, New York, U.3. 

6367. Soprum, 8. G. Thomas, London. 

6368. SELF-LocKING Nuts, W. Bayliss and R. Howarth, 
Wolverhampton. 

6369. Surp-Loc Apparatus, T. F. Walker, 

6370. Hanaino Sasues, J. London. 

6371. Rerininc and SILVER, D. FitzGerald, 
London. 

2. Sutpuatre of Copper Barreries, A. C. Hender- 

m.—{J. B. G. Vauzelle and Sons, Paris.) 

6373 Uritisixe as in Furnaces, J.C. 
Hudson, London. 

6374. CrrcuLaTion of Heatine Liquips, G. Lawrence, 
London. 

6375. ComBrnep Pocket J. Lamers, Germany. 

6376. Paper Pup, H. H. Lake.(G@. H. Pond, New 

fork, and B. A. Morse, pens, U.S.) 

6377. EYE-GLASSES, =. &. Lake.—{/. Fox and J. H. 
Scott, Philadelphia.) 

Street Sweerinc Macuines, T. Walker, Tewkes- 


ary. 

6379. Fire P. Jensen.—(J. G. Lieb, 
Wurtemberg.) 

6380. IvsuLaTiNG ELectric Wires, T. Preece, P. Loftus, 

and J. R. Woodcock, Manningham. 

6381. ORNAMENTING Lace, P. M. Bardin.—(L. Vignard, 
Lyons, France.) 

6382. a Sream, E. Field, London, and H. 
Aydon, 

6383, TReaTING Puup, A. Munzinger, Switzerland. 

Crutcues of Lapies’ Sappies, T. Cawdle, 

orquay. 

6385, Hanp-powER VeuicLes, A. M. Clark.—(7. 4 
Davies, New York.) 

6336. Hanp-power Venicves, A. M. Clark.—{7. A. 
Davies, New York.) 

6387. Stoves, H. A. tA. ron, France.) 

6388. Parquet FLoortne, H. A. é.—(F. 
Guérin, Paris.) 

6389. TempertnG Wires, J. Willis, Bournemouth.— 
14th February, 1884. 

6390. WEIGHING SCALES, A. M. Clark.—(H. C. Keeler, 
Ogden, Utah, U.S.) 

6391, Exectric Barus, 8. Hallett, London. 

6392, FricTioNaAL BRAKE APPARATUS, Cc. D. Abel.—(J. 
Stocker, Switzerland.) 

6393. Brewrnc Apparatus, C. D. Abel.—(C. Zimmer, 
Frankfurt-on-the-Main, Germany.) 

6394, FirepLaces, E. Tomlinson, London. 

6395. VENTILATION and TREATING SMOKE, &c., E. Tom- 
linson, London. 

16th April, 1884. 


Drawinc Corks, R. W. Brownhill, Birchfields. 
Prope Bicycves, B. H. Stokes, Selly Oak 

pool HORTICULTURAL STRUCTURES, C, Harding and W. 
Huxley, Worcestershire, 

6399. Propuctne Desicns upon WATERPROOF Fasrics, 
J. Hebblewaite and E. Holt, Manchester. 

6400. Burxp Actions, H. James and G. Robinson, 
Sheffield. 

6401. Distnrectine Powpers, C. Lowe, Reddish. 

6402. DistnrecTine, CLEANSING, and WasHinc Com- 
pounps, C. Lowe, Reddish. 

6403. Convertinc Liquips from Spray, C. D. Abel.— 
(EB. Ochlmann, Berlin.) 

6404. Dererminine the Time Constant of an ELEcTRIC 
Circuit, T. H. Blakesley, London. 

6405. Renovatinc Lawn Tennis Baris, R. C. L. 
Browne, Taunton. 

6406. SeparaTinc Ammonia from Gases, &c., G. Chap- 
man, Glasgow. 

6407. DRawine Boarps, C. T. Atkinson, London. 

6408. SuPPORTING Fisres, C, Leach, Over Darwen 

6409. Securntnc to Rovers, W. 
Kershaw, London. 

Breakinc Exvecrric Contact, W. Thomson, 

iw. 

6411. Gas Stoves, J. Russell, Reading. 

6412. Savery Exvecrric CURRENT PPER, Sir W. 
Thomson, Glasgow. 

6413. GENERATING, &c., Power, W. Brain, Cinderford. 

of Meras, L. A. Groth.—(R. Grit- 

6415. 1 —"* &c., Twine or Corp, H. 8. Suttill, 


6416. Mr1ts, E. C. Blackstone, Stamford. 

Stenatiine, J. Wetter.—(A. Potel, 
Trance. 

6418. Boot-1tron Heexs, F. Schoenwald, Breslau. 

6419. Cicars, &c., D. T. Lee, Lon 

6420. PERMANENT. Way, E. BE. A. Sorel, Paris. 

6421. Vatve for Hot-BLast FURNACES, ‘&e., J. A. Birk- 

beck, Middlesbrough. 

6422. Rounpazours, J. C. Matthias, Lon 

W. R. Lake.—(J. ‘Oliver, Pitls- 

6424. Lire-savinc Apparatus, A, V. Brooks, Glaston- 


Exxctric Batrery, W. A, Barlow.—(C, 


6426. TRaverse Ner or Lace on Twist Lace Ma. 
curnes, A. C. Travell, Nottingham, 

6427. APPLYING to PLASTER Gases the PREPARING and 
ConseRvinG Fiurp in Aromisep State, F, von 


end, German, 
ares. 

6429, Knirrina Macuines, E. Edwards,—(A. Boesken, 
Germany.) . 

6430. Racks for Buinps, &c., M. Bowell, Crawley. 

6431, WATER-CLOSETS, Weaver, London, 

6432, Perroratine Paper, J. Maxfield, London. 

6433, &c., Mera PLAtEs, H. H. Lake, 
(J. B. Jones, New York.) 

6434. Foop Compounpn, E. J. T. Digby and W. Picker. 
ing, London. 

6435. Ripina, &c., Coat, J. T. W. Goodman, London. 

6436, CAPPING, &e., CARTRIDGE SHELLS, A. J. Boult,— 
(A. T. Hazard, Washington, U.S.) 

17th April, 1884, 

6437. Expanpine the CUTTERS IN Dritts, 
&c., T. Harrison, Bradford 

6438, — &e., J. Eaton, and T. and W. Lees, 
Stockport. 

6439. Liesio’s Exrract or Meat, T. Henley, London. 

6440, Winpow-sasH Fasteners, J. Everard, Spark- 
brook, near Birmingham. 

6441. HUMAN Excreta, &c., W. P, 

. Corkine Borries, J. P. Jackson. —({H. Farmer, 

rance. ) 

6443. FoLpine Sure PxHotoorapnic Accessory, T. P, 
Graham, Bedford. 

Taxixa Sounprnas, C. G, Clarke, Kingston-upon- 


6445. Evecrric Biock Sicnats, A. M. Clark.—(S. J, 
Swayze and J. C. Lane, New York.) 
6446. for Lawn Tenyis Bars, R. Miller, 


6447. the Sipes, &c., of Iron Ww. 
McGowan, Galway, and M. Carswell, G 

6448, Sasu Fastener, J. T. B. Bennett, Birmingham, 

6449. SELY-AcTING MULES FOR SPINNING, E. Dunker- 
ley, Oldham. 

Srretcninc Woven Fasrics, J. Strang, Rams- 

ittom. 

6451. Fast and Loose Reeps, &c., EMPLOYED 
Looms for Weavino, T. Singleton, Over Darwen. 

6452. Taps, T. Singleton, Over Darwen. 

6453. Steam Taps and Cocks, R. Johnston, Preston, 
and J. Firth, Halifax. 

6454. Bevts or BANDS, R. D. Harrison, Batley. 

6455. Hyprocarpon Gas, A. Brydges. F.C. M. 
McCarty, St. Petersburg.) 

6456. Nippies for Borries, F. W. Brock, Bristol. 

6457. AvromaTic Fastentno, H. T. Gurner, London. 

6458. CrrcuLarR Gas and O11 Burners, H. H. Doty, 
London. 

6459. Twist Dritts, C. Carter, London. 

6460. Gun Wapprne, W. E. Pedley, sind, 

6461. Grinpine MILLs, W. Boulton, 

6462. Srrrinc Cement, &c., P. J. Neate, Rochester, and 
H. Ward, Sittingbourne. 

6463, Brusu, A. J. Howard, Chis- 
wic 

6464. Leap Sats, W. V. Wilson, London. 

6465. Cocks or Taps, W. H. Spence.—(J. B. Granjon, 
Chatonnay, 

6466. and 
Shipley. 

6467. Bripces, W. Morris, Westminster. 

6468. Warer-TIGHT Doors and Stivuices, T. McCulloch 
and D. McCulloch, Kilmarnock, and T. White, Govan. 

6469, VELOCIPEDES, T. R. Paxton, Workington. 

6470. MecuanicaL Toy ANIMAL FicuREs, W. i. Hall, 
West Brighton. 

6471. Matcu-poxes, J. H. Johnson.—{ Viscount F. C. L. 
Ruty, Paris.) 

6472. Harp Soap, C. D. Abel.—{Die Fabrik Chemischer 
Produkte (Aktien tty Berlin, 
6473. Tureaps, C. D. Abel.—(La Société de Credit & 
UIndustrie, au aux Travaux Publics, Paris. 

6474. Neepue, A. J. Boult.—(L. W. Whipple, New York. 

6475. PREVENTING ConpENSATION, A, A. Clark, London. 

6476. Preventine the Spreap of [xrectious Diseases, 
W. G. Lacy, London. 

6477. Worxinc Butrer and Dovoeu, T. Bradford, 

mdon. 

6478. ELecrricat S1GNALLInG Apparatus, W. R. Lake. 

Snyers, Brussels.) 
. Boots and Snors, C. H. Adames, London. 

sane. Frre-GRaTEs or Stoves, C. H. Adames, London. 

6481. MaTrResses, T. Capper, Northwich. 

6482. Macuine for MAKING Tin, &c., Cans, J. Macono- 
chie, Lowestoft. 

6483. CenTRIFUGAL Macuine for Dryinc Hines and 
Sxrns, &c., A. M. Clark.—(B. de Solminihac, Hénant, 


France.) 
6484. Street, J. Gjers, Middlesbrough. 
18th April, 1884. 
6485. Currrnc LeaTHer Strips, J. 8. Dronsfield, 
Oldhain. 
= Hooks, W. H. Richards, Birmingham. 
Pressep Burr Hixces, W. H. Richards, Bir- 


m 
Enotes, M. Vickers, Tynemouth, and W. 
Rough, 
6489. Detecrine Waste of Water, T. Caink, 
6490. Prorectino Snips’ Bottoms, A. Ryrie, 
6491. Programme, &c., Hoiper, L. Mallock, Axmin- 
iter. 


6492. Frower, &c., Support, G. J. Williams, Bir- 
ham. 


min 
6493. and Sxoes, E, Shayler and M. H. Pearson, 
London. 2 
6494. &c., TexTite Fapsrics, E. Kempe, 


s. 

6195. Bozsins, &c., E. Hollingworth, Saddle- 
wort 

6496. Door Locks, &c,, W. H. Pike, Liv: 

6497. INTERMITTENT ROTARY Motion, G. Mason.—(W. 
G. Gass, Philadelphia, U.S.) 

6498. Heatina, &c., Foop, R. Jackson, Leeds. 

6499. Trovons, G. Ward, Bishop's Stortford. 

6500. Boots and SHOEs, ©. Bennion, Leicester. 

6501. Cuarn Spiit Dray, G. Ashworth, 

6502. Sranps of Drapers’ Busts, &c., A. W. B. 
Childs, London. 

6503. Lanpina Stace, 8. Lampard, Portsea.—ith 
January, 1884. 

6504. Direct-actinc Rotary Motor, L. Richards, 
Dowlais,—21st March, 1884. 

6505. Lock Nuts and Botts, T. nn Huddersfield. 

CisTeRN CLEANSERS, &c., Wood, Tunbridge 


6507. Keys, &c., J. J. Gilgeous, Manchester. 

6508. Launcnina ToRPEDO Boats, A . W. Ramsay, 
Inverkeithing. 

6509. PorTABLE BepsteaD, J. M. B. Baker, London. 

6510. Storrxc, &c., Grasses or Fopper, T. Marsh, 
West Bromwich. 

6511. VenTILaTiIne, G. Grieg, Harviesto: 

6512. Proputsion of Row Boats, W. Downie and W. 
J. e, London. 

6513. FuRNaces, J. H. Johnson.—(J. Buffet, Paris.) 

6514. GuNpowbeER, &c., T. Nordenfelt, London, and V. 
A. Meurling, Sweden. 

6515. GUNPOWDER, Nordenfelt, London, and V- 
A. Meurling, Sweden. 

6516. Cuin-rest for &c., R. H. Gould, London. 

6517. Cement, F. me, , Lower Norw 

6518. Sotip Tris for CovERINGS, 
Hands, London. 

6519. Wanrpross, J estbourne. 

6520. Macnesia, E Liverpool, and G- 
Eschellmann, Widnes. 

6521. STEEL, &c., H. and A, Grant.— 
(J. 8. Follansbee, geport, 

6522, SPINDLE BEARINGS of Macuives, J. Marginson, 
Pres 


'WISTING MACHINERY, J. Ogden, 


25, 1884. 


THE ENGINEER 


for J. Wetter. W. 
8. Shanahan and G. New York, U.8.) 
Let, Bilbao, Spain. ) 
6525, DyNAMOMETERS, E. A. Boury, Switzerland. 
6526, TRANSMITTING Power by Betts, &c., C. D. Abel. 
—(N. Yagn, St. Petersburg.) 
6527, CLoTHes Dryinc Frames, W. Burnett, Dundee. 


19th April, 1884, 


6523. Oxive of Srrontium, &., E, F, 
Trachsel, London, 

6529. and Rakina Macuine, E. Ennis, 
Portarlington. 

6530. Sasa for Steam, &c., Fiurps, W. Marrable, 
Stratfo 

6531. SeraratTinc Stones from Cray, W. Cowley, 
Liverpool. 

6532. Mou.prna, &c,, Dovon, J. Thomas, Glasgow. 

6533. by Tuert from the Pocket of 
Warcues, &c., J. F, Balde, Liverpool. 

6534. RUNNING to of Power Looms, D, 8. 
Ingham, Dewsb 


ABSTRAOTS OF SPEOIFIOATIONS. 
by ourselves expressly for Tue ENGINEER at the 
office of Her Majetty's Com Commissioners of Patents. 


awe Sprinc Martrresses, &c., G. A, Billington, 
‘allasey.—16th May, 1883, 6d. 
This coumisin in an elastic surface formed of short 
lengths of wire chain connected by spiral springs. 


3881. MacuineryY FOR PREPARING, SPINNING, AND 
Dovsiina Corton, J. Macqueen, Bury.—l0th 
August, 1883. 6d. 

This relates, First, to drawing the lap as made by 
the ‘scutcher before putting it up to the card, and 
consists in applying a set of drawing rollers between 
the lap and taker-in of the carding engine; Secondly, 
to an eens method of lubricating and holding 
down Rabbeth or other spindles where bolster ani 

p are 

4109. “APPARATUS ror DISINFECTANTS TO 
WATER-CLOSETS, Kent, Bedfont.—24th 
August, 1883. 6d. 

,_ The object is to supply a regulated quantity of dis- 


6535. PENHOLDERS, HL , Bir 

6536, Tap for WATER, &e., Yorkshire. 

6537. Heartus, &c., H. O. Birmingham. 

6538. STAIR-ROD Eves or Fasteners, 8. C. Emery, 
Erdington. 

6539. ADJUSTABLE Reapino Stanp, D. Freeman, Bir- 
mingham. 

6540. Expansive Liquip as a Motive Power, F. G. A. 
Horstmann, 

6541. Suspenpine Curtains, &c., W. Ablett, 
London. 

6542. Gut Cast Lines, &c., M. Carswell, Glasgow. 

6543. Heatina the Waren of Steam Borers, &c., D 
Halmshaw, Halifax.—18th April, 1884, 

6544. Makino Automatic Arms and Hanas, E. J. 
Beaumont, Reading. 

6545. Arrestine the Prooress of Surps, &c., 
at Appleton, London. 

‘oot for Hosz, F. Johnson, Nott: 

Bakers’ Wacons for Haase Baxers’ 
Ovens, J. Mills, Manchester. 

6548. Powper for Purposes, Espir, 
Wimbledon. 

6549. Horn, &e., Buttons, C. Beher, Saxony. 

6550. Rotary Bearinos, H. 8! Dresden, 

6551. CLEANING of SteaM "BorLers,  Geiler.— 
(0, Wirth, Leipzig.) 

6552. Buacksoarps, J. and G. Hodgkinson and D. 
Clarke, Birmingham. 

6553. LOADING Rives, A. Arbenz.{(G. Pirlot, 
Belgium. 

Dratn WELLS, C. G. Warne, Weston-super- 


are. 
6555. Maxine Carsuretrep Hyprocen Gas, A. C. 
Henderson.—({C. Wilhelm, Paris.) 
6556. MAKING ANTICLINKER CaRBON CreT# E. 
on West Cowes. 
. Treatine Grain, G. Epstein, London. 
&c., Sprinas, G. H. Slack, 


Manchester. 
6559. Desx Stanps, D. Greig, Edinburgh. 
6560. Bopstn SHUTTLE, J. lin, igium. 


6561, Locks, T. W. Dawes, Brighton. 

«562. Santrary Stove, R. F. Bowles, London. 

6563. RarLway Apparatus, J. Tomlinson, 
jun., and A. Chambers, London. 

6564. Corner CLAMP, G. M. Stansfeld, Clifton. 

6565, MOTIVE Power, J. Read, Bristol. 

6566. Mountinc ELectric INCANDESCENCE Lamps, A. 
M, Clark.—{J. M. A. G. Lescuyer, Paris.) 

6567, Warmine Foon, H. , Essex. 

6568, AFFIXING PosTaGE STAMPS, Bundsen, 

6569. Compass and SunpiaL, E. Edwards. D 
Folliot, France.) 

6570. Exxcrric Apparatus for Motors, H. 
Pataky.—(G@. Printz, jun., Aiz-la-Cha; 

657: LOUR, acgregor, nburgh, 

6573. Looms, W. W. Melville, Beith 

6574. Currinc Ho es, J. Lyall, Gevan. 

6575. Por Hanp.es, W. Telfer, Renfrewshire. 

6576. Sprino Matrress, A. J, Boult.—(L. Leyx, France.) 

6577. CHANNELING Ras, H. Koehler, Germany. 

6578. Vatves, &c., G. F. Busbridge, Kent. 

6579. Time- -KEEPER, R. H. Ellacott, Plymouth. 

6580. Cuarn E. Nunan, London. 

6581. Printinc Macutnes, T. and H. Daw, Kent. 

6582. Roorine Tive, J. G. Stadler, Switzerland. 

6583. Respirators, P. W. Squire, London. 

6584. Caccrnino Furnaces, B. J. B. Mills.—(H. S. Fir- 
man, New York.) 

6585. CARRIAGE Sprinos, J. F. and A. Fairley, Bir- 
mingham. 

6586. Mou.ps for Castine Na1.s, F. Giles, Bedminster. 

6587. Knives, R. Paffrath, German 

6588. for CHILDREs, Schmetzer, Ger- 


6589, 89, W. R. Mott, U.S.) 
6590, TeLecrapuic Apparatus, R. Boyle, Liverpool. 


21st April, 1884, 
og Water-cocks, R. Wood and J. Dewhirst, 


hley. 

6592. Recisterina Prive Movers, D. Orme, Oldham. 

6593. Errectinc the Upwarp and Downwarp Move- 
MENT of SuuTTLe Boxes, O. Ball, Bradford. 

6594. Gas Motor Enatnes, J. Magee, Belfast, and R. 
McGhee, Walthamstow. 

6595. Lock-up Portroio, T. Hopwood, Manchester. 

Warterproor CLoraina, J. Neville, 

ndon 

6597. Oprarnina Rotary Motion, G. Shann, Lond 
—ith March, 1884. 

6598. Propucine ILLusionary Errects, H. J. Allison. 
—(J. W. Sherman, New York.) 

6599. Rartway Sionat Lockrna, F. Baker, Stratford. 

6600. Vermin Traps, H. G. Coie, Derbyshire. 

6601. Fastentnc Knire Biapes to Hanpies, E. 
Nowill, West Dulwich. 

6602, RAILWAY Sreerer, J. Tickell.—(R. H. Tickell, 
Central India.) 

6603, Fuse for Burstinc Suetis, W. Balch, Kent. 

6604. Disencaoine Boats, W. Balch, Kent. 

6605. Box for Bouquets, &c., F. H. Matthews, Stoke. _ 

6606, HypRavLic CRANES, Richards, Dowlais, 

7. WAISTCOAT Pockers, J. Badcock, London, 

6608. INHALERS, J. W. Cousins, Southsea. 

6609. Carpets, &c., G. W. von Nawrocki. Bareu- 
ther, Beuel, Germany.) 

TRRIGATING Apparatus, J. Wetter.—(J. Mathieu, 


= Recepracie, J. Wetter.{(P. Tuduri 
. Bourrasset, Algeria.) 
WATERPROOF Laser, W. G. 
London. 
8. Cotour Boxes, C. Davis, London. 
Fire-orate, H. Pataky.—(H. Hempel, Germany.) 
6615. Ammetrers & VoLTMETERS, E. Paterson, London, 
6616. RerLectors, T. H. Collins, Winchester. 
6617. LUBRICATING Bearrnos, T. F. Finch, Worcester. 
6618. FLurp Meters, A. Bonna, Paris. 
6619. RatLway Burrers, A. Pope, London. 
6620. MaLTING Grain, H. Seney, France 
6621. CuLtrvaTinc Oysters, A. P, Price, London. 
6622, Paper Baas, T. Coates, Bristol. 
6623. Rarstna, &c., the of Lanpau CARRIAGES, 
G. T. Cheetham, Bradfo: 
6624. BREECH-LOADING SMALL-ARMs, J. F. Swinburn, 
Birmingham, 
6625. Pickers for Looms, F. E. Schlesinger and J. 
orrocks, Germany. 
669%. Removine from Bort.es, &c., E. Smart, 
South Hornsey. 
6627. LINSEED Om, W. R. Lake.—(H. A. Davidson, U.S.) 
. Clasps for Neckties, H H. W. Aberlin, London. 
. Clasps for NECKTIES, H. W. Abe rlin, London. 
6630, CLasps for Neckties, H. W. Aberlin, 
6631. Gas, M. Schwab.—(/. Overhof, Germany.) 


t to closets and urinals each time they are 

-— and it consists in plaving the disinfectant in a 
vessel communicating by a pipe with the pipe supply- 
ing the flushing water to the closet, and from which 
vessel a second pipe leads to the closet, so that a part 
of the flushing water is caused to pass through the 
vessel on its way to the closet. 

4187. Means anp Apparatus For EFFECTING THE 
PROPULSION OF VessELs, W. Kish, Sunderland,— 
Pe: August, 1883.—( Not proceeded with.) 2d. 

The object is to propel vessels by the vertical motion 
impa: to them by the action of the ie — it 
consists in the vessel in two parts, hinged 

and by suitable mechanism to the 
propeller shaft so as to cause it to revolve. 

4193. O1 Gas Exorves, F. W. Rachholz, Germany.— 
80th August, 1883.—{ Not proceeded with. ) 4d. 

Air is forced through an air 
driven by the motor and passes to ae receiver, 


second oil gas reservoir is em to Lape 

inflammable gas, and through it aie a with 

hydro-carbon is caused to pass. hydro-carbon is 

heated by a water bath. 

4204. Manuracture or Wootten YARNS AND APPA- 
RATUS T » A. R. De pe, Leicester.—31st 


August, 1883. —(Not proceeded with.) 2d. 
The object is to make yarn from wool of long a 

mae consists in first passing the wool through an o! 

carding engine and forming it a. a sliver, ‘which 

is t then cut transversely into lengths, by passing over 
a fixed blade and being acted upon by a revolving 
knife. The cut wool is fed to a carding engine, the 
last cylinder of which is divided into rings of teeth 
with spaces between, and is again carded and rubbed 
into unspun threads by ing Peon. 9 two surfaces 
moving in op; be dinections. are then 
twisted and drawn. 

4253. Apraratus ror AssisTING AND EASING THE 
STARTING or TRAM-caRs, &c., BE. EB. Cook, Brighton, 
—4th September, 1883.—{ Not "proceeded with. ) 2d, 

The horses or other motive power are caused to draw 
away from the car at the edd of nee and by 
means of levers and pawls engagi vith conug 
wheels fixed on the car axles, aoa 

the car. 

4255. Venicies oR AMBULANCES FOR THE CONVEYANCE 
or Invauips, &c., J. U. Burt, London.—4th Sep- 
tember, 1883.—{ Not d with.) 2d. 

The object is to prevent the jolting of the — 
=e the vehicle he s provided with the necessary stra 

ctured leg, and with a po her 


ond bandages, &c. 


4262. Corton, &c., C. J. Ash, London,—5th 
September, 1883.—{A communication from A. E. 
Cummins, India.) 6d. 

This consists, First, in forming bales of cotton by 
pressing the cotton endwise instead of sidewise, thatis, 
80 that the follower of the press always acts on the side 
of smailest area, whereby the bale when released from 
the press will expand over the smaller area instead of 
over the larger area as hitherto; Secondly, in fillin; 
cotton into vertical feeding boxes, two or three o 
which are brought in succession below a fixed bale 
chamber, the longer length of which is then in line 
with the filling box, and as each box is brought in 
line with the bale chamber its contents are pressed into 
the bale chamber, and when the latter contains the 
requisite quantity the cotton is compressed into a 
bale by pressure a wg in the direction of its length; 
Thirdly, in combining with the fixed bale chamber 
movable grids or fingers at the end through which the 
cotton is fed, bo ss boxes being brought into 
line with the bale chamber, and the contents pushed 
therein by a follower or ram. 


4299. ApParatus For Givinc INFORMATION TO TRA- 
BY Ratt, J. Farrimond, Southport.—Tth 
1883.—({Not proceeded with.) 2d. 

This relates to the use of a frame contain: 
of tablets, one of which is removed at each station, so 
that the next stoppage of the train will be always 


indicated by the tablet exposed. 
4300. FURNITURE Parpen- A, Skinner and F. 
J. Rumney, Mi —Tth September, 1883.—( Not 


proceeded with.) 2d. 

This consists in the use of anti-friction balls sup- 
ported by aring, and upon which the weight of the 
article is caused to bear, so as to prevent such weight 
being thrown on the pivot round which the castor 
wheel turns. 

4302. Apparatus For FAcILitTaTING 
W. R. Jennings, London.—ith September, 1883.— 
(A A, Bossuat, Trance} (ot 
proceeded with.) 

This consists in ion use of two discs at the receiver 
and transmitter, one of which is fixed, while the other 
can be revolved, so as cause any letter on one to 
come opposite any other letter on the other, whereby 
any persons knowing the code can readily interpret a 
cypher message received. 

4305. Apparatus ror CLEANING ger WALLs, 
&c., W. van Praagh, London.—7th September, 1883. 
—(Not proceeded with, ) 22d, 

This consists of aframe connected by a joint to a 
socket which receives the handle to work the appa- 
ratus. Clips are provided to receive a cloth or sponge. 
4307. Storrers, N. Fritzner, 

September, 1888.—( Not proceeded with. 

The stopper has a disc of elastic A on its 
underside, while its upper side has a recess to receive 
ahollow metal cup, which is secured in position on 
the bottle by means of a clamp with hooks which 
take under the flange round the neck of the bottle. 
4309. Construction or ELEVATED STREET RAILWAYS, 

TRAMWAYS, AND Roapways, A. M. Clark, 
—Tth September, 1883. —(4 communication from 
Messrs. Milinaire fréeres, Paris.—(Not proceeded 


This Moog Bo to elevated railways, tramways, &c., in 
which the up and down lines are su , 80 as to 
reduce the width of the structure. 

4310. Tram Ratts, J. Bidder and W. R. Lodge, London. 
—Tth September, 1883.—(Not proceeded with.) 2d. 

The rail is flat on the underside and rests upon and 
is secured toa sub-rail arran in the lines of the 
track, apertures being formed for bog — vad other 
fasteners. The rail has a mid- on 
each side, beyond which is a hed prevent 
horses slipping. 

4311. Macuinery ror THE MANUFACTURE OF NEEDLES, 
A. Barlow, London.—Tth Sep | 


communication H. B. Fontaine, Paris.)—(Not 


with.) 4d. 

boclenal” plates are secured = a frame, the 

first serving to feed the steel wire an Oy eee 


the eye the amd. co form the heed. 


second oe has a number of needle carriers, which 
convey the needles to a tools; and the third 
plate effects the polishing of the heads. 


4312. Rezp &e., J. B. Hamilton, London,— 
7th September, 1883. 6d. 

The objects are, First, to bring the “ reeds” as close 
as possible to the “‘ ballots. ” All the reeds common to 
one pe are mounted on a plug or breech-piece, 
which can slide into place or be removed from the 
instrument; and, Secondly, to produce a rE 
development of tone after the current of 

through the reed plug and slide hole. 


4313. Tricycies, C. Lee, .—Tth September, 


4390. MANUFACTURE OF METAL TuBEs, 7. Pritchard, 
vay .— 8th September, 1883.—(Not proceeded 
wit 

A round bar of iron is attached to a strip, which is 
then heated and drawn through a conical cylinder, 
after which it passes through a rolling machine which 
forces it down a straightening plate, and the round 
bar being then taken off, the tube is complete. 


4323. Corron Bae Fastenine, H. Linden, Liverpool. 
—8th September, 1883.—{ Not proceeded with.) 2d. 
The ends of the ties are bent over to form a small 
_ at each end, and over jp Bh a rectangular buckle 
: is passed, and a V-shaped wire passed through the 
loops. 


4324. Pumps, R. Hadkinson, Asia Minor.—8th Sep- 
tember, 1883.—(A communication from Jamjee Hadji 
Halil "Efendi, Asia Minor.)—(Not proceeded with.) 


A pump barrel is placed near the level of the water 
to be lifted, and has a suction pipe and an inlet valve, 
anda Larne barrel pipe leading to the handle. A dis- 

bere od - leads from the barrel to an air vessel pro- 
vided with a valve, and from which vessel the discharge 

pipe rises to the required height. A piston witha 
double-acting valve works in the pump barrel, and the 
latter has an outlet or a about midway between 
the inlet valve and the han 


4329. Makino GLazE on ITREOUS CovERING APPLI- 
CABLE TO EITHER IRON, CHINA, OR EARTHENWARE, 
J. Pickin, and C. Goodfellow, Stafford. —10th Sep- 

— 1883.—(Not proceeded with.) 2d. 

Three parts of marl known as “Dane marl,” 1 
carbonate of soda, and 1 part borax or incal are mixed 
together and melted in a furnace. e ‘* Frett” thus 
made is ground to a liquid state and applied to the 
articles to be glazed, which are then subjected to heat 
in close kilns. 


APPARATUS FOR SIZING AND PoLisHinc THREAD, 

. J. Haddan, London.—ivth September, 1883.—(A 

Srom A. Hieronimus, Germany.)— 
(Not proceeded with.) 2d. 

The thread is led alternately through size or paste 
and around felt-covered friction odie and guide 
rollers revolving in the direction in which the thread 
travels, and finally, after being sufficiently impreg- 
nated with size, the thread is caused to travel over 
— rollers revolving opposite to the motion of the 


4335. Macuivery For BREAKING AND BEATING 
Hemp, &c., J. C. Mewburn, London.—l0th 
September, 1883.—(A communication from E. Corazza, 
Paris.)—(Not proceeded with.) 2d. 

The material is first acted upon by fluted rollers in 
one compartment, and then successively by four 
beaters carried by arms oe from a nave, and 


each a: in a separate compartment, the material 
being acted upon by the beaters while resting upon a 
grating. 


4838. VeLocirepes, &c., C. A. Allison, London.—11th 
September, 1883.—(A communication from C. F. 


construction of 

“cycle” wheels ; Secondly, to the means for actuating 

the driving-wheel; and Thirdly, to a spring apparatus 

for preventing the jarring of the vehicle being trans- 

mitted to the rider. 

4339. Furnaces AND ARRANGEMENTS FOR — 
Smoke, C. Ed: & 


This consists essentially in the use of a io blower, 
or steam jet, which draws the gases or products of 
combustion from the flues of a furnace and injects the 
same, more or less mixed with air, into the furnace, 
where it is consum: 

4340. Apparatus For CLEANING OR SCRUBBING THE 
SmpEs AND Ms OF Suips AFLOAT, D. Hunter, 
Troon, N.B.—11th September, 1883. 6d. 

This consists of an open-jointed frame, the top and 
bottom bars being connected by cross bars, between 
which is a third bar having a brush secured thereto, 
the back of which is inclined. A line is employed to 
drag the apparatus along when it has been lowered by 
_— to the required position outside the hull of the 
v 


4341. Lamps ror Buryine Licut on VoLaTILEe OILs, 
J. Hinks, Birmingham.—11th September, 1883. ; 

Relates to means for facilitating the trimming of 
the wicks, and the lighting of the lamps, and the 
filling of the reservoirs. 

4842. Domestic Heatinc Apparatus, B. J. B. Mills, 
London.—11th September, 1883.—(A communication 
Jrom M. Veaux, Ducruix, France.) 6d. 

An ordinary stove is surrounded by a case, so as to 
leave a space divided into horizontal channels by a 
and which are traversed successively from top to 
— by air, which is heated in its passage through 

em. 


4845. Gatvanic Batrertss, F. P. and 
T. Rowan, London.—11th September, 1 4d. 

The negative electrode of litharge, ae pasted 
on a leaden framework, is used in combination with a 
positive electrode of zine and an exciting solution of 
sal-ammoniac. 

484'7. Appliances FoR OPERATING SaFeEty SIGNALS, 
&c., oN Rattways, 7. A. B. Putnam, New York, 
U.S.—11th September, 1883. 10d. 

This invention relates to actuating a crossing-gate, 
partly mechanically and partly electrically, from the 
train ; to insulating rail joints so as to permit of their 
expansion ; to a shunt relay worked from the loco- 
motive ; and to an improved construction of electro- 
magnet. 

4348. Comprnep RoLteR AND WRAPPERS FOR THE 
TRANSMISSION OF Drawina, &., E. E. Merrick, 
September, 1883.—(Not proceeded with.) 


A leaf or wrapper is secured to a roller, and its free 
end coated with an adhesive substance to secure it in 
position round the drawing when wound on the roller. 
4349. Gas Generators, L. A. Groth, London.—llth 

September, 1883.—(A communication from W. 
Bicker, Austria.)—{ Not proceeded with.) 24d. 

This relates to a gas generator which may be worked 
in the same way as roasting furnaces. 

London.—l1th Sep- 


4351. Syrinces, &c., J. Thompson, 
tember, 1883.—( Not proceeded with.) 2d. 

The body is of vulcanised india-rubber, and its neck 
has an enlarged spherical chamber, to receive a cup- 
shaped ep ee at the end of the stem of the 
metallic or other rigid head. 

4352. InpIA-RUBBER AND Murat. TIRES OF THE WHEELS 
OF &e., R. Kearsley, Manchester.—11th 
September, 1 

The groove in the metal tire has el sides, from 
which project one or more annular or spiral ribs, 
which in cross section have the form of the barb of a 
fish hook, so that the rubber tire can be freely inserted 
p eon the groove, but the ribs will prevent its being with- 


4355. Scrrester Carpina Encives, W. Hougliton 
and E. Knowles, Gomersal, and T. H. Kilner, Kirk- 
heaton, Yorks.—11th September, 1883. 8d. 

This relates to apparatus applied to the scribblér 
carding engine so that the fibres placed upon the feed 
bobbin when the latter is removed to the engine “dre 
endwise to the cards on the engine, and not across.or 
at right angles to the card teeth. Two endless tra- 
velling sheets equal to the ee of the cylinder work 
across the same. The fibre as stri from the cards 
is received by the sheets, which fold or double it into 
two equal ts, one over the aie, which then pass 
to the ca: e, which is caused to traverse across the 
“— and the double fibre is wound on the feed 


or SELF-cLosING Taps OR STOPCOCKS, 
R. H. and J. Morley, Birmingham.—12th Sep- 
tember, 188: 6d. 

A stem aie at its inner end a valve, and at its 
outer end a handle to press it inwards. The valve" is 
pressed outwards to its seat between the inlet Pipe 
and body of the tap by a coiled spring around 
valve stem. Over the valve seat and projecting into 
the inlet pipe is a perforated cap, with two sets ‘of 


holes, the smaller set being situated nearer the valve” 


seat than the other set. As the valve leaves its seat, 
it first passes and uncovers the smaller set of holes, 
and afterwards passes and uncovers the larger nag of 
holes in the cap. 


4359. Sprinc Burrers ror 
CarriacEs, Wacons, &c., E. Jackson, Birmingham. 
—12th September, 1883. 8d. 

The buffer consists of a case, within which works a 
hollow plunger, the case being open at both ends; and 
connected at one end to the railway vehicle, while the 
other end is reduced in diameter. The stem of the 
plunger is of the same diameter as the reduced 
of the case, and its inner end is open, and 
surrounded by a ring which prevents it leavin; 
case, while its outer end Progen the buffer-h 
coiled spring is inserted in 
the plunger. 

4361. APPARATUS FOR PREVENTING THE CORROSION 


AND FouLine oF THE Bottoms oF IRON AND STEEL . 


SHips AND METAL-SHEATHED WOODEN &e., 
J. B. Hannay, Gl —12th Septem 


Plates or blocks of zine are attached to the b bottom , 


of an iron or steel ship, and when immersed in-sea- 
water cause an electric current to pass between the 
zinc and iron; so keep the latter from corroding or 
fouling. 


4364. Looms ror Weavine, R. ae and P. 
—12 


6d. 


Bond, 
This relates to “looms for checks and cross 
Mayen ” with several . 


stripes by means of “ dro) 
shuttles, the object jee te dispense with the 
cylinder and pattern chain usually employed with the 


“peg” for working the drop boxes, and to work both ~ 


the drop boxes and the ay motion from the 
Jacquard machine. The drop bo: 
two additional hooks in the machine, and two addi- 
tional rows of holes in the pattern cards. The picking 
motion is also worked by a cord connected to a hook 
in the Jacquard machine. 


4365. Execrric Meters, P. Jolin and J. Parsons, 
Bristol, and M. F. Purcell, Dublin..—12th September, 
1883. —{Not proceeded with.) 4d. 

The movable cone of an electro-magnet is employed 
to wind the spring of the clockwork mechanism, 
through the medium of which the required measure- 
ment is effected. A modification adapts the metér to 
indicate the amount of a constant current, the electro- 
motive force of which is variable. The meter may 
also be adapted to indicate the amount of current re- 

ing ina dary battery. 

4370. MACHINERY AND DOovuBLING 
Cotton, Woo., Dodd, Oldham.—12th 
September, 1883. 

relates to means for retaining the spindles 
of spinning and doubling machines within the tubes 
or sockets in which they revolve. 


4375. Macuinery For RaIsING AND LOWERING Sarps 
on Inctinep Prianes, &c., A. Grothe and C. J. 
Appleby, London.—12th September, 1883. 6d. 

The invention is es y applicable to slips.on 
which ships are hauled “Pp Foner and it consists 
essentially in the bi of i d sets of rails, 
horizontal sets of rails crossing them, a carriage ‘or 
carriages forming a cradle and running upon the 
inclined ' rails, and a carriage or carriages forming:a 
~ cradle and turning upon the horizontal 

rails. e wheels of the carriages are fitted with 

— brakes, which are brought into action when 
tension on the hauling gear ceases. 

4377. C. Pieper, Germany.—13th Sep- 

883.(A communication from C. and.H. 
8d. 

This relates, First, to means for enabling one person 
to control the’ ti of the which consist 
in conveying motion from the steam engine toa bucket 
chain, lowering and raising the bucket ladder, and in 
moving forward or backward the whole apparatus on 
its wheels ; Second] iy to providing the bucket chain 
and the bucket ladder with springs to prevent undue 
concussions when the buckets meet with unusual 

tance ; and Thirdly, in the construction of the 
lower tumbler and the buckets, so that they will req 
better supported during digging; and Fourthly, to 
provide means for preventing earth from aang, over 
the inner edge of the buckets. 

4383. Rotary Enarne, H. J. Haddan, London.—13th 
September, 1883.—(A communication from A. Decher, 
Bavaria.)—{ Not proceeded with.) 2d. 

The engine consists of a vertical cylinder divided by 
a horizontal partition; a vertical shaft ng 
blades or pistons ; two pairs’ of hinged blades sw into 
the walls of the cylinder and curved concentricall 7 ha 
the latter, — pairs of steam inlets and steam outlets, 
and a pair of rotary distributing valves placed at the 
top of the cylinder. 

4387. Manuracture or H. J. Haddan, 
London.—13th September, communication 

C. Coster, Brussels.) 
consists in the use of ine tubercles and stems 
of the Jerusalem artichoke for the manatees of 
liquid or solid glucose. 

4391. Preparinc Raw Hive ror SHAPING IT INTO OR 
UPON ARTICLES OF MANUFACTURE, A. G. 

.—13th September, 1883.—(4 communication 
from 0. BE. Wait, Providence, U.S.) 6d. 

The object is to prepare the hide so that it may 
readily be applied to spoolheads and other articles, 
and secured in place by simple glue or cement. The 
raw hides when anise led with water are packed in 
sweating boxes under until they lose 
all their elasticity, when they are caused to 


through rolls and meet an obstructing bar Bas 


they are upset edgewise. 
4896. Construction oF Boriers, D. Francis, 
th 


Consists in fitting the boiler with Ks tubes extend- 
ing internally from towards one end of val — 
where they are separately open to the furn: 

int, towards the opposite end of the boiler, at at which 

ey communicate with the side flues, one tube with 
the flue on one side of the boiler, and the other tube 


with the flue opposite. 

4401. PENIIOLDERS OR InsTRU- 
MENTS, W. Vale, Bir 9 . 
1883. 6d. 


The object is to construct a penholder containin; 

ink reservoir, so that by a slight rotary or o ee 
movement im to the terminal mount of the 
holder, an intermittent supply of ink will be caused to 
flow to the nibs of the pen, and the reverse movement 
of the said mount will cause the ink to instantly 
recede again to the reservoir. The turning of the 
mount causes the ink reservoir, which is made of india- 

rubber, to become twisted, and so expel the ink, which 


the case between it mt 


xes are worked by - 


This relates to the driving and steering mechanism, 2 
and consists in providing two cranks on the driving Odi 
shaft for each treadle and connecting them thereto by cosas 
— ‘ 
| 
| 
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is conducted by a tube to the nibs. When the reser- 

voir is untwisted the ink will rush back into it. 

4399. ENGRAVING Macurnes, J. Mowat, 
Barrhead.—l4th September, 1888. 4d. 

This relates to improvements on patent No. 5970, 
A.D. 1882, the object being to compensate for variations 
of the diameter of the cylinders on which patterns are 
engraved, and it copaiets in fitting the mandril which 
carries the roller to be engraved with a movable disc 
or a set of discs of different diameters, or with a ey 
dise on each side, which rest upon the roughened 
on the actuating 
4400. Apraratus For Fixtnc THE POLES EMPLOYED 

ror Stretcuinc Lawn TENNIS AND OTHER NETS IN 
THE Grounp, 7. B. H. Cochrane, Isle of Wight.— 
14th September, 1883. 6d. 

This consists in inserting the poles into iron sockets 
having a pointed end to facilitate their being driven 
into the und. These sockets can be left in the 
ground when the poles are removed, in which 
caps or covers can be fitted. 

44038. Carper H. J. Haddan, London.— 
14th September, 1883. (A communication from G. W. 
Gates, Michigan, U.S.) 6d. 

This consists, First, in producing frictional contact 
between the ariving wheels and the brush roller by 
means of a spring; and Secondly, in constructing the 
case of the a two parts h together, so 
as to facilitate emptying the dust therefrom. 


4404. Cases on HOLDERS FOR THE PRESERVATION 
AND TRANSPORT OF ROASTED OR PARCHED COFFEE, 
&c., EB. de Pass, London.—l4th September, 1883.— 
(4 communication Jrom V. A, Billette, Paris.) 6d. 

Cases are formed of parchment, and are closed at one 
end, the other end being provided with ~—. The 
coffee is placed in the case and com 
of parchment placed on top, when the flaps are © felted 

waterproof 


down, and the whole case coated with 

solution or varnish. 

4406. Carprxc Encrves, J. Constantine, near Bolton. 
—l4th September, 1883. 6d. 

The object is to with the current of air 
between the carding and doffing cylinders, Rew the 
same time preventing the collection of 
on the doffer cylinder, as well as the Neoutae or 
passing of the fibrous substances or waste over the 
“doffer.” The carding cylinder is enclosed in the air 

apg = set plate and the doffer cylinder by 

lip immediately over the point 

where the outieg cylinder and doffer converge. The 

lip or projection is provided with a hin door ex- 

tending up and resting on the set plate encl 

the carding cylinder and confining th curren’ 

until the point of con the dirt is 
passed downwards instead of over the doffer. 

4415. MANUFACTURE oF Gas, G. 

Jarmay, Wi 883. 4d. 

The inventor claims, First, th the nee hes of car- 
bonic acid gas by the calcination of carbonate of lime 
in kilns with water gas as the fuel employed, by 
which means a gas far richer in carbonic acid is 
obtained than where ordinary fuel is used; Secondly, 
in combination with the above, the heating of air 
supply prior to admission into the kiln, by which 
means less air is required to disengage a given amount 
of carbonic acid from the limestone, and the exit gas 
is proportionately less diluted. 
= Gas Green, Preston.—15th Septem- 

1883. 

Relates to an which is attached to the 
front and top of the meter, and is specially formed and 
fitted so that the upper end of the meter, which is 
fitted with the usual registering apparatus, can be 
adapted to take the place of a street curb stone, or to 
fit flush with the pa’ it or 
4425. FOR CoaL FROM 

Rartway Wacons To VEssEts, G. Taylor, Penarth. 
September, 1883. 4d. 

The wagon load is tipped into a receiver, which can 
be raised in the staith in the same way as the plat- 
form now used, and can be moved horizontally in the 
staith so that a portion can be caused to project out- 
wards from the staith and over the conveyor or shoot 
by which the coal is transferred to the v. 


4428. Preparation or CoLovuRING MATTERS svuIT- 
ABLE FOR DYEING AND PrintING, A. Price, London. 
—l5th September, 1883.—(A communication from H. 
Caro, Germany.) 4d. 

This consists in the production of purple cok 
matters suitable for dyeing and printing by 
dimethylaniline, diethylaniline, methylethylaniline, 
di-isobutylaniline, and di-amylaniline with oxychloride 
of carbon and anhydrous chloride of aluminium, or 

i condensing agents, and then effecting the 
separation of the colouring matters. 

4432. Manvracrvre or Parer Putp orn Paper, 
J. Haddan, London.—lith September, 
communication Srom C. Coster, Brussels.) 2d. 

consists in treating the stems and tubercles of 
the tee artichoke in the same way as straw or 
wood is treated, so as to produce paper pulp. 

4442. Rotter F. C. Glaser, Gerinany.—1l7th 
September, 1883.—{A communication from A. Mech- 
wart, 1s. 

This re’ to apparatus by means of which the 
rollers of roller mills are automatically moved away 
from each other as soon as the supply of ma‘ 
ceases. Various forms of ao for effecting the 
object are described, in which the weight of the mate- 
rial in the feed hopper is caused to keep the disen- 
gaging apparatus out of action. A bell is caused to 
sound at the same time that the disengaging apparatus 
is brought into action by the cessation of the supply 
of material to the rollers. 

4444. Apparatus ror PREPARING ANTISEPTIC SuRGI- 
caL Dressinos, G. W. von Nawrocki, Germany.— 
17th September, 1883.—(A communication Srom P. 
Hartmann, Germany.) 4d. 

This consists in pre a material suitable as a 
vehicle for antiseptic fluids wood chips, shavings, 
or cellulose, which are reduced to fragments or shreds 
by means of a suitable machine, and converted into 
loose and woolly material. 

4445. Revotvixc Furnaces, T. St. Helens, 
Lancashire.—18th September, 1883. 4d. 

The object is to prevent the loosening of the tires of 
the bearing rings of revol furnaces by unequal 
expansion and contraction eaten the and 
tires, or from the elongation of such tires, and it con- 
sists in casting the bearing rings and tires in one piece 
of steel, which is afterwards turned true if necessary, 
or the rings and tires may be cast in segments and 
secured together. 

4449. rok Oats, &ec., J. Watt, 
Keith, N.B.—18th September, 1883 

The drying floors of the kilns are aie of a 
series of steps each forming the top of a a flue, 
ploughs being made to travel around theseveral stages 
or steps so as to shift the grain or material and throw 
it on to the stage below. Lifting racks are arranged 
to raise and turn over the grain on the several stages 
or steps. 

4454. Wrencues, H. J. Haddan, London.—18th Sep- 
tember, 1883.—{A communication from C. A. Blom- 
quist, T. Buskirk, and A. J. J. Machen, ,Toledo, 
U.8.)—{Complete.) 6d. 

The shank has a fixed jaw at the one end and a 
handle at the other, between which ribs are formed 
and enter recesses in a sliding sleeve or collar cing 
the movable jaw. Upon the front of the shank tee' 
are formed, and a spring lever pivotted in the collar 
engages with such teeth, but on bein; 


deflecting coil at an an, * with the zero ition of the 
= bed and 
illustrated. 


4525. Screwine Ashton-under- 
t 


Lyne.—218: 

This relates to stocks and screwin; 
machines in which “th the dies are advanced sim’ 
taneously towards the axis of rotation or centre of the 
work by the action of a hollow cone pressing upon all 
the dies, and it consists in fixing the med to aS the 
dies in position by means of the ho — cone. bo 
dies are constructed with a di mal groove across 
threads, the object being to enable the den to cut both 
ways. "A hollow cone is in a stock for screwing 
pipes to effect the chucking of the pipe. 


4555. Boxes, A. Fleischman, 


Weybridge.— 24th September, 1 
Lor sande of mectal, the sides id bottom 
being hinged ‘whan nob in 


4587. Cans ror MiLk, W. B. Williamson, Worcester. 
—26th September, 1883. 8d. 
The object is to enable the lids of milk cans to be 
readily fitted to and while 
an 
body of the can, mabe yet ventilation of the upper part 
secured. 


of the can is 
4589. ORNAMENTATION OF GLASS, =. 
Germany.—26th September, 1883. 
This walates to a method for prod 
upon glass, ceramic or fating 
consists oa upon the 


or translucent 


FASTENINGS FOR Boots, Guoves, &c., B. Wright, 
—27th 1883. 6d. 

its or their | by metal or wire links or their 

equivalent, to form a flexible slide, and 

through slotted loops or runners, uncow 

acting as guides for the coupled 

4607. AppaRaTus FoR CoNVERTING VIBRATING OR 


M. Clark, September, 1883.—(4 com- 
munication A. W. Bush and C. 
Boulder, U.S.) 6d. 

Ab hing or double cting rod is actuated 


the teeth of which the ‘A spring is inserted 

between the arms of the 4 The pawls reciprocate 

in opposite directions and cause the wheel to rotate. 

om ConSTRUCTION OF J. &. Hill, Clifton.— 
r, 1 6d. 

woven wire, &c. 


between Parallel gripping bars con. 

the bedstead at one or both en by means 

of screws or bolts, wi 

tension may be imparted to the mattress. 

4641. Consrruction or WATER-CLOSET Basrxs, G. 
London.—29th 6d. 


4901. Treatment or Corror 
Frere or Lost, P. M. J 
ber, 1883.—{A communication from J. T. 0’ Shaug- 
nessy, New York.) 4d. 

This relates to the treatment of cotton seed so as to 
separate the adhering fibre from the hull and kernel, 
and it consists in the seed as it comes from 
the gin in a mill so as to reduce it to a sufficiently 
fine condition, and then sifting out of the pulverised 
mixture all the cotton fibre, leaving the hull and 
kernel in a condition fit to be pressed, for the extrac- 
tion of the oil, or for use as food for cattle. 


5084. Covpiincs anp &. Tunbridge 


engages and a plate 
formed with fa jy cuts in the 
studs, and when turned wedges the flanges firmly to- 
5793. H. H. Lake, London.—18th 
December, J. Jenkins, 


‘A communication from 
and G. Mont Clair, U.8.)—(Complete.) 


in a safety pin fixed to a 
metal also providing with a looped 
spring and ‘convoluted 


5834. Fixine FLoorrne, Howard, Cricklewood.— 
21st December, 1888.—(Complete.) 4d. 

The flooring is fixed to the joists by the use of 

dovetailed tongues or keys cut into lengths, and which 


are themsel 
p grooves in the underside 
of the flooring. 


from the space down into the eye. The 
passed around beneath the curved forward end of the 
Plate into tho space, and downward through the slot 
to the eye 

5863. Suirs’ Port LicHTs AND 
APPARA’ 4 
December, 1883.—(A Jrom G. T. 
Parry, Philadelphia. )}—(Complete.) 6d. 

Consists in the combination of one or more coutey 
terns, or signals 
other boats. 


5864. Worxinec or Encives Driven sy ComBIneD 


USED IN CONNECTION THEREWITH, 
London.— December, 1883.—{4 communication 
H. B. Depp, Sedalia, U.8.)}—{Complete.) 6d. 


relates to sd the driven by steam and com- 
pressed air pre the Rad being to increase the 
y of such g the exhaust pro- 


pressing engine, or bo’ e main and 

ressing engines, for heating the air delivered 
waver and the mate np es, as well as the boiler feed- 
water and the waste 


58°76. Burton Macur R. H. 
Brandon, Paris.—27th December, 1883.—(A commu- 


allows the movable jaw to be moved Se to any 

required position. 

44538. Apparatus ror Measurine Execrric Cur- 
RENTS AND ELectTro-moTive Force, &. B. B. 
Crompton, London, and G. Kapp, Chelmaford.—18th 
September, 1883, 6d. 

Relates to improvements on patent No. 1877 of 1883. 


from . J. Driscoll, Somerville, U.8&.) 6d. 

partly in the combination od the —_ 
forming mechanism of an organised sew 
of a movable button holding ga 
the button with its face down, a with a presser or 
foot to retain the fabric or garment gy the back 
of the button and top of the gauge while the button 
is being attached. 


5946. Tramway anp Rartway WHEELS, &o., R. 
Hadfield, Sheffield.—Slst December, 1883.—(“9m- 


-) 
cast iron or steel, 
one part consisting of the tire and arms, and the other 
of the nave or centre, the two parts being secured 
together by bolts passing oy a flange cast with 
the nave, and also through the inner end of the arms, 
Gear wheels may be formed in a similar manner. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


294,794. Traction Enorxe, Frank F. 
Waynesborough, Pa.—Filed March 2ist, 1883. 
Claim.—(1) In a traction engine, the combination of 
a boiler and a frame yieldingly sus- 
pended from a traction axle, with a yielding thrust 
and draft bar connecting the frame and axle — 
substantially as and for the purpose described. (2) In 
a traction engine, the 
a framework yieldingly suspen: erefrom, and a 
st date to the traction axle 
ha located upon 
in — of and in lin ayy -- the 
, and provided with enahlenion 
in rear of =, — : 
stantially as and for na 
traction the of the sills ot a boiler- 


loca’ 


pings 
bstan’ and for the 


reception of suspension rods, and bored transversely 
for connection with a horizontal thrust and draft bar 
or bars, and provided with flanges, in combination 
with thrust and draft bars, substantially as shown 
and described. (5) The combination of the bearing 
box D, bearing C, strap D!, Mg guns rods E, plate 
F, provided with 1 flanges, sills B, springs G, and plate 
H under said substantially as and for the purpose 
i ( e combination of the sills B, 
brackets K and B?, the housing, and boiler, with 
a horizontal thrust and draft bar composed of plates, 
substantially as shown and described. (7) The com- 
bination, with the axle D, suspension rods E, 
and springs G, of the springs M M1}, located upon 
horizontal bars, and arranged to be compressed by the 
forward and backward movement of the axle, sub- 
stantially as and for the purpose described. 
294,819. Comsmep Fricrion anp Coc GEaR, 
Noah AL an Sr. Memphis, Tenn.—Filed July 
80th, 1 
Claim’—The combination of a wheel having a 
smooth bearing surface in the centre of co, 
with teeth projecting from each side . 


UU 


surface and teeth being formed in relievo out 

ofthe y of the wheel, and a second wheel having 
complementary portions, as described. 

294,851. Tre ror Execrric Conpuctors, William 


A. Childs, Englewood, N.J.—Filed October 25th, 1883. 
Claim.—A con ucting tip for electric conductors, 
made in two portions, as , one of which con- 
stitutes the tip proper and is adapted for insertion 
294.851 


into and removal from a binding post, switch socket, 
or such like conn _ while the other por- 
tion is jointed to the receives and firmly 
holds the conductor. 


295,170. Texon Extractor, Hendrick, 
Macon, Miss.—Filed July 21st, 1883. 
Claim.—(1) The theveie-doserioed device for extract- 
ing broken off tenons from the hubs of vehicle wheels, 
the same consisting of a stem or shank 


8q at its 


upper end for insertion into a brace, and having at its 
lower end a eylindrical bit with a smooth blunt 
and provided with a spiral flange or th 

npper edge of which is square, or at right angles to 


first boring through the said tenon a hole exten 
to the axle box, y=] next driving into said hole 
screw-threaded or spirally-flan; bit of slightly 
larger diameter than the said hole, and continuin, 
the revolution of the said bit when it reaches and 
presses inst the axle box, whereby the counter 
pressure thus generated shall serve to drive the tenon 
out aa the mortise, substantially as set forth. 


295,246. Armour-PLateD Gun CARRIAGE, Hermann 
Gruson, Buckau, near Magdeburg, and Max Schy. 
mann, Prussia, Germany.—Filed April 
1 

Claim—(1) The armour-plated gun carri: 
to be raised by hydraulic pressure and to cee 
by a winch, as described, and provided with a piston 

C to serve as a pivot point for rotating the gun carriage, 

and to rest upon the fluid of the cylinder Cl, when 

the said carriage is elevated. (2) In combination with 
the armour-pla gun adapted to be raised 
by hydraulic pressure, as described, a lowering device 
consisting of a winch L L\, having & cord v, moving 


leys vl and vl, for raising the weight w, and 
withdrawing the raulic pressure and 
to descend, substanti as descri! 
e Te ba of the armour-plated shield having 
embrasure, as descri 
ed to be elevated and su 
to be rotated in a horizon 
e piston Cas or the voller track, 
when the e been slightly raised, in com. 
bination with the aan Cl, the connecting pipe 
x, the cylinder T!, ory ¥, and the su posed 
we controlled by a winch, substan’ 


iston C, 


y as set 


,36'7. Evecrric Lamp, Thomas L. Dennis, Jersey 
City, N.J.—Filed December 19th, 1881. 

Claim.—(1) In an_ electric lamp, the combination 
of the slotted tube for supporting the moving carbon 
with a frictional spring, and its supporting lever sus- 
bere by a second lever, which is controlled by an 

spring in one direction and an electro- 
the opposite direction, as hereinbefore set 
ot) The combination of the slotted tube, the 


fo 


spring L!, and the breve Send M, with the adjusting 
table or bracket 8, for re! the rod and permitting 
the carbon to drop, as DeretalSdore set forth. (3) In an 
electric lamp, the combination of the reacting Paes 
with the shunt or high resistance bap 

the arc, as hi 

se’ 


CONTENTS. 


Tue Enorneer, April 25th, 1884. 
Tue INTERNATIONAL HEALTH EXHIBITION. 
trated. 


Hypraviic Macutnery on Boarp Suir. 

Letrers To THE Eprror— 
Forcep Dravont SteaM Borters .. .. 
CREATORS OF THE AGE OF STEEL .. .. .. 
Erricrency or Fans... . ee 
STABILITY Curves oF CARGO STEAMERS 
German TorPepo Boats . 
Boutiess Raw Jot 
Rat.way SIGNALLING... .. 
Cost oF TRANSPORT ON Usrren | States Raruways 
PURIFICATION OF WATER .. 
ELEVATED StreET Footways.. .. .. . 
ENGINEERS FOR AFRICA 


= 


(illus 


H.M. CanLe Monarcu. 

THEATRICAL MACHINERY. (Ilustrated.) $11 
RAILWAY MATTERS... .. 2. oc ce 813 
NoTEs AND MEMORANDA... oe oe S12 
LEADING ARTICLES— 

313 


Dr. Warson’s AWARD 

Suips Britisn TRADE .. 

PrRopuction 1s THE NoRTH 

Latp-uPp STEAMERS .. .. .. 
LITERATURE oe 
Deve.opment or Ratuways ix |. 

BURY.. .. . 315 

Westinghouse v. Lancashire and Yorkshire 


way 316 
Tae Iron, Axp GENERAL TRADES oF 
MINGHAM, District... 317 


Notes FRoM LANCASHIRE .. 
Nores FROM SHEFFIELD... pe 
Nores rroM THE NorTH or ENGLAND |. .. 


Notes From ScoTLAND . 818 
Notes rroM WALES AND ADJOINING ‘Countixs 318 
THE PATENT JOURNAL .. . 318 


ABSTRACTS OF PATENT SPECIFICATIONS. “(mlus.) 
ABSTRACTS OF PATENT AMERICAN SPECIFICATIONS. 
PARAGRAPHS— 

Naval Engineer Appointments 

South Kensington useum .. 

Accident near Eastern of France 


lway . 318 


One method consists in surrounding the needle with the vertical axis of the bit, substantially as and for 
balancing coils of insulated wire wound in opposite erees herein shown and described. py The herein. 
direction to the coils of the electro-magnet and joined escribed process of extracting broken-off tenons from 
up with them, so neutralising the magnetic moment the hubs of vehicle wheels, the same consistin 
\ 
<TD 
~ 
suspension rods to springs located below the sills, and We cme ry, 
having an inner flange adapted to bear against the 
housings, with a thrust and draft bar, comprising an mo tn) 
inner and an outer plate, arranged to embrace a por- 
== 
= = T 
Aye | 
ci 
= 
Recrprocatinc Motion Rotary Morion, 4. 
a le, and the ree ends connec: to pawis | e) | 
| 
a 
OG 
ial 
| 
- 
whereby water is always retained in the bottom of the | =e smeaED 
basin, which basin is thereby sealed, and from which | = —— 235367) 
basin any matter can be instantly and completely dis- | Sor 5 \ 
charged by the flush. ——a) 
cof eb jo” 
| 
= 
= 
The pipes to be coupled have each a flange, on one 
of which two studs project from the face, each stud 
ing formed with a slot cut across it. The studs 
[294.819] 
j PAGE 
(Illus- 
| 
5852. Loom Suurries, C. H. Nichols, Boston, U.S.— 
24th December, 1883.—(Complete.) 4d. 806 
This relates to means for facilitating the threading 
of loom shuttles. A curved metal plate is secured on Lt 
the upper face of the eye-end of the shuttle, a narrow 
space being left between the curved end of the plate 
and body of the shuttle, and a slot formed leadin; j 
ucts Irom the compressing engine for assisting in 
driving the main engine; by using such products from 
(295170) 
N 
lig wie neaved alr W LO De mixed ¥ 
steam generated therein, and forcing the heated water KYy Y “<\ 
into the boiler, thus utilising the heat of the exhaust, ; cae SY \ 
increasing the effectiveness of the motive agent, and 
319 
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THE EARTHQUAKE IN ESSEX. 

Tue various reports which have been published in 
metropolitan and local journals give nothing like an, 
accurate account of the earthquake which shook a large 
portion of the eastern counties of England last Tuesday 
week. Nor is this matter for wonder. Those on the spot, 
brought face to face with the possibilities of a tremendous 
catastrophe are not those most likely to write coolly on 
such a subject. It is impossible indeed for those who have 
not endured such an experience to form anything like an 


Fic. 


were shaken out of their places, some falling to the ground, 
but by far the ter number being packed on the roofs 
at a lower love The accompanying sketch, Fig. 1, will 
give an idea of what we mean. The result is not only 
precisely what can be produced by a violent shaking, but 
it does not seem that it could have been produced in any 
other way. The position of the roofs has in no way 
affected the facts; whether the buildings which they 
covered faced north, west, east, or south, the result is the 


same. The position of the tiles on the roofs, however, 
materially affected the results. Thus the tiles near the 


comparatively minute or secondary impulses, due to the 
discontinuous and heterogeneous nature of the formations 
through which the normal wave has been propagated. 
Sometimes, however, a number of shocks occur so rapidly 
as to convey the impression of a continuous jar or tremor, 
and may be succeeded by one or more great shocks; this is 
probably the source of ‘ tremor observed before the shock,’ 
as the subsequent arrival of the transversal waves is of the 
tremors after it. (For other complications of the 5 oe 
nomena see Mallet’s Ist, 2nd, and 4th Reports, Brit. ) 
It is very desirable that the interval in time between these 


Fic.2 


EFFECT OF THE EARTHQUAKE ON HOUSES IN ABBERTON AND PELDON. 


adequate conception of the terror which an earthquake 
can inspire. It is not so much what has occurred, as the 
uncertainty concerning what will happen next that 
produces this feeling of 

dread, The utmost difti- 

getting anaccurate account 
of what really takes place. I 
We might as well expect | 
a sufferer in a railway 
collision to give a precise | 


description of the events et ; 
him, in their proper | A> Q 
sequence. The tendency 
all round is to exaggerate, | 
and we have felt that it 
would be desirable to place { 


in our es for future 
reference the result of our 
own personal observations. | 
We were not on the spot | 
at the time when the | 
earthquake occurred, and | 
our visit of inspection was 
paid last Saturday and 

Sunday, when the excite- ~— 
ment had disappeared and 


the thoughts of 
the inhabitants had been Re wal 
The facts which we can f | 
place at the disposal of v™ 


the seismologist are, as Z 
usual in earthquake litera- 
ture, very few—at least, 
those which are in any 
way likely to strengthen 
one theory or weaken 
another are very few. It 
may, however, be taken as 
certain that the nature of 
the motion is known. 
Very careful answers 
from intelligent —eye- 
witnesses all lead to the 
same conclusion, and an 
examination, equally care- 
ful, of the ruins made by 
the earthquake strengthen 
that conclusion. ere 
was a direct upheaval of 
the ground, which fell 
again immediately, the fall 
being accompanied by a 
violent vibration or 
shaking. If there was any 
lateral motion it must 
have been very small. The 
mere rising and falling of 
the athe did little harm; 
the subsequent shaking 
did a great deal. To make 
matter quite clear we 
may cite the experience 
of Mr. Clegg, C.E., 
municipal engineer, Col- 
, to whom we 


Great Birch 


walls have seldom been moved, while the ridges and upper 
portions have been stripped. In one instance, onaslightly 
raised portion of a house, the roof has been shattered, 


minor oscillations should be observed by a seconds watch, 
and also the total duration at each epoch of motion and of 
rest between consecutive movements. Narrators often 
confound the whole of each 
epoch of such rapidly 


recurrent shocks, with one 
shock sup to last a 
considerable time.” 

The accompanying map 
shows that portion of 
the district most severely 
affected. The nearer the 
sea level the worse the 
shock. Possibly some 
deductions of importance 
may be drawn from this. 
It is proper to state here, 
that only in a very few 


‘Old Heavy 


rc 
Dons lan. 


A. 


instances have really sub- 
stantial buildings suffered 
at all. We read in the 
local press that Langenhoe 
Church. has been com- 
pletely destroyed. Those 
not living on the spot will 
naturally conclude that a 
church is‘a large and sub- 
stantial edifice, and the 
circumstance that a church 
has been ruined i 

appear very 
As a matter of aca 
ever, Langenhoe Church 
was small building 
crumbling to ruin, and we 
should say unfit for use. 
It possesses a large Nor- 
man tower, built, so far 
as can be gathered, at 
least 800 years ago. At 
some very remote period 
this tower leaned to the 
south-east, and. was but- 
tressed up by a huge 
rough mass of masonry. 
The tower been 
cracked from top to 
bottom time out of mind; 
and it can be seen now 
that the mortar used in 
its construction was’ not 
very. good. It is not 
remarkable, therefore, that 
the battlements on this 
— were shaken 
and falling h the 
roof, of wiich the finbere 
were rotten, has involved 
the whole in destruction. 
The wonder is_ that 
Langenhoe Church did 
not fall down bodily of 
itself long since. The only 
specially interesting point 
about its destruction is 
that the ground at the 
south side of the church 
seems to have sunk. - The 


are indebted for valu- 
able information and 
assistance in pursuing our 
in yi Clegg was at breakfast when the shock 
took p Workmen were employed in the upper part 
of the house. Mr. Clegg's first impression was that one 
of the men had fallen off a ladder, and he ran to the door 
of his room and called to the man. Immediately after- 
wards all the bells in the house began to ring. This ring- 
ne was apparently due to the kind or vibration whi 

followed the primary upheaval. Again, a + deal of 
‘lamage has been done to tiled roofs, which abound in the 
dlistrict. When we have seen one house, we have seen all. 
The chimney was thrown down, and smashed through the 
roof. Apparently this happened first. Then all the tiles 


} 


MAP OF PART OF ESSEX, AFFECTED BY THE EARTHQUAKE OF 22nd APRIL. 


while on the rest of the house it has scarcely suffered at 
all. Fig. 2 will serve to illustrate what we mean. i 
shaking is a well recognised concomitant of earthquakes. 
Thus Mallet, the greatest authority on the subject, says in 
the Nautical Almanac under the title, “Seismology or 
Earthquake Phenomena”:—“ Before, during, or imme- 
diately after the passage of the great earth-wave or main 
undulation, a continuous violent tremor or short quick 
undulation—like a short chopping sea—is often felt. This 
may arise from secondary elastic waves accompanying the 
great earth-wave—like the small curling or capillary waves 


stones in the floor of the 
little chancel have at one 
side perceptibly gonedown. 
When it isbornein mind that the church towerhad evidently 
needed propping up centuries ago, to keep it from 
sinking in the same direction, it is possible that 
the earthquake only developed and strengthened some 
original tendency to subsidence. Most of the strata here 
are brick earth on chalk; rather a treacherous founda- 
tion. Peldon Church is a much larger structure and in 
better preservation than Langenhoe Church. It, too, has a 
tower dating from the reign of the Conquerer. This also 
has a crack in it, but the crack has not been opened. The 
battlements have been shaken down on the roof of the 


on the surface of the ocean swell—produced probably by | church; and the lead flushing still stands up all round 
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where the battlements have left it. The tiled roof has 
been shaken off in great part, as in Fig. 1. Going into 
the church, it is seen that scarcely a portion has escaped. 
The whole structure shows the result of a violent shaking. 
The plaster has disappeared off the walis in all directions, 
and small cracks have been opened, which follow no 
particular direction. The chancel has been recently 
restored with flint facing and sandstone dressings. All 
this new work has been shaken ; that is the only word for 
it. The ancient buttresses of the church are cracked and 
split. An oak timber chancel arch, apparently new, has 
had all its joints opened. No disturbance of the floor is 
perceptible. 

Wivenhoe is a little village well known to owners of 
yachts, who lay up their craft for the winter in the muddy 
creek on which Wivenhoe stands. The town bears the 
semblance of a ruin; but here, in, we must warn our 
readers that the houses are, with few exceptions, of a very 
poor type. The tiles have been shaken off, and the 
chimneys, in falling, have done much mischief. Only one 
well-built house in the place has really suffered a great 
deal of damage—Mr. Jackson’s house, Wivenhoe Hall. 
The Essex Standard contains so good an account of what 
happened here that we reproduce it:—“Several heavy 
chimneys fell, one crashing through the roof into a bath- 
room, in which two nephews of Mr. Jackson had only just 
previously taken their morning bath. The bath itself was 
filled with the falling bricks and mortar. The gable at the 
north-east end of the hall was dismantled. Most of the 
rooms in the house were more or less damaged by the 
falling débris; the tower of the stables was seriously 
cracked, and will probably have to come down; two 
chimneys in rear were so injured that, for safety sake, they 
were at once pulled down; the north-east part of the 
entrance lodge, where the keeper resides, was greatly 
damaged, the top end being carried away, as well as some 
of the chimneys.” 

There is no evidence whatever available to show 
that the ‘shock was not felt simultaneously over 
the whole district affected. This is quite consistent 
with what is kuown of earthquakes, the velocity of 
wave transit being very high even in chalk. The 
centre of maximum disturbance lay not far from West Mer- 
sea. On the roadside, near Strood Mill, stands the house 
of Dr. Green. This was a substantial, two-storied, double 
villa, and it gives evidence of having undergone much 
more than a shaking. The upper part of the house 
seems tohave moved bodily on the lower portion; and further 
evidence of this lateral action is shown by the fact that a 
heavy flat cut-stone cap on one of the piers at the entrance 
gate, which pier is about 5ft. high, has been shifted bodily 
a couple of inches on the brick beneath it. This is 
the only house in which the glass in the windows has been 
directly broken by the shock, and the fracture is just of the 
kind produced when a sash is suffered to drop violently. 
There is no exaggeration in the following statement in the 
Essex Standard:—“ Mr. Green’s house is literally split 
from end to end—there is not a sound wall either inside or 
outside standing, all the windows in the house are smashed, 
the cap stone to the porch at the entrance is down, as also 
are the chimneys, one stack of which, falling upon Mr. 
Green’s consulting-room, completely demolished the latter. 
Mr. Green, who fortunately had left the consulting-room 
only a few minutes before, was in the surgery adjoining at 
the time, and here he was startled by the bottles from the 
shelves falling upon and around him, perfectly smothering 
him with their contents. A massive pier glass over the 
mantelpiece in the drawing-room was wrenched from the 
wall, and fell into the middle of the room; lustres and 
other ornaments were strewed about, and the general 
furniture of the room disarranged. The upstair rooms 
suffered as much or more than the downstair ones, and are 
now altogether uninhabitable—in fact, almost the only 
room in the house that can be used is the kitchen.” It is 
not easy to say in this case whether there was or was not 
any vibration, such as that which unroofed houses else- 
where. As we have said, the house looks as though the 
bottom of it had been violently pushed from under the 
top of it. 

In Colchester there was little damage done worthy of note. 
We suppose that it would not be easy to find anywhere a 
town of such importance in which there were so many 
ricketty old chimneys. The ruin which has fallen on them 
is widespread, but no injury worth naming has been done 
to any well-built structure, if we except one steeple, off 
the top of which about 16ft. has been shaken. The water 
tower, which had about 930 tons of water in it at the time, 
remains entirely uninjured. We may sum up what remains 
to be said by stating that the great bulk of the injury has 
fallen on weak and ill-built structures; and while we have 
no intention of understating the appalling danger from 
which so many have escaped, we hy ee to add that the 
shock had little in common with such catastrophes as 
those of Ischia or Java. 

There is little to be learned which can interest the 
geologist. The most noteworthy fact is the rise of the 
water in the wells which supply the city with water. Mr. 
Clegg found that within a very short space of time the 
level rose in them to a height of 5ft. above the highest 
point at which it had ever stood before. This does not 
seem to be due to any increase in the quantity of water, 
but to an augmentation of head. The water has continued 
to rise slowly, and on Sunday stood 8ft. higher than yet 
recorded. This is probably due to a shaking of the chalk, 
which has opened up fissures communicating with water 
holes in the rock standing at a higher level than any 
previously tapped. 

The freaks played by the shock are, in a few cases, note- 
worthy. At the “Rose” Inn, Pelden, the roof has, as 
usual, been shaken off, and the house is a good deal racked 
At the back is a brick chimney, some 15ft. high and 2ft. 
square; about half-way up it was supported by a band of 
iron put round, and a horizontal stay fixed to the roof 
behind it. The chimney has parted at the iron band, and 
the upper portion has been twisted round a couple of 
inches on the bottom. Another somewhat similar chimney 


has had all the bricks below the band loosened and ready 


to fall apart, as shown in Fig. 2. The upper portion is quite 
sound and unharmed. The circular stone tower, of Strood 
windmill, has been shaken and split all over, evi- 
dently by the vibration of the vertical wooden post carrying 
the mill above. Steam is supplied in aid of wind, by a small 
horizontal boiler in a house close by. The chimney, a 
square shaft, nearly new, some 35ft. high, and very well 
built, has parted at about two-thirds of its height from 
the ground, and the upper portion has twisted slightly on 
the lower. There is no evidence that any decided vortex 
motion was manifested by the earthquake, though the re- 
sults are supposed to indicate this. 

When ~> itional scientitic evidence has been collected 
we shall, perhaps, return to this subject. To say that the 
people of the district have no further cause for alarm 
would be to say a great deal too much; but it is, at all 
events, reassuring to know that no one has been hurt. If 
the shock had been felt at 9.20 p.m. instead of 9.20 a.m., 
the loss of life would have been very great: and the same 
would have been the case if Langenhoe Church, for 
example, had fallen on Sunday, when it is ible that 
some thirty or forty people must have been buried under 
the ruins. With a few exceptions earthquakes have been 
comparatively harmless. It is not very easy to get accu- 
rate figures, but it seems that ticulars are recorded of 
about 258 earthquakes before the Christian era, of which 
only four were destructive; since not fewer than 6831 are 
recorded, of which 230 have been destructive. Probably 
the most noteworthy earthquake on record was that of 
1755, which ap to have originated under the Atlantic 
Ocean, and to have affected no less than four millions of 
square miles. Lisbon was destroyed by a succession of 
shocks, the first being felt about half-past nine am. At 
Madrid, Gibraltar, Algiers, Funchal, in Germany and 
Sweden, successions of fearful shocks were felt. Through- 
out almost the whole of Great Britain and Ireland they were 
felt with more or less severity. England is by no means 
outside the earthquake zone; but the shocks recorded 
are comparatively trifling. Possibly this with which we 
are now dealing was one of the worst. 

The shock of the 21st instant was preceded by another 
much slighter on the morning of the 18th of February, 
which was felt about 1.30 am., in West Mersea and 
Pelten. History records, moreover, a severe shock. In 
the parish register of St. Peter’s Church, Colchester, is the 
following entry :—‘“On Thursday, Sept. 8, 1692, there 
happened about 2 of the clock in the afternoon, for the 
space of a minute or more, an universal earthquake all 
over England, France, Holland, and some parts of Ger- 
many. And particularly it was attested to me by the 
masons that were there a-plastering the steple of St. 
Peter’s, in this town, and upon the uppermost scaffold, that 
the steple parted so wide in the midst that they could have 
put their hand into the crack or cleft, and immediately 
shut up close again, without any damage to the workmen 
(who expected all would have fallen down), or to the steple 
itself. ost of the houses here and elsewhere shook, and 
part of a chimney fell down on North Hill; and very 
many who were sensible of it were taken at the same 
time with a giddiness in their head for some short time. 
In witness of what is here related, I have hereto set my 
hand. Rosert Dickman, Minister of St. Peter, Col- 
chester.” The following extract from “ Bufton’s Diary,” 
quoted by the Rev. Bryan Dale, in his “ Annals of 
Coggeshall,” bears on the same point :—“ 1692 Sept. 8th 
being Thursday and the same day that Jacob Cox dyed 
about 2 o’clock there was an Earthquake at Coxall and 
many towns beside hereabouts and at London and several 
other Countries we heard and ye news-lettersaid it was at ye 
same time in Holland and ye rest of ye provinces in ye 
Netherlands—I was in our garret at that time and heard 
ye house crack and perceived it shake and was afraid it 
would fall and therefore ran downstairs.” 

On the map on the preceding page will be found the 
principal places we have named, such as Peldon, Langenhoe, 
and Wivenhoe. With the aid of this map it becomes 

ible to identify the locality of maximum disturbance, 

ut it must not be forgotten that the shock was felt over 

a very wide area, extending on the south to London, and 

north and west to nearly as great distances. We may 

add that Colchester is precisely the same distance from 
London that Brighton is, namely, 50} miles. 


PETROLEUM: ITS PROBABLE ORIGIN. 

Ivy a highly interesting article by the Right Hon. Sir Lyon 
Playfair, K.C.B., F.R.S., on petroleum, the light of the poor, he 
deals to a slight extent with the question of its origin. It is 
held by geologists that it is due to the charring action of heat 
on the pre-existing organic débris, on the bodies of trilobites, and 
such like remains are usually supposed to be the sources of it. 
But he writes, is then petroleum cosmic? Perhaps the question 
is not so absurd as it appears, he replies. Recent observations 
on the tail of the great comet which adorned the heavens not 
long since showed that it contained hydrocarbons very similar to 
petroleum. “I do not mean to indicate,” he adds, “that the 
comet was a huge petroleum lamp rushing through space ; still the 
detection of hydrocarbon in it is a significant fact. It lends 
considerable support to the idea that petroleum is being con- 
tinually formed anew in the deeper parts of the earth. In all 
petroleum wells water is also found. In the depths of the earth 
there is probably a large abundance of compounds of the metals 
with carbon, for we find them in basaltic and other rocks. 
When the crust of the earth becomes fissured, water would 
reach them at a high temperature and be decomposed, its 
oxygen passing over to the metals, while the carbon and hydrogen 
would unite to produce hydrocarbon, the most common form of 
which is petroleum. The gaseous hydrocarbons, formed by the 
same action, are pent up in these cavities, and, when a boring is 
made for a well, force up the petroleum frequently as high 
fountains. Wells of this substance are generally found at the 
base of mountain ranges, as of the Alleghanies in America or of 
the Caucasusin Russia. These elevations indicate cavities, fissures, 
or crevices below, and into these, as into a receiver, the hydro- 
carbons may have been distilled and become condensed. This is 
only a theory, but it is the one which is the most satisfactory to 
my mind, and, if it be true, it is a comforting one; for while we 
find forests disappearing from the earth, and coal being exhausted 
without being formed afresh, petroleam—which as fuel has about 


twice the value of coal—is being constantly formed and deposited 
in nature's reservoirs. I have admitted, he says, that this js 
nothing more than a theory, and as such the practical mind jg 
accustomed to look upon it with contempt. But theories are 
the leaves of the tree of knowledge, nourishing it while they 
survive, and even when they fall they give new nutriment to the 
parent stem, We probably may soon have a better theory, and 
when it comes we will embrace it.” 

Thus writes Sir Lyon Playfair in 1884. Now let us see what 
a Russian chemist said on the same subject now several years 
ago. M. Dimitri Ivanovitch Mendelejeff, on whom in 1882 wag 
conferred the Davy medal by our Royal Society, is principally 
known for the calculations by which he certainly has in one case 
foretold the atomic weight of a new element—the metal 
gallium which he made out to be ekaaluminium. He had at an 
earlier period visited the source of the petroleum in the 
Caucasus, and in the summer of 1876 the spots of like import in 
Pennsylvania, and he has been led to form a new hypothesis 
regarding the source of this mineral oil. It has been proposed 
by many in various countries that petroleum is a product of the 
decomposition of organic remains. This he combats, and for the 
following reasons:—The occurrence of the petroleum on the 
earth’s surface shows that it has a desire to rise, which is no 
doubt due to the fact that oil is lighter than water; for this 
reason as well as for other circumstances, that in the sandstones 
in which much petroleum is contained there are no charred 
organic remains found, which must be there where the organic 
remains are, if in this way the oil had its origin. Moreover, it is im- 
possible to conclude that this and this only is the product of the 
charring. As, however, in the Caucasus it is found in the 
tertiary, and in Pennsylvania in the Devonian and Silurian beds, 
the spot where it is produced must lie at a greater depth. But 
in the older beds than the Silurian there can have lived but 
very few organisms, and therefore the theory that it is produced 
by the charring of organic remains is a very improbable one. 
When we consider the hypothesis of Laplace regarding the 
development of the earth at the outset, the law of Dalton 
respecting the original condition of vapour, of the constituents 
of the globe, and the density of the globe, taking into considera- 
tion the density of the vapour of the elements, it appeared to 
Mendelejetf necessary to assume the existence of a collection of 
metals in the interior of our globe. If now we suppose that 
among the metals iron prevails—this view was propounded 
long since, chiefly from the increased density of the interior— 
which does not appear to be improbable, since it is found in 
considerable quantity in meteorites, and in the constitution of 
the sun, and the existence, moreover, of carbon compounds of 
these metals be allowed.—it will serve not only to explain 
the mode of formation of the petroleum, but to make con- 
ceivable all those peculiarities under which it is found in certain 
localities where the earth-beds, in consequence of the upheaval 
of the mountain ranges, must have suffered a break on the 
interior face. Through a fracture produced in such a manner, 
the water passed down to the carbon compounds of the metals, 
and acting upon them at high temperatures and pressures, 
metallic oxides and saturated hydrocarbons are the result. The 
latter rise in the form of vapour to those layers of the earth’s 
surface where they can condense, and the porous sandstones, 
where many oil products can be taken up, are saturated with 
them. With such an explanation of the genesis of petroleum, 
many other natural phenomena can be explained—the preva- 
lence of elements of low atomic weight on the earth’s surface ; 
the distribution of petroleum in straight lines or in large circles; 
the connection which has been traced with vulcanism, which 
has been noticed by several scientific men, and especially by 
Abich; the magnetic phenomena of the globe, and many other 
natural phenomena. The further metamorphosis of petroleum, 
the formation of mine-gas and unsaturated hydrocarbons out of 
it, the chemical composition of petroleum from various regions, 
and of the salt water which invariably accompanies it—all these 
points only require a continuous study, which, in connection 
with future geological investigation of facts, will tell for or 
against this hypothesis. 

Curiously enough, up to the year 1870 there had not been 
found anything in the earth’s crust which by its composition 
favoured this view, either in the earth’s crust or among the 
meteorites which have fallen on the earth's surface, and have 
reached our hands. But in that year Baron Nordenskjéld, who 
was at the time in Greenland, found some remarkable masses of 
what was at the time supposed to be meteoric iron. Some 
weighed eighteen to twenty tons, and a Swedish gun-boat was 
sent the following year to bring them home. Unlike meteoric 
iron, it was found that they were insoluble in acid ; they consist 
largely of carbide of iron and oxide of iron; when heated it 
evolves 100 times its volume of gas, which chiefly consists of 
carbonic oxide and a little carbonic acid ; the iron now becomes 
brighter in appearance, and soluble in acid. The composition to 
the supposed “iron” was found by Wéhler to be :— 


Iron 80°64 
Nickel 119 
Cobalt .. . 0°49 
Phosphorus 015 
Sulphur 2°82 
Carbon. . 3°69 
Oxygen 11°09 

100°07 


Iron carbide is not found in meteoric iron. These blocks had 
been enclosed in the basaltic cliffs of Ovifak, which by weather- 
ing had set them free ; and they fell down the face of the cliff 
to between high and low water mark, where they were found. 
These more or less metallic blocks must have been erupted from 
the interior with the basalt, in which they were inclosed, and 
after the investigations carried on by chemists, who are especi- 
ally experts at meteorites at most centres of cultivation, have 
been pronounced to be terrestrial rather than meteoric. In 
them, then, we have the material which the theory propounded 
by these chemists has sought for. 


INTERNATIONAL EXHIBITION OF ENGINES, MACHINERY, TOOLS, 
&c., FOR ARTISANS.—An International Exhibition for Artisans— 
Internationale Ausstellung von Motoren und Werkzeugmaschinen 
fur das Kleingewerbe—under the protectorate of the Archduke 
Carl Ludwig, will be opened in Vienna on the 24th July and closed 
on the 12th October, 1884. Itis instituted by the Austrian Society of 
Arts—Niederoesterreichischer Gewerbe Verein—in Vienna, and will 
comprise all articles of interest for artisans, such as motive power 
engines, machinery, tools, physical and chemical ap ratus, and 
materials for industrial schoo's. The Exhibition be held in 
the buildings of the Horticultural Society on the Park Ring, there- 
fore in the centre of the town. Numerous applications for space 
have been made by manufacturers of small motive power engines, 
and of machinery and tools for carpenters, shoemakers, tailors, and 
other artisans. The intending exhibitors have been mostly Austrian 
and German firms, but it is expected that English and American 
firms will gene mag largely as soon as the Exhibition becomes 
more widely known. Applications for space are to be addressed 
to the Gewerbe Verein, Vienna, before the 15th May. 
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HER MAJESTY’S TELEGRAPH CABLE SHIP 
MONARCH. 


WueEn the Government took over the control of the entire 
internal telegraphic system of Great Britain and Ireland in 
1870, the submarine section was represented by a very few 
cables, the aggregate length of which did not exceed 120 
nautical miles. The Electric and International Company had 
had charge of these, and when giving them up it also gave up 
its steamer the Monarch, which had originally been bought 
from Messrs. Brownlow and Pearson, of Hull, in 1853, for £6250, 
and which was the first telegraph steamer ever built. She was 
a paddle boat, built of wood, and of about 500 tons burden. In 
June, 1870, she was taken by Mr. Lumsden and Mr. W. R. Culley 
—son of the company’s engineer in-chief, and electrician of H.M. 
Telegraphs—the submarine superintendent and assistant super- 
intendent of the department, to repair the Wexford cable, this 
being the first duty she was called upon to do for the Govern- 
ment; but unfortunately her machinery broke down off the 
Land’s End, and she had to be towed into the Irish Channel. 
Having, however, a quantity of gear on board, the officers in 
charge determined to do their best with her; and as a matter of 
fact succeeded in effecting the repairs which were necessary 
by means of one paddle wheel, and with the help of 
a tug on the disabled side. This work accomplished, 
the Monarch was taken to Birkenhead by tug boats, and 
having been docked, she was condemned and sold, and is, 
we believe, now being used as a coal hulk. At that time the 
Government did not feel disposed to build a ship for the sole 
duty of attending to the few cables round the islands, and so 
from that year until the beginning of this it has been necessary 
to charter vessels, and of course the officers of her Majesty's 
Telegraph Department have been obliged to put up with 
whatever they could get. Amongst other vessels which they 
have had during this time are the Dacia, the International, the 
La Plata, the Carolina, the 
Robert Lowe, the Sydney 
Hall, the Lightning, the Morua, 
several of Messrs. Watkins’ 
tugs, the Anglia, the Victor, 
the Blazer, &c. Some of these 
were regular telegraph ships, 
but the majority of them had 
to be fitted temporarily at a 

t expense; and indeed if 
it is considered what the cost 
of so fitting vessels quite un- 
suited to the work, of trans- 
ferring cables, &c., would be, 
there can be no doubt that 
the price of a special ship for 
the purpose has been spent 
macouple of years. During 
these thirteen years a great 
many cables have been laid 
down, and the total number 
now to be looked after is very 
little under 100, They include 
all the cables between Ireland 
and England or Scotland, all 
those to the Orkneys, Shet- 
lands, Hebrides, Scilly and 
Channel islands, all cables 
across lochs and arms of sea, 
and three across the North 
Sea. For several years, up to 
his retirement in 1878, Mr. 
Culley had been agitating for 
@ steamer, and then when Mr. 
Graves became Engineer-in- 
Chief, he also continued to 
aes out the desirability of 

ving one, until at last, in 
1883, the Postmaster-General 
succeeded in getting the Trea- 
sury to consent to the expen- 
diture, and the present 
Monarch was built and equipped at acost of well under £50,000. 
After an experience extending, in Mr. Lumsden’s case, over 
thirty years, and in that of Mr. Culley to upwards of fifteen, 
laying and repairing cables round our coasts in all sorts and con- 
ditions of vessels, during the time which elapsed between the 
loss of the first Monarch up to the present, no men could have 
been supposed to understand what they wanted in the way of a 
ship better than the engineers of the department; and the result 
should be, and we have every reason to suppose is, nearly perfect 
in its adaptability to its work. Indeed, from the very day on 
which the old Monarch was condemned in June, 1870, until the 
final designs were executed, the engineers of the Telegraph 
Department have been designing and re-designing the ideal vessel 
they wanted, altering day by day their design, as their ever- 
growing experience suggested. Their first design was for a 
paddle steamer, which was to have been fitted with two pairs of 
engines, one for each wheel, and there can be little doubt that 
such a vessel would have been very “handy,” where great accu- 
racy of steering, &c., was required ; but the ship was condemned 
on the score of economy, and more than ten years ago the first 
design of a screw steamer was made. When at length the 
ury was induced to give the Post-office the much-needed 
ship, the services of Mr. J. H. Ritchie, the well-known naval 
architect, were enlisted ; and the final design of her Majesty’s 
ship Monarch, as she now is, was submitted to Mr. 
Graves, the engineer-in-chief of her Majesty’s Telegraphs, 
and being approved, was carried out by Messrs. David J. 
Dunlop and Co., of Port Glasgow, under the superin- 
tendence of Mr. Ritchie. Her principal dimensions are: 
—Length between perpendiculars, 240ft.; breadth, moulded, 
83ft.; depth from keel to deck, amidship, 20ft.; tonnage, 
ders’ measurement, 1348$$. Her load draught, with 600 tons 

of cable and 120 tons of fuel on board, will be 15ft. 6in., but 
as she will rarely carry more than 100 tons of cable on board, 
this draught will be considerably in excess of her ordinary 
draught. Her speed will be about 10 knots, but should it be 
desirable to drive her, she is capable of attaining 13 knots. She 

a raised quarter deck of the height of the main rail about 
66ft. Jong, a monkey forecastle about 19ft., and a hurricane deck 
running from the front of the quarter deck about 100ft. forward, 
below which are the deck houses. She is rigged as a two-masted 
schooner with pole masts, Unlike almost all other telegraph 
steamers afloat which have a great cable sheave bolted on to the 
bows, the Monarch’s bows themselves are so constructed that 
the bearings for the reels are part of the ship itself, and great 
strength and convenience are obtained, besides the fact that the 
ship is not made to look ugly and top-heavy at the bows by the 
use of the conventional bow sheaves. The plates of the vessel 
are gradually formed into two powerful box girders for the 
Support of the bow sheaves, and the tops of these girders are 


decked so that the officers are enabled to walk out even beyond 
the sheaves for the purpose of making necessary observations. 
A glance at our drawings in last week’s issue, page 310, will show 
the arrangement very clearly. When ordinarily steaming the 
mast head stays are fixed to the forecastle head in the 
usual way, that is, on the centre line, but means are 
here provided for moving them to the port or starboard 
bows, so as to be clear of the cable leads as desired. 
On the forecastle head are three anchors of Inglefield and Len- 
nox’s patent construction, and a dynamometer of a novel cha- 
racter and design for registering the strain on the grappling 
chains, cable, &c. The ordinary old-fashioned dynamometer as 
used for this species of work was simply a pair of slides, on 
which moved a heavily,loaded pulley under which the cable 
passed, the strain being simply shown by the height to which 
the weight or pulley was forced, and any shock was prevented 
by the use of an oil dashpot of enormous dimensions attached 
by means of connecting bars to the spindle pulley. It will be 
understood that a movement was obtained in the weights often 
of 7ft. or 8ft., and consequently the instrument was both big 
and clumsy. Messrs. Johnson and Phillips have designed and 
constructed the small and sensitive dynamometer belonging to 
the Monarch, as well as all the remainder of the cable machinery. 
We cannot describe this instrument in detail; but the general 
arrangement is as follows : The cable passes over a grooved pulley 
or drum, the spindle of which has a slight horizontal motion, 
and the end of this spindle is connected with the piston of a 
small cylinder which is partly filled with mercury, the connect- 
ing links being formed by a series of levers. When the strain 
comes on the drum it is deflected, and by means of the levers 
and piston the mercury is forced into a glass tube, which, being 
graduated, registers the pressure. So sensitive is this instru- 
ment, that a deflection of in. of the pulley registers a pres- 
sure of 43 tons on the cable, that being quite as much as is 
ever required, Just below the monkey forecastle, on the main 


THE GREAT CABLE MACHINE—HM. TCLEGRAPH SHIP MONARCH. 


deck, is a steam windlass, one of Napier’s patent, with 
a capstan on the forecastle, which may be disconnected to warp 
the vessel; the windlass can also be fitted to work with an end- 
less chain from a steam winch. Just abaft the foremast is 
placed the great cable machine, built by Messrs. Johnson and 
Phillips, which we illustrate, and which is the largest of 
its kind ever made, This great machine, which weighs close on 
64 tons, is fitted with two overhung outside drums 6ft. in 
diameter and 2ft. 4in. on the face, which drums can be worked 
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quite distinctly or together, at the will of the commander, and 
are used for paying out or picking up the cable. That such a 
machine has enormously heavy work to do will be readily under- 
stood when it is known that some of the cables round our islands 
weigh as much as 32 tons per nautical mile, while the lightest is 
7 tons per mile, Of course, the cables in shallow waters must 
necessarily be much heavier and stronger than the ocean cables, 
which are out of all harm thousands of feet deep. Our readers 
may not generally know that the great Atlantic cable from 
Valentia weighs 30 cwt. per mile, while that from Holyhead to 


Dublin weighs 32 tons. Again, in grappling in shallow water 
foreign matter attaches to the cable in great quantity, and such 
a case as the picking up of thirteeen anchors on four miles o 
cables in the Firth of Forth is within the experience of Mr. 
Lumsden and Mr. Culley. A still more extraordinary case is 
related by these gentlemen of how they once brought up a ship 
—a small one, no doubt, but still a ship—in the North Sea. It 
was raised sufficiently near to the surface to enable them 
to judge it to be a little schooner before it fell off the 
cable and sunk again to its bed in the sands below. 
Great advan are claimed for overhung drums, tae 
usual practice hitherto having been to place them inside the 
framework. These drums can be geared for different speeds, 
there being two speeds on the port drum one-half and one and 
a-half miles per hour, the slow for heavy cables, and the quick 
for light ones, while the starboard drum has only one speed, one 
mile per hour for intermediate sizes of cable. They are driven 
by a double-cylinder engine, which runs at from 150 to 160 
revolutions per minute, and the exhaust from which is carried 
back to the engine-room, and disc there either into the 
condenser or through the ship’s side at the discretion of the 
chief engineer. Following the main deck along, we come next 
to the hurricane deck, on top of which is a wheel-house in which 
is fitted one of Messrs. Amos and Smith’s steam steering gears, 
and further still are the quarters of the navigating captain, 
which consist of a capital chart-house and a spacious state room, 
which is handsomely fitted, and is heated by steam; the roof of 
this state room, together with the chart-house, is decked over, 
and one of Sir William Thomson’s standard compasses is fixed 
thereon. The navigating captain’s duties are solely executive, 
the real commander of the vessel being Mr. Lumsden, the sub- 
marine superintendent. Just abaft the captain’s room is the 
funnel—a trifle too far aft for the symmetry of the ship—and 
then the engine-room skylight, which extends almost to the end 
of this deck. Under the hurricane deck are situated a large 
office on the starboard side, 
and a capital testing room 
fitted with many beautiful 
instruments on the port. 
Then come the rooms of the 
chief officer, the chief engi- 
neer, and the other navigat- 
ing officers of the ship, the 
mess rooms, galley, bakery, 
butcher’s shop, lamp room, 
&c. On the quarter deck 
is a large smoking room, in 
which is a stand of arms, 
composed of rifles, revolvers, 
and cutilasses, and through 
the smoking room admission 
is obtained to the saloon. 
There is a large cable sheave, 
fixed to the quarterdeck on 
the port side of the rudder 
head, but it is only screwed 
down to the deck, and as 
it will be but seldom used, 
it will, together with its ap- 
pertaining leads to the cable 
machine, probably be taken 
up and put into the store- 
rooms until required. Be- 
fore speaking of the internal 
arrangements of the ship, we 
may add that on the quarter 
and hurricane decks are to 
be found a number of very 
fine boats, eight in all, built 


White and Son, of Cowes. 
They are two cutters, 26ft. 
long by 6ft. 6in. beam ; two 
lifeboats, 30ft. long by 9ft. 
beam; one whale boat, 27ft. 
long by 6ft. beam; one steam 
cutter, 30ft. long by 7ft. 
3in. beam; one gig, 28ft. long by 6ft. beam; and a dingy, 
16ft. long by 5ft. beam. All of these boats are built on 
White’s lifeboat principle. The steam cutter is capable 
of carrying, when full of water, a full complement of twenty- 
five men, coals, and stores. The boats’ davits are on 
Messrs. Barry and Rees’ patent, and each boat is fitted with 
Messrs. Hill and Clarke’s patent boat lowering and disengaging 
gear. On account of the necessities of the work on which the 
Monarch will be employed, when all manner of speeds and all 
kinds of steering are occasionally wanted, a very complete 
system of telegraphs has been fitted, so that the commander 
may be enabled to telegraph instructions from the monkey fore- 
castle to the steersman, as well as to the officer in charge in the 
engine-room. It is on account of the great noise made by the 
cable machine on the foredeck that a telegraph communication 
between the forecastle and the bridge is required. 

The whole of that part of the ship which is under the quarter 
deck is occupied by the superintendents and their servants. The 
stairs leading from the smoking room are covered with a peculiar 
carpeting of india-rubber, which completely deadens sound, and 
enables a person to walk in the roughest weather without fear 
of slipping or falling, while it is exceedingly pleasant to the 
tread. At the foot of the stairs is the saloon, a lofty and hand- 
some room. The walls are formed of carved American walnut, 
each panel having a different design, and between the panels 
grotesque heads are carved, each one being different from the rest, 
and all beautifully finished. Above the handrail and between the 
panels are gilt and black fluted columns, and a considerable 
quantity of a handsomely grained Hungarian ash is used also 
above the handrail for the purpose of brightening the saloon 
and varying the monotony of the darker coloured wood. A 
sofa runs round the stern of the vessel, and over this are placed 
several large square gallery windows, with thick plate glass. 
These, together with an unusually large skylight, supply plenty 
of light, so that with plenty of light, height, and handsome fit- 
tings, a thoroughly cheerful and pleasant saloon is to be 
expected, and will be found on board the Monarch. The furni- 
ture is all upholstered in olive green velvet, and the lamps and 
mountings are silver plated. At the fore end, and into a recess 
under the dividing staircases, a sideboard has been arranged, on 
the top of which are mirrors set at such angles as to reflect the 
entire cabin, and to give the idea of still greater size. Opening 
out of the saloon are four spacious state-rooms, fitted with easy 
chairs, library tables, wardrobes—in fact everything which can 
tend towards the comfort of the occupant. These state-rooms are 
occupied by Mr. Lumsden and Mr. Culley, the other two being 
kept as spare rooms. Forward of the staircase are bath rooms, a 
pilot’s state-room, rooms for the chief steward and the servants 
of the superintendents, Hot and cold water is laid on to the 


wash-stand in each room, and the basins are so made as to 
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swing with the motion of the ship, or to turn over emptying 
into an overflow pipe when finished with. The rooms are all 
carpeted with handsome Brussels carpets, and each one is lighted 
by two large square ports, with sliding frames glazed with thick 
plate glass, and fitted with dead lights, &. The height 
_ between the floors and the underneath part of the beams in the 
saloon and superintendents’ rooms is not less than 9ft. 6in. 

The accommodation for the men is in the fore ‘tween decks, 
the seamen being right in the bows, where are bunks for 
fifteen. A light partition divides them from the firemen, for 
whom twelve bunks are fitted, and abaft their quarters thirty 
cable hands are lodged. These quarters extend all across the 
ship ; and then abaft the quarters of the cable hands, and on 
starboard side, are rooms for the various petty officers, All 
these quarters are roomy and well ventilated, and are capable of 
being heated by steam. Mess rooms are provided for the petty 
officers, and in the men’s quarters five mess tables are fitted, 
which are so made as to be capable of sliding up to the ceiling 
when out of use. It will be seen therefore that the ship is 
arranged to carry a crew all told of over eighty hands, but as 
she will rarely require so many,:it may be taken that her 
general complement will be about sixty-five hands. 

The ship is provided with three large cable tanks, the after 
one, which is seldom used, having a capacity of 2730 cubic feet, 
the cone in the middle of it, which has a capacity of 200 cubic 
feet, is used as a store for beef, &. The main tank, situated a 
little forward amidships, has a capacity of 6600 cubic feet, and is 
about 28ft. in diameter by about 10ft. high, the cone being used 
as a fresh water tank, of which it is able to carry about ten tons. 
The third tank is just forward the main one, and has a capacity 
of about 3890 cubic feet ; it is the same diameter as the main 
one, but little more than half as high. All the cable tanks 
stand on a deep double bottom of cellular construction, which 
double bottoms are divided into five compartments, so that any 
part may be filled with water to help to maintain the trim of 
the vessel. Forward of these tanks is a hold to contain large 
telegraph buoys, buoy chains, grapnels, mushrooms, &c., &c. 
On top of the forward cable tank is the ’tween decks, and be- 
tween the main cable tank and the men’s quarters in this 
*tween decks is a large space which is used asa workshop. At the 
after end of the main tank are the coal bunkers, which are 
capable of carrying about 260 tons of coal should so much be 
needed, and between the coal bunkers and the after cable tank 
is the engine and boiler space. A bulkhead is built just behind 
the main tank,and the corner spaces between it and the tank,as 
well, as the spaces between the two forward tanks are used for 
the storing of fresh water. The cable tanks all drain into the 
ballast tanks below, and when they are full, it is neces- 
sary to keep the cable covered by water. The side plates of the 
tanks are jin. thick, and they were subjected to a pressure of 
10 Ib. per square inch, as a test of their water-tightness before 
leaving the builders’ premises. 

Theengines which weillustrate by oursupplement were designed 
and built by Messrs. David J. Dunlop and Co., of Port Glasgow, 
under the superintendence of Mr. W. McNab, of London. They 
are direct-acting, inverted, compound condensing engines, and are 
capable of exerting a power of 1040 horses ; the cylinders are 30in. 
and 58in. in diameter respectively, and havea stroke of 48in., while 
the working pressure is 801b., and the speed of the ship just 
under 12 knots, though she can in an emergency be driven to 
13 knots. The cylinder covers, which are very heavy, are cast 
with hollow steam spaces, on top of which there is a considerable 
depth, open and ribbed, which is filled with composition and 
covered with a black enamelled chequered plate; they are also 
fitted with glands and stuffing-boxes for the piston tail-rods. The 
pistons are fitted with Buckley’s patent spring compensating 
packing nuts for piston-rods, and junk ring bolts of gun-metal. 
Balance pistons are fitted over the slide valves. The valve 
gearing is of the link motion type, and the working surfaces of 
the bearings of the excentric rods, links, and sliding blocks are 
bushed with brass, and made adjustable with bolts or cotters ; 
each valve spindle has a deep guide bearing between the clutch 
and the packing gland. The whole link motion can be moved 
by Brown’s steam and hydraulic starting gear, or by hand, should 
it be necessary to disconnect the steam gear. One of Dunlop's 
patent governors is fitted to control the throttle valve. In rough 
weather this governoracts with great promptness, and controls the 
engines with certainty, but as it depends on the motion of the ship 
for its action, it would be of no use in the event of the breaking 
of the shaft or other accident to the machinery. Messrs. Dunlop 
are now bringing out a new governor, or rather an improvement 
in their old one, and are using the motion of the spindle for 
actuating a little slide valve on the side of a cylinder, the piston- 
rod of which is connected with the throttle valve of the engine 
to be controlled. 

The columns opposite the condenser for supporting the 
cylinders are hollow, and are utili as oil tanks, being 
provided with means of filling at the top and with cocks 
at the hand of the greaser in the engine-room. The condenser 
is cast with and below the guide columns for supporting the 
cylinders. The tube plates are of brass 1}in. thick, and the central 
stay plate is also of brass; there is a condensing surface of 2400 
square feet, the tubes are of an external diameter of Zin., and 
are packed with cotton packing and screwed glands. Air, 
circulating, feed, and bilge pumps are ranged along the back of 
the condenser, and are worked by levers in the ordinary way 
from the engine crosshead. As, however, the condenser will be 
more hardly used in the Monarch than in most steamers, and as 
the exhaust from the great cable machine is taken into it, it 
was necessary to provide other means of circulating water, and 
one of Gwynne’s No. 8 patent vertical direct-acting centrifugal 
pumping engines has been fitted to it. There is also a No. 4 
Gwynne pump of the same kind fitted to pump from ballast tanks 
and bilge, and also to throw sea-water on deck; and, further- 
more, a donkey feed engine to pump from the sea or the hot well 
into the boilers or to throw water on deck when required. It 
will therefore be seen what immense pumping power the Monarch 
has, and how difficult it would be to sink her. The engine crank 
shafts are interchangeable, and are 1lin. in diameter, the crank 
pins being in. larger ; the connecting rods, which are very long, 
have double bearings at the crosshead ends, and the crank ends 
are fitted with brass bushes, and strips of Kingston metal and 
liners for adjustment. The diagrams which we give were 
taken during the trial trip, when the speed attained was just 
below 12 knots. 


Steam .. 80 1b, 
Vacuum .. 28hin. 
Revolutions 68 
Throttle valve.. .. .. Full open 
Speed ofship.. .. .. .. 117 knots 


Steam is supplied by two large multitubular boilers, 14ft. 
outside diameter by 9ft. 6in. in length. Each boiler has three 
furnaces, constructed on the well-known and popular principle of 
Mr. Samson Fox, of the Leeds Forge Company, and 3ft. 9in. out- 
side diameter. During the run which the Monarch has made to 
repair the Jersey and Guernsey cable, the chief engineer, Mr. 


Robert McNab, found that these two boilers made a super- 
abundance of steam—so much so, in fact, that he considered it 
desirable to very materially shorten the grates. He is now able 
to maintain a speed of 10 knots on a consumption of 12 tons per 
day, or, if needs be, to press the boilers for more power. Set in 
a recess in the athwartship bunker, and with a small firing 
platform, about 6ft. above the stokehole plate, is another boiler, 
the duty of which is to supply steam to the cable machine 
forward, to the centrifugal pumps in the engine room in the 
event of the main boilers’ fires being “ drowned out,” and in the 
case of great speed being desired, to supplement the supply of 
steam from the main boilers to the main engines. All the valves 
belonging to the various sections of the ship are controllable from 
the platform of this boiler. It is 9ft. 6in. in diameter by 
8ft. 4in. long, and, like the main boilers, it is also fitted with 
Fox’s corrugated flues. 
Monarch Boilers. 


favourable means of hanging down guides therefrom pendulous 
wise, and this was the em ome TI carried out after the blocks 
were got back to the workshop. It will be observed from the 
illustration that the guides being hinged, do not confine the chaing 
till they come up to the centre of the wheel, but allow them to 
be pulled to any reasonable angle without much friction when the 
chain isdrawn through them. The getting up of this simple devicg 
was the work of little more than a day, and was fitted to the block 
frame by one of my sons. 

On meeting one of the firm shortly afterwards from whom I 
purchased the blocks, I told him that I was driven to make an 
improvement on them, and had succeeded. I invited him to come 
to the workshop and see for himself, which he did; and I showed 
him that with these guides applied to them it was next to impos- 
sible for the chain to get on the wheels in a twisted state or get off 
to the one side or the other. Wu. Rosertsoy, 

Seville Engineering Works, Dublin, April 16th. 


IMPROVEMENT AND ECONOMY IN THE PRODUCTION op 
BESSEMER AND MUSHET STEEL. 

Srr,—In 1856-7 I was concerned with the Ebbw Vale Iron Gom. 

pany in patenting my spiegel process, and applying it to the 


Heating surface : 
Furnaces .. .. 
Back tube plate.. 35°4ft. 
1549ft. 
Fire-grate .. .. 53ift. 
Working pressure are 80 Ib. 
Auziliary Boiler. 
H surface : 
415ft. 
Fire-box 75ft. 
aces 56ft. 
Back plate 16ft. 
562ft. 
25ft. 
Working pressure .. .. 80 Ib. 


Mr. McNab, who is a late Allan Line engineer, has as his staff 
four engineers and thirteen firemen, one of whom, the donkey- 
man, is, however, almost exclusively occupied with the steam 
launch. The Monarch has just left the Thames for the purpose 
of repairing the Holyhead and Dublin cable, and on her return 
from St. George’s Channel she will proceed to lay a new cable 
between this country and Holland. We may add that the 
propeller is 13ft. 9in. diameter, 19ft. 6in. pitch. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsibl. or ypinions of our 
correspondents. 


CHAIN PULLEY BLOCKS. 


Sm,—In your issue of the 14th ult. you kindly illustrated my 
chain carriage blocks, and inserted the circumstantial account I 
gave of how I came to make such a thing. Once more I would 
ask you to illustrate a pair of 2-ton Weston blocks with eI pendu- 
lous chain guides of 1876 — to them, and also that of a guide 
by itself with a view to make their construction easier understood. 
For many years I had used these chain blocks in the course of 
business, as they possess the inherent property of holding on at 
any required point, and had always looked on them to be of as 
perfect construction as possible; but in practice well knew that 
they occasionally gave trouble from the chains twisting and jam- 
ming on the top of the wheel, and more especially when being 
used horizontally. In 1875 I purchased two pair of 2-ton ones in 


the warehouse of a firm here—who keep them in stock—for sending 


out with workmen to do lifting in the course of repairs. All went 
on with them fairly well until the 14th December, 1876, when a 
crowning case of trouble occurred in lifting up a boat’s propeller in 
Ringsend Graving Dock; when just within a couple of inches of the 
height for the shaft to enter, a stickfast jamb occurred to the 
chain of one of the pairs, and neither back nor farther up could 
they be got. The men got hold of the lowering chain to give it a 
united pull back, but I cautioned them against doing so, as a run 
down of the block might take place and someone get hurt. Day- 
light by this time had about left us, and also the men’s patience ; 
but they knew that on the propeller had to go, as the water was 
to be let into the dock on the following morning. The weather 
was boisterous and bitter cold; a light could not be got to burn up 
at the blocks so that it could be seen how to deal with the chain 
to get it extricated. Ihad not on previous occasions lifted pro- 
pellers with chain blocks, and amid expressions of various hue, a 
call was made for rope blocks to take the lift from them, which 
were quickly got off the deck and hooked on beside the stuck-fast 
ones, and with them and the other pair of chain blocks the lift was 
completed in a few minutes. : 
For the makers of chain blocks to have heard the imprecations 
made use of on this occasion would most certainly have spurred 
them up to lerate, if ible, the exceedingly slow march of 
improvement, which I read of in after years as having been pro- 
ceeding for such a lengthened period of time. While on my way 
home that evening I could not help thinking how guides could be 
applied to the chains of these blocks, such as I put on chain carriage 
blocks. I thought of the two cross rivets or bolts which bind the 
cross ends of the block frame together, that they presented a most 


process, in order to perfect the latter. I proposed to 
their inanaging partner, Mr. Thomas Brown, to burden one of 
their Victoria furnaces with red hematite or Elba iron ore, or with 
a mixture of both, and to provide a small cupola blast furnace to 
be burdened with the rich carbonates of iron and manganese found 
in the Brendon Hills, and of which ores the Ebbw Vale Company 
had a long lease. I designed to run the iron from the large fur. 
nace into a trough, arranged with a row of tuyeres at one side, 
below the metal, the trough being capable of elevation at that side 
so as to raise the tuyeres above the metal when the blow wag 
over ; the blast to be then stopped and the small spiegel furnace 
to be tapped and a sufficient quantity of its contents to be run into 
the Bessemer metal. The thast employed to be the Ebbw Vale 
Company’s own hot blast, of about 5 ib. pillar per square inch, 
My intention was to save the cost of remelting the pig iron and 
spiegel, and the waste ae | incurred, and likewise to improve 
the product; for I held, and so did Sir H. Bessemer, correctly, 
that direct melted cast iron was better than remelted, as it con- 
tained more carbon and silicon, the fuel which Sir H. Bessemer 
had discovered a valuable use for, whilst the iron and steel makers 
only got rid of these impurities by elaborate and complicated pro. 
cesses. I reckoned that a 3) lb. pillar of blast woud suffice at 
from 8in. to 10in. below the surface of the metal. 

Mr. Brown regarded my proposition as visionary, and so the low- 

ressure blasts were relegated to obscurity; and, indeed, in Sir H, 
omnis admirable converter they were utterly inadmissable, 
My suggestion, therefore, of moderate blast, which was also hot 
blast—for the Ebbw Vale Company had no cold blast—lay dormant 
for about twenty-three years. Then it was revived by Messrs, 
Clapp and Griffiths, and, according to notices I have seen in the 
technical papers, successfully so. 

Lately a great and npg improvement in the modus 
operandi has been patented by Mr. Alfred Davy, C.E., of Messrs, 
Davy Brothers, Sheffield. The details are most simple, and the 
mechanical arrangements do great credit to the inventor, who 
deserves success. Of course it will y to use suitable pi 
irons, such as those smelted from red hematite, Elba, or Bilbao 
ores; but this is just as much a sine qué non in the ordinary acid 
Bessemer process. Also in the matter of blowing out the silicon 
and carbon, and adding the inevitable triple compound of iron, 
carbon, and manganese to the soft blown iron, the methods pursued 
will be exactly those employed when the pig iron is blown in the 
ordinary acid Bessemer process. 

Mr. Davy guarantees, if needed, a percentage of only 0°37 per 
cent. of carbon in the resulting Bessemer-Mushet steel, which is 
soft enough for many ordinary uses, and can be readily made 
harder if required. Taken altogether, Mr. Davy’s patent arrange- 
ment appears to combine facility of production with very great 

y and conveni in the ry plant. I think his 
arrangement, or a similar one, is much n in Sheffield, where 
alloys of Scotch pig iron and scrap are made into castings by cer- 
tain enterprising parties and vended as crucible steel castings, with 
a tensile strength of only about eight tons per square inch, and very 
very far inferior for standing wear and tear and in strength to good 
honest anthracite pig iron. The buyers, however, of these crucible 
steel castings have only their own insatiable craving for the cheap and 
nasty to thank for their silly credulity and its consequences. 

Cheltenham, April 26th. R. F. MusHet. 


THE ELECTRICAL THEORY OF THE ORIGIN OF EARTHQUAKES, 


S1n,—With reference to your interesting leading article of the 
26th instant on the subject of earthquakes and their causes, will 
you allow me to draw attention to one particular theory not 
adverted to by you, viz., the theory which attributes the cause of 
earthquakes to the action of the earth’s electricity. The keystone 
of this conception lies in the analogy that has been observed 
between the effects of earthquakes and those of lightning strokes. 
The co-ordination of these two great physical manifestations of 
earth force has been recognised from the earliest times. No one 
can read and reflect upon certain passages in the Scriptures with- 
out entertaining a reasonable idea that, in the mind of the writer 
—or of the inspirer—the source of earthquakes was conside 
identical with that of lightning strokes. Pliny—II. 79—enunciates 
this idea with the utmost clearness, and conceives the cause to be 
the action of a certain force imprisoned in the earth and struggling 
to be free. Shakespeare—in Henry IV., Part I.—makes Hotspur 
suggest to Glendower a reason for earthquakes almost precisely 
similar. And when the science of electricity dawned into existence, 
at least three of its founders unhesitatingly declared the force 
mentioned by Pliny and by Shakespeare to be that of electricity. 
These three men were the great Italian physicist Giambattista 
Beccaria, whose experiments and researches appear to have ex- 
tended fromabout 1750 to 1775—Dr. Stukeley, F.R.S.—and the well- 
known Dr. Joseph Priestley, F.R.S., the author of the “‘ History 
of Electricity.” Dr. Stukeley in 1749 and 1750 read papers before 
the Royal Society on the subject of the pony ae that occurred 
in England in those years. Not even Franklin, who was 
contemporary with these three philosophers, made such elaborate 
and prolonged investigations into the nature and action of terres- 
trial electricity as did Beccaria; and it is abundantly clear from 
Franklin’s writings that his forte was rather that of a practical 
engineer than of a r ing philosopher. Having invented the 
lightning-rod solely on the strength of the discovery of the electrical 

wer of points—which had been shown to him in 1747 by a Mr. 

omas Hopkinson—he deliberately depreciated and virtually 
abandoned the theoretical ladder by which he had arrived at his 
invention so soon as the European savants—who knew little or 
nothing of the power of points—had contrived a new theory for 
these rods. And his fundamental theory of electricity, that of 
excess or deficiency of a certain fluid, was completely demolished 
by Symmer, though, curiously enough, the terms Franklin coined 
to express this theory, i.c., those of ‘‘ positive” and “‘ negative, 
have retained their ground. Priestley says in regard to Beccaria 
and in allusion to Franklin:—‘‘ All that was done by the French 
and English electricians with respect to lightning and electricity fell 
far short of what was done by Signor Beccaria at Turin” (Hist. 315. 
The result of Beccaria’s labours was a firm belief on his part that 
earthquakes, lightning strokes, whirlwinds, and aurore were 
caused by electrical discharges. So far as I am aware, no attempt 
was, or ever has been, made by natural philosophers to refute 
the writings of Beccaria, Stukeley, and Priestley. They appear 
to have been simply ignored. ‘Text-books make no allusioa to 
them. Earthquakes have been relegated, as it were, altogether 
to the geologists; and men conversant with clectricity and wi 
physical science generally have not, as a rule, devoted any atten- 


tion to the subject. It is true that the late Mr. Robert Mallet, 
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F.R.8., a civil engineer, to whom science is indebted for the mag- 
nificent collection of 6831 instances of earthquake phenomena, 
contained in his reports to the British Association during the years 
1850-54, alludes to the intimate correspondence that exists between 
these shocks, “‘earth currents,” magnetic disturbances, and elec- 
trical action generally. But he merely dallies with the question, 
and he does not attempt to follow it up. His efforts in respect to 
seismology, great as they were, resolved th Ives principally 
into a discussion on the application of ingenious instruments and 
arrangements for measuring the direction, intensity, and rate of 
transit of earthquake shocks. In July, 1881, a closely-reasoned 
paper appeared in the Quarterly Review, with special reference to 
the extensive researches made by Dr. Schmidt in respect of the 
earthquakes that for so many years had harassed the Greek penin- 
sula, and the author earnestly contended for the electrical theory 
as the one which alone could stand the test of facts; but this 
essay seems to have attracted little or no comment from natural 
philoso hers. The geologists and scientists, who were looked upon 
as authorities in earthquake matters, still appear to uphold 
one or other of the following theories as to the origin 
of earthquakes, viz.:—(1) The expansion of water into 
steam on coming into contact with subterranean lava, (2) 
Chemical changes within theearth. (3) The shrinking and coolin, 
of the earth’s crust. (4) Rupture of the surface by tension. (3) 
Collision between solids and a liquid. (6) The passage of a wave 
of elastic compression causing each particle to perform a vibratory 
movement. (?) An incomplete effort to establish a volcano. Now, 
so far as my own investigations in geo-dynamics have proceeded, 
all these causes appear to me to be pure, unmitigated speculations; 
and none of them seem to me to have anything like the founda- 
tion in fact which cannot be denied to the electricaltheory. But 
I think that the one great advantage of all others which attaches 
to the acceptance of this theory is this: Whereas, should any of 
those ideas I have mentioned above as being held by geologists 

rove to be true, we are just as far advanced in our immunity from 
injury and disaster as we were before, if the electrical theory 
should prove to be true, we are in a position, by reason of our prac- 
tical grasp of the nature and action of electrical discharge, to deal 
with these terribleconvulsionsina manner that will atall events tend 
to minimise their frequency as well as their violent effects. Our 
knowledge of electrical engineering comes into play, and in regions 
habitually devastated by earthquakes, such as Ischia, Java, or the 
Northern and Western parts of South America, we can reasonably 
take such simple inexpensive measures as are dictated by 
the assimilation between lightning strokes and earthquakes 
which would then be recognised by the scientific world. Inasmall 
work on the ‘‘ Action of Lightning,” completed by me in April, 
1881—whilst in ignorance of the theory having ever been mentioned 
before—and reviewed in t and columns shortly after its publication 
in April, 1882, I ventured to suggest that, allowing Peltier’s idea 
of the earth constituting a vast reservoir of electricity to be correct 
—and I think no one will in these days dispute this dictum—it was 
only reasonable to conclude that terrestrial operations known—as 
are earthquakes and lightning strokes—to be intimately associated 
with the earth’s electrical action, were actually the effects of that 
action. But it was not within the scope of that work to submit 
any practical measures for adoption in respect of the prevention of 
earthquakes, 

In conclusion, Sir, I would ask these two questions:—(1) Is not 
the electrical theory of earthquakes at all events worthy of close 
investigation by eminent physicists? (2) Is not any theory, that 

rofesses in its results to mitigate a dreadful plague to which man- 
Kind is liable, worthy of attention from all persons? 
ARTHUR PARNELL, 
Colonel] (late Royal Engineers). 
18, Windsor-terrace, Newcastle-on-Tyne, 
April 29th. 


[We give space to Colonel Parnell’s letter not because we endorse 
his enthusiastic support of electrical theories of earthquakes, but 
because it contains references to writings on the subject which may 
interest some of our readers. His views on seismic questions seem 
to be based on imperfect knowledge of the writings of some of the 
more competent modern physicists, if we may judge of the ve 
limited acquaintance which his remarks suggest with Mallet’s 
works. Electrical phenomena and magnetic disturbances no doubt 
accompany earthquake shocks; but there is very little evidence that 
these have any other relation than that of effect, though they may 
be related more nearly to seismic origin than to that phase of 
seismic disturbance of which we see the results.—Ep. E.] 


PURIFICATION OF WATER. 

Srr,—In reply to the request appended to my letter which 
appeared in THE ENGINEER last week, asking me to state how I 
know that the process to which I referred frees water from disease 
germs, I beg to say that although I know very little of science, 
one may be able to judge of results. 

The process itself may be shortly described. Charcoal is not 
used, for its action is only temporary. In 1858, Mr. Spencer laid 
before the British Association his discovery that the magnetic 
oxide of iron which exists in some stratifications only, is the 
purifying agent. Also that wherever spring water was the purest, 
t.¢., the most free from organic matter, there the largest quantity 
of this oxide existed, but in strata where it was absent, the water, 
although free from turbidity, retained all the gaseous and organic 
impurity it had acquired on the surface. Hence the impurity of 
spring water in new red sandstone districts and in others, ox fen 
iron although plentiful is non-magnetic. The result was the dis- 
covery of a process by which a new compound chemical is made, 
akin to loadstone, and as little acted upon by air or moisture as 
platinum or gold, and called in chemical lature magnetic 
proto-carbide of iron. The worst water has never been known to 
affect its power nor to diminish its bulk. The purifying power of 
this peculiar oxide consists in its converting oxygen into that body 
known to electricians as ozone, which is two atoms of this gascom- 
bined in a state of magnetic polarity, and when thus polarised has 
the power of consuming organic matter and forming carbonic acid 
gas. Hence the origin of carbonic acid found in pure spring waters 
which gives them their — freshness and salubrity. This 
mode of purification is believed to be the first practical application 
of the inductive principle known as Catalysis, which was discovered 
by Berzelius, mot little recognised before being used by Mr. Spencer 
for water purification, although now acknowledged as the greatest 
sanitary agent in nature. 

“The magnetic oxide of iron”—protoxide—as na found, 
has no more effect on impurities in water than so much broken 
glass. The purifying body must be so treated as to become highly 
porous. This in many cases—for instance, at Malvern—nature has 
done ; hence the purity of its waters. Putrescent matter, i.c., 
organic matter in a state of rottenness, forms the ready-made food 
for the fructification of the living germs of choleraic or endemic 

when absorbed by water in seasons when they are prevalent. 
It is surely not saying too much to state that this is now acknow- 
ledged by the scientific world. The whole of this putrescent 
organic matter is removable at a small cost from every water supply 
in the kingdom. Wherefore, then, seek at a distance for a 
nominally pure water, which really does not exist, and which, if 
brought to us would have to undergo the very process of purifica- 
tion which can be applied above? 

For facts I again refer to Wakefield, and although some are 
Years old, yet the conditions remain the same. Cases of dysenteric 
disease had become frequent in the large County Lunatic Asylum 
situate] near this town. Part of the water used in the asylum 
came from wells in its extensive grounds, and the rest from the 
Water company of the town, and it was but natural to suppose that 
the evil was due to the “filtered sewage,” as the company’s water 
was termed, than to water from wells in a com tively country 
district. The apparently purer water of the wells was ordered for 
the use of the inmates. ill the disease increased, so that a 
chemical analysis both of water from the wells and that of the 


company was ordered by the commissioners. In sending the 
samples it was stipulated on behalf of the company that the labels 
should afford no clue to the sources from which they were derived. 
The report of these analyses showed, however, that the filtered water 
was greatly purer than the lauded water of the wells; and strange to 
say, it came from a chemist who had advised the metropolitan 
water companies that purification by the process now referred to 
was impossible. The Lunacy Commissioners ordered the wells to 
be closed, and the filtered water only used. In reporting on the 
results of their order, they say, ‘‘ The mortality has been below the 
ordinary average of the asylum; and in connection with it we 
have to remark that a portion of the water in use last year, when 
diarrhoea prevailed to so considerable an extent, has been disused, 
and the rest—namely, the supply from the town works—has been 
purified and improved the company. There is now rears, 
epidemic in any of the sick cases. One man only is in the hospita 
suffering from dysentery.” 

_The late Professor George. Wilson, of Edinburgh, said, ‘ Pre- 
viously to Mr. Spencer’s mode, there was practically no such thing 
as purifying impure water. The most perfect filtration was 
mere straining, whilst the organic matter was left untouched. 
The rapidity of its action on brown peat water is marvellous.” 
Professor Alfred Swaine Taylor, of Guy’s Hospital, said, ‘A good 
and wholesome water, fit and proper for the supply of a town 
population.” This was said with respect to the Wakefield purified 
water. At an inquiry held some years ago by a Royal Commis- 
sion, several medical men who were examined freely admitted 
that during the visitation of cholera, which had spread itself over 
several towns in that year, no cases had occurred in Wakefield, 
though in its former visitatien that town had not escaped disease. 

In giving evidence before a Parliamentary Committee on a 
Southport Water Bill, Mr. Hawksley, the eminent water engincer, 
epeeng of the action of magnetic carbide on iron, stated, ‘‘It is 
the most remarkable thing I have witnessed, and I did not believe 
it would produce this extraordinary effect. It immediately sepa- 
rates the oxide of iron which is held in solution in the water, and 
enables the water to be emitted free of that objectionable matter, 
so that the water coming out of the present wells in a styptic state 
leaves the filters perfectly free from any traces of iron whatever. 
In other places where i¢ is used to take out organic matter it is 
equally successful.” 

Evidence could be multiplied to a large extent. Surely enough 
has been said to call attention to the subject. If one remembers 
the present cry for pure water, which with many persons means 
soft water, one remark may be made. Take the mass of large 
towns supplied with soft water and compare them with those using 
hard water; it is said that the death-rate of the former exceeds 
that of the latter about 10 per cent. Cuas. FRANCIS. 

London, April 28th. 

[It will be seen that our correspondent leaves the question we 
asked about disease germs untouched. May we remind him that 
organic impurity is one thing, disease germs quite another. For 
further information we may refer him to Koch’s investigations. 
It is the opinion of able authorities that nothing that is done 
with water save boiling it can destroy a disease germ, and conse- 
quently the magnetic oxide of iron is entirely incapable of removing 
them. It would appear that Mr. Francis has, like many other 
aa oe confounded the disease germ with inorganic impurity.— 

D. 


RAILWAY SIGNALLING. 

Srr,—I am rather surprised at some of the statements with 
regard to railway signals made by Mr. Stretton, especially as 
coming from such a well-known correspondent on railway matters. 
I must say that I think some of his statements require challenging. 

In the first place, I do not think that railway signalling, as 
carried out on English lines during the past, say, ten or fifteen 

ears, can be called defective. There are exceptions to every rule, 
ut, compared with what it was thirty or forty years ago, railway 
signalling in its recent improvements is as nearly perfect as 
ible. I quite admit that some branch lines, made and opened 
fore the Board of Trade was invested with its present autocratic 
power, are very defective in signal arrangements, there being no 
such things as facing point locks or bars, and no concentration of 
handles or interlooking, the points being principally ‘‘ spring” 
worked by a “‘ cesspool” box. This state of things is now, how- 
ever, getting rare, and on the lines where it remains there is, as a 
rule, very little traffic. 

Secondly, there is a standard m in vogue with regard to 
placing signals, viz., that all signals are placed on the left-hand 
side of the road to which they refer, the board or arm being on the 
left side of the post, and therefore away from the line. If from 
local circumstances it is imperative that the post be placed on the 
other side, the arm still remains on the left ; thus, if the signal be 
a down-road one, it is thus easily distinguishable from an up-road 
— every instance, however, notice would be given to all con- 
cerned. 

Home signals are always placed clear of any points or cross-over, 
not too far away, or there would be time for the signalman to put 
the signal on after the engine had ny and shift his points before 
the train was on the bar. I also think that Mr. Stretton will find 
that on every well-managed line alterations in the signals are com- 
municated by the superintendent to all the departments whom 
they may concern; and when any:branch or new lines are opened 
printed lists of all signals, their positions and distances, and the 
regulations concerning them are issued. I quite agree that calling 
a train past a danger signal by hand isa dangerous practice, and has 
led to many accidents. I have also known drivers refuse to move 
until the signal had been lowered. Distant signals when at danger 
are, asa oak indicative to the driver to stop at the home signal, 
but on some lines they work the distant independently of the 
home, and make it a stop signal ; but the usual practice is to pass 
the distant when at danger, whistle, and pull up at the home. 
With regard to the selection of position, a good inspector takes 
infinite pains to obtain a “‘ fair view,” “‘ sighting” with flags placed 
heights—corresponding to the arms—on poles 20ft. or 

t. high. J 

In conclusion, I do not think there is so much fault to be found 
with railway signalling as Mr. Stretton seems to think, but per- 
se, = he looks at it from a different point of view. 

pril 30th. WILLIAM MARRIOTT. 


THE EFFICIENCY OF FANS, 


Sm,—Your correspondent, Mr. Aland, complains I did him an 
injury by reference to his fan as a “castle in the air.” If he refers 
to my letter he will find I said, “‘llin. water gauge, with 3400 
blade tip speed, seems . . . a veritable pneumatic castle in the air.” 
These words only referred to certain figures relating to a volume 
of 35,000 cubic feet of air per minute passing through a tube 2ft. 
diameter, driven by a blade tip speed of 3400ft. This was the 
“castle in the air.” And Mr. Aland’s letter now proves such to 
have been the case, for he says in his last of the 3ft. fan which he 
brings into comparison with my 3ft. single inlet fan, ‘‘ I open my suc- 
tion to the diameter, or nearly the diameter of the revolving disc.” 
This explains the whole mystery of the figures. Mr. Aland’s open 
fan has two inlets, and in the side discs at the lee side of the 
blades he forms openings leading from the case into what would 
otherwise be the vacuum chamber of the fan. He says these, 
with inlets proper, nearly equal the diameter of the fan in area, 
Thus, taking the suction area of the two sides at 12ft., then his 
fan, passing 88,400 cubic feet at 699 revolutions, would draw air in 
at a speed of 3187ft. per minute, which by Hutton’s tables, equals 
lin. w.g. due to air s . For comparison, take the 3ft. fan 
which he compares with this. At 699 it drew 13,377 cubic feet per 
minute through a 20in. tube at 34in. water gauge taken in the air 
current, while the anemometer gave 6154ft. speed minute. 


Work out the results of the two fans by formula xe and you 
will find the single inlet fan put over 33,000 foot-pounds per 


minute more work into the air than Mr. Aland’s low-pressure 
ventilator. His fan is really a broad Waddle fan, with side open- 
ings above the inlet. If he put that fan on a 20in. tube, indicates 
his engine and measures his volume, he will find it drop down to 
the volume due to 1°90in. of water gauge, as the suction of the 
fan with vacuum chambers impaired cannot be better than a per- 
fect fan of Waddle type, and 1°90in. is the water-gauge for that 
type at the blade tip speed before us. If I want very large volume, 
l resort to one of three courses: I can enlarge my inlets to three- 
quarters the diameter of my fan without destroying the water- 
gauge. Thanks to my cylinder,I can thus at 6000 blade tip get 
quite 5000 air speed in two inlets of 27in. diameter ; or (2) which is 
simpler and cheaper, I use the central collector of my ordi 

fan consisting of two inlets, inner wings, and port-holes. This, as 
far as I know, is the most perfect air displacer for low-pressure, 
and where low-pressure is required and large volume, will move 
more air by far than Mr. Aland’s fan with much lower power. 
But for general use I prefer the combination of central collector, and 
a wing disc with port-holes in the disc—in fact the open fans, blades, 
and port-holes arranged round adisc. I must here remark that the 
term “‘ constricting cylinder” isa misnomer. The cylinder collects 
air and discharges it through port holes a little more than the area 
of the hold. The cylinder simply prevents re-entry from periphery 
to inlet, and gets over the worst feature in an open fan, enabling 
the air to be discharged at low velocity, which, as, Guibal main- 
tained, and Peclet’s experiments prove, is a great point in central 
feed fans. 

Mr. Aland undertakes to give the public a few hints as to the 
traps concealed under the report on the 30in. blast fan. I will 
give a few more. In every blast fan there are three water gauges. 
(1) When the discharge is full open, where the water-gauge is due 
to velocity pressure, and in this case the best fan is that which 
gives the highest velocity in the outlet, which is largest in relation 
to diameter of fan at a given tip speed. In the case of the 30in. 
blast fan, the outlet was 17in. diameter, the blade tip speed 7571, 
the air speed 6050 per minute, the open water-gauge would be 
3hin., according to Hutton. (2) The second and most important 
water-gauge is that of the fan blowing into a closed chamber. 
This represents what I call the final water-gauge of the fan, or the 
maximum power of a fan to blow against resistance. For 
a fan’s power to blow through tuyeres is regulated by 
this water-gauge, also to blow through long lengths of 
pipes. (3) There is what I call the intermediate water- 
gauge, which is the water-gauge a fan produces when blowi 
its air on given work. This also is regulated by the fina 
or closed water gauge + the volume. To compare two 30in. fans, 
one of my make and another of well-known type. At 1350 the 
30in. fan of my type gave Llin. water gauge, when all tuyeres were 
shut off. At 1950 the other fan gave 12in. water gauge. On 
putting on the tuyeres to two —. my fan’s water gauge went 
down to 10in. With the other fan, with one cupola put on, the 
water sank to 4in. In the latter case the water gauge reached the 
level of the volume, for on open test my fan gives at 1300 about 
three times the air given by the other fan at 1950. To test two 
blast fans, have a square box with a tuyere inserted in one side. 
Blow into it, and mark the water gauge. The best fan is the one 
which can give the highest water gauge with lowest blade tip 
speed, for the volume of air discharged depends on the pressure 
maintained in the box. If you will permit me, I will deal with the 
question of the water gauges in open ventilators in another letter, 
and apologise for the undue length at which I have written now. 

I can assure Mr. Aland I have had no wish to attack the repu- 
tation of any fans, or their makers. I have simply taken “fan” 
as an abstract proposition, and tried to work it out with neither 
makers nor inventors in my mind. G. M. CaPELL. 

Passenham Rectory, April 29th. 


Sir,—Probably it would help to settle this Capell fan contro- 
versy if Mr. Capell could show conclusively that the cylinder in 
his machine does really increase the efficiency of his fan. The 
model of his fan, when divested of this cylinder, may be far from 
perfection, yet it is almost a certainty that without this cylinder 
the fan will be more efficient than with it. How does this cylinder 
operate? It is impossible even for Mr. Capell to explain this. 
Certainly it cannot add to the angular velocity, nor canit be shown 
to strike or steer the air in such a way as to help it outwards. It 
is at every point almost at right angles to the proper path and in 
the way of the air, and the inevitable inference is—in the absence 
of other than many questionable assertions—that this cylinder is 
simply an obstruction, and the reverse of an improvement. 

If, on trial of an open fan with, and then without, the cylinder, 
the results are not in favour of the fan without the cylindrical 
obstruction, the Rev. Mr. Capell will doubtless make many con- 
verts to his views, including R. SNowpDon. 
Widnes Foundry, Widnes, April 28th. 


Sir,—Mr. Clark has missed the point of my letter. I am not 
disputing Peclet’s statements, nor those of any other authority. 
What I want is an explanation of the facts connected with Mr. 
Capell’s fan on, let us say, Peclet’s theory. ‘‘ These augmentations 
of velocity were in both cases effected without any increase of 
absolute head pressure for propulsion; and such results have a 
direct bearing on the case in question.” Thus writes Mr. Clark 
in your impression for the 11th of April. Now I want to know 
what bearing—and I want Mr. Clark, if he has no objection, to 
tell me how, at any point of its career, a current of air can repre- 
sent more work than has been done on it by the engine. 

So far as I can gather from Mr. Clark’s report and letter, we 
have two amounts of work done on the air, one over, the other 
under the horse-power of the engine. If we take the average it 
will be either greater, or less, or equal to the power of the engine. 
I suppose it is less. Can Mr. Clark say how much less, or what 
the ratio is? Can he, in a word, supply any information not 
contained in his report? ©. 

Bilston, April 29th. 


CONTRACTS OPEN. 


Tur Indian State Railways require tenders for underframes and 
body ironwork, roofing, iron and brass fittings, and trimmings for 
third-class carriages with side doors, and with wheels 2ft. OZin. 
diameter. The work required under this specification comprises 
the construction, supply, and delivery in England, at one or more 
of the ports named in the conditions and tender, of iron under- 
frames, underframe and body ironwork, roofing, iron and brass 
fittings and trimmings, with all requisite bolts and nuts, rivets, 


washers, coach and wood screws, both iron and brass, and brass 


work, for putting the work together in India and fixing the bodies 
to the underframes, for twenty third-class carriages, with side 


‘doors. All fastenings, screws, &c., are to be supplied in quantities 


sufficient for securing the ironwork and fittings to the bodies and 
underframes, and for putting the bodies and underframes together, 
together with an allowance of 20 per cent. extra for waste. The 
contract does not include wheels and axles, bearing and draw and 
buffer springs, india-rubber window cushions, Attcock’s blocks, 
lamps, and axle boxes. All these parts will form the subjects of 
separate contracts. No woodwork is required to be sent to India. 
The carriages are shown on page 326. The forms of the contract 
are those usually employed by the Indian Government. It is worth 
notice that the roofs are to be covered with waterproof Willesden. 
canvas. Tenders addressed to the Secretary of State for India in 
Council, with the words “tender for ironwork for third-class: 
carriages,” on the envelope, must be delivered at the India Office, 
Westminster, S.W., before 2 p.m. on Tuesday, the 6th May, 1884. 
If delivered by hand, they are to be placed in a hox provided for 
that purpose in the Store Department. 
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RAILWAY MATTERS. 


THE ber of gers who travelled to and from various 
stations on the Metropolitan Railway on Easter Monday, the 
14th inst., was 288,000, being an increase of 61,854 over the number 
conveyed on the previous Bank Holiday—Boxing Day, 1883. 

ANOTHER evidence of the state of trade in America is the fact 
that the Pensylvania Railroad statement for March shows a decrease 
in the earnings of 50,876 dols. for the lines east of Pittsburg. The 
return for the three months showa decrease of 567,913 ¢ols.; while 
on the lines west of Pittsburg there was a decrease of 642,130 
dollars. 

Raitway business in America is not looking very bright in any 
branch. The managers of the Baldwin Locomotive Works at 


» Philadelphia, the largest American locomotive works, is making 


extensive discharges of workmen, owing to a decline in orders 
resulting from the depression of the iron trade and the restricted 
amount of railway construction. 


THE sanction of the Secretary of State to the construction of 
the Quetta Railway has been received. The line will now be 
— on rapidly. As the work has been actually in progress 

luring the whole winter under the name of an improvement to the 
road, it is already well advanced, and it may be hoped that the 
railway will be finished and paid for out of revenye in two years. 

THE survey of the Canadian Pacific Railway line from the 
western side of the Rocky Mountains through British Columbia, is 
now being proceeded with. The line has already been surveyed 
from the Rocky Mountains to the summit of the Selkirk range. 
The operations are this season being carried on between Savona 
and Kamloops, and between the South Thompson and Columbia 
Rivers, and it isannounced that the entire line will be “‘located” at 
the end of the present year. 

THERE have just been built at the works of the Oldbury Railway 
Carriage Company, Limited, a number of long bogie carriages, for 
New Zealand. They were constructed on the American bogie 

rinciple, and were four-wheeled. Eight of them were 45ft. long. 
The seats were fixed lougitudinally, and were finished in the best 
style. The whole of the timbers were of varnished moulmeir 
teak. The entrance was from the ends, and the platforms had 
canopied roofs and neat railings. There was seat room for fifty 
passengers. 

Ir is noteworthy that while so much is being said in this country 
on the railway rates and their effects on certain branches of manu- 
facture, and especially of some districts, that a French parlia- 
mentary commission mentions the high rates charged on French 
railways as one of the causes of the bad state of some branches 
over a large part of France. The heads under which complaints 
are made are much the same as in this country, differential rates 
being as much objected to as well as the high terminal and trans- 
port rates. La Republique Industrielle of the 10th ult. devote 
some space to the questions involved. 

have din the Rail- 


ARTICLES and much corresp pp 

road Gazette on “the gravest defect of maintenance of way,” in 
which the opinion is expressed that the defect of all others, and 
one that can be easily recognised even on first-class track, is a lack 
of uniformity in the level of the rails. To this defect is charged 
“almost every jolt and impact which is sufficiently noticeable to 
be separately distinguished.” One correspondent says:—‘‘ Un- 
doubtedly there is in the track of the best regulated roads this 
lack of uniformity in the level of the rails, but I do not think so large 
a percentage of the total amount of money spent by railroads for 
renewals and repairs of track and rolling stock can as rightly be 
charged to this defect as to the inherent weakness of the joints and 
the evils that follow therefrom.” 


A RalLwayY catastrophe, almost rivalling that of the Tay Bridge 
disaster, occurred in the afternoon of the 27th ult. on the Badajoz 
Railway. A bridge over the Alcudia fell, precipitating into the 
river an entire passenger train from Badajoz. It was at first 
rumoured that the fall of the bridge was the result of a criminal 
design, but the Government engineer-in-chief states that until the 
wreck of the train is got out of the river it is quite impossible to 
ascertain the cause of thedisaster. This official notice strengthens 
the opinions of those who affirm that the bad state of the bridge 
and line was the real cause of the occurrence. Upwards of forty 

mgers have been taken out dead from the river, or known to 
; dead, and it is said that the disaster has created an unprece- 
dentedly painful excitement throughout Spain. 


Many contradictory reports have been circulated respecting the 
performance of the pound | tive which is having a trial 
on the Boston and Albany Railroad. ‘‘ We are informed,” says 
the Railroad Gazette, “‘on excellent authority that the engine 
works well, but is not making the saving in fuel which had been 
anticipated. The engine is in regular service, running every day. 
Mr. Dunbar, the patentee of this method of arranging the com- 
—_ cylinders on a locomotive, is at present in South America; 

ut on his return he may be able to suggest some improvements 
which will secure greater yy. Compound engines have been 
singularly successful on board ship, and therefore their possible 
development on locomotives is at once an interesting and important 

roblem.” The experience in America is thus similar to that in 
England with compound locomotives. 


THE second part of the ‘‘ Administration Report on the Railways 
of India for 1882-3,” published in Simla, reached this country by 
the last India mail. Speaking of Indian railways generally—that 
is, of the whole 10,000 miles of system—they earn about £1525 
gross per mile—about oue-third of the earnings of English rail- 
ways. The working expenses, too, are less than what we might 
expect, considering the breaks of traffic, and the fact that most of 
the coal used has to be importedfrom England. They amount but 
to 49°94 per cent. of the receipts, against 52°34 per cent. for 
England and Wales, 49°51 per cent. for Scotland, and 54°88 per 
cent. for Ireland. The net receipts are sufficient to yield 5°37 per 
cent. on the capital expended—that is, a shade over the 5 per 
cent. guarantee. The East Indian yields over 8 per cent., the 
——_ lines 4°94 per cent., and the State lines a little over 

per cent. 


AN extraordinary railroad accident which happened to the 
Chicago limited express train on the Pennsylvania Railroad, near 
Salem, Ohio, on the morning of March 29th, is thus recorded in the 
American Machinist. While the train was running ai a speed of 
about forty miles an hour, the boiler of the locomotive exploded, 
hurling the engineer and fireman into the air and killing them 
instantly. The violence of the explosion was so great that it tore 
the locomotive into fragments, and made an opening in the track 
at a point where there was an embankment thirty feet high. 
Seldom in the annals of railroad operating have the conditions for 
@ sanguinary accident been so fearfully brought round; yet, with 
the exception of the two unfortunate men who were killed by the 
explosion, the accident passed without loss of life and with no 
serious injury. Theshock which deprived the train of the guidance 
of its locomotive, and opened the way down theembankment, also frac- 
tured the Westinghouse air-brake pipes, and the brake was instantly 
self-applied. This checked the speed so promptly that only the baggage 
ear and smoking car went over the bank, and the brakes prevented 
the hind cars from acting as a battering ram on those in front. 
Several of the passengers were rather ly bruised through being 
tumbled round in the cars that left the track, but none of them 
are in danger of suffering permanently from their injuries. This 
accident is a striking example of how effectually improved 
mechanical appliances have succeeded in reducing the fatality of 
railroad accidents. But for the efficient automatic brake which 
instantly caught hold of the cars and kept them from pounding 
each other, or the strong platforms that received the shocks with- 
out yielding, there is no reason to believe that this accident would 
have been less sanguinary than the worst disasters known to rail- 
road history,” 


NOTES AND MEMORANDA. 


Tue rainfall during March at West Molesey, where it is mea- 
sured by the official water examiner, Sir Francis Bolton, was 1*14in. 

THE area of the district within which the Kent Waterworks 
Couey obtains and supplies its chalk-well water is 120 square 

es. 

THE highest flood state of the river Thames during March at 
— —s was 3°5ft. above summer level, the lowest 5in. above 
that level. 


THE East London Waterworks now gives a constant supply to 
nearly 120,000 services; the Southwark and Vauxhall to nearly 
8000; the West Middlesex to 15,431; the Kent to 28,789; the 
New River to 20,300; Grand Junction to 30,287; the Lambeth to 
28,564; and the Chelsea to 3697 houses. 


THE rate of filtration of the water supplied by the various water 
companies to London does not, in any case, exceed 540 gallons per 
square of filter bed per twenty-four hours. This gives good 
results, but it is irrespective of the + 6 en of the filter beds, and 
the relative thicknesses of the different materials. 

THE Chloride of Iron Spa water, Harrogate, contains 479°754 
= of solid matter per gallon. Of this, ferrous carbonate is 
1°050; ferrous chloride, 13°213; barium chloride, 5°204; barium 
sulphate—which is not absolutely insoluble—0°222; calcium chlo- 
ride, 94°015; magnesium chloride, 57°315; magnesium bromide, 
0°344; manganese chloride, 0°971; sodium chloride, 277°561; 
strontium chloride, 0°624; with traces of copper, iodine, &c. 
— analyses differ greatly, particularly that of Hofmann in 


THE number of miles of streets which at present contain mains 
constantly charged, and from which constant supply can be 
given, and upon which hydrants for fire purposes could be fixed, 
in each district of the metropolis, is now as follows :—Kent, about 
85 miles; New River, about 219; East London, 120; Southwark 
and Vauxhall, 130; West Middlesex, 91: Grand Junction, 62; 
Lambeth, 150; Chelsea, 70, making a total length of about 927 
miles. The companies are ready to give constant supply and to 
affix hydrants whenever legally required to do so. 


Herr Sroup.er, of Lucerne, Switzerland, by adding fluorescine 
to the water of a boiler, which by calorimetric tests enabled him 
to detect the presence of one-half of 1 per cent. of water carried 
mechanically out of the boiler by the steam, found that from 2°3 
to 4 per cent. was actually thus present in the steam. The deep 
green colour of the water in the boiler was retained in it for weeks, 
and yet no trace of colouring could be detected in the water con- 
densed in the steam cylinder, a proof that the water which gathers 
there is entirely due to condensation caused by the mene of 
steam, and that very little water is actually mechanically carried 
away by the steam from boilers. 

ACCORDING to official statistics published in the American 
Sanitary Engineer, during the week ending April 5th, 1884, in 
thirty-two cities of the United States, having an aggregate pop 
tion of 7,347,900, there died 2952 persons, which is equivalent to 
an annual death-rate of 20°9 per 1000, against 21°4 for the previous 
week. For the North Atlantic cities the rate was 18°8; for the 
Eastern cities, 22°3; for the Lake cities, 17°7; for the River cities, 
19°7 ; and in the Southern cities, for the whites, 18°3, and for the 
coloured 33°6 per 1000. Of all the deaths, 36 per cent. were under 
five years of age, the proportion of this class being highest in the 
Lake cities, viz., 47°1 per cent., and rising to 54°2 per cent. in 
Chicago. 

Herr E. WIEDEMANN has made a series of experiments on the 
expansion of volume at melting point, and the relative rates of 
cooling of tin and certain alloys of bismuth and lead. The metal 
or alloy was enclosed in a closely-fitting glass cylinder, at the 
upper end of which was fixed a capillary tube. For filling the 
apparatus oil was used, as it has the advantage of not evolving air 
when heated to 200C. degrees; moreover, it does not possess an 
_—— vapour-tension at that temperature. When heated 
above that point, the oil attacks the metal. The rate of cooling 
was determined by heating the metal at 260 deg. in an iron vessel. 
A ther ter protected by a glass cap filled with oil was 
inclosed within the molten mass. The whole apparatus was then 
immersed in a double walled metallic vessel, the intermediate 
space between the walls being filled with water. In three experi- 
ments it was found that tin on melting expanded in volume 1°76, 
1°69, 2°20 cent. Experiments also proved that soft solder 
expands almost two per cent. of its volume in melting. An alloy 
of bismuth and lead, corresponding to Pb,Bi of sp. gr. 11°4 begins 
to show an increase of expansion at about 120—136 deg., which 
reaches its maximum at 180 deg. When heated to 240 deg. and 
allowed to cool, the temperature remained constant for long 
intervals of time at 180deg. and 125 deg., the two melting points 
of the alloy. BiPb, sp. gr. 11°03, expands abnormally between 
127 deg. and 132 deg., melts at 146 deg. and 125deg. PbBix, sp. gr. 
10°96, expands abnormally between 126 deg. and 132 deg., melts at 
140 deg. and 124deg. PbBiy, sp. gr. 9°73, expands most markedly 
between 120 deg. and 136 deg., melts at 125 deg. and 200 deg. 
PbBig, sp. gr. 8°6, melts partially between 125 deg. and 130 deg., 
contracts between 172 deg. and 204deg., its melting points are 
170 deg. and 120deg. The result of these experiments show that 
these alloys form a definite compound between PbBi and PbBi, 
whose melting point is about 125 deg., and in which the excess of 
one metal, Exd oe bismuth, as the case may be, dissolves. For 

ual increments of temperature, the proportion of the metal dis- 
solved rapidly imcreases. 


from the formula log. p = A- ; © and the inverse of the above 


= A-logp , BP) B 
t ( Cc 4U7 20 
t = absolute temperature, and A BC are constants. Both formulas 
are quoted from p. 283 of Rankine’s ‘‘ Rules and Tables;” or the 
same results may be more readily obtained from Regnault’s Tables 
given at p. 263, ‘‘Ganot’s Physics,” third edition. The donkey-pump 
employed was single-acting, having a ram 3in. in diameter, with a 
length of stroke of 7in. The pump was elevated to various heights; 
but the results being so nearly alike, allowing for difference in 
height and temperature, the table given below for 15ft. may be 
taken as typical of all. The supply tank stood on the ground, the 
water in it being heated by a jet of steam. The suction pipe was 
led direct to the valve-box with only one bend, and the delivery 
tank was elevated to about the same level as the pump, the water 
being discharged through a valve loaded to 60lb. per square inch. 
The following table gives the results of experiment No. 3 with the 
pump 15ft. above the water-level. It will be seen that the results 
agree closely with those given by the above rules, the falling off in 
the quantity at the higher temperatures being most probably due 
to the friction of the water in passing through the pipes, valves, 
&c. It will also be observed that the s of the pump had to be 
reduced for the higher temperatures, the speeds stated in the list 
being found to give the best results :— 


; in which p = absolute pressure, 


Hot water Hot water 
Revolu- Tem; Revolu- Tempera- 

uum; imped 
tiene, ture Vuh. Pumped Per | ‘tions. ture Fah, Pumped per 
per minute. .  cubicinches. | per minute. cubic inches, 

70 7 3430 70 1 3286 

70 100 3430 60 170 2682 

70 120 3430 50 180 2180 

70 140 3430 


Each quantity stated is the mean of several trials. Above 180 deg. 
Fahrenheit scarcely any water could be pumped. According to 
-— 185 deg. would be about the limiting temperature at 


MISCELLANEA, 


THE German Minister of War has invited a prize competition for 
the best models of new pattern helmet, knapsack, water-bottle 
marching boots, and other campaigning articles of equipment, ” 


THE International Conference for fixing electric units, which met 
two years ago, reassembled in Paris on Monday under the pregj. 
dency of M. Ferry. States, China included, are 
represented by the sixty-four delegates. 

WE understand that the New Oratory at Brompton, which was 
built from the designs and under the direction of Mr. H. A, 
Gribble, A.R.I.B.A., has been lighted by the Sanitary Engineering 
Company, of Westminster, with the Albo-Carbon light. 


A PROGRAMME of the season’s attractions at the Crystal Palace 
has just been issued. In this the exhibition now open forms but a 
very small part, fétes, concerts, theatrical entertainments, flower, 
fruit, and other shows, firework displays, ‘cycle meetings, 
cricket matches being very numerous, 

THE ordi monthly meeting of the Manchester As tion of 
Employers and Foremen was held on Saturday at the Manchester 
Mechanics’ Institution, Mr. Thomas Ashbury, O.E., the president, 
in the chair, and eleven candidates for admission were nominated 
for election. The remaining business was chiefly of a formal 
character. 

THE North Staveley Colliery, according to Ee | arrange- 
ments, will be closed during this month, when the lease held 
by the Staveley Coal and Iron Company will expire. The 
men and boys employed at the above colliery, numbering near! 
400, will be thrown out of employment if the working of the 
is not continued. 

TuHE fifty-first annual exhibition of the Royal Cornwall Poly. 
technic Society will be held at Falmouth on the 12th August next, 
when medals and prizes offered for various engineering, mechanical, 
chemical, electrical, and art exhibits wiil be — for competition, 
Steam and gas will be provided for exhibitors free of cost. Mr, E, 
Kitto, Falmouth, is the secretary. 


THE Watford Local Board have instructed Messrs. Bailey Denton, 
and Company, of Whitehall-place, to prepare ~ and specifications 
for the sewerage and sewage dis 1 of New Bushey, Herts, a 
town within an easy distance of the metropolis and with an 
increasing oy eee but at present without any other means of 
disposing of its refuse than by cesspools. The works are to be 
commenced at once. 

Art the Exhibition of Carpentry and Joinery at Carpenter's 
the Council of the Royal Institute of British Architects have pro- 
mised to exhibit some of the drawings, &c., illustrative of D 
subjects in their library, The Royal Architectural Museum will 
exhibit the well-known drawing of the Fléche of Amiens Cathedral, 
by the late William Burges; and Mr. Street will contribute his 
father’s drawings for the roof and fléche over the Law Courts, 


A Locat Government inquiry was held at West Bromwich on 
the 23rd inst., by Mr. J. ‘. Harrison, M. Inst. C.E., as to an 
application by the Town Council to borrow £53,100 for the purpose 
of carrying out their low level sewerage. The borough surveyor, 
Mr. J. T. Eayrs, Assoc. M. Inst. C.E., engineer for the works, 
explained the scheme, and a favourable report is expected. There 
was no opposition. The main outfall works in course of construc- 
tion are approaching completion. 


ON the 24th ult., Messrs. Earle’s Shipbuilding and Engineering 
Company, Hull, launched from their yard two iron steam fishing 
cutters and trawlers, named the Albatross and the Pelican, which 
they have built for the Great Grimsby Ice Company. ‘The vessels, 
which are classed 100 Al at Lloyd’s, are for carrying fish from the 
Grimsby fishing fleet. Their dimensions are as follows :—Length, 
133ft.; breadth, 21ft.; depth of hold, 11ft. They have a raised 
quarterdeck aft, extending from the engine and boiler space. They 
will be fitted by the builders with compound surface condensing 
engines of 60 nominal horse-power. 


THE report of the Direction of the Gas and Waterworks in 
Breslau for the year 1882-83 states that at the end of the year 
there were 5527 water-meters in use. Of 927 meters which were 
removed for testing or repairs at the instance of the authorities 
themselves, 250—tbat is, 27 per cent.—were found to register 
correctly, while 677—that is, 73 per cent.—required repairs. The 
cause of trouble in these cases, as given by the Sanitary Engineer, 
was: Failure to register or incorrectness in registering, 414; defects 
in,the index-hands, 130; defects in the index-face, 110; injuries due 
to frost, 3; other injuries, 11. At the request of private house- 
holders 318 water-meters were tested, of which 14) that is, 44 
per cent.—were found to require repairs. 


A PAPER on ventilation of buildings was read before a recent 
meeting of the Civil and Mechanical Engineers’ Society, by Mr. A. 
T. Walmisley. In some of the concluding remarks he says :—‘‘ It 
will beadmitted that (1) any scheme of ventilation to be popular 
must be simple ; (2) that the more natural and less artificial the 
system the better; (3) that where mechanical applications are 
resorted to they should be self-acting to as great an extent as 
possible ; (4) and that where machinery is absolutely essential to 
work the system adopted, it should be in duplicate in case of acci- 
dent or repair. The control of the arrangements must be placed 
in properly qualified hands.” The fan is the principal instrument 
employed in mechanical ventilation, but is not suitable to all 
classes of public buildings. Box states that a fan 5ft. in diameter 
running at a speed of 50 revolutions per minute wiil discharge 
2250 cubic feet of air in that time, while a fan of 10ft. diameter at 
25 revolutions per minute will discharge 9000 cubic feet. 


ON the 22nd inst. there passed away one of the few — 
links of a generation which did much to advance the commerci 
greatness of England—Mr. James Campbell—who was for many 
years an assistant to George Stephenson, having been taken 
by the hand by that gentleman white working as a carpenter on 
the —— and Manchester line, and ere many years he became 
recognised as an engineer of distinction. Mr. Campbell was 
largely employed on railways and asa colliery engineer. He had 
charge of the works of the Ambergate and Kowsley Railway and 
the Kowsley and Buxton extensions of the Midland Railway to 
Manchester. He was a man who lived quietly and unostenta- 
tiously, and a hard worker. For ten years he was chief engineer 
to the Staveley Coal and Iron Company, and in 1876 he, at the 
age of seventy-two, undertook a voyage round the world, and three 
years later conducted the first experimental trip of a vessel—the 
8.8. Strathleven—fitted with freezing machinery for bringing over 
frozen meat from Australia. His death is much lamented bya 
large circle of friends. 


From five samples of the water supplied to London during 
March Dr. Frankland presumed to adjudicate upon its quality. In 
reality only the results of the analyses of one sample of each com- 

y's water, all taken on the first day of February, are given, and 
rom these it is alleged that the water supplied from the Thames 
by some of the —— “‘ contained a very large proportion of 
organic matter,” and that in the case of two of these companies 
the water ‘‘ was thus considerably polluted.” According, however, 
to Dr. Frankland’s own figures, the mean amount of organic matter 
in the five samples only of Thames-derived water, examined by 
him during (!) the month, was a little under four-tenths of a grain 
per gallon, and the maximum found in any one sample a little over 
five-tenths of a grain—a maximum falling far short of the one- 
thousandth part of 1 per cent. of organic matter in the case 
even of the worst of two waters, both reported to be considerably 
polluted by the — of a very large proportion of organic 
matter. Messrs. Crookes, and Dr. Odling, Dr. Tidy, examined 182 


samples of water taken throughout the month, and not on one of 
its days, which Dr. Franklin calls ‘‘ during the month,” and found 
them excellent. What can Dr. Frankland mean, except that the 
companies have not adopted spongy iron filters? 


THE “Proceedings” of the Institution of, Civil Engineers a 
contain a paper ‘On Pumping Hot Water,” by Mr. Henry 
James Cole. The depth from which hot water of a given 
temperature | be pumped can be theoretically deduced 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsueER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers, 
LEIPSIC.—-A. TwiETMEYER, Bookseller. 
NEW YORK.—Tse Witimer and Rocers News Company, 
81, Beekman-street. 
PUBLISHER’S NOTIOE. 


** With this week’s number is issued as a Sw 


pplement a Two- 
‘page Engraving of the Engines of Her Majesty's Telegraph 
‘Ship Monarch. Every copy as issued by the Publisher contains 
this Supplement, and subscribers are requested to notify the fact 
should they not receive it. 


TO OORRESPONDENTS. 


o* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ——— by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE Seexrmen, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. E.—Three guineas a day is not too much to charge. 

F. W. M. (Rotterdam).—Address, Herr Honigmann Grevenberg, Aachen. 

J. W. P.—Respecting the lectures, inquire of the Secretary of the Society of 

Engineers, 6, Westminster-chambers, S.W. The ‘‘ Proceetings” of the 

Institution of Civil Engineers are only published for members, and only 
occasionally some volumes may be had of the booksellers. 

J.R.—The 2°19th power of 0°5 = 0°2192. For actual boiler flues, which are 
usually thick enough to remove them Jrom the category of thin plates, the 


formula P = 00,500 may be used for the collapsing pressure. 

F. E. 8.—We do not think that any good would be done by publishing your 
letter. You must bear in mind that the country has paid a very large sum 
for the carrying out of the Ordnance Survey, and it has therefore a right to 
the results, The authorities do not make « profit, so the cuses you cite are 
scarcely parallel, Every taxpayer expects a return yor his money. Why 
should he first pay the Government Jor inaking a survey, and then have to 
apply to a surveyor for his maps? 5 

X.—As we understand your question you are right, Lut in the way you 
propose you will only get an approximately good wheel. MacCord, in his 
treatise *‘ On Kinematics,” says: ‘‘ The accurate delineation of a perfect 
worm-wheel is dificult and tedious.” The best method of procedure is to 
cast the wheel roughly to shape and then cut the teeth with a milling cutter 
similar to the screw which is subsequently to run init. With the double- 
threaded screw two teeth will pass jor each revolution instead of one. 

X.—Write to Messrs. D, and W. Robertson, Dundee ; or Messrs. Macnaught, 
Robertson, and Co., Bankend, Southwark, S.E.; or Messrs. Moser and 
Sons, 180, High-street, Southwark, for the breaking weight of joists of the 
size you mention, We have not expervmentally proved the breaking weight 
of those you name. There is no book specially dealing with the details to 
which you refer. You must consult the ‘‘ Proceedings” of the Institution 
of Civil Engineers in some library. They are probably to be seen in Chester 
in a public library, or in that of some engineer resident there. 

J. M.—Ezxplosive shells are said to have been used by the Chinese before the 
Christian era, and were undoubtedly used by them in the twelfth and 
thirteenth centuries. Hand grenades and shells thrown from slings were 
used in Europe before they were discharged from ordnance. In 1876, 1421, 
and 1495 mortar shells were fired. They were still only occasionally 
employed in the sixteenth century. There appears to be no record of their 
employment at this time by the English, but as the Dutch used them in 
1624, it cannot be doubted that William III., whose artillery was a striking 
JSeature, must have brought them into England, 


CLEANSING WOOL. 
(To the Editor of the Engineer.) 

§ir,—I am desirous of obtaining information respecting the bisulphide 
of carbon process for extracting oil from wool, &c. Can any reader help 
me with the name of a maker of the apparatus? A. M. 

London, April 24th. 


AN ELECTRO-MECHANICAL PROBLEM. 
(To the Editor of The Engineer.) 

§r,—Kindly grant me a few lines of space to inquire if there is any 
known solution to the following problem :—I have searched books and 
made inquiries, but so far without success. Let A C B be a given line 
along which a point C moves to and fro. What electro-mechanical 
arrangement, if any, can be devised so that at a distance on a line 
A! C! BI, the point Cl will exactly follow the movements of the point C 
on AB, that is to say, at any moment 7 = aa 

It is easy enough to devise several arrangements where if A B be divided 
into a definite number of parts and A! B! into a like number of similar 
parts, the position of Cl may be made to synchronise with that of C on 
passing each of the dividing points, but between each of these points Cl 
will stand still until the next point is reached by C. In fact, endless 
arrang t ny byt igned to repeat any number of points on A B 
short of infinity by similar points on Al Bl. What is wanted is some 
means of pore | positive motion of C on A B by a similar amount of 

‘itive motion of Cl on Al B!, To make my meaning doubly plain, let 
be nal groped moving to and froon the line A B. Some arrangement is 
wanted to causea similar pointer C! to perform a similar travel on A! Bl. 

I shall feel obliged if any of your readers can assist me towards solving 
this problem, or, at least, assure me that it is unsolvable, and that I must 
wi 


ith some definite number of similar divisions on A B 


and Al Diena Sequamur. 
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MEETINGS NEXT WEEK. 
Tue Institution or May 6th, at 8 p.m.: 
> be read with a view to discussion, ‘‘The Antise; 
of be to’ . Inst. C. 


7p. pe. read 
Electric Light,” by Mr. rs Sennett, Stud. Inst. C.E. 


lack, amber, brown, 
tion of rice or maize, and other processes of preparing grain for brewers’ 
uses, 


Socrery or TeLecRaAPH ENGINEERS AND 
May 8th, at 8 p.m.: The following paper will be read, “‘On a Method of 
Eliminating the Effects of Polarisation and Earth Currents from Fault 
Tests,” by Mr. Henry C. Mance, C.1.E., Member, with some supple- 
mentary remarks and illustrative experiments by Mr. Latimer Clark, 
Past President. 


and Physics Section.—* Solu 

roofing Paper and Vegetable Tissues,” by Mr. C. R. Ald 
D.8e. Vedio W. J. Russell, Ph.D., F.R.S., will preside. Friday, 
May 9th, at 8 p.m.—Indian Section.—‘‘ Indigenous Education in India,” 
by br. G. W. Leitner. Sir Lepel Griffin, K.C.S.I., will preside. 


DEATHS. 
On the 29th Feb., at Phillip Island, Melbourne, Australia, NEVILLE 
FEATHERSTONE GRIFFIN, fifth son of 8. Featherstone Griffin, C.E., in his 


ear. 
Un the 28rd April, at Buxar, Bengal, India, of cholera, in his 28th year, 
CHARLES CAMPBELL Martyr, Assistant eer, Department of Public 
Works, son of Major-General Martyr, Hafodwen, Southsea, Hants. 
On the 10th April, at Rondebosch, Capetown, of gastric fever, after 
9} years continuous employment in the Cape Railways De ment, 
£ORGE Henry Purpps, jun., M. Inst. C.E., son of G. H. pps, of 
$1, Stockwell Park-road, 8.W. 
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THE LONDON CENTRAL ELECTRIC RAILWAY. 

Tue London Central Electric Railway Bill came be- 
fore a Select Committee of the House of Commons, pre- 
sided over by Sir Joseph Bailey, on Tuesday. By this 
railway it is intended to connect Charing-cross, Regent- 
street, and Dudley-street with Oxford-street and the City. 
At Charing-cross the line will join, in the Northumber- 
land-avenue, the electric line to Waterloo which was 
authorised in 1882. The railway is thus one which is 
much wanted, there being at present no such means of com- 
munication between Charing-cross, Regent-street, and 
Oxford-street; or Oxford-street and the City. The traffic, 
it is expected, on thoroughly satisfactory grounds, would 
be very large, and almost sufficient proof of the almost 
certain value of the line is given by the local authori- 
ties, all of whom are unanimously in its favour, while 


daily experience the difficulty and inconvenience of getting 
from Charing-cross northwards have been lodged in its 
favour. The only opposition to the line is by the Metro- 
politan Board of Works, and this on grounds which, when 
stripped of all but the true meaning, are almost incompre- 
hensible, and almost infinite in their possible extension asa 
means of handicapping and killing such enterprises. The 
Board of Works has already powers for constructing new 
streets along a considerable of the route of the new 
line, and the promoters of the Electric Railway propose to 
make the line deep down below these new streets during 
their construction, but the Board of Works’ ground of 
opposition to the line is that it will interfere with their 
easement. Stripping this of all veneer, it will be found 
that the Board of Works will be pleased enough if the 
Electric Railway Company will pay a large sum towards 
the cost of making the new streets. 

Now comes a question as to the function of the 
Board of Works in a matter of this kind. The whole 
railway is about two miles in length. It is admitted 
that it will be of great public utility, and no oppo- 
sition will be on the ground that there 
are os difficulties of any kind, nor will it 
seriously further be contended that any of the ob- 
jections made to the working of the line by electri- 
ag A have much force. The estimated cost of the line 
is but £395,000, and it is proposed to have a share capital 
of £500,000 and borrowing powers to the extent of one- 
third, or a total of about £670,000. The current for 
working the trains could be provided by fixed engines, and 
arrangements made for working thirty trains per hour 
each way at from from ten to twelve miles an hour. Now 
it is easy to see that a railway costing this sum, and 
working with electric motors giving an efficiency of 50 per 
cent., that the fares might be very low, and yet an 
enormous sum be earned compared with the relation 
between these quantities and existing extremely costly 
lines. In other words, the Ls 2 of this railway below 
these new streets would provide a great public con- 
venience and at a very low price, which is a matter of the 
greatest importance to those who would chiefly use the 
line. But, startling as it appears, the Board of Works 
virtually says: “We not Be. want to be paid for a right 
to go along below these streets, but that the whole capital 
necessary to construct and work this line would not be 
sufficient to meet our demands.” This means that the 
working and all classes would have to pay double the fare 
necessary if the Board of Works had no claim over the 
street, or rather, far below it, for it is pro to make 
the lines far below all sewers. Now, on the side of the 
Board of Works, we may admit that the new streets are 
required and must be paid for; but unless the purchase 
of property along these streets, and unless the management 
of the land acquired are to be incompetently done, the 
improvements should pay for themselves. But, even if this 
were not so, London should pay the cost of opening up 
the district with these streets through the rates which the 


the | the Board of Works is acting 


Board has power to levy, and not expect such im- 
provements to be paid for by a tax on travelling 
or intercommunication. It does not seem to us that 
within its functions or to 
the interest of the community it should serve by 
endeavouring to exact enormous sums as blackmail on an 
enterprise which should be helped. It may be that some 
railway promoter, amongst those who are accustomed to 
deal with enormously costly lines, or lines which have been 
debited with enormous sums as part of their cost, has 
given the Board an understanding that a railway con- 
structed on the handicapping terms of the Inner Circle 
completion would provide the Board with a good round 
sum. But even if this suggestion had any truth in it, it 
would have no grounds as an argument; for first, it must 
be insisted that means of communication should cost as 
little as possible consistent with efficiency, fares should be 
as low as possible, and what is more in this particular case, 
a railway such as an extension of the Metropolitan could 
be made nearer the surface than the pro electric line 
if such a company wishes to make the Board of Works a 
present. The London Electric Railway will in any case be 
subject to local rates which will not be small, and it can pay 
the Board of Works a reasonable sum for the right of way or 
whatever the Board officers choose to call it; but it is not 
right to call upon a necessary undertaking to pay for 
re-constructing West London. 

For many years schemes for connecting North and 
South London by rail direct have been brought forward 
and rejected. For some reason or reasons, the nature of 
which itis not easy to define, they haveinvariably awakened 
opposition in one quarter or another, and this opposition 
has proved too powerful to be overcome. This is unfortu- 
the case with the Electric Railway Bill. In another 
page will be found a summary of the proceedings before 
the Select Committee of the House of Commons, who, 
after hearing many witnesses, decided that the preamble of 
the Bill was not proved. Nothing more, of course, will be 
heard of this important scheme till next year, when it is 
to be hoped it will meet with a different fate. 


THE MONCRIEFF SYSTEM. 


CotoneL Moncrierr read at the United Service In- 
stitution, on Friday, April 25th, to a large audience, 
a paper on his system of mounting ordnance. Probably 
many of our readers have latterly lost sight of the Mon- 
crieff system, and have assumed that for some reason it had 
not fulfilled the promise of which it once appeared to be full. 
Some of us probably assumed that it was found inapplic- 
able to the heavy guns now employed, or that the carriages 
were too complicated, or, again, that there were objections 
to the receivers on the hydro-pneumatic i If none 
of these things were true it was high time that Colonel 
Moncrieff should call attention to this important question, 
which had been allowed to lapse into oblivion. 

In a paper couched in very mild and moderate terms, 
Colonel Moncrieff explained his case on Friday. He 
divided the methods of mounting guns into three systems: 
(i) Ordinary barbette; (2) iron casemates and turrets; (3) 
the protected barbette or disappearing system, commonly 
known as the Moncrieff system. The first system—the 
barbette proper—exposes the men so much that it was 
found even in the days of the American War that barbette 
batteries could certainly be silenced by armour-clad vessels. 
Since the introduction of machine guns this operation is 
easier than ever. The turret or casemate system is very 
expensive, and the guns have, in the case of casemates, but 
limited scope. Consequently Colonel Moncrieff urged that 
his system obviously met the need of the country by pro- 
viding guns which combined complete protection with aill- 
round fire, and which offered enormous saving in money. 
He informed his audience that the manner in which he 
had been dealt with was as follows:—Successive special 
committees had been directed to investigate the merits of 


his system. He had never failed to convince a com- © 


mittee after a time that his system ought to be adopted; so 
that each committee eventually recommended its adoption. 
This, he said, was always the signal for the abolition of the 
committee. Seven committees had eventually come to 
the same conclusion, and had been abolished at last. 
Colonel Moncrieff, who was then employed by Govern- 
ment, was himself abolished, that is to say, his appoint- 
ment was done away with, he himself being told that his 
services were not further required. The crowning evil 
was that the delay and obstruction which had taken 
place have acted as a vague argument against the Mon- 
crieff system, which it is now urged has somehow failed to 
succeed. The Navy had wished for the Moncrieff system, 
so had the Royal Engineers ; the entire fault he, therefore 
maintained lay with the Director of Artillery Department, 
who refused to make the carriages, and even to buy a 
carriage which was to be made by Messrs. Easton and 
Anderson free of expense. The Colonies had asked for 
the Moncrieff system, which is specially suited to the case 
of limited numbers of men; because fewer guns are 
needed, owing to the fact that all-round fire is possessed 
by Moncrieff guns, and also that the men are very com- 
pletely protected and are likely to have very few casualties. 
Colonel Moncrieff read a letter from General Scratchley, 
R.E., the adviser to the Australian Government, sayi 
that he had always advocated the adoption of the pre eng | 
pleading that the blame of its being prevented from coming 
in did not lie with the Royal Engineers. It ong that 
in 1872 the Moncrieff system was first approved by a com- 
mittee, and for fifteen years the process of ignoring recom- 
mendations made on the score of both efficiency and 
economy by committees has continued. Hence Colonel 
Moncrieff said’that he felt it needful to speak out, which 
he did as a man in whom all enthusiasm had been extin- 
guished, but who had full faith that his system must 
eventually be adopted, although, judging from past experi- 
ence, it might not be in his lifetime. 

In the discussion that followed, all the speakers sided 
with the lecturer. Naval officers, artillery officers, and 
engineers, a) to be in complete accord. Mr. Ander- 


son was called upon to speak as to the application of the 
hydro-pneumatic system to heavy guns, and replied that 
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the Russians had two 40-ton guns mounted on this system, 
and were so highly satisfied with it that they declined to 
try the Albini carriage. Admiral Ryder and Admiral Sir 
John Hay, Admiral Boys and Admiral Selwyn, Colonel 
Duncan, R.A., and others spoke. It was su to 
Colonel Moncrieff that perhaps he had proved his case too 
clearly and cueouaaiy for success; he was reminded 
how irritating a thing this is,and he was even asked whether 
he could not introduce some features that. would furnish 
his system with such faults as would make it less obnoxi- 
ous and more calculated to invite sympathy. 


THE DISCHARGE OF RIVERS, 


Iv our issue of April the 4th we opened this important 
subject, but in the course of our remarks we were led so 
far by the consideration of a curious geological problem, 
that we had not s left to work out the question on 
which we set out. e therefore return to it once more. 
The point on which we wished to insist was that an engi- 
neer can only ascertain the discharge of any particular 
stream he is employed upon, by means of numerous and 
careful experiments on that stream itself. No other course 
is possible, if a result having any sort of pretension to accu- 
racy is aimed at. It needs but few words to convince our 
readers that this is the case. The latest, and perhaps the 
most elaborate experiments on flow in open channels are 
those of Major Cunningham, and these results, as ad- 
mitted by the author himself, were on the whole disappoint- 
ing as regards the establishment of any general formule; 
and this, it must be remem , is a case where the 
experiments were conducted in an artificial channel 
specially selected and carefully arranged for the purpose, 
so as to eliminate as far as possible any irregularity due to 
the disturbing circumstances. It is true that the formula 
proposed by Moseley, as shown in the paper above alluded 
to, gave fairly accurate results when applied to the experi- 
ments of D’Arcy and Buzin; but then the formula had 
been constructed from those experiments as a basis, and 
these, again, were experiments conducted in artificial chan- 
nels with every precaution to secure uniformity. In cases 
where disturbance was inevitable—as, for instance, where 
the stream was very shallow—the calculated and observed 
results were found to differ widely. But in an ordinary 
stream, flowing with anything like a high velocity, dis- 
turbance is not the exception, but the universal rule, as 


anyone who will take the trouble to watch such a stream | p 


for a few moments can ascertain for himself. Here, there- 
fore, theoretical formule break down, and empirical 
formule fare little better. It is possible, no doubt, to con- 
struct such a formula, which shall answer fairly to the 
results of experiment in the case of any particular stream; 
but the number of such rules now existing is sufficient in 
itself to show the danger of extending such a result to other 
streams which may be under different circumstances. 
There is nothing for it then but to make special 
measurements for every particular stream; and hence 
the best mode of making such measurements becomes 
of the highest importance. The way of beginning 
the investigation is, of course, simple enough. The 
site of the observations having been determined upon, 
soundings must be taken across the channel at that point, 
and at +wo or three other points above and below. The 
results must then be we on paper, so as to give a 
trustworthy section of the river upon which to work. This 
section must be divided by ideal lines, vertical and 
horizontal, into any convenient number of sub-divisions, 
for each of which the average velocity is to be determined. 
ae this average velocity by the area of the section, 
and adding all the products together, we obtain a proper 
figure for the total discharge. Everything thus depends upon 
the accurate measurement of the velocity at or near the 
centre of each of these subdivisions. How may this 
accuracy best be attained? Practically there are only 
two methods for ascertaining this velocity—-one of them 
is by the use of a system of floats, the other by the use 
of a current meter, more or less resembling the ordinary 
ships’ log used for determining the speed of ships at sea. 
Both methods have been largely employed, and with vary- 
ing success. The float was the earliest, and is, of course, 
the simplest; and for surface velocities it seems, at any rate 
at first sight, by far themost satisfactory. There can be, one 
would say, no more simple and efficient method if we wish 
to know the speed at which a river is flowing than to throw 
a light object, such as a board, upon the water and watch 
the time it takes to traverse a given distance previously 
measured. Nowif the velocity at every part of the river 
was the same as that at one part of its surface, or even if 
it could be deduced from this surface velocity by any 
simple or reliable rule, then this first method might 
deserve all that could be said for it; but, as we have seen, 
this is by no means the case. To give trustworthy results, 
the velocity must be measured directly, not only at a 
number of positions along the surface, but also at a 
number of positions below the surface, and at every part 
of the section from the top to the bottom. Now, even as 
to the first of these—or positions on the surface—the float 
is not a very satisfactory method of measurement, because 
it is apt not to move in a straight line, but to waver from 
side to side under the effect of cross currents. As re; 
the second—or sub-surface velocities—it is obvious that a 
mere surface float is of no use whatever; and, on the other 
hand, a body floating at the required depth, even if it 
could be arranged, would be equally useless because 
invisible. Hence, the only resource is to construct what 
is called a double float. Here there is a large 
float and a small float connected together by a rod. 
These are so weighted as to float with the rod 
nearly or exactly vertical, the lower float being at the 
depth required, and the upper float on the surface. It is 
assumed that, by making the iower float much r than 
the upper, the joint velocity of the two will practically be 
equal to that of the current at the depth where the lower 
float is situated. It is obvious that this assumption is 
one which it will be desirable to test in practice; and here 
we come across a special difficulty, which attaches to all 
float observations, A float evidently offers no means 
whatever of testing its correctness, unless by the 


employment of some other instrument or mode of 
measurement; for the only mode of testing it would 
be to throw it into a current whose velocity was otherwise 
knéwn. But it can be otherwise known only by measuring 
it according to some other method. If this method is less 
trustworthy than that of the float it is clearly useless; if it 
is more trustworthy, why not employ it at once in all 
cases and throw the float on one side? In spite, however, 
of this difficulty with regard to floats, they have long 
enjoyed high favour, and a vast number of experiments 
have been made by their means, especially in the ne 
we and Abbott, and in the Irrawaddy by 
Gordon. 


A NEW ATTEMPT TO WIN SALT. 


Ir is stated that Messrs. Bolckow, Vaughan, and Co. propose 
a new plan to deal with the salt below their estate on the south 
side of the Tees, and between Middlesbrough and Eston. It 
may be remembered that it was there that salt was first dis- 
covered on Tees-side, and that for years little use was made of 
that discovery. For some time past boring operations have 
been in progress at Middlesbrough, but these were stopped by 
an accident. It is stated now that it is the intention of the 
company to form a subsidiary company to deal with the salt 
deposits; and the directors have, in forming that resolve, had 
also under consideration the method of obtaining the salt. 
They think that the pumping of brine from boreholes would be 
only a partial success, and that the time has come when the 
salt should be won by other means. And these means they 
suggest should be by the sinking of pits. There is nothing in 
the proposal that is at first alarming. If coal can be raised 
from a depth that exceeds the 1300ft. of the salt on the banks 
of the Tees, so could that article; and as to the commercial 
part, as salt delivered on the Tyne sells for more than coal, it 
would be found that no obstacle exists commercially to the 
plan. It remains, however, to be seen how far it will be found 
practicable to carry out the plan, which involves some elements 
that demand consideration more than that needful for the sink- 
ing of the small borehole. That consideration cannot be given 
just yet, till the details of the plan are more matured and made 
public; but it is worth notice that the extent of the salt bed on 
the side of the Tees is gradually growing more defined. On the 
South Durham side, the second borehole of Messrs. Bell Brothers 
has reached salt, and a third is in progress; whilst others firms 
have in contemplation trials in other localities where salt is be- 
lieved to be deposited. The present year, therefore, is likely to 
see a large production of salt, and other developments in 

rogress, 
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Ausa Dynamica, Concerning Force, Impulsion, and Energy. By 
Joux O’Toote. Dublin: Hodges, Figgis, and Co. 1884. 
[ConcLupIne Norice.] 

WE have already stated that Mr. O'Toole refers the 
cause of motion not to Force, but to Impulsion. He 
appears to have taken this word from Delaunay. In 
another form it has long been used; but our author 
holds that “Impulse” is not quite the same thing as 
“Tmpulsion.” “Impulsion,” he writes, “being completely 
disparate from Force, as much so as energy itself, and 
being also a very important quantity which 1s constantly 
turning up, needs its own appropriated designation as 
much as energy does.” 

Up to this point we have agreed with nearly all that 
Mr. O'Toole has advanced. Here, however, we are reluc- 
tantly compelled to differ from him. It seems to us to be 
quite impossible to form any conception of Impulsion 
apart from the idea of Force, using the latter words in the 
sense of push or effort. Itis ible to use it, however, 
as a quantity to which no definite conception need be 
attached, just as we can deal with millions or billions 
without being able to form the slightest conception of 
what a million really is. Mr. O’Toole endeavours to show 
that Newton understood the word, and re ed it as 
meaningsomething quitedistinct from Force. Thushe writes 
concerning Newton’s second law of motion: “ But it seems 
reasonable to hold that, come what may, that law should 
be read in the light of the exposition immediately attached 
to it, and from that it appears that the wis motrix impressa 
of that law is something of which it can be said seve simul 
et semel sive gradation et successive impressa it, words 
utterly inapplicable to Force proper. It would be without 
intelligible meaning to car of a certain Force 
proper as impressed all at once and once for all; and it 
would even be a contradiction in terms to speak of it as 
gradually impressed. Therefore, vis motrix impressa in 
this Law II. is not Force proper, but it is Impulsion, for 
it is proportional to an amount of change of momentum, 
z.¢., to an amount of momentum.” Now, one objection to 
Mr. O’Toole’s line of argument is, that no matter what 
Newton did or did not mean, Impulsion is a comparatively 
new word, or the old word Impulse used much more freely 
and definitely, and of more set purpose, than it used to be. 
The question is, Is it necessary? Before we can answer 
this question, we must consider what it is we are talking 
about. A body, which we shall call a, is at rest, and it is 
desired to give it motion in, let us say, a horizontal line, 
at anys How is this to be effected? A force or 
effort is brought to act on it. The force is in its nature 
statical. It matters nothing how great that effort or 
force, or push, may be. No motion will ensue, 
because the moment the body to be moved advances 
through an infinitely small distance, the effort, being purely 
statical, ceases to operate. Again, as we have A ewer A 
seen, a force can only exist when opposed by an equal 
and opposite force; therefore, a force, push, or effort can- 
not alone produce motion. In order to make a move, the 
effort or influence brought to bear on it must move also. 
In other words, without motion, motion cannot be pro- 
duced. If nothing more was to be said it might, perhaps, 
be ed that motion was a concomitant indeed of efforts 
which were directed to produce motion with success, but 
not the cause of motion. But, as a matter of fact, it is 
known that motion cannot be imparted by one body with- 
out being given up by another. Thus if a, when at rest, 
is struck by an inelastic rigid body 6 moving at a certain 


velocity, 6 will, on coming into contact with a, lose a 
portion of its motion which will be imparted to b, and the 


momentum of a + 6 = the momentum which b previously 
possessed alone. It is very difficult to see in this case 
what part Impulsion plays or can play. The desired result 
is brought about by contact, and the only two ideas which 
the mind can receive seem to be those of contact and 
effort. In popular language, the acting body moves and 

ushes the passive y. If Mr. O'Toole uses the word 

mpulsion in the sense of effort or push, he is wrong, 
because push or effort cannot be the cause of motion, 
although it plays a very important part in clearing the 
ground, so to speak, for its production. Again, we find it 
quite impossible to receive without the utmost reserve 
such a statement as that “a small amount of momentum 
in one body can protace a vastly greater amount in each 
of two others, if these have sufficiently great mass and all 
be exceedingly hard and highly elastic. It is readily con- 
ceivable that Paes, which has no quantity, can be brought 
into existence; but it is at first sight surprising that 
momentum, a storeable and expendible quantity, should 
be creatable.” We are somewhat at a loss to understand 
precisely what our author means by the preceding : 
Of course, if momentum is to be regarded as having any 
definite relation to work, he is obviously entirely wrong, 
Momentum is, however, unfortunately a word in quarrellin 
over which scientific reputations have been won and lost, 
many a time and oft. Perhaps Mr. O’Toole attaches a 
meaning to it which we have failed to discover. 

Mr. O’Toole’s final chapter deals with Energy, or rather, 
with what is taught concerning Energy; and he specially 
selects for criticism the words “ space integral of Force” 
Like a host of others, he is completely puzzled by the 
words “potential Energy.” He examines the various 
explanations that have been put forward concerning it, 
His criticisms are too long to quote, but they are quite ap 
site and to the point. He sees but does not attach due im- 
portance to the cause of all the confusion that exists in con- 
nection with this matter. He gets very near the solution of 
the difficulty without quite mastering it. The truth is that 
there can be no manifestation of Energy of which men 
can take cognisance which is not due to and accompanied 
by motion. This truth has been accepted up to a certain 
point. There was no difficulty for example in admitting 
that the energy of a rifled projectile is due to and pro- 
portioned by its velocity—that is to say its motion—as 
well as by its weight. But when a weight is raised from 
the ground it is known that energy—that is to say, 
motion and effort—have been expended in raising it. 
These have entirely disappeared; and as nothing ean be 
lost, it is quietly assumed that they have been transferred 
in some way to the raised weight, in which they are stored 
up. The weight is then said to possess “potential Energy.” 
“It is said sometimes,” writes our author, “that when a 
bolt is about to be discharged from a wound-up cross bow 
the potential energy present is in the bolt! Here wehave the 
reductio ad absurdum of this notion—Was it on the bolt that 
the archer expended his energy when winding up the cross 
bow? Is the bolt going to project itself by its own poten- 
tial energy? If not, how has the undischarged bolt con- 
trived to get ion of the energy that the archer com- 
municated to the bow?” It will be seen on reflection that 
a raised weight is in just the same condition as the bolt 
here spoken of. The truth is, that there is no work done 
on the weight gua the weight. It is all done against 
gravity; and it is in gravity that the motion and energy 
expended in raising the weight must be sought. , 

‘oole very nearly grasps the truth when he writes:— 
“ Even if gravitation should turn out to depend on ultra 
mundane particles of any kind, or on stresses of cf 
continuous medium, surely the potential energy whic 
exists when a body has been raised is in those particles, or 
that medium, and not in the body on which they are going 
to act.” This is beyond question true, and we may further 
deduce the following truth:—If energy cannot exist with- 
out motion, it can only be stored in a moving body. There- 
fore, it cannot be stored in a body at rest, or a raised 
weight; and the action of gravity must be due to the motion 
of something. Whether Lesage’s theory be true or not, 
the fact that energy can be stored by raising weights affords 
the strongest presumption possible that gravity, like heat, 
is nothing more or less than a mode of motion. 

Here we take leave of Mr. O'Toole. We wish we could 
refer at length to his appendix, in which he has combined 
a large number of examples of the inconsistencies and 
contradictions to be found in the writings of the best 
authorities on the laws of matter and motion. The cause 
of all this appears to us to reside in the reluctance mani- 
fested by professors to accept the truth that there is no 
energy apart from motion. They cannot see the thin 
which moves, and they dispute its existence. Potenti 
energy has been called into being because gravity currents 
are invisible. It would be as well to speak of the potential 
energy of a windmill because we cannot see the wind. 
There are some men who are disposed reluctantly to 
accept things we cannot see, but they come to signal 
grief over the elastic force of springs, and chemical 
action. So long as we continue to believe that matter 
can do such and such things of itself, so long must 
science teaching puzzle the student who thinks, All these 
difficulties would vanish if it was freely conceded that 
matter is inert and is acted on by external—to use the word 
in its popular sense—forces. Professor Hughes’ teachings 
contain in themselves, we are glad to think—to phrase 
a well known utterance—the promise and potency of a new 
course of thought and instruction. 
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PRIVATE BILLS IN PARLIAMENT. 


On Tuesday, one of the most important and interesting 
schemes of the session came before a Committee of the House of 
Commons. The Metropolitan Railway (Parks Railway and 
Parliament-street Improvement) Bill provides for the construc- 
tion of a railway from the Edgware-road, where there are two 
spurs running with the existing Metropolitan line towards High- 
street, Kensington, and towards Praed-street respectively, under 
the Edgware and Uxbridge roads, to Hyde Park, which, with the 
Green and St. James’s Park, it traverses, passing vid the 
Marble Arch and Albert Gate. In coming out of St. James’s 
Park, the line is carried along Gardener’s-lane, and terminates 
in a new street to be constructed between Charles-street and 
Great George-street. The line will be constructed partly in open 
cutting, partly in tunnel. The line in its course through the 
Park is, by special arrangement with the First Commissioners of 
Works, to be carried out by cut and cover, i.¢., the company 
having removed the surface, will cover, by timber bridges, over 
which the sods of grass are to be relaid. By this system, which has 
been found to operate successfully in the City, the public use of 
the parks will not be interfered with. In St. James’s Park, the 
line happens to pass under the ornamental water, and provision 
is made in the Bill that the work of carrying the tunnel beneath 
this lake shall only be carried out at that time when, in the 
ordinary course, the water is run off for the purpose of cleansing. 
There is a further provision in the Bill that all the works in the 
parks are to be executed between the lst of September and Ist 
of March, the time of year when the parks are least used. The 
total length of railway to be constructed is 2 miles 74 chains, 
and Sir John Hawkshaw’s estimate of the cost is £1,131,389. 
The improvement works to be undertaken at Westminster 
raise the total expenditure under the Bill to £1,275,040. The 
case for the promoters was opened by Mr. Littler, Q.C., who 
expatiated on the importance of the facilities of communication 
to be offered by the scheme at a cost which was small com- 
pared to what had been expended on other metropolitan 
enterprises. With a laudable view of interfering in the least 

ible degree with traffic along the roadways affected by the 
oe it is proposed by the promoters that timber baulks should 
be laid, and the works carried on at night, so that carriage traffic 
may be worked in the ordinary way. The ventilation is to be 
by shafts carried along the inside of the line, these shafts 
conducting the air which will be propelled by the motion 
of the trains. At Albert-gate there will be an air shaft carried 
up behind the Company’s station, and it will be so placed as not 
to cause inconvenience to the public. In reference to the 
special instruction of the House to the Committee respecting 
junction with the District Railway at Westminster, Mr. Littler 
said that his company, although not favouring such a proposal, 
would not oppose the principle of a scheme empowering the 
District Company to construct, at their own cost, a physical 
junction, provided that the line between Westminster and the 
Mansion House was widened. They would, however, prefer a 
passenger subway joining the subway already existing between 
the District Railway and the Houses of Parliament. After hear- 
ing this statement, Mr. Pope, for the District Company, the 
principal opponents of the Bill, took a preliminary objection of 
a novel character. He said that the House having expressed its 
opinion that a junction was desirable, and the promoters taking 
no powers to give effect to that view, was it not a question 
whether the Bill should proceed further this session? The 
Committee, however, overruled this objection. Had they sus- 
tained Mr. Pope’s contention, the result outside this particular 
case might have been very serious, for the decision would have 
been regarded as a precedent, and doubtless objections of a 
similar character would become frequent. We shall be able to 
go into the engineering details of the scheme at greater length 
after having heard Sir John Hawkshaw’s evidence. 

Group 1.—The London Central Electric Railway Bill was 
before a Select Committee presided over by Sir Joseph Bailey. 
The object of the Bill is to authorise the making of an under- 
ground line starting from Charing-cross—at the junction of the 
electric railway, authorised in 1880, going across the river to 
Waterloo Station—and thence to Regent-circus, and in a straight 
line down Holborn to the General Post-office. Mr. Bidder, Q.C., 
with whom was Mr. Moulton, appeared for the promoters, and 
stated that there was no doubt that electricity might be 
advantageously applied for the purpose of locomotion, and 
various experiments had been successfully tried at different 
places, notably at Berlin, Paris, Frankfort, and there were six 
miles working at Portrush in Ireland, and giving great satisfac- 
tion. This was a proposal to construct a railway consisting of 
four lines and a branch to be worked by electricity. The 
estimated cost would be somewhere about £360,000. Its 
locomotive power would depend on electricity, and the question 
of ventilation did not arise. There would be no noxious vapours 
arising from steam and smoke. It was said that they were 
going to have no openings in the Parks Railway, but how they 
were going to do it he did not know, but this could be done with 
an electric railway. By electricity they would not carry heavy 
trains, but it was specially applicable to carrying vast crowds of 
people and giving a very prompt and frequent service, because 
the electric system was to be worked by stationary engines. 
There would no locomotive engines of any kind whatever. 
It would be worked by a standing arrangement, and the current 
was conveyed to the carriages. An ordinary locomotive engine 
and tender would weigh some thirty or forty tons in itself, 
and by dispensing with these they were enabled to have a light 
stock altogether, and they would run at speeds varying from ten 
to twelve miles an hour, They would have a light train of only 
two or three carriages, and, by working at a low speed, they 
could arrest the train within practically its own length, and 
instead of working by complicated signals, as was absolutely 
essential to safety with a heavy rolling stock, they could 
work it as a sort of omnibus traffic. There would be a con- 
stant succession of trains with two or three cars, and they 
would follow each other closely and would be worked at sight, 
without signals, like omnibus traffic. In that way they would 

able to carry on a traffic with an enormous power of accom- 
modating the public. They were told by Mr. Forbes that the 
maximum number of trains per hour was fifteen; but by elec- 
tricity there would be no difficulty in getting thirty trains in 
each direction. There would be no difficulty in stopping the 
cars as often as they liked. and there would be no bumping or 
any inconvenience of any kind to passengers. It would be 
worked chiefly so that they would be able to carry the public at 
excessively low rates. By the Act of 1882 there was an 
electric railway going across the river, which, starting 
from the Waterloo Station of the Richmond line of 
the South - Western Railway, passed underground, -and, 
by a tunnel under the Thames and under the District 

way to a station in Northumberland Avenue; and this pro 
posed line would form a junction which would be very con- 
venient for getting people from north of the Thames to Waterloo. 
electric railway across the Thames would have then started, 
4s part of the money had been subscribed and a contract entered 


into, but for the recent death of Sir William Siemens, who was 
the principal promoter. The Bill did not propose to interfere 
with the streets or the public in any way; and therefore he could 
not account for the opposition of the Board of Works, who com- 
plained that as the road authority, their easement would be 
interfered with. Mr. Law, C.E., was called, and stated that he 
was engineer to the scheme, and that the works would not inter- 
fere with streets, "buses, or sewers. The dimensions of the 
tunnel would be 15ft. by 8ft 9in.; the gauge would be 4ft. 8}in., 
and the height of the cars 7ft. 6in. They would be like light 
omnibuses, and could be run close after one another, as Mr. 
Bidder had described. There would be a driver to each car, and 
in fact it would be an underground tramway. Mr. Siemens 
also gave evidence. The Metropolitan Board of Works having 
been heard against the scheme, the Committee declared the 
preamble not proved. 

Group 4.—The Committee on this group held their first 
meeting on Tuesday, Sir John Ramsden in the chair. The 
London, Brighton, and South Coast Railway Bill having by the 
successive withdrawal of petitions become unopposed, the Com- 
mittee commenced their proceedings by inquiring into the 
London and South-Western and Metropolitan District Railway 
Bill. This is merely a Bill for authorising an extension of time 
for completion of the Fulham and Surbiton line authorised in com- 
mon with the rest of the Kingston and London Railway in 1881, 
and transferred to the South-Western and Metropolitan District 
Companies in the following year. It may be remembered that 
the works in connection with the line are of an unusually heavy 
character, involving a tunnel of about a mile in length through 
Wimbledon Common, and a bridge over the river Thames. 

Group 6.—This group came before Sir H. Selwin Ibbetson’s 
Committee on Tuesday. The first of the six Lancashire Bills, 
composing the group, was the Blackpool Railway Bill. This is 
the scheme of an independent company for extending the West 
Lancashire Railway from Preston to Lytham and Blackpool. It 
will be necessary to construct about twenty miles of railway, and 
it is estimated that the cost of the works will be £504,748. 
Blackpool is an exceedingly popular watering place for Lancashire 
people, and this scheme for giving better railway communication 
has the hearty support of the local authorities. The principal 
opposition comes from the London and North-Western and 
Lancashire and Yorkshire Companies, the owners of the existing 
route. 

Group 8.—The first Bill in this group was the Wisbech Dock 
and Railways Bills, This is a scheme under which the Corpora- 
tion of Wisbech take upon themselves power to construct a 
dock, and in connection therewith railways communicating with 
the Great Eastern and Peterborough, Wisbech and Sutton 
Railways. Being a public body, the promoters propose to raise 
the necessary funds by a loan. 

Group 9.—The Committee on this group re-assembled on 
Tuesday to consider two Bills yet remaining on their list. The 
first of these—the Leominster and Bromyard Railway Bill— 
enables the promoting company to make an extension or branch 
railway to the Worcester, Bromyard, and Leominster Railway at 
Bromyard, and to enter into working and traffic arrangements 
with the Great Western Company. The Bill is opposed by the 
London and North-Western Company. 


THE IRON AND STEEL INSTITUTE. 

THE annual meeting of the Institute was commenced on 
Wednesday at the Civil Engineers’ Institution, under the 
presidency of Mr. B. Samuelson, M.P. Among those 
present were Sir James Ramsden, Sir John Alleyn, Sir 
Henry Bessemer, and Messrs. I. L. Bell, Kitson, jun., Fisher 
Smith, Markham, Evans—Bowling—Dale, Head, Snelus, 
Jenkins, E. Williams, Martin, Windsor Richards, Putnam, 
Carbutt, M.P., and R. Heath. 

Mr. J. 8. Jeans, the general secretary, having read the 
minutes of the past meeting, the financial statement was 
submitted, and it showed an increase of £254 of income, 
and a decrease of £234 of expenditure as compared with 
last year. 

The Secretary then read the report of the Ceuncil, 
which showed that “the total number of new members 
elected in 1883 was 131. Sixty-eight were removed 
during the year in consequence of death and other causes, 
leaving a net increase of sixty-three. The number of 
candidates on the list for the present meeting was sixty- 
three, which, if all were elected, would increase the number 
of members to 1332. Of the 131 new names, thirty-one 
reside out of the United Kingdom, a circumstance which 
showed the estimation in which the Institute was held by 
the metallurgists in other countries. The Council had 
been deprived of a colleague, whose fame shed lustre on 
the Institute, by the death of their past president, 
Sir C. W. Siemens. He assisted in its establishment, and 
never ceased to promote its welfare. Mr. W. Evans, of 
Bowling, had been elected to fulfil the vacancy in the list 
of vice-presidents created by the election of Mr. Samuel- 
son as the President of the Institute. A sum of £1450 
had been collected and invested for the family of Mr. 
Davidson, who was killed at Middlesbrough during the 
last autumn meeting.” | 

“Mr. Hewlitt had been accepted by the Council—subject 
to ratification by the meeting—to fill the vacancy in the 
Council caused by the death of Mr. Bagnall. The Presi- 
dent said the members would have noticed that Chester 
had been chosen as the meeting-place for the autumn. It 
was true that at Chester they would not find themselves in 
immediate contact with large metallurgical works; still, it 
was a convenient centre for excursions to objects of general 
interest to iron and steel manufacturers.” 

The report of the Council was adopted, and Bessemer 
eg ne py omg to Mr. E. Windsor Richards and to Mr. 
E. P. Martin in recognition of their services in the de- 
velopment of the metallurgy of iron and steel, and particu- 
larly for the great efforts they had made with so much 
success in the application of the basic process of making 
steel from phosphoric pig. The receipt of the medals was 
appropriately acknowledged by Mr. Richards and Mr. 
a in, and a paper was then read by Mr. I. Lowthian 


“On THE Use or Raw 1n THE FurRNACE.” 


Mr. Bell said that in papers read at the Institute upon 
the consumption of fuel in the blast furnace, coke alone 
had been considered as the source of heat. This had 
partly arisen from the fact that the papers dealing with 
the question had generally emanated am uarters where 
raw coal is seldom or never used, and poah because the 


subject is greatly simplified when the behaviour of 
the vast amount of volatile substances which accom- 

nied the use of uncoked coal was not considered. 

e referred to the large use of very hard anthracite in 
America, and gave, as amongst the most economical con- 
sumptions, 23 cwt. to each ton of Bessemer iron, with blast 
at 1375 deg., and furnace 70ft. high. In the United States 
in the year 1882 no less than 2,042,138 tons—or 39 per 
cent. of the entire make—was produced by means of 
anthracite. The chief object of Mr. Bell’s paper was to 
consider the differences between bituminous coal and coke 
in the smelting of iron and to compare their respective 
action. In doing this he mentioned that in the value of these 
two substances as measured in a calorimeter, there is but 
little difference between them, the value being ascertained 
by the power to raise the temperature of a given 
quantity of water. But this did not in all cases give the 
value of a fuel used under different circumstances. Mr. 
M‘Donnell, the locomotive superintendent on the North- 
Eastern Railway, recently made some experiments for Mr. 
Bell, and furnished him with the pounds of coal burnt per 
train mile on nine of the great railways of the United 
Kingdom during the half year ending 30th June, 1883. 
These vary considerably according to the character of the 
traffic, nature of the ruling gradients, and probably, to 
some extent, according to the quality of the fuel employed. 
The lowest is 32°45 Ib. per mile, and the highest 47°02 Ib., 
the average of the whole being 42°211b. per train mile. 
Two lengths of road were selected on the North-Eastern 
system for the experiments. The same engines were used 
at both localities in the two sets of experiments ; the trains 
consisted of the same number of wagons in the trials of 
coal and coke, and the loads were practically the same also. 
The trials were continued for one week with each kind of 
fuel, full loads being taken to the place of shipment and 
the wagons sieenal empty to the collieries :— 


Coal. Coke. 
One week’s trial of each fuel; pounds 
consumed per trainmile ... ... ... 405 .. 416 
One week’s trial of each kind of fuel; 
pounds consumed per train mile* ... 37°0 ...  42°2 


“The parity of results observed in burning coal and coke 
on a grate where the combustion is, generally speaking, 
perfect, is not to be found in blast furnace experience, for 
the simple reason that the volatile constituents are scarcely 
at all oxidised in the furnace, and consequently little or no 
useful effect is obtained from their presence. This state- 
ment presupposes that the smelting operation is conducted 
in a close-topped furnace; but in cases where the escaping 
gases are not utilised, the combustion on the mere upper 
surface of the materials is attended with little or no benefit. 
There is, however, another way in which the volatile 
hydrocarbons might be useful in the blast furnace, viz., as 
a means of reducing the oxide of iron to the metallic 
state. Reverting for a moment to the action of a blast 
furnace using coke, this first stage in the operation of 
smelting iron may be performed by one of two processes. 
Carbonic oxide generated by the combustion of carbon at the 
tuyeres may be the reducing agent, in which case carbonic 
acid is the product; or else the operation may be effected 
by solid carbon, in which case “aeasin oxide is generated. 
In the latter case, not only does the carbon which has 
served for the purpose of reduction never reach the 
tuyeres, and in consequence acts no part in fusing the iron 
slag, but since the heat generated by a unit of carbon 
leaving the furnace as carbonic oxide and as carbonic acid 
is respectively as 2400 to 8000, there is a great loss in the 
heating power of the fuel employed. This, of course, is 
an argument for seeking to obtain as large a proportion as 
possible of carbonic acid in the escaping gases. Experi- 
ment and practice, however, have demonstrated that 
the power of carbonic oxide to reduce an oxide of iron to 
the metallic state has its limits; and that when something 
like one-third of this gas is saturated with oxygen, ze., 
has become carbonic acid, further change is suspended. 
We have then the carbon in their ultimate form 
composed of one volume of carbonic acid and two volumes 
of carbonic oxide. It might, however, be possible to dis- 
pense with a portion of the carbonic oxide, and still main- 
tain the reducing power of the mixture = substituting 
for it a gas also capable of deoxidising the ore. The 
hydrocarbons, like the oxide of carbon, are energetic 
reducing agents; but it will be seen by a study of the 
composition of the escaping gases, as well as by a con- 
sideration of the quantity of fixed carbon present when 
raw coal is used in the blast furnace, that they do not render 
any marked service in the process itself.” 

The latter part of Mr. Bell’s paper dealt with the value 
of bye-products from the use of coal. He said we have 
seen that whether coked or raw, in a heat-giving point of 
view, there is not much to choose between the two ; that 
while about 4 cwt. of coal per ton of iron are wasted by 
inferior oxidation in the furnace, the same quantity is lost 
in the coke oven. In the former case, however, we have, 
in addition to the inflammable carbonic oxide of the 
escaping gases, about 7 cwt. of combustible gases which are 
useful for other purposes ; whereas in the coke ovens but 
a very small percentage of these remains over, after satis- 
fying the requirements of the process of coking itself. In 
such coke ovens as are employed for the purpose in ques- 
tion there is practically no waste of fixed carbon, the dis- 
tillation being a in a closed retort of fire-brick. 
If we assume that"22} cwt. of coke are consumed per ton 
of iron, we have, according to the analysis of South Durham 
coal formerly given, a trifle under 30 cwt. of raw coal 
required to furnish the coke for each such ton of metal. 
Estimated from the figures in the analysis just referred to, 
for each ton of iron made the coke ovens will have to pro- 
vide means for separating the tar and ammonia from about 
73 cewt. of ous matter. In the Scotch furnaces using 
raw coal the weight of the gases is of course very much 
larger, because, besides that they contain the volatile con- 
stituents of the coal, all the fixed carbon of the coal is 
burnt, which means a Very large admixture of atmospheric 


* The coal in this trial contained me Se per cent. of ash, against 7°4 
per cent. in the coke. In both trials the coal and coke were from the 


same colliery, viz., Eldon and West Wylam. 
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nitrogen. Instead, therefore, of having 7} cwt. of s to 
deal with in the coke oven, for each ton of iron e with 


the coke produce, we have almost exactly 170cwt. In 
other words, and speaking roughly, instead of having 
20,390 cubic feet of gas to contend with, the furnace gases 
emitted by a furnace using raw coal will occupy about 
260,167 cubic feet, or something like thirteen times the 
— occupied by the volatile constituents of the coal in 
the process of coking.* Under such a condition of things, 
it is almost needless to say that the condensable products 
accompanying the distillation of 30 cwt. of coal in a coke 
oven must be more easy of collection than the same pro- 
ducts from 42 ewt. of raw coal burnt in a blast furnace. 

So far, however, as his inquiries lead him to form an 
— on the subject, there is no more ammonia and tar 
obtained from a ton of coal distilled by Sir J. W. Pease 
and Co, in the Simon-Carvé’s oven than is obtained by the 
Messrs. Baird from the coal used in the blast furnace. 
This would, if true, indicate that the yield of ammonia is 
not affected either by the increased difficulty attending 
its condensation as it leaves the iron furnace, or 
by the known action of ammonia on oxide of iron. 
The sulphate of ammonia obtained in each case was 
about 20 lb. per ton of coal distilled; the alkali of this 
was considered worth 2s. 3°84d., reckoning the sulphate 
as being worth £15 per ton. The tar was worth ls. 10d., 
making together 4s. 184d. The labour and depreciation 
represents about Is., leaving 3s. 1°84d., or say 3s. per ton of 
coal used as such. In the analysis of escaping gases from 
the Scotch furnace using splint coal, the amount of 
ammonia was such as to represent 12°32 1b. of this alkali 
per ton of iron, or 5°81 1b. per ton of coal. This corre- 
sponds very closely with the ammonia in 20]b. of the 
sulphate, which weighs 5"15lb. On the other hand, the 
quantity of nitrogen in the fuel employed is sufficient to 
generate about 27 lb. of ammonia per ton of coal; so that 
20 Ib. of sulphate of ammonia represents only about 19 per 
cent. of that capable of being yielded from the coal were 
all the nitrogen expelled. Mr. William Foster, in a paper 
recently read before the Institution of Civil Engineers, 
pointed out that the nitrogen in coal, when distilled in a 
close vessel, was thus disposed of :— 

11 to 18 per cent. takes the form of ammonia gas or its 
ent n. 
cent. ” 
48 to 66 cent. remains behind 
21 to 36 per cent. is not accounted for. 
These results point, therefore, to the possibility that the 
resent quantity of ammonia—20 lb. of sulphate—obtained 

m each ton of may be susceptible of a considerable 
increase. The demand that exists for nitrogenous com- 
pounds for agricultural purposes invests the subject with 
an importance entirely national in its character. This 
will attract an increased amount of attention; but stop- 
ping short of what is possible, and having regard to what 
has actually been achieved, we have more than 12 million 
tons of coal used by our blast furnaces alone, and probably 
capable of yielding substances worth at present value 
nearly two million pounds sterling per annum. 

At the conclusion of the reading of the paper, Mr. Bell 
said that he had learnt within the last few days that 
Messrs. Baird and Co. had produced, instead of 20 Ib. of 
sulphate of ammonia, from 20 lb. to 30 lb., and instead of 
200 Ib. of tar they were getting 225 Ib. of tar to the ton of 
coal in each case; so that the net value of the produce 
must be worth nearly double what he assumed in the 
production of two millions per annum. 

Mr. Markham opened the discussion. When at Stave- 
ley they had increased the blast from 2°5 to 31b. to nearly 
6lb.; the result had been a very large waste of fuel. There 
was no doubt that the production of iron had increased, 
but with it they were using 5cwt. more out of 40 cwt. of 
coal now than before, and he attributed that in a great 
measure to a cause which appeared to be rather singular 
at first. When they first began to use the gas from the 
gas tar, they were very nearly on the point of collecting 
tar, and it obstructed the tubes to such an extent as to 
make it almost impossible to work. When they increased 
the pressure to 6 Ib., the gas tar almost immediately dis- 
appeared. The ironstone they used was the oolitic deposit, 
and frequently they had from 15 to 20 per cent. of water. 
He doubted very much whether at any time the water was 
less than 15 per cent., even in summer time. It always 
appeared to him that by throwing this ironstone in at the top 
of the furnace, the water was evaporated by the operation 
of throwing it in—it passed away, and kept the water 
from passing through the stoves. But where the bell-top is 
used, this 20 per cent. of water had to be forced through the 
stoves, and that had caused a good deal of difficulty, and 
had led to their never being worked with success. He 
hoped Mr. Cochrane would give some account of opera- 
tions in his own experience where both coke and coal were 
used, and he hoped they would have more information with 
reference to the coal. 

Sir James Ramsden said that on lines with which he 
was connected they were working the locomotive engines 
at the same rate of coal as with coke. 

Mr. Stores Smith corroborated what Mr. Markham had 
stated as to the remarkable disappearance of tar from 
the gas tubes by the increase of the blast. When first 
they began taking in their gas by suction they were fre- 
quently stopped by the enormous amount of tar. He 
believed it was Mr. Markham who suggested the increase 
of blast. They largely increased the blast and the tar had 
vanished entirely. It had entirely gone, and they had not 
seen the tar. But another experience of theirs was 
directly opposite to that of Mr. Markham. The increase 
of the pressure of their blast had not been attended 
with an increase in the use of coal. Mr. Markham asked 
if his attention had been directed to it. He knew asa 
matter of fact that the grand result was that they were 
making iron cheaper than before—that is, as to the total 
cost. Since then he had got the figures out, and he found 
in 1880, when their blast was low, it seldom reached 3 Ib. 
In 1881 they kept it to 3 lb.; but in 1882 it would average 


* The volumes of the two sets of gases are calculated for a temperati 
of Odeg. C—32deg. Fah. If the temperature were about 480, which is 
more nearly correct, the volumes just given would be nearly doubled. 


4lb. They made pig iron in 1880. In the first half-year 
the consumption was 2 tons 4 cwt. 3 qr. to the ton of 
metallic iron; in the December half-year 2 tons 5 cwt. 3 qr. 
In 1881—June—it was 2 tons 3 ewt. 3 qr. and—December 
—2 tons 5 ewt.3 qr. In 1882—June—when their blast 
got “p to 4 1b., the consumption was 1 ton 19 ewt. 3 qr.; 
for the six months ending December, it was a mere 
fraction over 2 tons. They had almost identical results in 
1883. They were making iron at a consumption of 2 tons 
of coal. Now, simultaneously with increasing their blast, 
they had increased their heats. They were working at an 
average heat of 600 deg. two years ago; but nowit was about 
900 deg., so that there was a very great increase. They had 
increased the pressure of their blast, and they had in- 
creased their heat very largely indeed, and the result had 
been a saving of 5 cwt. per ton of metallic iron, Mr. 
Markham’s experience alone had been an increase in the 
quantity of coal. He might say that they used coke 
at their furnaces, and Mr. Markham does not. They 
used $ Ib. of coke to { lb. of raw coal, and these figures 
had been deduced bya calculation by long experience, and 
they were found to be the equivalent of the coke and the 
coal. That was on the experience of twelve years, and it 
showed that 54 cwt. of coke did the duty of 8 ewt. of coal. 
This paper was no doubt an exceedingly valuable one, but 
every district can only work according to the conditions of 
the district. Before they could say whether it was 
cheaper to use coke and coal, they must know the relative 
cost of coke and coal in the district in which they lived. 
Now in Derbyshire they had the coal cheap, and at the 
a moment it was worth 6s. at the oven—a good ro § 
ard coal of 21 cwt. They had the bituminous coal, which 
when washed made the purest coke in England. It was 
exceedingly valuable for steel making. It went to Bir- 
mingham and to Sheffield, and it was singularly free from 
sulphur, and had a very small proportion of ash. Their 
coal was worth 6s. per 21 cwt., and their last month’s 
average for coke was nearly 12s. for 20 ewt. They would 
be simply lunatics to put that coke into their furnaces in 
place of the hard coal. The pressure of the blast was 
never less than 41b. The discussion was continued by Mr. 
Cochrane and others, and replied to at length by Mr. Bell. 
To this and to the papers afterwards read by Mr. R. 
Smith-Casson and by Mr. W. Sutherland “On Gas 
Puddling and Heating Furnaces,” and “On the Utilisation 
of Gaseous Fuel,” we shall return in another impression. 
The meeting was resumed on Thursday and this morning. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—At a special 
meeting of the Institution of Mechanical Engineers, held on 
Thursday afternoon at the Westminster Palace Hotel, Mr. W. 
Bache, many years assistant secretary, was elected secretary, in the 
place of Mr. Walter R. Brown, M.LC.E., resigned. 

LAUNCH AT SOUTHAMPTON.—On the 24th ult. Messrs. Oswald, 
Mordaunt, and Co. launched at Southampton an iron sailing ship 
of 2400 tons register, and a carrying capacity of about 3600 tons. 
Miss Ella Oswald named the ship the Ellisland. The dimensions 
are—Length, extreme, 314ft. 6in.; breadth, extreme, 41ft. 3in.; 
depth of hold, 24ft. 9in. The vessel is full rigged, has four masts, 
and is built to class 100A at Lloyd’s, and twenty years in red at 
Liverpool. 

Navat ENGINEER APPOINTMENTS.—The following appoint- 
ments have been made at the Admiralty :—Henry B. Clatworthy, 
engineer, to the Indus, for the Tamar; George Ramsay, assistant 
engineer, to the Valorous, vice Clatworthy; Richard R. Rundle, 
engineer, to the Indus, as supernumerary; Elijah Thomas, engineer, 
to the Firebrand; Ernest F. Ellis, engineer, to the Asia, for 
service in the Dreadnought; Edwin K. Odam, assistant engineer, 
to the Indus, for the Agamemnon. 

SovuTH KENSINGTON MusEvM.—Visitors during the week ending 
April 26th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,607; mercantile marine, Indian 
section, and other collections, 4598. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2209; 
mercantile marine, Indian section, and other collections, 368. 
Total, 20,782. Average of corresponding week in former years, 
16,478. Total from the opening of the Museum, 20,982,772. 

THE Unitep States Cruisers.—‘‘Our London contemporary, 
THE ENGINEER,” says The Army and Navy Register, U.S., “isin 
error in stating that it has been instrumental in securing the aban- 
donment of the beam engines devised for the Chicago. The state- 
ment that a change had been determined upon originated, we 
believe, in the columns of the New York Evening Post, and was 
promptly corrected there. The engines of the Chicago, as originally 

lanned, are now being constructed at the Morgan Ironworks at New 

ork.” For the sake of the United States we are sorry to hear 
this. However, an instructive, if costly, experiment will be tried. 

CiTy AND GUILDS OF LonDON InsTITUTE.—At the meeting of 
the executive committee of this institute, held on Monday, the 
following appointments were made at the central institution, 
Exhibition-road :—To the Professorship of Chemistry, Henry Arm- 
strong, Ph.D., F.R.S., of the Technical College, Finsbury; to the 
Professorship of Engineering, W. C. Unwin, B.Sc., of the Royal 
Engineering College, Cooper’s Hill; to the Professorship of 
Mechanics and Mathematics, Olaus Henrici, Ph.D., F.R.S., of 
University College, London; to the ning rare f of Physics, 
Oliver Lodge, D.Sc., of University College, Liverpool. 

Society or Arts.—The following meetings of the Society of 
Arts have been arranged :—Ordinary meetings, May7th, ‘‘ Bicycles 
and Tricycles,” by C. V. Boys. May 14th, ‘“‘ Telpherage,” by Pro- 
fessor Fleeming Jenkin, F.R.S. May 21st, ‘‘ Telegraph Tariffs,” 
by Lieut.-Col. Webber, R.E. May 28th, ‘‘ Primary Batteries 
for Electric Lighting,” by I. Probert. A paper will be read on 
May 8th on ‘‘ Cupro-Ammonium Solution and its Use in Water- 

roofing Paper and Vegetable Tissues,” by C. R. Alder Wright, 
ERS. D.Sc. In the Indian Section the following papers will 
be read :—May 9th, “‘ Indigenous Education in India,” by Dr. 
Leitner. May 30th, ‘Street Architecture in India,” by C. Purdon 
Clarke, C.I.E. This paper will be illustrated by means of the oxy- 
hydrogen light. 

Gravine Dock ror New SourH WALES.—The tender of Mr. 
Lewis Samuel has been accepted for the construction of the new 
graving dock at Biloda, the amount of the tender, which has been 
worked out to a schedule of prices, being £135,078. The quoins 
at the entrance of the dock are to be of granite, and the copings. 

road altars, dock floor, steps, &c., are to be of blue stone bedded 
in concrete. The length of the dock will be 600ft.; the width at 
entrance 84ft.; and the width inside of coping will be 108ft.; the 
depth of water at ordinary spring tides will be 82ft.; and at 
a neap tides 30ft. The contract for levelling the rock on 
that portion of the island where the dock is to be constructed has 
just been completed, and the new contract will be commenced 
almost immediately. The time fixed forthe completion of the work 
under the tender just accepted is three years, but it is thought that 
the work can be done in two and a-half years. When the di 
is ready for use it will be capable of accommodating any vessel in 
the British Navy, or even the Great Eastern. 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Birmingham to-day—Thursday—and in Wolver. 
hampton yesterday, ironmasters reported that the works were 

in very irregularly employed, consequent upon a continued lack 
of remunerative orders, At numbers of establishments only half 
time is being made. The demand for shipment is still below the 
average, and prices are kept down by the numerous sellers who 
flood the offices of London, Liverpool, and other export merchants 
directly they know that these buyers have anything like an order 
to p Competition from other iron and steel-making centres 
also tends to deprive our works of orders which would otherwise 
be received. 

Makers are determinedly doing their best to prevent prices from 
further falling. Many of them are still turning a deaf ear to 
buyers’ offers, and they are being rewarded. Although £8 10s, ig 
considered the current price for galvanising sheets of 27 b.g,, 
well authenticated instances were mentioned on ’Change this 
week in which sales of 1000 ton lots for galvanising pu 
have just been made at between £8 15s, and £9 per ton. Sheets 
of 24 b.g. are £7 10s. as a minimum, and £7 10s. is also asked 
for superior qualities of 20b.g. Some descriptions are, however, 
still to be had at the level £7 at works. 

Plates keep very quiet. In truth there is less doing in this 
branch than in any other, and the competition of distant districts 
is keener in plates than in almost anything else. Tank-plates are 
to be had at £7 7s. 6d. to £7 10s. easy. For boiler-plates £8 10s, 
to £9 is quoted, and on to £9 10s. 

Marked bar makers reported to-day—Thursday—that sales of 
best branded sorts were very limited. Export buyers are the 
chief consumers. Most business continues to be seen in second 
and third-class bars, which are offered at prices more suited to 
buyers’ present requirements. £7 10s. is quoted for marked bars, 
but only one or two firms are believed to be realising the figure, 
£7 is the more general price. Second-class bars are £6 10s., and 
common £6 to £5 15s. 

Hoops were to-day to be had at, in some cases, £6 5s, at works, 
which means £7 delivered London, or £6 15s. delivered f.o.b, Liver- 
pool. These prices relate tocommon merchant sorts, For superior 

ualities more money was obtained. Gas strip ranged from £6 
pan to £5 15s. easy. 

The steel question continues to occupy much attention. I hear 
this week that a small syndicate is inquiring for a vacant blast fur- 
nace plant in this district, at which to commence steel-making 
under a system which was patented by a French inventor. By this 
method the steel is made direct from the blast furnace, and experi- 
ments which have been made with it elsewhere are said to have 
proved quite successful. The inventor claims for his process im- 
provements even over the basic patent. Several vacant furnace 
plants have been inspected, but at present no spot has been 
definitely selected. 

New steel ventures will have to reckon with low prices for their 
products. AsI have previously indicated, some local steelmastersare 
already finding this out. An additional indication in the same diree- 
tion is the circumstance that Messrs. Tangyes have recently reduced 
the outturn at their steel works owing to the existing low prices 
for blooms and billets, and that they do not see any early likeli- 
hood of their putting the works on full again. 

Pig iron, keeps tame, whether native or foreign sorts. Yeta 
little more is doing in hematites, and instances are within my know- 
ledge in which sales of 2000 tons in a line have this week taken 
place. Tredegar hematites are quoted 57s, 6d., but the quotation 
is not absolute. Native cold blast all-mines are 80s., and hot 
blast 60s. Cinder pigs are 40s. to 35s, as a minimum. 

When on Monday Alderman Avery, the arbitrator to the Mill 
and Forge Wages Board, heard the claim of the employers for a 
reduction in puddlers’ wages of 6d. per ton, and in millmen’s 
wages of 5 per cent., there could be no difference of opinion as to 
the evidence for the claim being unusually strong. They argued 
that the South Staffordshire iron trade was experiencing a period 
of great depression. South Staffordshire was being invaded by 
iron from other districts. Northern plates were being sold at £5 
a ton, and angles at £4 15s.—prices at which it was inevitable that 
orders should be going away from them. The operatives in the 
North, too, had recently received a 24 per cent. reduction, 
which brought their wages to 6s . & ton, whereas in 
South Staffordshire the men were receiving 7s. 6d. Attention 
was a drawn to the fact that if the puddlers were re- 
ceiving small wages there was a large class of men who received 
high wages. Mr. Heathfield said that at least 73 per cent. of the 
skilled men were paid high wages. The operatives’ case was only 
weak. They had submitted to no fewer than twelve reductions 
since January, 1874, and the results had proved that the lower the 

ice the lessthe volume of trade. They were surprised that as 

. Watson had only awarded ar cent. in the North of Eng- 
land, that the employers here had not withdrawn their notice. 

ides, the iron e in Staffordshire realised at least £1 per ton 
more than that made in the northern districts. As to the wages 
paid to puddlers, they replied that there were twelve or four- 
teen puddlers to one mill roller. Moreover they believed that the 
cause of the evil was over-production. There is not much specu- 
lation in the district as to what the award which is to be issued in 
a few days will be, for it is held that relief to the masters on some 
scale or other is certain. Business can scarcely go on without it. 

Some of the colliers in the West Bromwich district are dissatis- 
fied with the pledge given by the operative section of the board 
that when the masters’ claim for a 5 per cent. reduction is arbi- 
trated they will abide by any judgment that does not involve a new 
sliding scale. The disaffected portion are for agreeing to nothing 
which lowers the minimum wages below the present 3s. 8d. per 
day of eight hours. The district generally, however, consider the 
engagement reasonable, and will abide by it. 

The railway carriage and wagon works continue very busy. _ 

Very gratifying testimony to the unique position which English 
makers of steam engines and some other machinery occupy in the 
favourable estimation of Antipodean buyers, especially as exhibited 
in the position which Messrs. Tangyes have secured, appears in 
some remarks just made known by an Australian correspondent of 
one of the chief trade papers of Berlin. This correspondent advises 
German machinists, in catering for the Australian colonies, to 
avoid the special lines and patterns affected by the English firm of 
Messrs. Tangyes, whose engines and machinery are at once 80 
good, so cheap, and so well adapted to colonial wants, as to set 

tition at defi 

Shipping orders for hardwares are not increasing in other than 
exceptional instances. Some branches that had anticipated 
increased spring business from South America have thus far been 
disappointed. Still, those markets are taking cheap cultivatin 
tools, and certain other requisites, with fair vigour. India sti 
proclaims herself more than an average ag er and while 
certain firms are tolerably satisfied with the business which has 
resulted from the Calcutta Exhibition, others are no less dissatis- 
fied. Amongst these are the steam and hand pump makers. Yet 
the same people have found the Amsterdam Exhibition productive 
of 

It is the expressed opinion of Mr. Bowling, who, until recently, 
had charge of the factory inspection in the Birmingham district, 
that ‘‘the introduction of gas engines has had a marked effect in 
increasing the number of factories, and must have greatly enla 
the productive power of the town.” My own enquiries satisfy me 
that gas engines are being used more and more for the su plying 0 
motive power in workshops in the town and district, and are sup* 
plementing steam engines. When manufacturers learn from ga 
engine makers that their use results in an economy of one-third itt 
the consumption of fuel compared with some forms of 8 
engine, there is at once a strong inducement to make the change. 
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The manufacture of ice, which has proved so successful in Man- 
chester and Liverpool, is to be begunin Birmingham. The makers 
will be the Patent Transparent [ce Company, Limited, who have 
secured @ lease of the old Fazeley-street Gasworks from the Cor- 

ration. The process to be used is the well-known Pictet, and it 
Pestimated that about 24 tons of ice will be made every day. 
The refrigeratin house, which is 140ft. long by 40ft. wide, con- 
tains a tank 107ft. long by 17ft. wide, and is fitted up with a 

werful travelling crane running the whole length of the building. 
The refrigerating machinery is worked from a horizontal engine of 
nearly 40-horse power, with a fly-wheel 15ft. in diameter and a 
cylinder of 22in., having a 3ft. Gin. stroke. The refrigerator is a 
copper vessel, and is fitted with 420 tubes. Inside the tank there 
are 420 moulds made of tinned sheet iron, each 4ft. long and 
ft. 10in. deep, with an average width of Zin. Each of these 
moulds is capable of produciug two blocks of transparent ice of 
1} ewt. each, or a single block of opaqee ice weighing 34cwt. The 
tank is filled with brine, and after the acid has done its work in 
lowering the temperature of the brine, it passes in a state of vapour 
into the compression pump, from which it is forced into the con- 
denser—a vessel similar to the refrigerator. Forty hours is neces- 
sary to complete and make the transparent ice into blocks of more 
than usual hardness. The company hopes to do a large business, 
and has provided storage accommodation for 300 tons. 

The South Staffordshire Stipendiary on Tuesday mulcted Mr. 
Thomas Davis, general manager of the collieries and magazines 
belonging to the Patent Shaft and Axletree Company, of Wednes- 
bury, in penalties and costs amounting to £8 6s. for breaches of the 
Explosives Act. The offences consisted in having a workshop 
where cartridges were made undetached and within 2ft. of the 
door of a boiler in which pitch was being boiled, and in not keeping 
the shop as far as practicable clean. The Stipendiary, however, 
promised to consider a plea raised by the company that it, and 
not its manager, should have been summoned. 

Local manufacturers are expecting to benefit from the third 
annual Building Trades Exhibition at Bingley Hall, Birmingham. 
Anew department has been inaugurated this year; it relates to 
gas apparatus in which gas can be made to serve as a fuel or as 
motive-power. There are therefore to be seen in this department 
numbers of gas engines, cooking stoves, and cooking engines. From 
this the Corporation, more particularly, anticipates advantages in 
their gas department. In his opening address the Mayor 
pointedly remarked that instead of some fifty stoves only being 
called for, as was now the case, thousands of stoves ought to be 
issued during the next two or three years. His own opinion, too, 
was that there was a great future for gas and for compressed air, 
especially for use in small manufactories. There can be no doubt 
but that manufacturers of gas appliances coincide with the 
Mayor, and hope that his premises ees be early fulfilled. 

he new pumping engines which the Birmingham Corporation 
have just bought for their waterworks department were set to 
work at Whitacre on Monday. They are of the double type, and 
are twice as large as those ce me by the Wolverhampton Cor- 
poration at their works at Cosford. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—A generally depressed feeling continues throughout 
the iron trade of this district. ‘There is a moderate hand-to-mouth 
business doing, but there is no animation in the market, and con- 
sumers, as a rule, do not care to buy beyond present requirements. 
Any possibility of an upward movement in values, so far as the 
immediate future is concerned, seems to be generally regarded as 
out of the question, and the efforts of makers appear to be solely 
directed against any further material giving way. The large 
number of furnaces at present out of blast no doubt has a tendency 
to keep prices from coming down as low as they might otherwise 
do; but on the other hand, the very fact that there is all this 
latent means of production, which could be brought into operation 
at the first favourable turn of the market, acts as a check upon any 
advance, as buyers, in view of the largely increased production 
which higher prices would bring into the market, are quite indif- 
ferent about the future. 

There was a lerately well attended iron market at Man- 
chester on Tuesday, but very little doing, and prices had a weaken- 
ing tendency. Outside brands of pig iron, such as Scotch and 
Middlesbrough, were to be bought at under the prices ruling last 
week; and although local and district makers were not actually 
quoting lower rates, where there was a possibility of negotiating 
anything like large sales there was a disposition to give way to 
meet buyers. Lancashire makers of pig iron still quote 43s. 6d. to 
44s., less 24 per cent. for forge and foundry, delivered equal to 
Manchester, and at about these figures sales to a moderate extent 
have been made during the past week; but for anything like 
quantities buyers want concessions, and a fairly large weight of 
busi is pending the pt by makers of lower offers. For 
district brands the average prices are about 43s. 4d. to 44s, 4d. for 
Lincolnshire, and 44s. 6d. to 45s. 6d. for Derbyshire forge and 
foundry, less 24 per cent., delivered equal to Manchester; but not 
much business is doing except where makers are prepared to come 
below their quoted rates. 

In tites the b doing continues extremely small, with 
no material change in prices from the basis of about 56s., less 
p a ad for good foundry brands delivered into the Manchester 

trict. 

The finished iron trade continues very dull. For home require- 
ments the demand shows no improvement, whilst, for the season 
of the year, the shipping trade is extremely quiet. For good 
Lancashire and North Staffordshire bars delivered into the Man- 
chester district £5 15s. remains about the average price, but for 
inferior brands less is being taken, and North-country iron con- 
tinues to be pushed here at very low figures, bars and ship-plates 
being quoted at £5 12s. 6d., and angles at £5 7s. 6d. per ton. For 
local made hoops delivered at Manchester or Liverpool, £6 5s. is 
now about the average figure, and sheets can be bought at about 
£7 5s. to £7 10s. per ton. 

In girder work there has been a good deal of activity of late both 
on light and heavy sections. A e quantity of railway bridge 
work has been recently given out, and makers of heavy girders in 
this district are in some cases full of orders. For mili and other 
building construction a very large weight of orders has been 
Placed, and this has brought about an upward movement in the 
price of the lighter sections both of Belgian and English made 

ers, 2s. 6d. per ton above the price at which orders would have 

n taken a short time back, being now asked, and for ordinary 
sections delivered into the Manchester district, £6 to £6 2s. 6d. per 
ton is now about the average price. 

Although I still hear complaints from engineers that new work 
is coming forward very slowly, and only at extremely low prices 
generally a very fair amount of activity is being maintained, an 
tolerably large orders of one kind or another continue to be got 
here and there, which keep works going. There is not that actual 
Pressure of work which existed a few months back, but there is 
certainly no actual scarcity of work, and the leading tool makers 
and machinists generally are tolerably busy, some firms in the 
cotton machine making trade, which, as I have pointed out 

reviously, has been getting more active of late, having orders in 
d that will carry them on to the end of the year. 

Messrs. De Bergue, of Manchester, have just completed, for a 
firm in Italy, a powerful riveting machine for marine boiler work. 
In general construction the machine is of the well-known De Bergue 
type, with steel holding up pillar, and is similar to one illustrated 

THR ENGINEER some time back, with the exception that in this 
case the pressure is regulated by dead weight in the place of 
hydraulic power, and it is the second machine that the firm have 

ide on this principle. It is termed a compound lever dead- 
weight rivetting machine, and is worked by gearing driven by a 
belt, and the pressure, as already stated, can be regulated by 


weight upon a lever working through a system of compound levers, 
so that the predetermined weight upon the rivet is never exceeded, 
and in the present machine the maximum pressure which it. is 
calculated to put on is 50 tons. 

The question has been mooted among the various scientific, 
literary, and other societies associated more or less with engineer- 
ing, mechanical, and mining pursuits established in Manchester, 
whether they might not all be brought together under some central 
organisation. It is suggested that a special building in which the 
various societies should all hold their meetings might be provided, 
and not only would this be the means of affording better facilities 
than are at present possessed for holding such tings, but it 


at Tuesday. The Earl Fitzwilliam—who ided— 
and the 1 of Wharncliffe were present; 2242 members have 
been added during 1883 to the roll, which now numbers 16,138— 
1429 half members and 14,709 full members. The revenue from 
all sources was £11,203 10s. 7d., or £1405 8s. 9d. over the preceding 
year. After the payment of all current claims and charges during 
the year there remains £2905 10s, 7d. to place to the £1/,752 17s. 10d. 
available = previously reported, bringing the total to 
£20,660 8s. 5d. The Society has now been in existence seven years, 
during which it has relieved 10,704 members, noless than 2845 having 
been helped last year. In the explosion at Wharncliffe Carlton 


would bring the societies into closer union, which would tend to 
—— the various objects they have in view. The suggestion 

s not yet taken any actually definite form, but a committee has 
been appointed to make preliminary inquiries, and ascertain 
whether such a scheme would be practicable. 

In the coal trade business continues fairly steady for the time of 
year, and, with the exception of the classes of round coal, 
all descriptions of fuel are moving off moderately well, the cold 
weather of the past month having given an extra activity to the 
demand for house fire consumption, which has helped up trade 
considerably. There is, however, by no means any real briskness 
in trade, and even with pits working only about four days a week 
stocks are being put down. Prices are without material change, 
except that there is a giving way upon the top quotations, which 
in a few cases were being adhered to, and that for quantities under 
current rates is being freely taken. The average prices at which 
coal can be bought at the pit mouth are about 9s. for the best 
qualities, 7s. for seconds, 5s. 6d. for common round coals, 4s, 6d. 
to 5s. for burgy, 3s. 9d. to 4s, 3d. for best slack, and 3s. to 3s. 6d. 
for ordinary qualities. 

bec J large railway contracts for locomotive fuel have been 
concluded during the past week, and I understand that the prices 
obtained have been slightly better than those which were got last 


year. 

A tolerably active trade is being done for shipments, but the 
prices taken to secure orders continue very low, Lancashire steam 
coal delivered at the high level, Liverpool, or the Garston Docks not 
fetching more than 7s. to 7s. 6d. per ton, whilst seconds, house 
coal, can be bought at about 8s. 3d. to 8s. 6d. per ton. 

The question of reduction in miners wages in the West Lancashire 
district, which has been under consideration for some time past, is, 
as I anticipated last week, now being allowed to drop, and, at 
least for the present, no further meetings will be called to consider 
the matter. 

Barrow.—On the whole the iron trade of this district remains 
very dull, with few signs of an early improvement taking place. 
Consumers are very backward in placing out orders, and the little 
business doing is just sufficient to supply immediate wants. One 
would have thought that with the present low prices buyers would 
have been a little speculative, but this does not appear to be so. 
Makers, although anxious to do business, show a disposition to 
reject low priced orders. Prices are certainly low enough, and 
little, if any, profits are realised on present transactions. Few 
orders of any extent are coming to hand, and the shipments lately 
have fallen considerably. Quotations this week are practically 
unchanged, although they are a little firmer. Mixed samples of 
Bessemer are in demand at about 47s. 6d. per ton net at works. 
The quantity of metal stored at the warehouses is considerable, and 
with the present state of affairs some time must elapse before 
it will be cleared. The output so far has been fairly well main- 
tained; but I have reason to believe that unless business becomes 
brisker makers will further reduce the output. The steel makers 
of the district are but indifferently employed, and the orders to 
hand from all quarters are inextensive. Little activity is notice- 
able in any departments, as the contracts on the books are of no 
great extent. Rails are quiet at from £4 10s. to £5 per ton net at 
works, prompt delivery. Shipbuilders are practically at a stand- 
still, and no new orders have been booked for sometime. Builders 
all over the district are deciding to partially close the works, and 
in some instances operations have ceased entirely. Iron ore is in 
improved demand, and some large sales have been made at 
advanced prices. Quotations generally ruling are from 8s. 6d. to 
9s. 6d. per ton net at mines. Stocks are heavy. Coal and coke 
easier. Shipping dull, as freights are low. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

SoME time ago I mentioned that Messrs. Sanderson Brothers 
and Co., one of our oldest establishments, had secured 
the War-office contract for files for the unprecedentedly long 
period of three years, the deliveries to be about 12,000 dozen a 
year. The Admiralty contracts have now been given out, and 
three local firms have been successful enough to obtain the work. 
The quantity required is 11,000 dozens, of which Messrs. Charles 
Cammell and Co., Limited, and Messrs. Austin and Dodson have 
taken 4000 dozens each, and Messrs. Howell and Co.—Brook Steel 
Works—3000 dozen. Portions of these contracts provide 
that the files shall be “‘ sand-blasted” according to the process of 
Tighlman’s Patent Sand-blast Company, bBellefield Works, 
Fawcett-street. 

The Staveley Coal and Iron Company has just made several 
important alterations in its Articles of Association. It has 
reduced the qualification of directors from £5000 to £2000, lessened 
the maximum number of directors from eleven to seven, made’ pro- 
vision for the resignation of directors, and lowered the amount of 
call to be made at any time to £10. Formerly, the directors could 
make a call of £25 if they pleased. Mr. Beddow, the late secre- 
tary, has found it necessary for reasons of health to resign his 
office; and the reduction of the directors’ qualification is to admit 
him to a seat on the Board, Mr. Beddow’s experience. and 
acquaintance with the company’s affairs rendering this step 
desirable. These and other alterations were approved by the 
shareholders at a meeting held on Monday, and have to be con- 
firmed by a special meeting to be subsequently called. 

The strike of colliers at Unstone and Dronfield still continues. 
At Sheffield hand-picked Silkstone brands are quoted at 13s. 6d. 
per ton; best Silkstone brands, 12s. 1d.; best Silkstone screened, 
11s. 3d.; second Silkstone screened, 10s.; nuts, 7s. 11d. 

The dulness inthe shipbuilding trade continues to have a 
depressing effect on the iron and steel trades, and there is no 
prospect of any improvement in the immediate future. The keen 
competition between the large steamship companies has had the 
inevitable effect of ‘no dividends,” and in some instances heavy 
losses. Firms who make a specialty of cranks, propeller blades, 
and similar heavy goods, are well employed; but there is very 
little doing otherwise. 

All kinds of railway material are but lightly ordered, the railway 
companies having of late years greatly increased their own powers 
of production in springs, buffers, and other rolling stock. Rails 
are scarcely worth mentioning, so very little is now done in that 
department here. The iron markets are dull. Consumers, in the 
hope that prices may still fall, withhold orders, and makers stub- 
bornly decline further concessions. Bessemer steel is also dull, 
and the crucible steel trade has rarely been so languid. 

Sheffield is about to take definite action with regard to the 
passage of traction engines through the town. The Highway 
Committee have recommended the enactment of a bye-law pro- 
hibiting, during eight hours a day, any traction engine traversing 
any of the roads of the borough. This was the first recommenda- 
tion made by the committee two years ago, but it was so severely 
opposed in the Town Council that the bye-law was limited to only 
thirty streets. Some serious accidents have recently occurred in 
Seo big which have led to this stringent rule being again 
rought up. 

‘Theseventh annual delegate meeting, in connection with the West 
Riding of Yorkshire Miners’ Permanent Relief Society, was held 


teen of the twenty who lost their lives were members, and the 
cost of the claims arising from this disaster was nearly £4000. 
The number of members killed during the year was 55, bringi 
the total in seven years to151. A motion was proposed in 
to the Aged post Infirm Members’ Department. The Earl of 
Wharncliffe told the members they would murder the Society if 
they agreed to it, and eventually the motion was defeated by 37 to 
20. The motion was to the effect that the Aged and Infirm Fund 
should be worked together with the other fund of the Society. By 
the new rules of the Society, all coalowners who give 20 per cent. 
on the amount contributed by their workmen will be entitled to 
honorary membership, and two gentlemen representing the 
employers are to have seats on the board of management. 
Previously the coalowners, who contribute one-sixth of the income, 
have had no voice in the Society’s affairs. 

At the annual meeting of the Kelham Rolling Mill Company, 
held at the Cutlers’ Hall on the 30th inst., the chairman 
—Mr. J. M. Habershon, J.P.—stated that the company had 
turned out a greater weight of material during 1883 than in any 
former year of the company’s existence ; but the keen competition 
had materially reduced prices. This was especially the case with 
regard to German competition in the wire trade. A dividend of 
4s. per share was declared. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was about an average attendance at the Cleveland iron 
market held at Middlesbrough on Tuesday last, but of actual busi- 
ness there was scarcely any. Home consumers are holding off, in 
the hope of being able to buy at lower rates, and inquiries from 
foreigners are not nearly so numerous as is usual at this time of 
year. Merchants’ prices for No. 3 g.m.b. are 36s. 9d. to 37s. per 
ton. Sales of small quantities have been made at the lower 
figure, but most of the business done on Tuesday was at 36s. O44. 
Makers outside the combination accept the latter price, but thi 
minimum price quoted by those inside is 37s. 3d. No. 4 forge iron 
can be bought at 35s. 6d. per ton from merchants, but makers 
ask 6d. per ton more. 

Warrants are little inquired for. The price is nominally 36s. 9d. 

r ton. 

Perhe stock of pig iron in Messrs. Connal’s Middlesbrough stores 
has not altered during the last four or five weeks. Their stock at 
Glasgow has decreased slightly. 

Shipments from the Tees are but moderate this month. The 
quantity of pig iron sent away to Monday night was 72,107 tons, 
against 75,679 tons last month, and 81,470 in April, 1883. 

There is no change for the better in the finished iron trade. 
Keen competition invariably takes place for the few orders appear- 
ing in the market, and the prices accepted are rui ly low. Ship- 
plates may be had for £5 per ton for good specifications. Angles 
are being offered at £4 15s. and common bars at £5 5s. For small 
lots the price is about 2s. 6d. per ton higher. Bar makers are 
fairly well-off for work, and the price of bars is consequently 
higher than that for plates. The prices named are all free on 
trucks at makers’ works, cash 10th less 2} per cent. discount. 

As the ships on the stocks at the various building yards on the 
east coast b pleted the ber of unemployed workmen 
increases. Scarcely any new vessels are being ordered, and distress 
and destitution among the less provident classes becomes daily 
more apparent. The following is an estimate of the unemployed 
in the north-eastern towns and surrounding districts compared 
with the respective populations. It has been compiled from 
returns made by correspondents of the Newcastle Chronicle, and is 
probably not far from correct. 


Unemplo; Population. 

Newcastle and Walker... ., .. .. .. 2,000 .. .. 165,000 
Gateshead District.. .. .. .. .. .. 500 .. .. 67,000 
North Shields District.. .. .. .. .. 3,950 .. .. 62,000 
South Shields District... .. .. .. .. 3,500 .. .. 109,000 
Sunderland District .. .. .. .. .. 8750 .. .. 145,000 

Stockton and South Stockton .. .. .. 2,600 .. .. 58,000 
Middlesbrough .. .. .. .. 3,500 .. .. 75,000 


Considering that the first set of figures represents bread-winners 
only, and the second the entire populations, it becomes necessary 
to take only, say, one-fourth of the latter, in order to get a com- 
parison between operatives out of work and those continuing at 
work. If this be done, and due allowance be made for the non- 
wage-receiving class, it will be seen that something like one opera- 
tive is now out of employment to five still remaining employed. 

Owing to depression in trade, Messrs. Pease and Co. have given 
a fortnight’s notice to the men employed at their Windlestone 
Colliery. 

he wow steelworks, which are being erected by the Weardale 
Iron and Coal Company at Spennymoor, are fast approaching com- 
pletion, and it is expected that a start will be made in about a 
month, 

The boring operations are still proceeding at Port Clarence. 
Salt was ae 4 at one bore-hole on Tuesday last at a depth of 
1030ft. below the surface. The bore-hole from which Messrs. 
Bell, Bros., and Co. have been obtaining brine for a considerable 
length of time was bored to a depth of 1200ft. before salt was 
found. A third hole in progress has already reached a depth of 
600ft. Mr. John Vivian, of Whitehaver, is carrying out the work. 

The West Hartlepool Ironworks, which have been standing idle 
for some time owing to scarcity of orders for :ron plates, com- 
menced last week to roll steel plates for a vessel Messrs. Wm. 
Gray and Co. are about to build. The plates are to be made from 
prose | blooms by the Steel Company of Scotland. About 
500 men are employed at their works. 

The fixed and loose plant—including three blast furnaces— 
belonging to the South Durham Iron Company, Limited, and 
situated at Darlington, were sold by auction last week. The com- 
pany liquidated in 1877, and since then several unsuccessful 
attempts have been made to sell the works. There was a good 
attendance at the sale, and good prices were given for the blowing 
and other engines and boilers. The materials composing the 
furnaces were sold for £180 per furnace. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE warrant market has been again quiet this week, and prices 
were flat, the fluctuations being confined within narrow limits. 
It was anticipated that the week’s shipments would be unusually 
large, but they only turned out moderate, and as the production 
has been somewhat increased the market has a more spiritless 
feeling than it had a week ago. Three that were 
extinguished at the Clydé Ironworks, on account of a breakdown 
in the machinery, have again been lighted, and there are now 
ninety-five in operation, as compared with 113 at the same date 


in 1883. 
The stock of pig iron in Messrs. Connal and Co.’s stores has 
been reduced t fully 300 tons since last report. 


y 
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the warrant market on 
Friday at 42s. 6d. cash. On Monday forenoon 
transactions took place at 42s. 5jd. to 42s. 44d. 
cash, and 42s, Gia. one month; the afternoon 
quotations being 42s. 4}d. to 42s. 3}d. cash, and 
42s. 6d. to 42s. 54d. one month. Business took 

on Tuesday morning at 42s. 3d. to 42s. 24d. 
cash, and in the afternoon at the same figures, 
and 42s. 5d. to 42s. 44d. one month. 

The market q of kers’ iron are 
somewhat easier, as follows :—Gartsherrie, f.o.b. 
at Glasgow, ton, No. 1, 52s. 3d.; No. 3, 
50s. 6d.; Coltness, No. 1, 57s. 6d. and 50s.; 

loan, 53s. 6d. and 5ls.; Summerlee, 
Sis. 6d. and 47s. 6d.; Calder, 53s. and 47s.; 

broe, 52s. and 48s.; Clyde, 47s. 6d. and 
45s. 6d.; Monkland, 44s. and 4ls.; "3 
48s. 6d. and 41s.; Govan, at Broomielaw, 43s. 9d. 
and 41s.; Shotts, at Leith, 52s. 6d. and 51s. 6d.; 
Carron, at Grangemouth, 48s. 6d. (specially 
selected, 54s.) and 47s. 6d.; Kinneil, at Bo'ness, 
45s. and 44s. 6d.; Glengarnock, at Ardrossan, 
52s. and 45s. 6d.; Eglinton, 45s. 9d. and 42s.; 
Dalmellington, 48s. 3d. and 44s. 

There is no improvement in the malleable iron 
trade. The past week’s shipments of iron manu- 
factures from the Clyde embraced £17,253 worth 
of machinery, £3300 sewing machines, £4100 steel 
goods, and £21,100 iron manufactures. 

In the coal trade there has been rather more 
activity in certain departments, but, as a whole, 
the volume of business is considerably behind 
what it was at this time last year. The past 
week’s shipments from Glasgow embraced 4220 
tons for Quebec and- Montreal, 2200 for Copen- 
hagen, 1490 for Genoa, 1346 for Leghorn, for 
Portland—Oregon—1380 for Pillau, 1060 for 
Valparaiso, 1670 for Norway, 692 for Buenos 
Ayres, 1100 for the West Indies, 480 for Mexico, 
and 397 for Oporto. There is a fair shipping 
business this week. 

The Wishaw coal-field is at present threatened 
with disaster in the shape of flooding. Since 
December last there has been an extensive inflow 
of water from an adjoining colliery into the 
Netherton Colliery on the Wishaw estate, the 
lessees of which are the Glasgow Iron Company. 
In the Netherton pits the best appliances for 
pumping are in operation, and the water has 
accumulated so rapidly as to completely inundate 
the splint coal workings, and also the main coal 
workings, which are 13 fathoms above the splint 
coal seam. The water has been rising at the rate 
of 18in. a day, and still continues to rise. One 
of the pits has had to be altogether abandoned in 
consequence. Application has been made to the 


Sheriff Court at kshire on the subject, and 
engineers have been appointed to examine the 
pits. 


The West Calder, Broxburn, Oakbank, and 
Uphall Mineral Oil Companies have agreed to 
restrict the reduction of their shale miners’ wages 
to 5 instead of 10 per cent., and the men are 
again at work. 

The movement for restricting the output of 
coals is now very generally adopted throughout 
Lanarkshire. 


At a meeting of the executive board of the Fife 
and Clackmannan Miners’ Association on Satur- 
day, Mr. Jas. Innes in the chair, it was resolved 
that before commencing the restriction policy, 
with a view to enforcing an advance of wages, 
indicated by the unanimous votes of the men, a 
series of mass ‘meetings be held throughout the two 
counties, so that a definite policy may be inaugu- 
rated and carried out with thorough unanimity 
and effect. 

At the annual meeting of the Mining Institute 

of Scotland, held a few days ago, Mr. James 
.WCreath, M.E., was reappointed president. It 
was reported that the members on the roll 
numbered 447, an inérease of thirty-six in the 
course of the past year. Papers were read by 
Mr. J. H. Ronaldson on ‘‘Coal Mining in 
Belgium,” and by Mr. G. W. Smith on “The 
Diamond Fields of South Africa.” 

Considerable interest has been shown in the 
trial which took place this week at Whinninghall 
Colliery, Fifeshire, of the Harrison improved 
mining machine, which has been brought to this 
country by Mr. George Whitcomb, of Chicago. 
It is wrought by air pressure, works both long wall 
and stoop and room, measures about 7ft. in length 
weighs 500Ib., requires a.maximum of 10 cubic 
feet of air per minute at 651b. pressure, strikes 
200 blows per minute, and is credited with per- 
forming the work of eight miners at a cost of 
4s. 6d. per day. 

On Monday evening notices were posted at the 
Clyde shipbuilding yards intimating another 

eral reduction in wages, to take effect on the 

sh May. In the past month twenty-five new 
vessels, with an aggregate tonnage of 23,482, were 
launched, as against twenty-nine, of 31,883 tons, 
in April, 1883. For the four months the pro- 
duction is sixty-seven vessels, of 86,242 tons, com- 
pared with eighty-one, of 114,218, in the corre- 
sponding period of last year. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

Wates is being shipped away wholesale! I 
think last week was one of the heaviest coal 
shipments on record. From the three principal 
ports to foreign and coastwise destinations went 
no less than 278,378 tons! Out of this great 
total Cardiff sent foreign 164,398 tons, and 18,720 
crastwise. Newport followed with a total all 
round of 54,418 tons, and Swansea, which is 
steadily improving, with 40,842 tons. This is 
good work, and though one could wish to see 
another shilling per ton for best coals, still the 
result is fairly satisfactory to coalowners and 
colliers. I hear of one company whose returns 
show a margin to the goodof Sb daily. This is, 
of course, very exceptional. 

The tone of the house coal trade is improving, 
and the shipping and other interests of Newport 
are in consequence improved. Another good 
feature is also visible at most of the collieries. 
The stocks of small steam are lessening, but as 
yet coke ovens are not more active, and the 
great iron and steel industries still remain in a 
8 mi-dormant condition. I may fairly state that 
- not one of the works is turning out of what 


it is capable of doing. These-are not gra signs 


| for Cyfarthfa, which is now in a forward 


state of completeness. This week they have 
been busy loading the blast furnaces, and 
the make of pig may be expected to begin the 
second week of May. I have not heard of any 
demonstration. The Crawshays are a practical 
business race, and the way that close upon half a 
million of money has been spent shows it. Every- 
thing is solidly done; no half measures. The 
best productions of Tannett, Walker, and Oo., 
Leeds; Stephenson and Co., Preston; Galloway 
and Co., chester; and Davy Brothers, of 
Sheffield, have been obtained, and if steel rails are 
wanted, and can be made with any profit, it is at 
Cyfarthfa that this will be done. 

Advices from America are slightly better, and 
railway speculations in various countries are hope- 
ful of steel business improving. A good railway 
scheme is now heing floated that promises well— 
the Northern of Europe Railway putting the iron 
works of the world in contact with iron ore con- 
taining 97 per cent. of iron. Whenever this ore 
is brought to English works, Bilbao would suffer. 
As for Welsh ore, with its poor percentage of 25 
per cent., its day is gone, though, singularly 
enough, the stocks turned out at collieries where 
iron is worked with the coal are not suffered to 
remain long on the bank unsold. 

The Ocean collieries’ sliding scale will admit of 
an advance to the colliers this term. This will 
surprise many, seeing that the Ferndale scale did 
not justify an advance; but the Ocean collieries 
are the cream of = — sil 

The Newport Slipway Company leclared 
a dividend of 74 per cent. This is an exception- 

good undertaking, and in capital hands. 

Te shipping industries of Cardiff are not 
buoyant. Steam shipping has been overdone, 
and I am afraid that the meeting called of steam- 
ship owners will not mend matters. The project 
is to lay up ships in ordinary for certain propor- 
tionate periods, allowing owners so much per ton 
for doing so. The fact is too many steamers have 
been built, and we must get either a largely 
increased industry to employ them, or a decrease 
in building must correct the overplus. 

A capital concern has been started at Swansea 
—the Swansea Bay Graving Docks and Engineer- 
ing Company; capital £150,000, in £50 shares. 
The object is to carry on, principally at Swansea 
and Briton Ferry, the ordinary business conducted 
at a graving docks. Sir J. Jenkins, M.P., and 
many of the leading capitalists of Swansea are 
largely interested in the scheme. 

A steam tug company has been started at 
Cardiff, called the Pioneer; capital £650, in £10 


Tin-plate business at Swansea and in Mon- 
mouthshire is very good of late, and a stiff 
demand has set in. Best tinned-steel plates are 
most sought for. Ordinary coke plates fetch 3d. 
to 6d. more than last week. Present prices, 
15s. 3d. to 15s. 6d. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. 
mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When patents have been “‘communicated,” the 
name and address of the communicating party are 
printed in 


- 22nd April, 1884. 
~~. ow Suoots, A. M. Wheeler and W. Warren, 


mdon. 

6633. Vessets for Contarninc Liquips, J. R. Blair, 
Manchester. 

6634. ReauLatine the Sreep of Gas Motor 
C. H. Andrew, Stoc! 

6635. Sicnt Freep Lvsricator, R. Montgomery, 
Greenoc! 

6636. Knockinc-orF Boarps for CLoTH MILLING Ma- 
CHINES, &c., E. Wood, % 

6637. Suares for Bonnets, A. T. Harden, Manchester. 

6638. Roucuine HorsesHogs, W. J. N London. 

6639. and Spinpies. J. Mangnall, Manchester. 

6640. Bacon Knives, J. Shepherd, Stockport. 

6641. PREVENTING BELLS GOING OVER in CHANGE R1ING- 


1nG, J. Shaw, Bradford. 
Canisters, W. Kloen, Bir- 


6642. Covers of Tra 
mingham. 

6643. Compounp for Sizinc Yarns, J. Clarke, Nelson. 

6644. ELecrric Cases, &c., 8. F. Shelbourne, New 
York, 

6645. Pencit Crasps and Pocker Houpers, G. A. 

lechter, Reading, U.S. 

6646. Seconpary Vo.taic Batteries, H. F. Joel, 
London. 

6647. InsuLaTING MateriAts, J, A. Fleming, Hamp- 


6648. Pires for SMOKING, F. 8. Rothschild.(S. Notton, 


France. 

6649. Mair Bac Catcuer, W. W. Horn.—{(J. A. Kellogg 
and W. A, Reneau, Nashville, U.S.) 

6650. Hee. Macuines, P. M. Justice.—(The Mansell 
Heel Machine Company, Massachusetts, U.S.) 

6651. Diamonp-sHAPED Wire Net or TrReLLIs Work, 
J. R. Collier and D. 8. Musgrave, Manchester. 

6652. CarBuRETTING AiR, J. H. Johnson.—(E. Dela- 
mare-Debouttville and L. P. C. Malandin, France.)— 
26th February, 1884. 

6653. Transmission of Motive Powrr, J. H. Johnson. 
Delamare-Deboutteville and L. P. C. Malandin, 
France.)—26th February, 1884. 

6654. Steam VaLves, &c., J. Etherington and J. Batey, 
London. 

6655. AuromMaTic SHart CARRIER with BEaRINGs, 
W. Walker and T. 8. Shoulder, Leicester. 

6656. Grates for Cookinc Purposes, J. Wetter.- (A. 
M. L. Mathioly, France.) 

6657. Markers, &c., J. Wetter.—(J. Couteux, 
Bagnolet, France.) 

6658. Uritistnc the Firow of in Pires, J. 
Wetter.(T. Glaneur, Havre, France. 

Licurts, G. 8. Albright, 

ury. 

6660. GrinpInc Wueat, &c., C. Lampitt and E. J. 
Guest, Warwick. 

Gas Encrves, egand, Philade’ 8. 

6003. Can Couruixos, 8. L. Wiegand, 


6664, PREPARATION of Brveraces, J. Walker, Leeds. 
6665. Wios, F. Horsnell, London. 


6666. Kits, A. W. L. Reddie.—-(F. Pelxer, Dortmund, 
Germany.) 

6667. &c., J. Lovering, St. 
Austell. 

6668. Preparina Inrusions of Corres, &c., D. H. 
Shuttleworth-Brown, London, 

6669. Preparina Inrusions of Correr, &c., D. H. 
Shuttleworth-Brown, London. 

6670. VaLves, W. R. Lake.—{ W. Scott, Malden, U.S.) 

6671. Drivina Tacks, W. R. Lake.—(&. Woodward, R. 
Ash, and BE. F. Grandy, Massachusetts, U.S.) 

6672. Axxes, &c., W. R. Lake.—( H. Thomp- 
son and H. D, Norris, New York.) 

6673. BREECH-LOADING Fire-arms, W. R. Lake.—(J. 
Tonks, Maiden, U.S.) 

6674. Looms, W. R. Lake.—(L. Malhévre, Paris.) 

6675, Oprarnine Ixcisep DesiGNs on METAL SURFACES, 

. Brown, London. 

6676. Deracuinc Gear for Suips’ Boats, J. 8. Wilson, 
Southam pton.—28th March, 1884. 
77. Suips’ Davits and Gear Arracuep thereto, J. 8. 
Wilson, Southampton. 

6679. DistnrecTING WEARING APPAREL, T, Jennings, 
London, and G. Case, Bristol. 

6680. Countine, O. W. F. Hill, Norbiton. 

6681. SusstrruTe for Suspensory Banpaaes, C. Thorn- 
hill, Colchester. 

6682, or Hotpers for Books, J. C. Wilson, 

xford. 

6683. ComprneD UmpBretta and Watkino-stick, J. 
Fenigstein, London. 

6684. Pepo-moTIVE Apparatus, A. M, Clark.—{J. B. 
Hall and T. P. Hall, Onta:w, Canada.) 

6685. Crcars, &c., A. G. Goodes, London. 

6686, Saucepans, &c., J. W. Perkins and R. W. Per- 
kins, London, 

6687. Fitrers, J. H. Jacobs and H. Went, London. 


23rd April, 1884. 


6688. Cameras, 8. D. McKellen, Manchester. 

6689. MetaL H. Law, Northampton. 

6690. GuLLY Trap, F. W. Hagen, Kingston-upon-Hull. 

6691. Basins, F, W. Hagen, 
upon- 

6692. NEUTRAL-AxIs Bracep GirpER for Bripass, W. 
Campbell, Newcastle-upon-Tyne. 

6693. Ser of Nive Pins and and W. T. 
Black, Northampton. 

6694. Tvpe-writinG, E. E. Peacock, Streatham Hill. 

6695. Heatinc Furnaces, J. W. Summers and T., 
Sharp, Staleybridge. 

6696. J. F. Gowans, Glasgow. 

6697. ATTACHING Buttons, &c., to GARMENTS, &c., J. 
8. Whitten and E. Hemming, Birmingham. 

6698. CLippers, J. Kimberley, 

6699. Propuction of Hor Gasgs, P. Macintyre, Mary- 


6700. Exrraction, &c., of Grycerine, E. Jackson, 
Handsworth. 

6701. Raisino and LowertnG Music-stoo. Seats, &c., 
H. P. Trueman and J. G. New, 

6702. Barrinc Macuines, W. Hargreaves and W. 
Inglis, Bolton. 

6703. Ovens, J. L. Baker, Hargrave. 

6704. Ristnc and PLatrorss, J. L. Baker, 


Hargrave. 
6705. Frames for Bicycies, A. Fiddes, Bristol. 
6706. Exnaustinec or Forcina Apparatus, A. Fiddes, 


Bristol. 
6707. UNFERMENTED Drinks, E. Perrins, Sparkbrook. 
6708. Rack Putteys, F. E. Morris, Colchester. 

6709. ToorHeD Wueetworks, E. Capitaine.—(The 
Actiengeselischaft Duelmen (Bisenhiitte Prinz Rudolph), 
Germany.) 

6710. Pianos, E. Capitaine.—(7. Mann and Co., Ger- 


many.) 

6711, Connectinc Enpds of Drivixne Roprs.—E. Capi- 
taine.—({D. Mueller, jun., Germany.) 

for &c., C. F. Nokes, Bir- 


ing! 

6713, SELF-moTIVE Power ENGINE, J. Wilson, London. 
6714. VeLocipepes, &c., C. K. Welch, London. 

6715. Bicycxes, &c., C. K. Welch, London. 
and Knire SHarpener, W. Kaufman, New 


ork. 

6717. Pocket Recepracte for W. R. 
E. Alexander, London. 

6718. Penci, SHarpener, W. R. Alexander, London. 

6719. MecHanicat Toys, J. G. Tongue.{F. Staudt, 
Germany. 

6720. GeNERATING CarBonic, Capitaine.—({Dr. M. 
Shroeder, Germany.) 

Wrixpow Screen VentiLators, O. Barrett, 


6722. Ostarninc Copper, A. P. Price, 
6723. PARALLEL Ruter, D. Pope, London. 
6724. Makino Paper Stvurr, G. and C. D. Singer.—(J. 
H. Chaudet, France.) 
6725. Benprne Staves for Casks, &c., W. R. Lake.—(E. 
and B. Holmes, New York. 
6726. HyprocarsBon Burner, H. J. Allison.—(D. 
A. Dangler, Ohio, U.8.) 
6727. Supp.y of Liquips, G. Clutterbuck, 
naon. 
6728. Mattinc Grain, E. P. Alexander.(J. N. 
Gali , Paris.) 
729. DISCHARGING CHEMICALLY-CHARGED Liqurps, J. 
Sinclair, London. 
730. TRAVELLING Cranes, B. and F. W. Walker, 
w 
6731. and Bicnromates, W. J. A. Donald, 
Glasgow.—13th March, 1884. 

732. &c., 8. Eliott, Exeter. 
6733. MovaBLe Dome or Cover, H. Aplin, opston. 
6734. Etectric Generators, Hon. C. A. Parsons, 

Durham. 


6735. Motors ACTUATED by E.astic FLuip Pressure, 
Hon. C. A. Parsons, Durham. 

6736. Decomposinc Hatow Sats, C. 
Hoepfner, Berlin. 


24th April, 1884. 


6737. TREATING SuLpHateEs, R. Trevet and N. MacPhie, 
near Johnstone, and J. Pettigrew, jun., Greenock. 
6738. CommuNIcaTING in Trains by means of ELecrric 
Betts, J. E. Dro! 

6739. Recetvinc &c., SiaNaus, M. Gill, Hud- 
dersfield. 

6740. FouR-WHEELED or TWO-WHEELED VEHICLE, E. C. 
and J. W. Clift, We! 

6741. Rern-norpers, R. F. Finlay, Liv 

ag Packine Caustic Sopa, J. Clare, Penketh, near 


arrington. 
Propuction of Surraces, N. Macbeth, 


6744. Toots to a Surrn, R. Archer, Durham. 
6745. ConLiss Vatves, R. Ogden and I, M. Livesey, 
Ashton-under-Lyne. 
6746. Easy Cuair, R. H., C., and H. J. Bishop, 
Stroud. 


6747. Twist Lace Macurnz, E. Longmire, Derby. 

6748. Connective LeaTHER PIckiNG ARMS to Pickinc 
Sricks, D. Crosland, Lindley. 

6749. Stanps, &c., for HoLpinc Lawn Tennis Nets, F. 
Davis, Nottingham. 

6750. SuPERPHOsPHATES of Limg, E. Packard, Bram- 
ford, near Ipswich. 

6751. OpTaininc PuosrHoric Acip, E. Packard, Bram- 
ford, near Ipswich. 

6752. Optarninc Propucts from of Lime, 
E. Pac! , jun., Bramford, 

6753. Lamps, T. C. J. Thomas, London. 

6754. FREEzING MicrotomE, J. Swift, London. 

6755. Biorrer Desk, J. Livingstone, Glasgow. 

6756. LeaTHer, J. Paterson, Glasgow. 

6757. InKst. J. A. Wagner, Peckham. 

6758. Mirreina for PicrurE-FRAMES, &c., T. L. Switzer, 
Isle of Wight. 

6759. Trussinc Straw, J. M Gainsborough. 

6760. Feep Lusricaror, R. J. Gateshead. 

6761. SuHanks of Boots and Sxogs, A. V. Newton.—(J. 
Keats, Frankfort-on-the-Main.) 


Morive-powER, J. Hodgkinson, 
ord, 
6763, Wrincina and Manaiino Fasrios, J. P. Roth. 


well, Lytham. 
6764. Gas Propucers, &c., J. G, Wilson.—(J. B. Bott, 
Delaware, U.S.) 
6765, CructBies, J. G. Wilson.—(J. B. Bott, U.S.) 
6766. TricycLes, R. 8. Wheels, Coventry. 


6767. Bicycies, T, Hum Beeston. 

6768. MAKING Fopper, J. Wetter.—(H. Hencke and Co, 
Griineck, Germany.) 

6769, Garrers, G. Blumen Berlin. 

6770. ELecrriciry Counter, H. Avon, lin. 

6771. Sewine Macuines, A. B, Smith and 8, Pattee, 
San Francisco. 


6772. Maonetic and E.ecrrica. APPARA’ L. Mason 
and C. R. Huxley, London. tees 
6773, Emprocation, R, Cole, Wallingford. 
6774. Downcast VentiLator, T. H. Herbertson and 
3 T. Leighton, Edi 
775, Coup.ines, J.T. inb 
6776. Miniature Ammunition for ORDNANCE, 
orris, Blackheath. 
6777. Currine and Printinc SterpeD INDEXES, A, §, 
hill and J. A. C. Ruthven, Dublin. 
6778. PorTABLE Ovens, A. J. Boult.(z. V. Noorden, 
I. V. Baalen, J. Knight, and §, J. McDowell, U.S.) 
6779. Oxipisep Linseep O11, E. Fischer, London, 
6780. Matcu-Boxes, 8. B, Stevens, Reading. 
25th April, 1884, 
6781. EnstLacine Foraor, T. Pearson, G! 
6782, ENveELores and PaPER WRaPPERS, C. Bell, 
Greenwich. 
6783. Reetinc Macuines, W. Scott, Antrim. 
6784, Motors for Tramways, A. McNeill, Liverpool, 


6785. Keys, &c., J. H. King, Liv: 
118, &c., W. P. Thompson, 


6786. BLEACHING MINERAL 
Liverpool. 

6787. BREECH-LOADING SMALL-ARMs, W. Tranter, Aston, 

6788, TempLes for Looms, A. McNab, Ww. 

6789, WasHInG &c., R. Robinson, near Bishop 
Auckland. 

6790. Reservoir Pennovpers, D. H. Oldham, 

6791. Brackets for Suprortinc Wixnpow Curtain 
Rops, &c., C. Priestland and G. Fletcher, near Bir- 


min, 
6792. Sroaina ForacE or VEGETABLES, H. J. Rogers, 
Watford. 


a 

6793. Propucine Desians upon WATERPROOF Fasrics, 
J. Hebblewaite and E. Holt, Manchester, and A. 8, 
Young, Stubbins. 

6794. PROPELLING Suips, &c., A. Berhard and M. 
Zagury, Paris. 

795. Dritt Cnucks, R. H. Brandon.—(4. Séderstrim, 
Stockholm.) 

6796. Gun Carriaces, B. B. Hotchkiss, Paris, 

6797. Scorch Bonnets, A. Goold, Hawick, and W. 
Wylie, Stewarton. 

6798. for Winpow Sasues, J. B. O'Callagan, 
London. 

6799. Heap Straws, J, Lytle, Belfast. 

6800. Suprortine Trousers, J. Williams, Sheffield. 

6801. VaLve Motion of Steam Hammers, G. Glossop, 
Sheffield. 

6802. Low Water Atarm Apparatus for Steam 
Borvers, J. H. Dewhurst, Sheffield. 

6803. Gearine for LaTHEs, zx: Cunliffe, Sheffield. 

6804. Macuines, T. H. Ward, Tipton. 

6805. Wasuino, &c., Frprous Materiaus, W. 
Prussia. 

6806. Domestic Frre-orates, &c., J. Hall, Stockport. 

ondon. 

6808. Fitter Presses, J. H. and J. Porter, London. 

6809. ComprneD Brusn and Scraper, J. Walsh, London. 
—28th January, 1884. 

6810. Lichtinc Brovcuams, J. Barrett, London. 

6811. Liquip Meters, J. Wetter.—(@. Lee, Spain.) 

6812. ApvusTaBLE Horse L. A. Groth. —(F. 
Mersch, Luxembourg.) 

6818, Causine BicycLes to Stanp ALong, H.8. Brown, 
London, 

6814. RemovasBte Brusa Hanpies, W. A. Barlow.— 
(F. L. Eckendoerffer, Paris. 

Furnaces, J. Rowan, 


STEAM ILERS an 
w. 
6816. Rarway or Tramway Carriaces, E. G. Brewer. 
—({T. Grondona and Co., Milan.) 
6817. Domestic Fire-GRATEs, H. Westman 
Birmingham. 
6818. Pictrurr-rop Hooks, E. Tonks, Birm 
6819, Lawn Tennis Poies, F. W. Squier, London. 
6820. Preventive Waste of Water, T. Morgan, Hay. 
6821. Tune Stoprer, 8. A. Johnson, London. 
6822. Traction WHEELS, G. Grieg, Harvieston. 
6823. PLoveus, G. Greig, Harvieston, and T. Benstead, 


6824. Sarery Gear for STARTING Fry-waee xs, C. J. 
Galloway and J. H. Beckwith, Manchester. 

Apparatus, F. H. B. 

ips. . T. B. Gibbs, ney. 
6826. PHOTOGRAPH P. J. London. 
&c., Stump Bars, A. Harrison, Not- 
le 

6828, CrusHinc Ores, &c., T. W. B. Mumford and 

R. Moodie, Victoria 


ks. 
6829. Ratsino Warer, &c., H. H. Lake.—(A. Rhende, 
San Francisco.) 
6830. Corn Separatinc Macuines, F. J. Drechsler, 
London. 


6831. AMALGAMATING AvRiFEROUs, &c., Ores, H. G. 
Ww , East Greenwich. 

6832. Writine Siares, E. J. J. Dixon, Bangor. 

6833, PLoveus, W. H. Sleep, St. Germans. 

6834, ApsustiINe Door HANDLEs to their SprvpiEs, W- 
Harrison, Sheffield. 

6835. BotrLe Storrers, J. 8. Davison, Sunderland. 

6836. Ratcuet Dritiinc or Bortnc L. 
Short, Backworth. 


26th April, 1884. 
6837. Movinc Straps on and or¥r Drivinc PULLEYS, 


B. A. Dobson, Bolton. 
6838. Printine TexTILE Fasrics, W. Mather, Man- 


6839. Drivinc Gear for Bicycxes, J. E. Dixon, Not- 
tingham. 


le 
6840. Bett Fasrentnos, J. W. Sutton, Liverpool. 
6841. Burnine Bricks, &c., W. Wade, Liverpool. 
6842. Navication, &c., APPARATUS, V. Falkner, South- 


port. 
6843, Borino Hotes in Metat, R. Jones, Birkenhead. 
6844. Fiap or Cueck Va.ves, F, G. Stoney, London. 
6845. STEERING PeRamBuLators, &c., J. G. Jones, 
Manchester. 
6846. Too. for Factne the Fiances of Steam Pires, J. 
, London. 
6847. THREAD Gurmpe Wire, &c., 8. 
Tweedale, Accrington. 
6848. THREAD Guipe Wire, &c., 8. 
Tweedale, A mn. 
6849. Progecrinc Rescue Lines, M. W. O'Reilly, 


Batley 

6850. Roors for SiLo Pits, W. G. Cowlishaw, Stoke 
for Boots, &c., H. Harrison, 

6851. KS for c., H. 

6852. Opentne and CLosine Doors of Hoists, B, Shaw, 
Wakefield. 

6853. Pirovens, A. Leslie.—(A. 8. Massey, Madras 

6854, CLamp Rouuers, I. D. Pollard, London. 

6855. Sounp J. W. Black, Gi 

6856. Music Sueets for MecHantcaL MusicaL INsTRU- 
ments, P. Ehrlich, near Lei 

6857. BREAKWATERS, &c., G. H. Queenstown. 

6858. SAFETY ARATUS for Mine Caces, &c., J- 
near Chi 

6859. GRANULAR Mareria.s, P. Fichet, Paris- 

6860. Frames of Swinos, J. M. Rogers and C. J. Sayer 


London. 
6861. Coutectine Soot, C. D. Abel.—(8. Schomburg, 
Berlin, Germany.) 


6862, ELevatine Grain, &c., J, B, Stoner, London, 


| 
| | 
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6968. ¢ Barrerties, J. Wetter.—(Z. Vohwinhel, 


6864. PRODUCING CoLourine Martrers from PHENoL, J. 
—(The Leipziger Anilinfabrik Beyer and Keyel, 

Pat Packine for Fivrers, &c., H. Varley, W. Beale, 
R. H. Padbury, and J. R. Shearer, London, 

6866. PepALs for MusicaL INSTRUMENTS, J. Stuttaford, 

rnet. 

Rorary Pumps, &c., E. Oechlmann, Berlin. 

6868, MECHANICAL PRESSES, A. Heathorn, London, 

4869. StLos, W. H. Bullock, Macclesfield. 
6870. DABBING APPARATUS, W. TT. Garnett and J. 
Theater, Bradford. 

6871, Guarps for CrrcuLar Saws, J. Laceby. 

6872. CoLourING Matrers, W. R. Lake.—(L. 
and Co., Lyons.) 

6873. SEPARATING Dust from Arr, W. R. Lake.—(B. F. 
drtman, H. R. Taylor, and G Urban, jun., U.S.) 

6874, FLusnina Apparatus, G. Sanders, Birmingham. 

6875, TRAM Ratt, H. Poston, London, 

6876. GALVANIC BATTERIES, A. Schanschieff, Gipsy-hill. 

6877. INCANDESCENT Execrric Lamps, H. Watt.—(B. 
Weston, Newark, U.S.) 


28th April, 1884. 


6s78.. Macniyes, A. M. Clark.—(Z. A, Roux, 
Courbevoie.) 

6879. Drivinc Bett Fasteners, J. Fisher and D, 
Taylor, Dundee. 

6880, ReceetacLe Tups, E. G. Kirk and R. Foster, 
Huddersfield, 

6881. Apparatus for Hopsiinc Horses, &c., Capt. 
T. W. Allatt, Farnborough. 

6882. CALENDERING YARNS, ‘&e., H. B. Arundel, Man- 
chester. 

6883. HAMMERLEss Guns, T. Keight, Birmi 

6884. DRIVING-WHEEL TRICYCLE, 
Oxford. 

6885. Coatina Parer with Varyisn, &c., T. Furnival 
and G. Daniels, Liverpool. 

6886. Evecrric Currents, A. B. Holmes, 
J. C. Vaudrey, and A. Watt, Liverpool. 

6887. MeraLiic Wasuinc Stanps, W. I. and B. Jones, 
Wolverhampton. 

6888. Sarery Brake for PeramBucators, W. B. Carr, 
Eastbourne. 

6889. Brake, &c., Apparatus, for Cycues, &c., J. A. 
Stephan, Fernville, 

6890. VentiLaTiInG Fur Garments, T. 8, Jay, London. 

6891. Strercuinc and Paper, &c., upon 
Drawino Boarps, R. 8. Werotte, London. 

6892. Stop-moTions of WARPING MAcuINEs, T. Single- 
ton, Over Darwen. 

¢893. Lire-savine Apparatus, A. H. Williams, London. 

6894, Lire-savinc Apparatus, A. H. Williams, London. 

6895. Live-savino Apparatus, A. H. Williams, London. 

6896. Lire-rarrs, A. H. Williams, London. 

Avromatic Weicninc Macutines, A, M. Clark.— 
(M. F. Koch, New York, U.S. 

6898. Perrecrion Pocker Rusy H. J. 
Redding, London. 

680. Giass and Enamet, J. H. Johnson.—(A. Teodesco, 
Germany.) 

6900. PLumB-Bop, A, M. Clark.—(G@. Morrison, U.S.) 

6001. Tricycies, A. C. Henderson, — F.N, 
Cookson, Wolverhampton. 

6902, Merat to &c., Cups, 
G. H. Tomlinson, London. 

6903, DirrereNTIAL Drivina Gear for Tricycies, W. 
E. Hurrell, London. 

6904. Manuracturine Licut Essences by DisTILLina 
Coat, &c., N. A. Helouis, Paris, 

6905. -FRoNTS, M. J. Halfhide, New-cross. 

6906. Screenrne Apparatus, J. K. Scott, London. 

6007. Covertna Carriaces, H. Allison.—(B. Ww. 
Harral, Connecticut, U.S.) 

6908. Execrrica Currents, H. J. Allison.—(J. 
Shaw, New York.) 

6909. Pranororte Sostennuto Sounp Boarp, J. M. 
Smith, London. 

6910. Etecrric Arc Lamp, H. Trott, London, and C. 
F. Fenton, Isleworth. 

6911. Sipe Doumprno Cars, J. G. Rollins.—(C. L. Van 
Wormer, Massachusetts, U.S.) 

6912. Sipe Dumpine Cars, J. G. Rollins.—(M. Van 

Yormer, Massachusetts, U.S.) 
6913. a Brake, J. G. Rollins.—(L. P. Lawrence, 

6014. Macnines, M. Jenkinson and A. 
Thompson, Grantham. 

6915. Sarety Pins, H. H. Lake.—{G@. P. Farmer and J. 
Jenkins, New Jersey, U.S.) 

6916. Hernia Trusses, H. H. Lake.-(S. R Nye, Mas- 
sachusetts, U.S.) 

6917. Power Looms, E. Smith and J. Lamb, Kidder- 
minster. 

6918. Bui_ptne Sars, F. and J. P. West, Lewisham. 

6919. Distnrectinc Water-cLosets, J. C. Kent, 


‘ont. 
6920. PortaBLe Structurts, C. Abel.—(La Société 
Nouvelle de Constructions Systeme Tollet, Paris.) 
6921. Printinec Macuines, J. F. Klein, Germany. 
6922. Lamps, B, Sawdon, Kingston-upon-Hull. 
6923. Reoister Stoves, A. Perkins, Shepherd’s Bush, 
6924, Gas Lamps, F. H. Wenham, Sheph erd’s Bush, 


ABSTRAOTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for Tuk ENcineer at the 
office of Her Majesty's Com Commissioners of Patents. 


3097. Gas Motor een, J. Dougill, Manchester.— 
22nd June, 1883. 
Relates to eetcrueatie in the construction of the 
slide valve and the slide valve gear. 


3891. Propuction PURIFICATION OF COMBUSTIBLE 
GASES AND APPLIANCES THEREFOR, W. S. Suther- 
land, Birmingham.—llth August, 1883. 6d. 

Consists partly in adding to the coal or fuel to be 
— or peop nr in any producer or retort a 

ti which, being decom or 
acted : nm ve the said ucer or retort, will give up 

oll ig hydrogen to the—nascent—nitrogen in the 

uel, and thus form ammonia, whilst the ammonia 

thus produced is fixed by a suitable acid produced or 
given out by the decomposition of the said substance 
or by the action of the same in the said producer. 

Several other improvements are described. 

4056. Instrument ror Measurino Distances, J. 7. 
Whish, Southsea,—21st t August, 1883. 6d. 

Relates to the of a by which 
two directions at right angles to each other can be 
observed, with a gradua‘ sole. 

4200. BaLance FoR &e., J. Derry, 
August, 1883,—(Not proceeded with, 


Consists in the arrangement of an endless chain 
gear working over four wheels. 

4214. Horsesnoes, Morgan, London.—lst Septem- 
ber, 1883.—( Not proceeded with.) 2d. 

Relates to an arrangement of plates. 

4223. Jorts ror EARTHENWARE Pires, &c., H. Doul- 
ton, London.—st September, 1888. 6d. 

Consists in forming the joint with a cement tip, 
hoving a cylindrical surface cast upon the spigot end 
of the pipe, and a lining, also of cement, cast — 
the socket or equivalent part receiving the said spi, 
end, such lining being also cylindrical on its inte “ 
surface and of imensions to receive the tip upon the 
spigot end, the whole forming a joint which will 
remain tight even when the extremities of the pipes 
are not closely abutted the one to the other. 

4235. Presses EMPLOYED IN THE PRESSING OF 
RACQUETS OR Bats FOR PLAYING TENNIS AND OTHER 
Games, G. Davis, Aberystwith.—8rd Sep 

o the construction of a ID, 
the bat in prop:r shape. 


4252. ApparRATus FoR SIGNALLING By SEMAPHORE, W. 
'. Larkins, London.—Ath September, 1883. 6d. 

The objects are to enable semaphore signals to be 
hoisted, or put up, or shown in a minimum number of 
hoists of the arms of the semaphore, in conjunction, 
when necessary, with discs or other symbols of any 
shape, so that y these or any other equivalent means 
the whole of the flags, or their representative letters, 
signal of the “‘ international code of 
signals” to be used at sea, or other like code, can be 
shown in one hoist. 

4258. Merauic Packinc ror Piston Rops, &c., W. 
R. Lake, London,—4th September, 1883.—(A commu- 
nication from C. Campbell, Newark, U.8.) 6d. 

Consists esse ntially in the combination of a series 
of diametrically split metal rings, adapted to encircle 
the rod and one or more overlapping rings, arranged 
to cover or break the joints of the single eeplit rings, 
and having a normal tendency to exert a pressure 
upon the same and clasp them to the rod. 


4263. Pacxine Piston Rops, H. Foley, 
September, 1883.—( Not proceeded with.) 2d. 
Relates to a spring packing. 
4270. Prorecrinc Woop AND oTHER SURFACES 
AGAINST Fire AND TRANSMISSION OF Heat, &c., 
D. H. Dade, London.—5th September, 1883,—( Not 
proceeded with, ) 2d. 
The surfaces are coated with a silicate cotton paint 
or composition, and then with a mica or asbestos paint. 


or TiL1s, J. L. Edwards, London. 
September, 1883.—( Not proceeded with) 2d. 
Relates to the construction of a till in which the 
coin can be seen through a glass cover. 

4330. Apparatus For Beatino Carpets, S. Child, 
Brighton.—10th September, 1883.—(Not proceeded 
with.) 2d. 

Relates to the ae om a of a lever, rocker, cane 

beaters, and an elastic . 

4331. Construction or Cases FoR PACKING AND 
ae Eocs, W. H. and J. D. Lever, Bol- 

ton.—10th September, 1883.—(Not proceeded with.) 


Relates to the arrangement of frames inside the 
case for containing the eggs. 

4343. Vent-sprves ror Casxs, &c., R. C. Elsworth, 
September, 1883. — (Not proceeded 
wit 2d. 

Consists of a vent spile provided with a valve for 
g the inflow of air. 

4344. Process FOR Maxixa Foop SUITABLE FOR 
Catves, &., T. and T. G. Bowick, Bedford.—l1th 
September, 1883.—( Not proceeded with.) 2d. 

The object is to prepare suitable food for calves and 
other young animals from cereals, oil seeds, and legu- 
minous substances possessing husk or fibre. 

4350. Mecuanism For NUMBERING, PRINTING, AND 
Curtinc Tickets, CHEques, &c., PRoGRESSIVELY 
AND ConsEcuTIVELY, J. M. Black, London.—llth 
September, 1883. 10d. 

Relates to improvements in the general construction 
of the machine. 

4358. Macuinery ror Compine CoTTon AND OTHER 
Dobson, Isle of Man.—11th September, 


tically 


1883 

The inventor uses lap-rollers to carry the laps of 
fibres to be combed. The fibres are fed on toa 
stationary flap-plate, this plate being constructed to 
form a dish-feeder and nipper. A roller rests on the 
dish-feeder, and is moved up and down and caused to 
revolve when required to feed and hold the fibres to 
be combed. The fibre is he'd between the dish-feeder 
and roller while the oscillating segment with combs 
passes downward through the fibre, carrying all loose 
fibres with it. The loose fibres are removed by means 
of a brush below the dish-feeder. 

4354. Manvracrure or EARTHENWARE - LINED 
Smoxine Pipes, &c., J. BE. Walsh, Halifax.—11th 
September, 1883.—(A communication from A. Burk- 
and Galmark, Antwerp.)—-(Not proceeded 
wt 

Relates to janine in a lining of earthenware. 
4356. Manuracture or Giur, &., W. R. Lake, 

London.—l1th Septemher, 1883. 4 communication 
Strom C. V. Flodgvist, Sweden.) 6d. 

Relates to improved methods of obtaining glue from 
animal bones by means of sulphurous acid, and 
utilising a solution of phosphate of lime and sulphite 
of lime obt: d in the facture in the production 
of pulp for paper from sawdust, wood, straw, and other 
fibrous ma , and to apparatus therefor. 

4357. Stream Enaines, M. J. Brewer, Cardiff.—l2th 
September, 1883. 6d. 

The ‘Object is to govern or control the admission of 
steam to the cylinders of such engines by the employ- 
ment of a second or auxiliary engine, to which the 
steam admission valves of the main engine are con- 
— and also to control the admission of steam by 

4360. ApraratTus For OPERATING THE HARNESS 

Frames or Looms, H. J. Haddan, London.—12th 
September, 1883.—(A communication from L, 
Louviers, France.)—(Not proceeded with.) 


Consists in producing the down motion of each har- 
ness frame by means of a horizontal spring acting on 
the short arms of a pair of double-armed levers, the 
kage arms of which are connected with the lower 
part of the harness frame. 

4862. Rotary Enornes, &c., G. Gore, Balsall Heath, 
and W. Pearson, Stourbridge.—12th September, 1883. 


Relates partly to the method of constructing the 
working or effective parts of the cylinder of a rotary 
engine or other rotary apparatus, by making them of 
two ee. or their equivalents, curved to an extent 
of not less n a quarter of a circle, the curves being 
struck from the same centre, but of different radii. 
It also relates to means of guiding the slides or 
pistons, and to the method of constructing the slides 
or pistons. 

4363. Ve.ver AND VELVETEEN Ri J. Hall- 
worth, M —12th b 883.—{ Not 
proceeded. with.) 2d. 

The object is to manufacture velvet and velveteen 
ribbons with more durable selvages, and it consists in 
weaving the selvages in the piece on either side of 
each strip of velvet, so as to form a number of ribbons 
in one piece, which are afterwards divided. 

4366. Preservinc Grasses, &c., anp Construc- 
TION OF S110s, &c., W. Cowley and J. Makin, 


September, 1883.—( Not proceeded 
wit 
The m grasses are packed under pressure in 


of silos, consisting tf which are placed 

with the open end outwards in of special 

construction, and after > boon applied a 

cover is nailed on the box. 

4367. Governors ror REGULATING THE FLOW oF 
Gas To Burners, 7. Thorp, Whitefeld, Lancs.— 
12th September, 1883.—( Not proceeded with.) 2d. 

A small cylinder is open at bottom and partiall 
closed at top by a flange, from the centre of whic 
rises a smaller cylinder, with lateral perforations near 
the bottom end and closed at top. A disc fits loosely 
inside the larger cylinder, and from its centres rises a 
tube, which enters the smaller cylinder, its top end 
being partly closed ye flange near the upper end, 
from the centre of which a smaller tube rises and is 
fitted with a rim on the outside at its upper end. 


4868. Cases ror Taste Curtery, &c., 7. and J. 
Brooke, & — September, 1883.—(Not pro- 


The case is arranged so that the whole of the handles 
of the cutlery can be raised simultaneously to facili- 
tate the removal of same from the case, and it consists 
in causing the handles to rest on a bar, which can be 
raised and lowered in the case, 


4373. Apparatus ror Testina anp INDICATING THE 
oF RaILway AND OTHER Trucks, J. Imray, 
London.—12th September, 1883.4 communication 

om J. F. R. and C. J. F, Steibelt, Berlin.) 6d. 
e end of a rack rests upon the axle boxes or 
upon a rod connected thereto, such rack gearing with 

a pinion, the axis — which carries a pointer moving 

over a graduated dial secured to the body of the 

wagon. 

4376. Bicycres, Tricvcres, &c., F. Beauchamp, 
Edmonton.—13th September, 1883.—(Not 


with.) 2d. 

This relates, First, to jointing the frame of three or 
four-wheeled velocipedes, so that their width can be 
contracted ; Secondly, to causing each of the pedals of 
velocipedes to revolve on a centre fixed to the framing 
excentric with and surrounding the driving shaft. 
The pedal pin takes into a slot: crank on the shaft. 
Thirdly, to a clutch for disconnecting the driving 
gear; and Fourthly, to supporting the saddle on a 
reciial stindle sliding in a boss and surrounded by 

ngs. 
43°78. Evastic Sipe Sprinc Boots, B. Jennings and 
J. Butcher, Leicester.—18th September, 1883. 4d. 

This consists in applying one piece of elastic to 
boots, such piece extending from one side round the 
front to the opposite side of the boot, 


43°79. MANUFACTURE AND APPLICATION OF MATERIAL 
FoR LINING FURNACES AND METALLURGIC VESSELS, 
&c., J. Imray, London.—13th September, 1883.—(A 
communication from H. Rémaury and F. Valton, 
Paris.) 2d. 

Chromic iron is pulverised to the condition of coarse 
sand and thoroughly mixed by pugging in es 
heated iron vessels with from 6 to 12 per cent. 
carbon deposit of gas retorts, and with from 6 to 12 
per cent, of tar, pitch, or heavy oil. The mixture is 
then used for lining furnaces, &c. 

Glasgow.—13th 


4380. Gas aromas, C. H. Robinson 
September, 1883.—{ Not proceeded with -) 2d. 
The sheel is of thin sheet or cast iron, and encloses 
a series of graduated flues bowen which the prod 


the pin and assumes a horizontal tion with its 
flaps. When the table is folded up flaps fold back 
into a space between the legs. : 
4412. Fasrenixcs ror Boots, Lecco 
. Boult, London.—isth 
(A communication Srom L. Maurier, France. 
proceeded with.) 2d. 
The fastening consists of two parts, each — Ss an 
wo pieces er, an secon: 
astud which space in the having 
when turned is locked therein. 


4413. Vapour Baru Apparatus, A. J. Boult, London, 


upper part of the slot, and the ern mayan er 


EGGINGS, Guovns, 


th.) 2d 

‘A case has a door bs front to admit the bather, and 
an aperture at top for the of the head. At the 
rear is a fire-box, with a boiler, to which water is 
admitted, and the steam from which is led into the 
case by tubes.. The boiler 7 ane by spirits of wine, 
cmpelied to a suitable burn 


EPEAT, A, J. t, 

Srom J. Blot, France.)—(Not 
mits relates to" detent for causing striking 
is re’ a 

clocks to repeat the 

4417. MecHANiIsm FoR ConSECUTIVELY 
NuMBERED TICKETS TO PASSENGERS IN VERICLES, 
&c., J. M. Black, London.—l5th September, 1883.— 
(Not proceeded with. ) 2d. 

This relates to improvements on pati No. 941, 
A.D. 1881; and consists, First, in the means for passing 
a strip of tickets to the delivery rollers, so as to main- 
pve tl the same quite thue; Secondly, in means for 

ly placing the strip of ‘tickets in ‘position in the 
omy between the delivery ; Thirdly, in the 
construction of the slit through which the * tickets 
issue; Fourthly, in the method of checking the 
numbers on the tickets on suitable dials; and rong 


of combustion are caused to pass from gas fires in the 
lower part of the stove. Each fire is supplied with 
and air by a Bunsen burner carried by a jointed 
Castes, so that it can swing back through a door in 
front for lighting. Over the burner a sheet of wire 
— is fixed, so as to spread the flame, over which a 
ket is fixed containing pieces of fire-clay or asbestos. 
The front of the fire chamber is } provided with @ pane 
of mica or other transp t or tri material, 
4381. Execrric Lamps, J. W. Swan, Bromley, Kent.— 
13th September, 1883.—{Not proceeded with. 2d. 
The platinum conducting wires in 


in in the class of box for ‘checking the 

number of persons public places, 

4418. Manvuracrure or Parquer F oors, &c., F. F. 
Brown, Chester.—15th September, 1883.—(Not, pre- 
ceeded with.) 2d. 

This consists in making uet floors, with the 
grain of the wood placed the surface 
of the floor, the wood being formed into Pian tan 
made into tiles. 


4419. Dywamo-ELectric W. M. Mordey, 


lamps are heated in a vacuum, and while in a heated 
state are prose to t the action of Pre py so as to 
ric air the wire. 
4384. OR FAsTentxos, BE. J. London,— 
13th September, 1883. —{Not with, ) 2d, 
is in the in a lock of a slam 
bolt and a push bolt, so that when me slam bolt is 
operated the push bolt is operated by it. 
4385. Vevocirepes, 4. Barham, —13th Sep- 
tember, 1883.—{ Not proceeded with. 

This consists in'the use of a train oe atialies to in- 
crease the speed of velocipedes while diminishing the 
movement of the driver's limbs. 

4386. Buttons, H. J. Haddan, London. Septem- 
ber, 1883.—(A PF. K er, 


ted from one another by non-conducting mate- 

rials, all bolts or rivets used in the construction being 

alsoinsulated. The breadth of the compound annulus 

is greater than its thickness. The coils are separated 
and supported by pegs of non-conducting matrrialL. 

4420. Srrixinc Work ror 4. G. Hovde, 
Norway.—15th September, 1883. 6d. 

This relates to an arrangement of striki 


train for 
clocks which is continuously or at sh intervals 
wound up by one of the wheels of the dial train. The 


spring or weight driving the going wheel is — 
by a pinion mounted on the axle of the minute 
4421. Apparatus For SIGNALLING, 4. P. "pan, 
London.—15th September, 1883. 4d. 
This in the arrangement of a series of 


Germany.)—Not proceeded with.) 2d 

This relates to buttons which are attached without 
sewing, and consists in making the shank in one with 
the head by punching the parts to form the shank out 
of the metallic head and bending such parts down- 
wards. 

4388. Buttons, E. F. Lulham, Sep- 
tember, 1883.—{ Not eded with.) 2d. 

The shank is punched out of the metallic head of the 
button and turned down, and is secured to the gar 
—_ by turning the ends of the shank back ors 
P 
4390. Looms or APPARATUS FoR Makino Rippons, 

Edwards, London, —13th September, 1883.—(A com- 
JSrom H. Gallant, Paris,}—(Not proceeded 
with.) 2d. 

This relates to looms in which a number of iene 
are woven simultaneously, a num of 
warps being used equal to that of the ribbons wed 
woven, and the object is to improve the method of 
constructing and arranging the parts of such looms, so 
boys . single chain or warp can be used for any number 
ms, 


4392. Barret or Tower Botts, W. Davison, 


the bolt is pushed its end must one itself into the 

staple or socket. A spiral or other spring is fitted 

behind the bolt, so that it will be operated automati- 
cally when the pin is turned and the handle released 
on account of the taper form of the bolt pin. 

4293. TELEPHONIC T. H. Meatchem, Water- 
ford —13th September, 1 8d. 

This relates to a of fixing and arran the 
“vibrators,” and to their connections with each other, 
and to employing more than one magnet in connection 
with a diaphragm, or several 
with several diaphragms operating at the same time. 
4405. Apparatus FOR CLEANSING, Hot-WATERING, 

AND Soapinc Faprics 1N CALICO-PRINTING, AND 
Dvyernc Operations, D. Haworth and W. Hanson, 
Mottram, Chester.—14th September, 1883.—(Not pro- 
ceeded with.) 2d. 

A series of loose turning spring rubbers are Pegs 0 
round the periphery of a roller, which as the latter 
revolves strike the surface of the fabric and assist in 
cleansing. hot-watering, and soaping the same without 
injuring its surface. 

4407. Horse an Hors, W. Smith, Kettering.—l4th Sep- 
tember, 1 6d. 

The hoe blade consists of a a, of steel with a 
knife edge, and which is creased diagonally] across 
so as to give a vertical and a horizontal portion. Each 
blade is secured to a stem, so that both portions of the 
blade will have . rake towards the rear, whereby a 
draw cut through the ground is obtained. For cereal 
crops two hoe blades are adapted to one stem by means 
of a cross bar. In the lifting apparatus the hand 
lever is fulcrumed to the axle of the hoe, and attached 
by links toa lever keyed on the rocking bar carrying 
levers to which the lifting chains are attached. 

4409. APPARATUS FOR FACILITATING THE CLOSING AND 
OPENING OF ENVELOPES FOR PosTAL OR SIMILAR 
Purposes, W. R. Lake, London.—l4th September, 
1883.—(4 communication Srom J. R. Bissex, Phila- 
delphia.) 6d. 

This consists of a wedge-sha formin, 
chamber to receive a sponge which op charged th 
water. The top of the body is perforated, and over it 
is fixed a spring finger, between which and the body 
the flap of the envelope is inserted in order to moisten 
the gum thereon. Attached to the side of the body is 
a blade adapted for cutting envelopes along the edges. 
4410. Mecuanicat MusicaL InstRUMENTS, W. RB. 

London.—14th September, 1883. communi- 
ion from J. Morgan, Brooklyn, U.S.) 6d. 

This consists partly of a driving shaft, a music 
sheet, and a roller to take up such sheet durin; ng 
playing, and means for varying the pressure wit 
which such roller bears against the shaft. 

4411. AvsusTABLE or Cuatrs, &c., 
W. Lake, London.—l4th September, 1883.—(A 
communication from C. F. Couturier, Paris.)— 
(Not proceeded with.) 2d. 

The legs are jointed to a central cross bar with a 
slot, in which moves a pin secured to a sliding piece 
which carries two flaps forming the seat of the stool 
or the top of the table. When the sliding piece is at 
the end of its course the pin impinges against the 


ectric lamps having globes of the same 
or of different colours, with a number of switches, 
whereby the different lamps may be nent for any 
desired period and in any des: order for 

purposes. 


4422. Manvuracture or Paper, &c., J. 
bridge, Yorks. an September, 1883. 
ceeded with.) 2 

aan object is to i - the strength by improving 
the “ felting” of paper, and it consists in the applica- 

mouthpiece upon the wet pulp as it passes 

couch rolls, in conjunction or not with a similar a 

cation under the pulp and on the underside 

machine-wire. 

4426. Provens, FE. Edwards, London.—15th 
1883.—(A communication from a and M Gréze, 


with two bars, eac fitted with a cutter, the —. 

share conn cutters at the lower 

serving to detach horizontally the bottom of the 

furrow. 

4429. ApraraTus FOR USE IN Loapinc VESSELS 
G. Taylor, Penarth.—l5th September, 


The ot object is to reduce the cost and difficulty of con- 
from the staith to the hatchway, of lower- 

ing it into the hold, and of trimming the cargo and 
avoid the breaking of the coal during these operations. 
A conveyor, composed of a series ot carrying plates, 
works in guides extending between the staithe staith and the 
hatchway, and along which they are caused to travel 
by suitable power. e coal is lowered to the hold by 
a serics of platforms, one over 


appara’ 
similar to that for conveying it to the. hatchery, but 
the guides are movable about a centre beneath the 


= way, so as to radiate to different parts of the 


4430. Insecrors ror RaIsING AND Forcina Liquips, 
R. G. Brook and T. H. White, Manchester.—lith 


September, 1883, 
In one arrangement ‘a tube” or nozzle is 
arranged between the steam nozzle and the combining 


nozzle, and the combining cone is arranged in the 
casing axially with the lifting tube, and so as to be 
able to move in the line of the axes of the nozzles to 
and from the lifting tube. When the injector is at 
work after the water has been lifted, the end of the 
combining cone is close against the end, and forms a 
junction with the lifting tube; but when the water is 
to be lifted or drawn to the injector to start it pag ne 
the combining cone is moved away from the liftin, 
so that sufficient space is left for the steam an 
iquid to escape more readily between the end of the 
lifting tube and the end and interior of the combining 
annular space forming part of, or g connected 
with, the pre. “see chamber for the overflow 
orifice. When the water has been lifted to start the 
injector the combining cone is moved back to close the 
space between its end and that of the lifting tube. 


4434. HypRoMeTERs AND SACCHAROMETERS, Der- 


‘posed 
low specific gravity, which permit of the atheinenestt 


of an uniform value of the stem with every successiye | 


poise; Thirdly, to the method of adjustin, & instru- 
ment and the length of the stem; and, Fourthly, to 
the application of various methods to the construction 
of hydrometers and 
range of gravities. 
4438. _ WATER - CIRCULATING BOILER, 

—lith 1883.—(Not 

with, 


2d. 
The is to acheap and efficient boiler 
suitable for baths and conservatories, and it consis’ 
of a series of hollow plates with a space between a. 
Boxes orn CasEs oF CARDBOARD, A, 
Storey, London.—18th September, 1883. 6d. 
This consists in making an outer case of square sec- 


meters to indicate any 


* 
2d, 
The disc armature is built of a number of plates 5 
‘ 
The object is to construct and arrange the parts of : 
ploughs so that they are simple, easily —,s and ! 
used, and that the cutting parts can readily 
removed for s ming. The beam carries a frame 
London. 
—13th September, 1883.—( Not proceeded with.) 2d. ‘i 
ham, Bolton.—l7th September, 1883. 6d. 
This relates, First, to the use and adaptation of 
solid metallic poises with the method of calculating 
the weights and dimensions of the instrument to indi- ‘ 
) 
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tion from one piece of cardboard and inse: there- 
im an octagonal case, so that every alternate side of 
the octagon is in contact with one side of the square. 
The numbers of sides of the cases may be varied. 


4447. Covp.ines, AND &c., 7. 
Greenwood, Eliand.—18th September, 1883. 6d. 

The clutch is put into gear by two toggles fitting 
into wedge-shaped pieces which fit into a wedge- 
shaped expanding ring made in halves, and connected 
by studs to one shaft coupling, while an external 
cylinder, upon which the friction is placed, forms the 
other shaft coupling. The toggles are operated by 
levers, and links connected to a sliding grooved collar 
and under the control of a hand lever. 


4448. Macuixery ror Currinc Corks, 
Bradford, London.—18th September, 1883. 6d. 

This relates particularly to machines in which the 
cork is fed up to a revolving tubular cutter, and it 
consists in employing a circular conical fence or guard 
surrounding, but not touching, the edge of the cutter, 
so that the waste cuttings are directed away from the 
cutter; or a plough-shaped piece of steel may be 
attached to the cutter spindle, and be provided with a 
pin, which will then throw off the cuttings. 

4450. Cooxinc Rances or Kitcneners, D. Dow, 
Falkirk.—18th September, 1883. 6d. 

This relates to ranges with means for using them 

with open or close fires, and it ist: tially in 


after the otogreph has been develo) and the 
soluble ions of the bitumen removed, the exposed 
‘surface of the te is pated, vere by suitable acids. 
The engraved te can be to emboss or impress 
the design on paper or other similar material. 


4474. Coverinc or Larus, oR Busks FOR 
Corsets, &c., H. M. Knight, London.—19th Septem- 
ber, 1883. A communication from H. Grellon, 
Paris.)\—({ Not proceeded with.) 2d. 

The spring or busk is covered by securing it by sew- 
ing in the fold of a suitable fabric, which is afterwards 
sewn to the dress. 

4475. Construction oF FLOATING ANCHOR OR MARINE 
Draa, J. W. Collins, London.—19th September, 1883. 


6d. 
This relates to the construction of floating anchors 
so that the canvas can be readily detached from the 
frame and the whole be stowed away in a small space. 


4476. Fou Horn, J. W. Collins, London.—l9th Sep- 
tember, 1883. 6d. 

The object is to increase the intensity of sound of 
fog horns for use on shipboard or at a small lighthouse 
station. A cylindrical frame tains an di 
bellows, the upper head of which carries a truncated 
cone, the upper end of which receives the fog horn. 
The cone is fitted with a cylindrical tube having a 
conical base, and air is admitted to it through an 


connecting the fire cover and a travelling flue, so that 

when one is moved in one direction the other is moved 

in the opposite direction. 

4451. Borter Furnaces, S. Schuman, Glasgow.—18th 
September, 1883. 6d. 

The object is to effect the more complete combustion 
of the fuel, and according to one arrangement a con- 
siderable space is left between the firegrate and the 
bridge, and in this space L-shaped air ducts are 
arranged and convey hot air from a space below the 
inner end of the grate to the back of the bridge. A 
transverse steam pipe is fitted below the air ducts, 
and has a series of nozzles to discharge steam upwards 
into the air ducts, and over the jets of steam curved 
spray plates are fitted to spread the steam. A ‘o- 
rated wall or regenerator is arranged behind the 
bridge. 

4452. Excavatinc Macuines, D. Macdonald, Glasgow. 
—18th September, 1883. 6d. 

This relates to an excavating machine carried on a 
movable bogie frame or on a floating platform, and 
consisting of a swivelling framework carrying a chain 
of buckets, or buckets and picks, adapted to cut at 
various angles, and provided with a shoot or shoots 
arranged to swivel and deliver the excavated material 
to either side of the machine. 

4456. Rirtes ror THE Purpose or HoLpinc THE 
SAME AT ANY DesiRED ELEVATION FOR FiRINe, C. 
D. Durnford, Guernsey.—18th September, 1883. 6d. 

This consists in the employment of a spirit or other 
similar level in combination with a graduated plate 
near the breech of the rifle, so as to enable the user to 
readily obtain any desired elevation. 


APPARATUS FOR Markinc Lawn TENNIS 


pening in the upper head of the bellows, The free 
+ aig the horn is suspended in the upper end of this 


4486. Locomotive Enoines, W. R. Lake, London, 
19th September, 1883.—(4 communication from K. 
Weisz, Austria.) 6d. 

The object is to te the power of a locomotive, 
to the l and s with which it has to 
be moved; and it consists in placing the generator 
upon a separate truck to that carrying the engine, so 
that the size of the generator is independent of the 
moter machinery. The weight of the locomotive can 
be varied by means of water ballast, which can be con- 
veyed from the engine truck to the boiler truck, and 
vice versa. 

4488. Rotter Bursp Fournirure, W. M. Simons, 

September, 1883.—{ Not proceeded 


end passes throughaneye e outer en a weig! 
lever, and passes downwards. When the cord is pulled 
downwards, the lever is removed out of contact with 
one of two or more studs projecting and radiating 
from the end of the roller, so that the latter is then 
free to revolve in its bearings. 


4490. Decorative TitEs, S. Van Campden, New York. 
—20th September, 1883. 4d. 

roduced in relief by embossing a sheet 

is then secured toa backing of smooth 


4404. Torprepors, 7. Nordenfelt, Westminster.—20th 
September, 1883. 6d. 


Courts, &c., A. J. Boult, London.—18th September, 
1883.—{A communication from D. D. Williamson, 
New Brunswick, U.S.)—{Not proceeded with.) 2d. 
This relates to means for marking out lawn tennis 
courts, by delivering regulated quantities of dry 
vowder to a belt travelling over a wheel running in 
contact with the ground. 


4462. MetrHop anp Means or Apvertisine, J. Red- 
path, Sheffield.—18th September, 1883.—(Not pro- 
ceeded with.) 2d. 
base of a bottle or vessel rises up inside in the 

form of an inverted cup, within which is placed the 

advertisement, so that seen from the outside when the 
hottle is filled, the same will be greatly magnified. 

4463. Burrons anp Stups ror Cvrrs CoLLaRs, 
&e., H. E. Newton, London.—i8th September, 1883. 
—{A communication from T. W. F. Smitten, 
Brooklyn, U.S.) 6d. 

This relates principally to buttons or studs in which 
the back plate is excentric to the head, to which it is 
connected by a shank, one edge of which is coincident 
with one edge of the back plate, while the other edge 
is coincident with the centre of the k plate. A 
special method of constructing the back plate and 
shank is described. 

4464. or Macurves ror CrusHInc or RE- 
DUCING VEGETABLE AND OTHER SUBSTANCES, &c., 
H. E. Newton, London.—18th September, 1883.—(A 
communication from the International Fibre and 
Juice Extracting Compound, Incorporated, New 
York.) 6d. 

This relates to machines in which the crushing is 
effected by pressure between a rotary cylinder and a 
concave semicircular bed ; and it consists in the com- 
bination with a bed having a roughened surface of a 
cylinder having depressions with intervening portions 
of greater extent and formed with fiuted or roughened 


faces, which are concentric with the face of the bed. 
ie mai may passed through crushing 


Frrrines ror Exectric Licutine, &c., J. H. 

Sheldrake, London.—18th September, 1883. 6d. 

is relates to a contact maker having a quick 
threaded screw of vulcanite carrying on one end a 
metal disc intended to form contact between two 
binding screws carried on a block of insulating mate- 
rial. The upper end of the screw is provided with a 
weighted arm projecting at right angles from it. 
4467. So.utions Usep ry Gatvanic Batteries, W. 

R. Lake, London.—18th September, 1883.—{A com- 

munication from F. H. Peckham, Providence, R.I., 

U.S.A.) 4d. 

It is proposed to add about 25 per cent. of glycerine 
to the solutions used. 

4468. Osrarsivc BENZOL AND OTHER HYDROCARBONS, 
G. G. Davis, Manchester.—18th September, 1883. 6d. 

This relates to the extraction of benzol and other 
volatile hydrocarbons from a mixture of gases, and it 
consists in subjecting the to compression, expan- 
sion, and refrigeration in suitable apparatus. 

4470. Vatve Gear, &c., F. M. Stevens, New York.— 
19th September, 1883. 6d. 

A yoke is mounted to slide, and is connected to the 
valve stem, such yoke being provided with two levers 
capable of oscillating on a vertical axis, and on each 
of which is mounted a cylindrical cam roller, which by 
the oscillation of the lever is enabled to adjust itself to 
the variable oblique faces of the cam. ese rollers 
are mounted to revolve on horizontal axes. The cam 
for reversing engines has a “forward” end and a 
“backward” end; but for engines not designed to 
reverse one end may be omitted. The cam is splined 
on a shaft extending across and at right angles to the 
movement of the valve, and is caused to revolve, the 
cam rotating between the rollers in the yoke, and 
being moved along its shaft to vary the cut-off or 
reverse the engine. Means for converting the recipro- 
cating motion of the crosshead into rotary motion of 
the cam shaft consists in mounting a crank on the cam 
shaft and coupling it by a rod to the upper end of a 
reducing lever fulcrumed on a fixed part, and the 
a which is connected by a rod to the cross- 


4473. Conpuctors, &c., ror TELEPHONIC 
Purposes, A. R. Bennett, Glasgow.—19th September, 
1883.—({Not proceeded with.) 4d. 

The “leading-in” wires have their cores of iron, 
instead of copper. To obviate inducti wo insulat 
— are used, twisted together to form such 
ead. 

4471. Propuctya Desiays Paper, &c., R. Brown, 
R. W. Barnes, and J. Bell, Liverpool.—19th Septem- 
ber, 1883. 4d. 

A sheet of steel has a picture engraved thereon by 
first coating it with sensitive bitumen, which is acted 
mpon by light through a photographic negative, and 


The invention relates to movable submarine tor- 
pedoes which can be controlled from the shore, a 
ship’s boat, or other point. The torpedoes are adapted 
to float at or near the surface of the water, they are 
provided with propelling screws, rudders to direct 
them, and sight or guide rods capable of 9 elevated 


the op e p and course. 
An electric cable is paid out by the torpedo, and 
through it the whole of the operations can be con- 
trolled by controlling the current from a storage 
battery in the torpedo itself. 


4496. Warcues, W. Williams, Bury.—20th September, 
1883. 2d. 


This relates to the construction of a watch timed to 
beat and show distinctly on the dial the eighth, tenth, 
or twelfth parts of a second. 

4497. PerroraTeD SHEETS FOR MECHANICAL Musica. 
Instruments, H. J. Haddan, London.—20th Septem- 
ber, 1883.—(A communication from M. Hock, Ger- 
many.) 4d. 

This consists in forming the perforated sheets of 
spiral form and placing them round a central axis 
connected with the crank by which the instrument is 
operated. One end of the s is fixed to a disc on 
the axle, and provided with a series of pins which 
engage special perforations round the centre of the 
sheet, so as to conduct the latter past the pins of the 
levers connected with the wind chest of the instru- 
ment. 

4498. Liquip anp Gas Pumps, H. J. Haddan, London. 
—20th September, 1883.—(A communication from F. 
D. Maltby and De B. Wilmot, New York.) 8d. 

A basin pump is vided with a fixed channelled 
portion having a chambered projection at one side, 
and inlet and outlet valves, and with a discharge 
spout, and a movable cylinder rocking upon the fixed 
portion, enclosing the projection and provided with a 
radial piston and a valve for controlling the flow of 
water through the spout. Pipes for supplying diffe- 
rent liquids can be placed in communication with the 
pump. 

4499. Cocks on VALVEs, G. Tidema 
September, 1883.—( Not proceeded with.) 

The body of 
a continuous supply when it is necessary to withdraw 
the valve for repairs. 

4502. Macuivery EMPLOYED IN CoMPRESSING AIR OR 
AERIFORM FiuIps, R. P. Bolton and J. W. Hartley, 
Stoke-upon-Trent.—2th September, 1883. 8d. 

This consists, First, in the construction or adapta- 
tion of a circumferential chamber from the body of 
air-compressing cylinders, and which contains cold 
air so as to cool the air under ——— a = 
cylinder; Secondly, the arrangement of appara’ ‘or 
pecs Ptr aeriform fluids, whereby a piston is 
capable of retreating within the edge of an expansible 
chamber for the purpose of opening communication 
between it and the interior of the cylinder at the ex- 
treme end of or commencement of the stroke; 
Thirdly, the combination with the expansible corru- 
gated chamber of a pipe communicating with the 
outer air for the purpose of supplying the corrugated 
chamber with oil, water, or air; and, Fourthly, the 
adaptation of metallic annular packings to the pistons 
of air compressors split in one or more places around 
the periphery thereof to admit of expansion under 
internal pressure. 

4503. Apparatus For EXTINGUISHING Fires IN 


Rooms, &c., W. P. Thompson, Liverpool.— 
September, 1883._(A communication from T. Andre, 
Paris.)—{Not proceeded with.) 2d. 


This relates to a system of pipes distributed over 
buildings and provided with suitable means for regu- 
lating the supply of water thereto and causing it to 
issue from perforations in such pipes, so as to extin- 
guish fires. 

4504. Removinc Dirt, &c., FROM TRAMWAY OR OTHER 
Rats, G. A. Newton, Liverpool.—20th September, 


1883. 6d. 
Consists of a plough-nosed scra| ade work 
it, but ca; pressed 

pressure of that 


a spring or weig! of 

foe and upward inst the 

spring or weight so as to sufficiently te surmount 

an immovable obstacle, and yet immediately on sur- 

mounting that object have one of its plough noses 
again in position. 

4508. Treatinc Hives, LeatHer, AND TEXTILE Fa- 
BRICS WITH Liquips, G. W. von Nawrocki, Berlin.— 
September, 1883.—(A communication from R. 
Spitta, sen., Brandenburg.) 6d. 

Relates to the method of causing a circulation of 
liquids in closed tanks, pits, or vessels, for the purpose 
of preventing the formation of sediments, and for 
bringing them in uniform contact with the hides or 
other materials contained in the tank, pit, or vessel. 


4509. Srop Vatves, J. Tate, Bradford.—2lst Septem- 
ber, 1 6d. 


Relates tothe combination of a stop valve with a 
pressure cylinder fitted with a piston, the spindle of 
which acts direct upon the valve cover, when the 
ag ay is released from the underside of the piston 

y a tap actuated by an electro-magnet or cord. 

4512. ArpLiances FoR WoRKING TRAMCARS PROPELL’ 
BY Ropes, C. Hinksman, London,—2lst September, 


and twisting knife, and means whereby the standard 
is rigidly locked to the base of the frame, substantially 
as set forth. (2) The combination of a base A, ha; 

fixed upright standards Al, and a recess with trans. 
verse rods a?, a fulcrumed lever B B!, an adjustable 
standard D, having a fixed and twisted cutting knife 
e, and a bottom hook d, and heel, whereby the 
standard D may be rigidly locked to the base at vary. 
ing dist from the jaw, substantially as set forth, 


1883. 10d. 

The object is to provide improved means of lifting, 
gripping, and rel the rope; of readily raising 
and removing the gripping portion of the apparatus 
from the slotted tube, when y, and toimy 

the form of the tube so that the rope or cable is suit- 
ably guided to the pulleys upon which it runs. 
4518. Susrenpers ror Harts, &c., J. Porter, Coalville. 

—2lst September, 1883. 6d. 

Relates to the construction 
pending hats under seats. 
4519. Cicar Currers Automatic LIGHTING 

Device, Brydges, Berlin.—2ist September, 1883. 
—(A communication from W. Fischbach, Berlin.)— 
(Complete.) 

Re to means for 
the lighting device, and 
cutter. 


of a framework for sus- 


ting the gas supply to 
combination with "the 


28. Wueets or Raitway Stock, J. 
Holden, Swindon.—22nd September, 1883. 2d. 
Consists in the insertion of any suitable non-con- 
ducting, non-inflammable ma between the tire 
and the wood. 


4529. Hanp Toots ror Currina Paper, &c., J. Jack- 
son, jun., London.—22nd tember, 1883. 6d. 
Relates to the arrangement of circular roller cutters. 


4530. Macuinery ror DELIVERING PRINTED AND 
Fotpep SHEETS OF PaPreR FROM Rotary WEB 
Printinc Macuryes, A. Wilson, Liverpool.— 
22nd September, 1883.—{ Not proceeded with.) 2d. 

Relates to means for delivering the sheets evenly 
one on another in piles, and for removing the piles 
when formed. 


4531. Construction or ELecrric ACCUMULATORS 
Seconpary Barrerres 4. C. Henderson, 
London.—22nd September, 1883.—{Acommunication 
Jrom G. Philippart, Paris.) 6d. 

The electrodes are formed of conical vessels of lead, 
deep and open, fitted one within the other. The 
vessels are provided both internally and externally 
with grooves or projections intended to keep the 
active matter on the sloping support. The grooves 
may be vertically, helically, or otherwise arranged. 
45383. Locks, B. Wesselmann, Hamburg.—22nd Sep- 

tember, 1883. 6d. 

Consists, First, in the use of only one spring for 
arresting all bolts of the lock, and simultaneously for 
moving the spring bolt; Secondly, to keep the latch 
immovable when the door is locked by throwing. 
4536. Frixinc or Securine Raitway Ralts, J. Steen, 

Wolverhampton, and B. P. Walker, Birmingham.— 
22nd September, 1883. 6d. 

Consists partly in inserting a spring key, preferably 
of tempered steel, between the web of the rail and 
one of the horns of the chair. 

. Hot-water Borers, J. Keith, Edinburgh.— 
22nd September, 1883. 6d. 

This consists of a water casing of annular form cast 
in a single piece, and having an inlet opening formed 
near the bottom and an outlet near the top. The 
casing contains the fire in a ‘“‘dumping” grate, to 
which the fuel is fed in at top through a tapering 
hopper, and an opening is also provided at top = the 
escape of the products of combustion, a water tube 
passing over the top between the hopper and opéning 
described, so as to connect the sides and top of the 
annular water space. 


4544. Permanent Way ror Raitways, S. W. Smith, 
near Coventry.—22nd September, 1883. 4d. 

At the joints of the rails double chairs are employed, 
each chair resting on a separate sleeper, but the two 
connected by a bridge plate, which serves as the fish- 
plate, to which the ends of the rails are bolted. The 
centre of the plate may be provided with a jaw 
en g the rail, and provided with a wooden key. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


295,293, Steam Jer Esecror, Louis Schutte, Phila- 
delphia, Pa.—Filed February 21st, 1883, 

Claim.—In a jet ejector, the body I, having the 

passage G and nozzle A » combined with the 


295,912. Hasp Lock, Theron S. EB. Dizon, Chicago, 
Jll.—Filed November 26th, 1883. 
Claim,—{1) As an aeons article of manufacture, 
a lock, the shackle or link of which is provided with 
a projecting arm for the purpose of a hasp, substan. 
tially as described, (2) As an improved article of 


manufacture, a lock, the shackle or link of which is 
provided with an arm for the of a hasp, and 
rojection or offset upon its rear side, sub. 
stantially as described. 


296,047. John S. Park, Rock ort, Ind.—Filed 
February 6th, 

Claim.—{1) An oiler for the guides of engine cross. 
heads and other reciprocating parts of machinery, 
constructed with a pair of opposite pivotted oiling 

eads carrying or connected with an oil cup or cups, 
and having a weighted stem adapted to be thrown to 
either side of a vertical line for bringing the oiling 
heads in contact with a guide bar or bars by the 
inertia and momentum of fhe parts on reversal of the 
motion at the limits of the stroke of the crosshead in 
either direction, substantially as shown and described. 
(2) In an oiler, the combination, with a weighted stem 
—— to the reciprocating crosshead, of an oiling 

ead actuated by the ~~ of the stem to either side, 
so as to bear the oiling head on the crosshead guide in 


| 


advance of the moving crosshead, substantially as 
shown and described. (8) The combination, in an 
oiler, and with the reciprocating crosshead A and 
guide B, of the pivotted head H, carrying a weighted 
stem H!, and pivotted arms I, swung by the stem and 
provided with oil cups or reservoirs and absorbent 
wipers J j, receiving the oil and distributing it on the 
guide, substantially as shown and described, (4) The 
combination, with the crosshead A?, and its side 
guides a! al, of the pivotted heads G2, carryin: oil 
cups or reservoirs, and weighted stem H3, the hollow 
arms I2, and the oil heads J? 7, working between the 
guides a a}, substantially as shown and described. 


suction F, applied centrally to the lower side, the 

steam = ddeeny ipes applied to the top near 

opposite sides thereof, and the pipe H, surrounding 

the steam pipe and closed at the lower end, as de- 

scribed. 

295,576. Cuemicat Car WARMER, Clifford Mitchel, 

Chicago, Ill.—Filed February 16th, 1883. 

Claim.—The combination of a case, warmth-emit- 


ting chemicals therein, openings for providing a 


fas 


direct circulation of air through the case in direct con- 

tact with the chemicals, and means for fusing the 

chemicals, substantially as described. 

205,611. For Openinc Oysters, Lovis 
A. Amouroux, New York, N.J.—Filed August 31st, 


1883. 
Claim.—(1) An oyster opener consisting of a 


supporting frame, a fulcrumed lever having a 
serrated jaw, an adjustable standard having a fixed 
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THE HEALTH EXHIBITION.—COMPOUND ENGINE. 


MESSRS, GALLOWAY AND SONS, MANCHESTER, ENGINEERS. 


MACHINERY AND MECHANICAL APPLIANCES 
AT THE INTERNATIONAL HEALTH EXHI- 
BITION. 


Tuouen at first it may appear that in an Exhibition 
devoted entirely to the subject of health there would be 
found little of any great interest to the engineer, we ven- 
ture to think that in no previous Exhibition held in this 
country—or, for the matter of that, in any other country 
—has there been brought together so large and interesting 
a collection of machinery and mechanical appliances, which, 
if somewhat special in their application, yet embrace so 
varied a field, and are so intimately connected with the 
wants of the whole nation, as to render this portion of the 
Exhibition of great importance to those whose function it 
is to provide the means of producing the multifarious 
articles oe in every-day life. A moment’s considera- 
tion will show that under the single head of production of 
foods is comprised a sufficiency of machinery and appli- 
ances to interest the most varied tastes; and the same may 
be said in relation to other domestic matters, such as 
ventilation, water pupply, coal combustion, furniture, 
and dress, all of which are, of course, most intimately 
connected with health. In some respects, also, it would 
appear that it has been attempted to make many of the 
exhibits a types of their class, and we 


therefore find that considerable ns have been 
taken to show the manufacture various articles 
of food, as well as several other in as com- 


plete and comprehensive a manner as possible. We 
en to describe each of these in its turn, but may 
perhaps just mention here that the process of making 
aérated drinks, of re gH mustard, soap, chocolate, 
washing an Br 


Gal is — in the buildings known as the Western 
an 
from the grounds or from the west end of the large Central 


central position in the Western Gallery. This engine we | 


illustrate above. It is self-contained on a single bed- 
plate, and has a 14in. high-pressure and 24in. low-pressure 
cylinder, each with 30in. stroke. These cylinders are 
placed side by side, and the cranks being at an angle of 
about 180 deg., no intermediate receiver is required, but 
the steam passes direct from the high to the low-pressure 
cylinder through short ports formed between them, the 
admission being controlled by a couple of fiat slide plates. 
It is claimed that with this arrangement an equal balance 
of the working parts is obtained without the addition of 
counter-weights, while the valve gear is simplified and the 


Fig. 


PERCHERON 


length of the steam ports reduced. The admission of 
steam to the high-pressure cylinder is directly controlled 
by the governor which acts upon the slides through the 
medium of a link centred at one end. The governor is an 
almost isochronous one of novel design, and is shown 
in the engraving. The spindle, which runs in a — 
and bush in the usual manner, carries at the top a crossh 

from which the weights are suspended by links. The 
weights are cylindrical rollers which roll in curved slots 
formed in the counterbalance, the outer face of the surface 


being a curve equidistant from a parabola by half the dia- 
meter of the weights, so that the curve described by the 
centre of the weights in rolling on their guiding surface is 
a parabola. The shape of the inner surface is immaterial, 
as the weights do not touch them. The counterweight 
consists of a rectangular block of iron turned on the ends, 
the bush being attached to it by screws, and it is driven 
by a feather on the spindle, in order that the joints of the 
links may be salldved: of all twisting and binding action 
which would occur at a change of speed if the weight was 
merely revolved by the links. The friction caused by the 
feather is said to be less than that resulting from the twist 
in the joints, though both disappear when the spindle and 
rotating weights have assumed the same speed. The 
object of the arrangement has been to obtain a powerful 
oo of nearly isochronous action in a small space. 
e say nearly isochronous, for though perfection in this 
respect could be obtained by doing away with the links and 
rmitting the weights to roll out on a horizontal cross- 
r, this isnot considered desirable, but it is preferred to 
arrange the governor so that the speed slightly increases 
for its higher positions so as to ensure the rising of the 
counterbalance. Messrs. Galloway claim that the available 
power of this governor is about four times as great as that 
of a Porter governor with equal counterbalance, and that 
it is therefore specially adapted for comparatively heavy 
work, such as mortag the expansion slides of large 
engines. All the details of the engine have been 
worked out in Messrs. Galloway’s well-known style, and 
are extremely creditable to the drawing-office as well as 
to the workshop. The speed of the crank shaft is sixty 
revolutions per minute, and the power is given off direct 
from the fly-wheel, which is 15ft. diameter, an 18in. leather 
belt driving a countershaft placed below the ground, from 
each aid which the power is again transmitted by belt- 
ing to lines of overhead shafting which extend to each 
end of the building, and revolve at a speed of 120 revolu- 
tions per minute. This shafting is 34in. diameter, and is car- 
of the gallery, the different le 3 being join y m 
couplings with internal cones. From this overhead 
shafting each exhibitor takes his power as is most 
convenient. In addition to supplying the engine and 
shafting, Messrs. Galloway have in the annexe 
a couple of their cone tube boilers, made according to 
their 1875 patent, which supply steam at 70 Ib. for the 
main engines, as well as for supplemen ines end 
other purposes. These boilers are made entirely of steel, 
and are each 26ft. long and 6ft. 6in. diameter. They 
are constructed on the most modern and improved 
system, the rivet holes being drilled after the plates are 
in their respective positions, and the edges are planed 
throughout, and fullered instead of caulked. The whole 
of the cone tubes are manufactured by machinery, as it is 
found that in this way the flanges cam be got much 
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while considerable —_ has been devoted to machinery | ; i 
and en for the preservation of perishable foods. j 
In another part of the grounds are erected spacious build- 
ings in which the principal dairy ——— will show | Wi, ees 
their machinery in full work, and a large octagon is i I i 
Specially devoted to the eight water companies, who [ee 2. | 
exhibit models of their engines and stations, full | 
size sections of filter beds, and a number of specimens, 
maps, diagrams, and drawings relating to their various 
tree Considerable space has also been allotted for 
the exhibition of bread-making appliances, and several 
mechanical bakeries will show how bread may be produced 
with the minimum employment of manual labour. 
The bulk _of what machi- 
ery. e machinery in motion is riven by one 
of Messrs. W. and J. Galloway and Sons’ well-known > 
horizontal twin compound engines, which occupies a { 
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stronger than when —_ are produced by hand. It is, 
haps, worthy of remark that the first boiler constructed 
y Messrs. Galloway and Sons on their improved system 
was exhibited at the International Exhibition in 1851, 
since which time they have turned out nearly 5000 
boilers of one kind or another, the design being improved 
from time to time, till it has developed into od pa 
well-known type, with the back fiue formed to a radius on 
the underside, so as to give greater strength and permit of 
more room for cleaning out. The boilers are supplied 
with Cowburn’s dead-weight safety valves, Hopkinson’s 
compound valves, and other fittings of the most improved 
, and are in every way first-rate examples of 

what high-class Lancashire boilers should be. 

A large and interesting exhibit is that of Messrs. F. 
Allen and Sons, Mile End, who show twenty-one distinct 
machines, besides a number of various utensils for the 
preparation of cocoa, chocolates, and confectionery. Seven 
of these machines are used in the manufacture of choco- 
‘late ; five in the preparation of cocoas ; four in the manu- 
facture of lozenges ; three for pan goods or comfits, such 
as sugar-coated almonds, carraway seeds, &c.; and five for 
the manufacture of boiled goods, such as drops of various 
flavours and forms, and the preparation of sugar for the 
making of cream goods. Chocolate is manufactured by 
placing cocoa nibs, previously roasted and deprived of 
their husks, into a mixer, shown in Fig. 1, 337, this 
being merely a revolving pan with ite bottom and 
rollers of the same material, heated by steam, which 
reduces the cocoa in a few minutes into an oily paste. Sugar 
is then put in to sweeten and absorb the fluid oil, and 


vanilla or other spices added as flavouring. The mixing | $°™ 


operation takes about an hour, the chocolate paste being 

en transferred to the refiner, Fig. 2,a machine having 
three horizontal granite rollers running at different 
speeds, the object being to cause a grinding action, 
in order to thoroughly crush any particles of cocoa 
or sugar that may have escaped being ground up in 
the mixer. After the whole mass is converted into 
a smooth paste, it is passed on to the air exhauster, 


Fig. 3 


through a steel mill into a fine powder, and afterwards 
dressed in a silk bolting machine, the result being a pure 
cocoa, soluble in boiling water, and free from all fatt 
matter. To produce lozenges, powdered loaf sugar, wit 
flavouring are put into a brass mixing machine, and 


worked into a stiff paste by the addition of a mucilage of 
arabic. The paste is then transferred to a knead- 
ing machine, consisting of a large pair of oe 
rollers of brass, which thoroughly knead the paste an 


Fig. 3, in which a horizontal worm working in a hopper 
squeezes the chocolate up into a firm mass ready to be put 
in the moulds, which are generally made of tin, and are of 
an almost endless variety of forms. As chocolate con- 
cretes in a temperature below 80deg. Fah. it is neces- 
sary to keep all the machinery and appliances used 
in its manufacture at that temperature or a little 
higher. In summer, when the outside air 
is above 80 deg., it is often very difficult 
to get the chocolate to harden before the fat 
separates from the solids, and frequently the 
manufacture has to be entirely discontinued in 
the hottest season of the year. To obviate 
this inconvenience, Messrs. Allen are erect- 
ing at their works one of Lightfoot’s dry-air 
refrigerators, and by its means they will be 
enabled to maintain the temperature in an in- 
sulated chamber sufficiently low to cool with- 
out difficulty, no matter what the external 
heat may be. To carry on this part of the 
aa at the Exhibition the Bell-Coleman 
echanical Refrigeration Company have 
erected at Messrs. Allen’s stand one of their 
tent cold-air machines, which will be driven 
y a belt from the shafting. This machine has 
not been specially made for the Exhibition, 
but is one of the smallest sized gas-driven re- 
frigerators made by the Bell-Coleman Com- 
pany, which has been pressed into its pre- 
sent service at the last moment, the gas 
cylinder and large fly-wheel being removed 
in order to admit of its being driven by a 
belt. The machine is also larger than neces- 
sary for the purpose, being capable of deliver- 
ing 3000 cubic feet of cold air per hour. 
Cocoa may be divided into three chasses: 
(1) flake cocoa, which consists of the nibs 
roasted and rs yea of the husks, and then 
jally ground or granulated ; (2) ordinary 
ao in which the ie after being ground 
to a fine powder in an ordinary mill with burr 
stones, Fig. 4,is mixed with arrowroot and pow- 
dered loaf sugar, in order to absorb the cocoa- 
butter ; and (3) the essential extract of cocoa, 
a comparatively new form, which is produced by grinding 
the nibs into an extremely fine powder, placing this 
wder in strong linen bags, and subjecting it to hydrau- 
ic pressure till the larger portion of the cocoa-butter, 
which amounts to as much as 30 to 40 per cent. in good 
cocoas, is expressed. The pressed cocoa is then ground 


make it ready for finishing. This last operation, or rather 
series of operations, is performed in a very ingenious 
machine, invented by Mr. Crosby, Fig. 5, which rolls the 
paste to the required thickness, stamps it in carmine, pink, 
or indented letters, and cuts it into the required shape. 


The lozenges are then spread out on trays and transferred 
toa drying room until they are sufficiently hard to pack. 

The process of making comfits consists in placing the 
objects that require coating, such, for instance, as Jordan 
or Valencia almonds, carraway seeds, or cinnamon, together 
with liquid sugar, into a copper pan, which is either rotated 


at an ~~ of 45 deg. or rocked backwards and forwards, 
Fig. 6. The motion of the pan works the sugar evenly over 
the goods to be coated, and the friction and heat dries it, 
This process requires to be repeated time after time, till the 
necessary thickness is built up, and in the case of the 
sweetmeat called rifleman’s bullets, which weigh one ounce 
each, the building up takes no less than three weeks’ work 
of ten hours per day. 

Another class of sweetmeat with which everyone is 
familiar is the acidulated drop, flavoured with pear, pine- 
apple, or some other fruit. These are made of sugar dis- 
solved in water, and heated to a temperature of 350 deg. 
Fah. It is then poured on toa polished steel slab, and 
becomes plastic, and after the citric acid and flavouring are 
worked in by the machine shown in Fig. 7, is passed through 
brass rollers having indentations of the form which it is 
desired to give to the drop. A great variety of these rollers 
are shown in operation, and visitors, in addition to having an 
opportunity of inspecting the mode of manufacture, will also 
be permitted to purchase samples of any or all of Messrs, 
Allen’s productions. 

Another complete process is that of making airated 
drinks, which is shown by Messrs. Barnett and Foster, 
Beginning with bottle washing, syrup making, and gas 
generating, the whole manufacture is gone through, and 
the looker on, wearied, perhaps, with hours of wandering 
through other parts of the Exhibition, may here refresh 
himself with various mixtures of water, carbonic acid 
and syrups, or may re-invigorate his frame with draughts 
of atirated t beer, bottled on a new system recently patented 
by Mr. Foster. 

The process of making unsweetened aérated waters con- 
sists of three distinct operations—the generating and 
washing the carbonic acid, the saturation of the water 
with the gas, and the bottling; while with sweetened 
waters the syrups or other por ge ny added by a 
separate operation combined with the bottling. The car- 
bonic acid is generated by mixing whiting, or some other 
form of calcic carbonate, with sulphuric acid, the gas as it 
passes off being conveyed to a purifier for the purpose of 
removing any free acid that may be carried over, as well 
as any impurities that may have been given off from the 
sulphuric acid; and from thence into a holder, which is 
usually a bell made of copper, lined with tin, working up 

Fig. 2 


and down in an oak tub or cistern. The combination of 
the gas with the water is effected by pumping into a strong 
copper vessel, called the condenser, under a high pres- 
sure, the pump and condenser being combined together 
on one frame and bed-plate for compactness, The 
pump is an inverted plunger pump with valves at 
the top, gas being drawn in at one side and water 
at the other. he condensers hitherto made have 
generally consisted of a tin or silver-lined copper vessel 
within which is an agitator actuated by gear- 
ing from the outside, the spindle passing 
through a stuffing box in the usual manner, 
and samples of these are shown at the 
Exhibition. More recently, however, Messrs. 
Barnett and Foster have introduced what they 
term the “Niagara” condenser, illustrated in 
Fig. 8, in which mechanical agitation has 
been entirely dispensed with. e action of 
the apparatus is as follows :—Gas and water 
are pumped together into the annular com- 
partment E, formed between the inner and 
outer casing, the liquid —— rising and 
absorbing some of the gas whic up 
water thus charged with gas reaches 
the suulgeted plain D, placed at the top of 
the interior casing, it falls to the bottom of 
the vessel in the form of spray or rain, and in 
its descent becomes charged with a. still 
further quantity of the compressed gas. It 
then accumulates in the lower part of the 
condenser in a state ready for conveying 
by pipes to the various bottling machines, 
a water gauge exhibiting the quantity of 
aérated water in store. The possibility 
of collapsing the gasholder bell by with- 
drawing all the gas by the pumps through 
inattention on the part of the attendant is 
provided against by fixing in one of the 
connections a diaph , 80 arranged as to 
break at a pressure below that at which the 
holder will collapse. In addition an electric 
bell is brought into action as soon as the 
supply of is deficient, and it can only 
be through the greatest carelessness that 
an accident of this kind can happen. 
Another improvement which makes the production 
of gas entirely automatic is to connect the holder 
itself by a cord or rods to the cock regulating the cupply 
of acid to the generator. In this way the rise and fall of 
the bell decreases or increases the generation of gas, One 
of the latest forms of bottling machines, known as the 
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“ Excelsior,” is shown in 
with Codd’s patent bottles. 
tion by the 


os 9, as arran 
e bottle being 


first acting on the syrup pump by 
means of a cam, which causes the 
— charge to be forced into the 

ttle, and then on the valve con- 
trolling the admission of aérated 
water from the condenser, so that in 
one complete turn the bottle is syruped 
and filled. The syruping arrangement 
consists of a pump with blown glass 
barrel, and plunger packed with an 
ordinary leather, the quantity of 
syrup ejected at each stroke being 
me by a thumb screw, which can 
be altered without removing the 
bottle. For putting up aérated water 
in bottles with ordinary corks a some- 
what similar apparatus is used, the 
ay 4 pump coming into operation 
at the moment when the cork is 
being driven into the conical opening 
made to receive it while the bottle is 
being filled. In this way a bottler is 
enabled to syrup and bottle aérated 
water as fast as he can bottle plain 
aérated water. 


Messrs. Barnett and Foster also show 
in operation their patent beer aérating 
and bottling machinery for filling 
Foster’s patent “Intermittent” screw 
stoppered bottles. The aérating ma- 
chine is illustrated in Fig. 10, and 
consists of a couple of cylindrical 
copper vessels, into which the beer is 
filled. The air is then exhausted by a 
small vacuum pump and carbonic 
acid introduced until the pressure 
rises to 20lb. per square inch. Each 
cylinder is capable of holding a barrel 
of beer, and the pair are worked 
alternately, one preparing while 
bottling is being ian on from the 
other. The bottling machines shown 
in Fig. 11, are exceedingly ingenious, 
special ments having had to be 
made to suit the necks of the screw 
stop bottles. On account of 
the diameter of the stopper being 
greater than that of the bottle neck, 
the ordinary plan of pressing the neck 
up inst an india-rubber pad could 
not applied, because the stopper 
would be too large to pass through 
this pad. The machine shown in the 
illustration, which may be either single 
or double, was therefore devised, and 
its action is as follows :—The stopper 
is placed in a spring gripping holder 
inside the cup and drawn up out 
of the way * means of the small winch handle 
at the top. The bottle is then inserted, the neck 


Fig. 9 


passing within an india-rubber band, which is capable 
of being pressed out from behind by water, pumped 


for use 
ed in posi-| is fixed by a single movement of a handle. The 
t die shown at the top of the engraving, | band thus closes and makes a tight joint, and on opening 
is revolved round a hollow horizontal axis, this motion | suitable cocks the beer flows steadily into the bottle by 


into the aiinular recess in which the rubber 


gravitation in such a way as to avoid frothing. A few 
turns of the winch handle previously referred to screws 
the stopper firmly into its place, after which the rubber 
ring is released and the operation is complete. The 
bottling of aérated beer is a process of comparatively 
recent date, and at the present time some four or five 
factories have been fitted up with the requisite machinery. 
It is claimed that by exhausting the air and supplying its 
Fig. 8 


place with carbonic acid gas, fermentation is thoroughly 
arrested and the beer rendered bright ahd sharp. Messrs. 
Barnett and Foster also exhibit a system of dispensing 
English beers in the manner adopted for Lager beer, but 
substituting carbonic acid for compressed air. This 
plan is said to be very suitable for private houses, where 
the daily draught is comparatively small, as the beer will 
keep sound and fresh for a much longer period than when 
air is allowed to enter from the outside. In the above 
sketch we do not profess to have given a description of all 
the machinery and appliances shown by Messrs. Barnett 


band 


and Foster, and the visitor will find much to interest him 
in the supplemental en, such as labelling and bottle 
washing machines, which our space will not permit us to notice, 
Messrs, Hayward and Co,, Whitecross-street, E.C., 
though not occupying so much s 

as some of their competitors, show 
machinery of great interest and novelty, 
Their stand is devoted entirely to appa- 
ratus for producing and_ bottling 
aérated waters of various kinds ; the 
machinery exhibited bein chiefly 
adapted for dealing with bottles having 
ordinary corks as stoppers in place of 
the patent appliances used by Messrs, 
Barnett and Foster. Several plants of 
machinery are shown, but as the pro- 
cess is almost identical in all up to a 
certain point, it will suffice to describe 
one in detail, and for this purpose we 
select the largest machine, which is one 
of the best specimens of its class we 
ever remember to have seen. The sys- 
tem adopted is similar to what we have 
already described, and which, we 
believe, was originally invented b 
Hamilton and improved by Bram 

at the early part of the present cen- 
— It consists in pumping carbonic 
acid gas and water at considerable 
‘pressure into condenser, from 
whence the aérated water is drawn off 
to be bottled when required. The ma- 
chine we pu describing is shown 
in Fig. 12. It has two pumps, each 
with a solid plunger 3in. diameter 
working eoonils through cup leathers, 
the valve boxes being at the top, and 
the gas and water are admitted by 
the regulating cocks by which the 
requisite proportions of each are 
adjusted. From the pumps the gas 
and water to the condenser, a 
massive cylinder of gun-metal thickly 
coated with pure tin, holding 28 
gallons and surmounted by a gun- 
metal gas vessel with escape valve, 
The system adopted for  securin 

perfect combination of the gas “a 
water is a recent invention of the 
firm, dispensing with the revolving 
agitator, which often gave trouble 
through abrasion of the spindles. The 
inside of the condenser is provided with 
a helical tube, perforated with very 
small holes, through which the mixed 
gas and water are forced, keeping the 
contents in a state of complete agita- 
tion. It is found that by this means 
a thorough incorporation is effected, 
and any free atmospheric air finds its 
way to the vessel at top, from 
whence it can be discharged by 
the valve. The pumps are driven by a wrought 
iron double crank shaft placed just below the con- 
denser, and all the working parts are extremely well 


designed and fitted. In emall machines a single 
pump only is used, and in some cases it is convenient to 
place the pump separate from the condenser, The 


aérated water passes by pipes from the condenser to the 
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various bottling machines suited for filling “syphons,” 
pottles with patent internal 1 poe bottles with Barrett’s 
screw stoppers, &c. &c., each of which is interesting ; but 
space will only admit of our minutely describing Macdonall’s 
steam bottling machine, of which Messrs. Hayward Tyler 
are the sole makers, and which we illustrate in 
Fig. 13. In this apparatus all the different processes 
of injecting the various charges of syrup for lemonade, 
inger ale, &c., the filling with aérated water, expelling 
the atmospheric air, corking the bottle, and delivering it 
to the wirer, are performed automatically, and with great 
precision, regularity, and speed. The machine consists of 
an outer casing and an inner revolving shaft provided with 
cams, Which actuate the different working . The 
empty bottle is placed by the attendant on the block in 
front, and the cork is placed in the tube above. The 
pottle rest is then raised by the lower cam, so as to press 
the neck into a suitable water-tight collar, and the upper 
cam forces down the cork into the top of the tube, far 


enough to close the opening at this end. At this moment 
the syrup is injected by the pump at the side, the quantity 
being exactly regulated by the length of stroke permitted 
to the pump. e aérated water from the condenser then 
enters by the action of a third cam opening a valve, and 
the atmospheric air is ejected by a separate cam and valve, 
each motion being capable of adjustmeut to meet the size 
of bottle and pressure in the cylinder. The upper cam 
then forces the cork into. the bottle neck, the bottle rest de- 
scends, and an arm worked by a lower cam pushes the bottle 
away down a shoot to the wirer, the attendant then 
introducing another bottle, and the process re-commenc- 
ing. The machine exhibited is one of the smallest size, 
and, attended only by a lad or girl, is capable of turning 
out fifty to sixty dozen bottles an hour. In the larger 
machines the process is almost identical, but the outer 
cylinder revolves round a central fixed cam shaft, the 
cylinder having three or six bottle rests, so that a number 
of bottles are being filled at one time. By these machines 
150 dozen bottles can be filled in an hour with a single 
attendant. In the next process—that of wiring—a great 
novelty is exhibited, namely, Howard’s patent wirin 
machine, Fig. 14. Hithertothe placing of the wiresonaéra 
water bottles has always been the work of very skilled 
hands, the difficulty of making a machine to twist the 
wire into the proper shape, and secure it to the bottle, 
having been insuperable. The difficulty, however, has at 
last been overcome by the device of using four parallel 
wires, two of which pass over the top of the cork, and one 
along each‘side of the bottle neck, the four wires passing 
through a revolving die, which also carries the cutters 
which sever them at each operation in the middle of the 
twisted part, leaving a loop at the end of the twist for 
convenience in undoing by hand. The operation is as 
follows :—The wires, the ends of which have been left 
twisted, are“drawn forward by a nipper moving in a 
spindle, the bottle being raised by the treadle, which pushes 
upthetwo wires, and causes them to passover the work. The 
hand is then shifted to the crank handle at the side, and a 
Single revolution of this handle communicated by multi- 
lying wheels to the revolving die, twists the wires on the 
rther side, drawing them tight over the neck and cork, 
and severs the twist as y mentioned. The treadle 
ing released, the bottle descends, and an automatic catch 
delivers it down a shoot. The whole process is thus per- 
formed by two operations of the right hand, the left hand 
being free for putting in the bottles. Mr. Howard’s 
tent also covers the carrying out of all these operations 
Y mechanical means, analogous to those of the Macdonnell 


bottler, so that the attendant has nothing to do but to place 
the bottles in the rest. Both these important inventions 
were specially mentioned in the award of the gold medal 
granted to Hayward Tyler and Co. for this class of machi- 
nery at the recent Calcutta Exhibition. The workmanship 
of all machines shown by this firm is of the highest class, 
the smaller sizes being specially well finished. 


ELECTRIC LIGHTING AT THE HEALTH 
EXHIBITION. 
No. I. 

WE are glad to say that the authorities of the Exhibi- 
tion are not going to commit the mistake of last year, of 
neglecting the arrangements for lighting the buildi 
until the season has greatly run by. e electric light is 
to bear almost the entire burden of the illumination, and 
takes it up at the commencement. The advantage of 


this to all concerned is very manifest. In the first place, 


Fig. 12 


noted. More especially should this opportunity not 
be lost of acquiring some useful and trustworthy statistics 
on the lives of lamps. If we take the duration of the 
Exhibition at 150 days, and give the burning time at four 
hours in the twenty-four, we have only 600 hours in which 
to test the lamps. Now this is a figure which, compared 
with the claims of the makers of lamps, is a very low one. 
It is, however, long enough to furnish—among the large 
number of lamps to be employed—a fair idea of the pro- 
portion of really poor lamps issued, and of the compara- 
tive merits of different varieties of lamp. These matters are 
no doubt known to the makers, but cannot be said to be 
firmly established as items of knowledge fer even scientific 
men, who may not have had the opportunity of exactly 
anereine large installation during a considerable time. 

In dealing with this subject we have first to consider 
the means by which power is provided. The electric light 
shed has been corey e , and a great deal 
more power has been provided. e publish with this im- 


the promoters of the Exhibition will be able to keep the 
place open in the evening, and will we trust find considerable 
profit in doing so. It will be within the memories of our 
readers that the Fisheries were for many weeks only to be 
seen by daytime, on account of the lighting department 
being behindhand. 

The popularity of the Fisheries Exhibition was certainly 
not less by night than by day, and if we may judge of the 


Fig. 14 


case of the present Exhibition by the former one in this 
matter, the public will certainly be satisfied at this funda- 
mental difference between the two. But from the point 
of view of our readers, there is very much to be said as to 
the advantage of an extended trial of what are in many 
cases os extensive installations. We trust that 
statistics of failure and success in lighting up punctu- 
ally and efficiently will be kept by impart rsons, 


ial 
and that variations in electrical pressure will be duly 


pression a supplement, which illustrates the engines and 
contains a ground plan of the shed. Two bridges have 
been thrown over the main lay shaft, so that access may be 
freely obtained to every part of the shed by the public 
without danger. 

It will be seen from our supplement that there are in 
all six steam engines for the electric light, numbered 
respectively from one to six. No.1 is a double engine ; 
that is to say, there are two cylinders working on te one 
crank shaft. The cylinders are 19}in. diameter. Two 
fly-wheels, weighing collectively 84 tons, and 12ft. in dia- 
meter, are iocntel close together on the shaft. They 
will each take a 15in. belt. The engine is speeded at 

No. 2 is a very similar coupled engine, the princi 
difference being that the cylinders are 18}in. dhamoter, 
and that there is only one fly-wheel 12ft. in diameter, and 
weighing 5} tons. This will take a 24in. strap. These 
two engines drive a lay shaft extending about four-fifths of 
the length of the building, and carried in high pedestal 
hearings supplied by Mr. Mumford, of Colchester. This 
lyy shaft is provided with pulleys to drive various dynamos. 

At the west end of the shed is No. 3, a compound 
engine with cylinders 15in. by 22in. diameter. This engine 
stands, as will be seen from the plan, at right angles to 
Nos. 1 and 2. It will make 104 revolutions per minute. 

lt, driving a erranti dynamo. 
also carries a large pulley, the belt from which gives 
motion to a short length of countershaft, the pulley of 
which drives a large Brush dynamo with a Siemens exciter. 

No. 4 is a compound semi-fixed engine—probably the 
largest ever made of the type—having cylinders 7. and 
3a diameter. It stands parallel with and not far from 

3. 

Engine No. 5 isa semi-portable, with two 10}in. cylinders, 
and runs at 140 revolutions. 

No. 6 is a semi-fixed 25-horse engine, with two 12in. 
cylinders, and runs at 140 revolutions. The engines are 
fitted with Schonheyder’s excellent sight-feed impermeators, 
which have already been illustrated in our pages. 

The work to be done by these engines has hardly yet been 
settled by the electricians, but it can hardly be less than 
1300-horse power; and we fear that, great as this is, it is 
not enough, the extent of space to be lighted being 
enormous. According to present arrangements, the main lay 
shaft driven by engines Nos. 1, 2, and 6, will repels power 
to the installations of Messrs. Siemens, Pilsen-Joel, — i 
stone-Vincent, Edison, and Hochhausen. No. 3 will, as 
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we have already stated, drive a Ferranti and a Brush 
machine. Engine No. 4 drives a short length of lay shaft 
4}in. diameter, from which power will be supplied to the 
Gulcher installation. No. 5 drives a cross shaft, from 
which power will be taken for five Gramme dynamos and 
exciters to supply current for the Jablochkoff installation. 

About 320 out of the 1300 indicated horse-power will be 
supplied by the two compound engines Nos. 3 and 4; they 
are of different types. One—the “Colchester ”—is a hori- 
zontal fixed engine, and the other is a semi-fixed engine. The 
stroke of both enginesis24in., and the piston speed about 400ft. 
per minute. In order to secure perfect regularity of speed 
and maximum of economy, both these engines are fitted 
with Paxman’s patent automatic expansion gear controlled 
directly by patent high-speed governors. By means of this 
gear and governor the maximum variation of speed will be 
about 3 per cent. under the most unfavourable circum- 
stances, and not more than 14 per cent. under normal con- 
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of six locomotive boilers, nominally of 40-horse power each. 
Each boiler has about 530 square feet of heating surface ; 
the barrels are 4ft. 6in. diameter ; the grates are 4ft. Sin. 
long by 4ft. wide. There are in each boiler 100 tubes, 
2hin. diameter and 9ft. 2in. long. The fire-boxes are of 
steel, with both bridge stays and sling stays. These boilers 
have been tested to 2201b., and will work at 100lb. The 
are clothed with Haacke’s fossil meal composition. Eac 
boiler is fed by a separate donkey pump, by Mumford, of 
Colchester, and draws its feed from a distinct tank set in 
floor. The fittings are all of a heavy type, and packed 
with asbestos. 

Engine No. 3 issupplied with steam by one small and one 
large boiler. The former is 16-horse power, and was in the 
Fisheries Exhibition lastyear. The large boiler is entirely of 
steel and nominally 50-H.P. The barrel is 4ft. Gin. diameter, 
and the grate is5ft.long and 4ft. wide. It has 100 tubes, 11ft. 
long. The boiler of the semi-fixed compound engine, 
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DETAILS OF CYLINDERS OF 


ditions. The consumption of fuel, as tested by severe and 
numerous trials, has always been less than 3 lb. of coal per 
brake horse-power per hour. In both engines the cranks 
are at right angles, and the distribution of steam takes place 
as follows:—The steam is admitted from the boiler into the 
steam chest A—in the accompanying engraving—of the 
high-pressure cylinder C, through the opening O, and 
is distributed through the valve V, capable of cutting 
off steam at percentages of the stroke varying from 
0 to 75. The travel of this slide is regulated by the 
automatic expansion gear in combination with the governor, 
so as to admit exactly the quantity of steam to the cylinder 
which is necessary to do the work. The maximum 
travel of the slide V is 1#in., and in altering the travel 
according to the various loads the lead remains unaltered, 
which is a great advantage this expansion gear has com- 
pared with many others. The travel being but very short, 
the steam is admitted through three ports at the same time 
in order to avoid wire-drawing, and to get a very small 
difference between the boiler pressure and the initial pres- 
sure in the cylinder. After the steam has done its 
work in the high-pressure cylinder C, it is exhausted at 
about 95 per cent. of the stroke through ange 0% on the 
side of the cylinder opposite to those through which it was 
admitted into the steam chest B of the low-pressure 
cylinder C,, which at the same time acts as a receiver. 
This exhaust is regulated by a separate exhaust valve V* 
with constant travel. The cranks being at right angles, the 
steam iscompressed into the receiver Bduring about one half 
of a piston stroke, until the low-pressure slide V , opens the 
admission to the low-pressure cylinder C,. The slide V,, 
which also moves in the receiver B, is arranged to cut off 
steam at a little above half-stroke. The steam is finally 
exhausted through the opening E. The relative propor- 
tions of all the different parts of this improved valve 
system have been very carefully worked out and they are 
constructed so as to ensure the most economical results with 
a working pressure of 120lb. per square inch. The 
cylinders of both engines are steam-jacketted, and, by 
means of a se 
admitted into the low-pressure cylinder if desirable. 
Thetwo horizontal fixed engines, 1 and 2,and the two com- 
pound engines, 3 and 4, are fitted with patent governors, 
making two and a-half to three times the revolutions of the 
engines. These governors have been designed with the view of 
obtaininga minimum of friction, and aquick but gradual regu- 
lation of the engine speed, without the preliminary jumping 
which takes place with so many other governors before they 
get steady. The governor is of the dead-weight principle, 
and the counterweight W, in sliding up or ive the 
spindle, moves the lever 7 round the fulcrum 7, and trans- 
mits this movement at the point ¢ to the link, or, in 
other words, to the automatic expansion gear. The arms 
a, carrying the balls 6, are set out to a suitable angle, and 
their fulcrum is in the centre line of the spindle. The 
centrifugal force moving the arms a and balls 6 into posi- 
tions, as shown by the dotted lines, lifts the counterweight 
W, by means of friction rollers F, placed on both sides of 
the pins P, and rolling in grooves formed in the counter- 
weight. By compressing or slackening the spiral spring 8, 
the engine can be adjusted whilst at work to run about 
8 per cent. faster or slower. To further ensure, during 
frequent variations of load, a gradual working of these 
governors, they are provided with dash-pots. From the 
point ¢ is suspended a rod g connected to a piston « moving 


te valve, high-pressure steam can be | 


in the dash-pot—which is filled with oil or glycerine. The 
ry w is provided with holes A, through which the 
iquid can pass; and these holes can be made smaller or 
larger, as may be desirable, by means of regulating screws. 


COMPOUND ENGINE, NO. 3 


No. 4, is identical with it in all respects; the fire-boxes are 
of steel. The remaining boilers call for no special com- 
ment. All the boilers are admirably made, being quite 
equal to locomotive work. 

Concerning the performance of this machinery we shall 


PAXMAN’'S ADJUSTABLE GOVERNORS. 


have more to say after it has been fairly got to work. A 
start was made for the first time on Wednesday to get the 
bearings and guides clear of dust and grit, with which the 
building abounded. It, is greatly to be hoped that the 


Steam is supplied to the engines Nos. 1 and 2 bya group | electricians will not demand more power than can be com- 


fortably pes because no engine working expansively 
automatically can be expected to perform well if driven 
up to and beyond its full capacity. However, if 1300 oy 
1400-H.P. will suffice, it has been provided. It is g 
splendid installation, and will no doubt prove one of the 
great attractions of the Exhibition. 

The entire Exhibition, with the single exception of the 
Queen’s-gate annexe, is to be lighted by means of elec. 
tricity. Various companies have undertaken different por- 
tions, the power to drive the electrical machinery being 
supplied to them. To divide the subject generally, we may 
state that there are 4450 incandescent lamps and 319 are 
lamps, including among the last Jablochkoff candles, 
These lights are to be maintained by fifty-six machines, of 
which forty-two are direct-current machines, and fourteen 
supply an alternating current. 

e Swan-Edison Electric Light Company undertake 
the Entrance Vestibule, the Art Gallery, and the two dining. 
rooms, and for this supply one thousand incandescent 
lamps and ten direct current machines. The South Gallery 
is lit by means of one thousand and eighty Swan lamps 
supplied by four Siemens machines, two giving direct and 
two alternating currents. Messrs. Giilcher and Crookes 
light the South Annexe with 300 lamps driven from their 
machines—direct current. One Elphinstone-Vincent 
machine supplies three hundred and fifty incandescent 
lamps in what is called Old London-street, where also Mr, 
Mackie supplies two Gramme machines and five arc lights, 
The pavilion devoted to the water companies contains one 
are light driven by a Crompton machine, and three hundred 
incandescent lights supplied by one of Messrs. Oppermann’s 
ribbon dynamo machines, giving an alternating current, 
A single Siemens alternating current machine supplies two 
hundred Swan lamps in the Prince of Wales’ pavilion. A 
large installation of one thousand incandescent lamps 
lighting up the Aquarium, the West Arcade, and the West 
Dining-rooms, is taken in hand by the Hammond Company, 
which, by means of two Ferranti machines, one alternating 
the other direct, supports this very considerable display. 
These are the main installations of incandescent lighting; 
—_ are a few other smaller instances of forty and eighty 

ights. 

owe have noticed already some of the arc lighting where 
it has shared space with the incandescent lamp. In addi- 
tion, we beg to call especial attention to Messrs. Varley’s 
installation in the small corridor. Here are twenty are 
lights supplied from a single machine. The novelties con- 
nected with Messrs. Varley’s department in the shape of 
carbonised materials are very interesting, and we shall 
take occasion to notice them hereafter. 

Messrs. Paterson and Cooper and Messrs. Clark and 
Bowman light the East and West Corridors respectively 
with eight arc lights in each, the eight being supplied by 
one machine giving a direct current. 

Eighty J ablochkoff candles are distributed through the 
South Central Gallery, the Central Avenue, and parts of 
the Eastern and Western Central Galleries, They are 
supplied by four machines. 

In the East Central Gallery one Elphinstone-Vincent 
machine supplies ten arc lights with direct currents, and 
one Brush keeps forty arc lights supplied with a direct 
current throughout West and East Quadrants, the East 
Arcade, and the third-class. Dining-rooms. 

The Pilsen Company and the Giilcher Company each 
maintain forty are lights with two direct-current machines 
in the West and East Galleries respectively. 

The Central Gallery is lighted by Mr. Edmunds by 
means of twenty-five arc lights derived from one machine. 

The Central Fountain is illuminated by eight Sennett 
are lam 

It will thus be seen that there is still plenty of vitality 
in some of the best electric lighting companies, notwith- 
standing the depressing times that they have recently 
experienced, and some of the installations are quite large 
enough to furnish to those who are supplying the power 
very valuable information as to working expenses, if only 
proper measures are taken to collect it. We hope that 
those who have contributed so liberally towards support- 
ing the Exhibition, as has been done by certain bodies, 
notably the City Companies, will see that their representa- 
tives upon the Council of the Exhibition do their duty in 
these and kindred points. The Exhibition, although in a 
very unfinished state, was opened with some little cere- 
mony yesterday at noon, by the Duke of Cambridge. 
There was a very large number of visitors present, and 
there is no reason to doubt that the Exhibition will be 
extremely popular. Those under whose control it is have 
left nothing undone to make it attractive. 


HYDRAULIC PUMPING ENGINES. 

On page 339 we illustrate a pair of compound pumping 
engines recently constructed by Messrs. Fielding and Platt, of 
Gloucester, and erected at the Royal Victoria Victualling-yard, 
Deptford, for H.M. Government. The cylinders are 14in. and 
26in. respectively, and 20in. stroke; they work pumps directly 
from the crossheads at a pressure of 700 1b. per square inch. 
The air pump is driven off the low-pressure piston-rod, and the 
high-pressure rod similarly works a tank supply pump. Both 
cylinders are steam-jacketted and fitted with separate liners of 
hard close-grained metal. The high-pressure valve is partly 
balanced. The hydraulic pumps are entirely of gun-metal, with 
loose seats of a harder mixture. It will be seen that the whole 
of the strains are met directly by the bed, which is of the 
modified girder type. A considerable number of this type of 
engine is now at work, giving great satisfaction. 


On the ay of the Penwylit Dinas Firebrick Company, near 
Neath, South Wales, a bed of fine silica, 350ft. in thickness, has, 
we are informed, been found. Already the company possessed the 
largest area of the same material in South Wales, and the 
high quality of the bricks made from it has made the large exten- 
sion of the works necessary, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Robert J. Barker, chief engi- 
neer, to the Asia, for the Cormorant ; Martin Stewart, assistant 
engineer, to the Lord Warden; Stephen B. Williams, chief engi- 


neer, to the Defence ; Charles A. Vogwell, chief engineer, to 


| 
| 
WSS \ SLE SEN 
if 8 ¢ WN MY 
~ AW S SS | \ \, 
if ys” | Woo YA 
HA NA NIN YAS 
W NIN \ 
SAN SIN | = \\\\ | NA 
| 
| 
s is 
Mm 
JAN 
\ 
Z 
| oS 
@) 
| 
il 
| 

: | 
| 

Val 
| 


May 9, 1884. 


THE ENGINEER. 


343 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible ir the opinions of our 
correspondents, 


H.M. TELEGRAPH SHIP MONARCH. 
grr,—I have only within the last two days seen the article in 
our issue of the 2 th ult, regarding the new Post-office steamer 
{fonarch, or should have written earlier to ask you to correct that 
of it which relates to my connection with that vessel. 

You say that I was called in to help the officers of the vessel to 
design her, which, of course, might mean that my duties were quite 
subordinate, whereas the fact is that I was appointed by the engi- 
neer-in-chief to design and take charge of the building of the 
vessel, Messrs. Lumsden and Cully giving me the outline plan of 
arrangements which they had prepared, and also affording me all 
jnformation about their special requirements, quantity of cable, 
fuel, &c., required; arrangements for boats, stores, &c., which 
their great nautical and electrical experience so well enabled them 
todo. But as they are not naval architects, I had to take the whole 
charge and be responsible for the construction drawing, struc- 
tural, sectional, and other drawings; specification, with all 
arrangements as to details of the construction of the vessel. I 
had also to make all the calculations as to displacement, &c., to 
estimate the weights and distribute them; in short, to do all the 
naval architect's duties. I think I may therefore fairly claim the 
first place in the designing of this vessel, and not a secondary one, 
such as your article suggests. 

J. H. Rircnte. 
Mem. Inst. Naval Architects. 

57, Fenchurch-street, London, May 5th. 


PROFESSOR HUGHES’ THEORY OF MAGNETISM. 

Smr,—I have read with great interest in THE ENGINEER your 
remarks upon what has been designated Professor Hughes’ theory 
of magnetism ; and as I quite concur with you as to the importance 
of the subject, I trust you will give me si in THE ENGINEER to 
show that I had previously pect ait mys worked out and pub- 
lished in the Electrician,” in a series of papers entitled, ‘‘ What is 
Electricity,” « theory which in its outcome is almost identical. It 
is, moreover, interesting to observe, whilst it isin a measure con- 
firmatory of the truth of the deductions, and not uncommon that 
two individuals, as in the present case, should arrive at the same 

neral conclusions upon a subject, even when their investigations 
been Ww perfectly different methods and quite 
distinct from one another. 

If l interpret Professor Hughes aright, he considers magnetism, 
like heat,a mode of a motion, and that when manifested the mole- 
cules or their polarities have all rotated. Professor Hughes states 
he has arrived at this conclusion from the curves of magnetic force 
which he has observed and examined in bars of iron and steel 
under different conditions ; in fact, after describing the phenomena 
of the curve he says, “‘it would be difficult to explain these effects 
upon any hypothesis except that of molecular rotation, for if we 
regard it as simply a case of magnetic induction, the stronger 
re-acting upon the weaker, we fail to explain the perfect spiral, 
(helical?) form of the opposing waves ;” and again, +" I regard the 
magnetic endowed qualities of all matter or ether to be inherent, 
and that they are rendered evident by rotation to a symmetrical 
arrangement in which their complete polar attractions are not 
satisfied.” 

The exact character of this motion Professor Hughes then 
describes as follows:—y ‘‘ When magnetism becomes evident the 
molecules or their polarities have all rotated symmetrically, pro- 
ducing a north pole if rotated in a given direction and a south pole 
if rotated in the opposite direction.” And he concludes his lecture 
at the Royal Institution in these significant words :—§ ‘‘ Time will 
not allow me to show how completely this view explains all the 
phenomena of electro-magnetism, dia-magnetism, earth currents, 
in fact all the known effects of magnetism up to the original cause 
of the direction of the molecules of the earth. To explain the 
first cause of the direction of the molecules of the earth would 
rest altogether upon assumption as the first cause of the earth’s 
rotation, and of all things done to the inherent qualities of the 
molecules themselves.” 

Now, if we are to consider magnetism as a mode of motion, 
there can be no manifestation of magnetic power without motion? 
and how does this accord with the views of Professor Hughes, 
“That when magnetism becomes evident, the molecules or their 
polarities have all rotated symmetrically, producing a north pole 
if rotated in a given direction, and a south pole if rotated in the 
opposite direction?” ‘These words appear to mean that after the 
molecules or their polarities have rotated to a given point, they 
then become fixed in such position; and how, then, can magnetism 
be “‘a mode of motion?” 

Now, I quite concur with Professor Hughes that magnetism is a 
mode of motion, and I hope to give a satisfactory solution of the 
above somewhat abstruse question when I call attention further on 
tothe mode in which I have stated it is my conclusion that the 
earth obtains its magnetic charge. We will now turn to my inves- 
tigations on the general subject. 

My first published observations into the character of the magnetic 
force were contained in a paper read at the Royal Society in 1879,| 

_ the title of the paper being on ‘‘ A New Method of Investigating 
the Magnetic Lines of Force in Magnets, Demonstrating the 
Obliquity of the Equator and Axis of Bar Magnets.” The method 

isted in suspending over every portion of the bar surface needle 
point test magnets varying from yin. to jin. in length. By such 
means I was enabled to show with great accuracy the curves of 
magnetic force, as the force was manifested over every portion of 
the magnets, together with the obliquity of the equator of bar 
magnets and other phenomena previously unknown. I continued 
these investigations by fixing two bar magnets lengthways in a 
groove, and by then placing one of the needle points on the end of 
the distant bar and pushing the other magnet towards it, I was 
enabled to define the character of the motion, and to ascertain that 
the force emanated from the bar in the form of right and left-hand 
helical directions, by which the significance of Faraday’s lines of 
magnetic force b evident. I was thus also able to show that 
Magnetic attraction depended upon two helices of similar 
denominations working into each other from opposite directions, 
and that magnetic repulsion was the result of dissimilar helices 
colliding as oblique forces against each other. 

It is now well known that the magnetic pole is not situated at 
the end of the bar, but at some little distance removed from the 
end towards the equator. The cause of this phenomenon by 
means of my observations admitted of ready explanation, for upon 
Placing two dissimilar poles together, which state of things is sig- 
nificant of magnetic attraction, the equator of each bar is 
removed from the centre, and is now situated at the line of junc- 
tion, whereas, if two similar poles which are representative of 
magnetic repulsion are brought together, the two poles vanish from 
their — near the ends and are replaced by a single pole at the 
line of junction, thus demonstrating that the action which pro- 
ceeds from the equator of a bar magnet in either direction towards 
the bar ends, is met by a corresponding reaction just as in the case 
of the two separate bars, and that the perpendicular position of 
the needle at the true poleis dependent upon its being supported 
on all sides equally at such point. The obliquity of the equatorial 
line and the curved lines which passed up the bars were significant 
of the resistance which the bar matter offered to the passage of 
the force, for although these lines might vary somewhat in 
different bars, I found from the many bars which I examined that 
the variation was too slight to set aside the existence of the law 
described. All these phenomena and others I exhibited at the 
conversazione of the Royal Society, held on April 30th, 1879, I 


* The Electrician, 1884, vol. xii., page 430, 


+ The Electrician, vol. xii., p.394.  tIdem,p.391. —§ Idem, p. 3:4. 


| Vide “ Proceedings” of Royal Society, 1879. 


also read a paper at the Physical Society of London on the same 
subject in 1879, and notices of these papers were published in the 
Electrician, Nature, &., immediately afterwards. Subsequently 
T endeavoured to ascertain the cause of terrestrial magnetism, and 
inasmuch as all artificial magnetism is the outcome of impressed 
force, I was led to regard this as due to the earth’s motion through 
the lines of force impressed upon it by the sun. 

In the paper on this subject which I read at the meeting of the 
Physical Society on June 12th, 1880, printed copies of which paper 
I distributed at the time, I pointed out that the earth, as a mass 
of matter, is to be regarded also as a reservoir of energy, every 
form of matter entering into its composition being not only fully 
charged with the energy, but in direct communication with the 
sun by means of the continuity of the energy acting through space. 
In fact, the earth may be compared, as far as the energy is con- 
cerned, to a lake of water, the running level of whichis maintained 
by the streams of supply and outfall. Every vibration, therefore, 
which is emitted by the sun which comes in contact with the earth 
tends to eject a like amount of energy from the earth, a new 
direction and impetus having been imparted by its passage through 
the earth. I further pointed out that the solar ene which 
impinges on the earth, and developes heat more especially in the 
line of the ecliptic, assumes right and left-hand helical directions 
as it traverses the earth towards the north and south poles, where, 
after undergoing many changes of state in its passage through the 
crust of the earth, it makes its exit again. Now, this latent 
energy, or vis viva of the earth is brought to a point at each of the 
magnetic poles of the earth, where it is met by a vortex of force of 
the opposite direction, the point of which is directed towards the 
magnetic pole of the earth, just as occurs in artificial magnetism. 
I next showed that if this be so, then the earth’s rotation cannot 
be said to be maintained by inertia alone, unless this be the basis 
upon which inertia rests, but that it is partly the effect of resist- 
ance, an example of which is given in the rotation of Hiero’s steam 
engine, and partly, also, of refraction, which light energy under- 
goes when it reaches the mass of the earth. 

The late Professor Clerk-Maxwell arrived at the conclusion that 
matter was endowed with different properties owing to the mode 
in which the particles of a common matter—the ether—were 
primarily combined. It will be seen that the theory which I have 
evolved from the study of magnetism entirely supports this view, 
and shows that the axial inclination of the earth, and every planet, 
is the outcome of the mode in which the particular description of 
matter of which each is composed refracts the energy of the sun; 
and as the vis viva, or display of natural phenomena, which a 
planet exhibits is the outcome, other things being equal, of its 
particular description of motion owing to its axial inclination to 
the sun, so the particular manner in which the particles of matter 
are combined, and act as force directors, is the mechanism by which 
the work is effected. We can thus perceive that even when the 
molecules ‘‘ have been rotated,” as Professor Hughes has described, 
it is very possible for them to continue rotating upon the same 
axis without any apparent motion, for the first moving of the bar 
under the action of the impressed magnetic force would place the 
mass, and every molecule of the mass, in such a line as to permit 
the force being transmitted with the least resistance. This having 
been accomplished, it is evident that molecular rotation could 
continue in the artificial steel magnet without any visible motion, 
the only essential to the motion being the continued action of the 
impressed force; or, on the other hand, the molecules may be 
rigidly fixed in one position and simply act as directors of the force. 

After the foregoing remarks I do not think it is difficult to per- 
ceive the mode in which magnetism is a mode of motion, and yet 
that such motion is not recognisable, for we are bound to admit :— 
(1) That the earth’s mass is rotating upon its axis, whilst the 
energy of the sun is constantly impinging upon it with enormous 
force from, as it were, a fixed point. (2) That this force or kinetic 
energy, owing to the motion of the earth, is constantly pervading 
the earth’s crust in right and left-hand helical directions. (3) That 
every form of matter, according to its molecular composition, has 
a certain power of diverting this force from a right line, and this 
constitutes the polarity of any description of matter. (4) That 
the greater the angle to which the force is diverted by any form of 
matter, the greater must be the resistance of the matter and the 
force of re-action from the opposite direction; consequently any 
local manifestations of polarity, apart from the terrestrial magnetic 
poles, are to be regarded as evidences of the existence of matter at 
these points which diverts the kinetic energy of the earth; but the 
rate of motion being equal, there is no apparent motion, upon 
exactly the same principle as there is no visible motion of matter 
whilst all is in rapid motion. Upon the same principle, I ,think it 
will be found that all natural phenomena are the outcome of the 
mode in which different forms of matter divert the kinetic energy 
of the earth. 

Upon referring to some papers which were published in the 
Electrician in 1881 and 1882, under the title of ‘‘ What is Electri- 
city 7” I find I used these words:—‘“‘I do not claim that the methods 
which I have adopted in my investigations are essentially new, but 
that the very minute test magnets I have employed to trace out the 
manifestations of this force in its form of magnetism over every 
portion of the surfaces of magnets—magnets under separate and 
combined action—have enabled me to divest this branch of science 
of all theory and to reduce it to a system of applied mechanics.”* 
And, further, I show that all electric and magnetic phenomena are 
only different manifestations of that energy which exists in matter, 
as an element of its constitution under the influence of a compres- 
sing force, without which it would again pass into the form of 
ether. Although there is thus seen to be great similarity in the 
words which I used about three years since and those of Professor 
Hughes’ so recently expressed, it will be perceived that our views 
differ also with regard to the identity of the electric and magnetic 
forms of force. I have adduced evidence showing that they are 
only modifications of one and the same force, and that the axes 
of power are in similar planes. And this, indeed, becomes 
evident when we regard, as we are bound to do, the locus of the 
points at which the needle stands at right angles to the bar as the 
plane of force, for at these points are the resultants of all the 
curved lines of force on either surface of the bar ; moreover, all 
these curved lines vary in their co-ordinates according to their 
situation on the bar. We, therefore, perceive that the plane of 
magnetic force is at right angles to the axis of the bar, and that 
the motion of the galvanometer needle is due to an effort to place 
the force emanating from the bar parallel with the force moving 
in the wire, 

For the further consideration of this subject, and the mode in 
which the energy of the sun is utilised by the earth in the main- 
tenance of natural phenomena, not excepting animal and vegetable 
life, I must beg to refer to The Electrician, vol. viii., pages 197, 
233, 267, 353, and 410, and vol. ix., pages 85, 110, 181, 326, 393, 
and 512. In addition, I cannot perceive in what way Professor 
Hughes accounts for the phenomena of magnetic attraction and 
repulsion, by means of his curves of magnetic force, unless it be 
in the mode which I had previously pointed out. Neither can I 
understand upon any other principle than that which I have 
advanced, why the pole of a magnet is situated at some distance 
short of the bar end; or why, when two similar poles are placed 
together, the polar manifestations are removed from their usual 
situation and occupy the line of junction, unless the phenomenon 
be the outcome of that action and reaction or motion to which I have 
attributed all magnetic phenomena, R. C. SHETTLE, M.D. 

73, London-street, Reading, April 28th. 


GERMAN TORPEDO BOATS, 

Srr,—My attention has been drawn to a letter from a St. 
Petersburg correspondent in your issue of the 25th ult., which is 
so full of inaccuracies as regards matter of fact that it ought not 
to pass without comment. He speaks of torpedo boats supplied to 
the Russian Government, built in England in the year 1878. 


*The Electrician, vol. viii., page 197. 


Allow me to state that there were only three constructed in this 
country for Russia in that year, of which two built at Poplar were 
never allowed to leave the country, and subsequently were pur- 
chased by the British Government. The third boat, built by 
another firm, was delivered after the war, and was never adopted 
by the Russian Admiralty asa type to be followed. Regs xaos. 
what your correspondent states about the boats built in land 
for the Russian Gotaamant at this date falls to the ground. 

Having drawn attention to one important inaccuracy, I leave 
your readers to form their own conclusions as to the value of the 
remainder of your correspondent’s remarks. Having had to do 
with the boats referred to as above, I speak positively of the facts. 

The first torpedo boat ordered in this country by the Russian 
Government after the war was the Batoum, the first of its type. 
This order was given in 1879. G. ALLIMAN 

18, Great St. Helens, E.C., London, 

May 7th. 


RAILWAY SIGNALLING. 


Srr,—The letter of Mr. Wm. Marriott, which appears on page 
325, has very much surprised engine-drivers. From his letters one 
would gather that railway signalling is nearly perfect, whereas I 
can assure you, Sir, that it is very defective on many lines. I and 
fellow-drivers have often reported defective signals, and our loco- 
motive chiefs say the matter is in the hands of the signal depart- 
ment. Mr. Marriott says there is a standard system in vogue; I 
can only only say if there is, it is a pity it is not strictly followed. 
As to good inspectors taking pains as to the position of signals, all I 
can say is I wish this was the case on the lineon which I work. In 
conclusion, I can inform you of a portion of main line on which at 
least half the signals are in wrong positions or badly placed. The 
engine-drivers therefore heartily thank Mr. Clement E. Stretton— 
who is an honorary member of our society—for the public service 
rendered to us by calling attention to this matter in your valuable 
columns, and we sincerely trust that improvements will be the 
result. MIDLAND ENGINE-DRIVER. 

May 7th. 


THE INSTITUTION OF CIVIL ENGINEERS’ 
STUDENTS. 


THE ninth annual dinner of the students of the Institution of 
Civil Engineers was held at the Holborn Restaurant on Wednes- 
day evening last, May 7th, Sir Frederick Bramwell, F.R.S., senior 
vice-president, being in the chair. The gathering was large, 
over 140 students and guests being present. Amongst the 
guests present were Sir John Hawkshaw, F.R.S., past 
president; Mr. Thomas Hawksley, F.R.S., past president; Mr. 
John F. Bateman, F.R.SS. L. and E., past president; Sir Robert 
Rawlinson, C.B., member of Council; Mr. William Henry Preece, 
F.R.S., member of Council; Mr. J. Wolfe Barry, member of 
Council; Mr. Benjamin Baker, member of Council; Mr. William 
Shelford, M.I.C.E.; Mr. Chatterton, M.I.C.E.; and Mr. James 
Forrest, secretary of the Institution. The dinner was well served 
in what is known as the Venetian Salon, which is lighted through- 
out by the Edison incandescent electric light. It may be well to 
mention that the whole of the wines drunk at the dinner were the 
graceful gift of an anonymous donor, said during the evening to be 
Sir Wilfrid Lawson. The general arrangements reflected great 
credit on the members of the managing committee. The toasts 
were :—‘‘ The Queen,” proposed by Sir Frederick Bramwell; ‘‘ The 
Institution of Civil Engineers,” proposed by Mr. Sidney Lowcock, 
chairman of -the Students’ Representative Committee, responded 
to by Sir Frederick Bramwell; ‘‘ The Guests,” proposed by Mr. E. 
W. Cowan, responded to by Sir John Hawkshaw; ‘‘ The Secre- 
taries of the Institution,” proposed by Mr. F. W. Stokes, honorary 
secretary of the Students’ Representative Committee, responded to 
by Mr. James Forrest, secretary to the Institution; ‘*The Old 
Students,” by Mr. Thomas Hawksley, replied to by Mr. F. Pette- 
grew; ‘‘ The Students of the lustitution,” proposed by Sir Frederick 
Bramwell, replied to by Mr. F. J. Appleby; ‘‘‘The Students’ 
Representative Committee,” by Mr. A. Lovegrove, replied to by 
Mr. Sidney Lowcock; ‘‘The Generous Anonymous Donor of the 
Wine,” proposed by Mr. F. W. Stokes. In his usual happy 
manner Sir Frederick Bramwell addressed the students, and with 
an amusing combination of the serious and witty, gained more than 
usual applause. Sir John Hawkshaw, in revlying for “The 
Guests,” expressed his great interest in the students’ class and 
young men of the profession, and the pleasure which he had derived 
from being present that night at such a large gathering. Mr. 
Thomas Hawksley made some well-timed remarks in proposing the 
health of ‘‘The Old Students,” and confessed his liking for old 
ways and customs generally, referring to his early experience and 
schoolday life in an amusing manner. Mr. Forrest also contri- 
buted not a little to the interest of the evening, while replying to 
the toast of ‘‘The Secretaries.” Referring to students as a body, 
he assured them that in his capacity of secretary to the Institution 
no one could be more anxious than he was for their prosperity and 
well-being. He urged them to co-operate in the movement now on 
foot, and gave his hearty good wishes to the success of the organi- 
sation of the Representative Committee of Students. Mr. 
Sidney Lowcock referred to the question of examination before 
young men were admitted as students of the Institution. 
He considered this a most advisable step, as it would give 
the student a status which he did not at present possess. 
As chairman of the Student’s Committee he was glad to be able to 
report that the work undertaken by the Committee was in a most 
promising condition. The question of a lending library was at 
present in abeyance, but five visits to interesting works had 
already been arranged for through the kindness of Sir Joseph 
Bazalgette, Messrs. Bateman, and Messrs. Appleby, and thatmany 
more visits were in prospect. Out of three applications for em- 
ployment received, already one had been provided with a berth, 
while another was in a fair way to obtain one at once. He urged 
students to communicate with the honorary secretary, Mr. Stokes, 
as soon as they heard of vacancies, as this was one of the Com- 
mittee’s most useful capacities. There were abroad promises of 
eleven papers for next session, which he hoped the students would 
make a point of attending. He regretted that Sir Joseph Bazal- 
gette was, from ill-health, unable to be present, but was glad thas 
his place had been so ably filled. 

Mr. Cowan and Mr. Stokes also made some very pertinent re- 
marks on the several toasts they had to propose. 


ArMoUR PLATE EXPERIMENTS AT COPENHAGEN. —In our 
number of March 28th we published an account of some important 
testing of steel and compound armour at Amager, near Copen- 
hagen, and immediately afterwards our attention was drawn tothe 
fact that there were certain inaccuracies in the report which 
Messrs. J. Brown and Co. considered were prejudicial to them. We 
delayed further comments on the matter until we had seen the 
official photographs. From these we feel bound, in justice to 
Messrs. Brown, to correct our former statement. Our sketch of 
the first shot on Brown’s plate shows a crack to the top edge; but, 


judging by the photographs, no such crack was then formed, nor’ 


was it mentioned in our verbal description of effects. Indeed, 
although this crack was again shown in our sketch of the effect of 
the second shot, as well as a long crack to the right lower corner, 
the drawing is in this respect incorrect, as neither of them were 
formed until the third round. We hope to discuss this experiment 
in its general bearing on steel and compound plates in a future 
number, and we may add that while making this correction with refer- 
ence to Messrs. Brown’s plate, it appears to us that the photo- 
graphs—which are excellent—suggest that minor corrections of a 
similar character should be made with regard to the plates of other 


| makers, 
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THE gas engine illustrated above has been designed by 
M. J. Seraine, Paris, with a view to obtaining a higher efficiency 
by exhausting at a lower pressure, or in other words, by carrying 
the expansion of the heated gases through a greater range. 
The theoretical efficiency of a gas engine, such as the Otto, can- 
not under present designs be more than 0°33, and M. Seraine 
attributes much of this to the high pressure at which exhaust 
takes place. He says, for instance, that if the exhaust pressure 
could be by expansion reduced to one atmosphere that the 
theoretical efficiency would be increased to 0°63, and that taking 
the actual duty of an Otto gas engine as 0°106, the efficiency is 
but 0°321 of the theoretically possible efficiency. ,.._, 


JAMES’S EMBOSSING PRESS. 


To improve things, M. Seraine points out that increases of 
stroke and range of expansion will not secure the result, 
because the greater stroke will be accompanied by a greater 
quantity of gases, and the wasted heat in a high temperature 
exhaust will remain the same. He has, therefore, designed an 
engine in which the compression of the charge is rendered inde- 
pendent of the volume swept through by the motor piston, and 
yet to use this piston for compression, so as not to complicate 
the engine with a special compressing cylinder. 


SERAINES GAS ENGINE. 


U3 
Fic.1 


Fig. 1 illustrates the principle on which is based the con- 
struction of the engine. The part A of the cylinder of which 
the section is reduced by the piston-rod, serves for the com- 
pression and forcing of the mixture of gas and air into the space 
J below the motor cylinder. The compressed mixture passes 
thence to the bottom of the piston at A!, and is there ignited 
by the burner in the position shown. Figs. 1 and 2, which we 
reproduce from the Annales Industrielles, show a vertical gas 
engine in elevation and section, of 6 kil metres power, or 
4329 foot-pounds per minute, equivalent to 0°131, or a little over 
one-eighth horse-power. A is the cylinder, the upper part of 
which is used for compressing; B, the piston; C, the distributing 


valve for the inflammable mixture through the port a; }, the | 
igniting port; c, port by which the burnt gases escape; D is a | 


slide face, carrying the admission port a! and escape port c!; E 
is the plate by which the valve and the slide face casting D are 
kept in position; F, inlet cock; G, suction valve admitting air for 
the compression, admitting the air by the central and the 
gas by a series of holes gg; H is the valve through which the 
mixture passes into the compressor; I, pipe conducting the 
mixture from the valve H to the reservoir J; R, reservoir for the 
compressed mixture; K, clarinette receiving the gas from the 
meter by the pipe f, passing it to the burner by the pipe i, and 
to the suction valve by the pipe j and the india-rubber bag k; 
O, cam commanding the distributing valve. The consumption 
of the gas is given by our authority as 600 litres of gas per 
horse-power per hour, or 21°2 cubic feet. Whether this is 
indicated horse-power or actual is not stated, but it is very low. 


DENNIS’S DOOR FURNITURE. 

THE accompanying engraving represents a new form of lock 
furniture, brought out by Mr. T. H. P. Dennis, of Chelmsford. 
The spindle of the lock is tapped with a screw thread at each 
end in the direction of its length. The knobs are also tapped 
in the centre of their outer end with the same screw thread as 
the spindle; when put in place they are secured to the spindle 
by a uniting screw which passes through the knob and engages 
into the screw thread of the spindle, as seen in the illustration. 


The pull of course comes upon the thread of the central screw, 
but the advantage is that the knobs may be placed upon the 
spindle exactly where required, so that there shall be no end play 
between door plate and knob, and yet the spindle may turn 
freely. The play need not be more than one-fourth of the 
pitch of the screw thread as, if when on one way or square the 
knob gives a whole thread pitch of play, the knob may be 
turned through a quarter, half, or three-quarter revolution, and 


| 


| put on another square, and thus from one-fourth to three- 
| fourths of athread taken up. The screw cannot very well come 
out, for as soon as it moves outa little way it must be felt, 
and need not be lost like the very small screws used in most 
forms of lock furniture. 


EMBOSSING AND RECORDING PRESSES. 

THE accompanying engravings represent a recording and 
embossing press, made by Mr. Robert James, successor to Mr. 
Jabez James, of Princes-street, Commercial-road, S.E, The 
press is worked by the hand applied to a winch handle on the 
| wheel moving it through part of a revolution forwards and 
| backwards. A crank pin on the shaft of this wheel acts in a 
hook P on the rod X, which it throws up and down and actuates 
the plunger and the lever R. A pair of cams N N on the shaft 
give relative but similar motion to the tube which encloses the 


A, N 
- 


JAMES’S EMBOSSING PRESS. 


plunger and the die slide. By the back movement of the wheel 
the plunger levers R are raised, but it is not until the plunger 
has risen a certain distance away from the die slide that the 
latter is raised by the hook, so as to lift the die off the matrix 
or bolster D. When again the plunger descends the lever R is 
moved also, and through it the mechanism in the box C by 
which the impressions made by the die are registered. The pin 
near the letter X is a locking pin to prevent the use of the 
machine except by the proper persons. These presses have been 


made for various Government departments. 
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LIVETS ELEPHANT BOILER AND SETTING. 


vh 
ELEVATION A.B. 


FRONT SECTIONA 


Tue elephant boiler which we illustrate above is made by 
Messrs. Livet and Co., and set according to Mr. Livet’s plans, a 
special feature of which is the arrangement of the flues so that 
they have a constantly increasing sectional area, the result of 
which is that velocity of the hot products of combustion 
decreases as their temperature becomes less, As the difference 
in the temperature between the gases and the boiler thus 
lessens, and with it the rate at which heat is taken up by the 
water, the gases move more slowly, and have thus time allowed 
them to part with their heat. All Messrs. Livet and Company's 
boilers are set in this way as well as that we illustrate. In the 
latter there is about 8ft. of water above the furnace flue, so that 
this is not likely to be injured by shortness of water. There is 
a large steam space in the upper cylinder, so that priming is 
unlikely, though the steam generated at the lower parts has to 
pass up through a high column of water. It will be observed 
the crown of the furnace flue is raised above the position of the 
bridge, so as to give extra room for the passage of the gases 
where combustion is very rapid. The boiler is carried on iron 
supports and is fitted with cross tubes. The advantages of the 
elephant form of boiler are so well known that it is unnecessary 
to give any description which the engraving does not convey. 


WALKER AND SHOULER’S SHAFT SUPPORT. 


THE accompanying engravings relate to shaft supports as 
applicable to cranes, lathes, and other machinery, and de- 
scription is scarcely necessary; the one view, Fig. 1, showing 
the mechanism in mid position, and moving in either direction, 
as the case may be ; the other view, Fig. 2, illustrating the trough 


C in solid contact with the shaft D, the bevel wheel and carrier 
marked P, P and H! receding from the trough C. It will be 
noticed that either of the troughs or bearings C and C! rises and 
falls to and from the shaft in a perfectly parallel line to it, and 
that the elasticity of the snail pieces S and S! when being 


= 


pressed down by either “of the horns H, {H, ensure a perfect 

ing with an entire absence of any falling movement or 
metallic percussion, which is not usually the case. With other 
apparatus hitherto in use, and from its perfectly noiseless 
action in consequence, wear and tear on any of the parts is 
reduced toa minimum. Six pin joints are all that is required, 
and it will readily be seen upon reference to the engravings that 


the lower stud pins M, N, not ne as pivots, but determine 
the precise or exact angles of the L-shape levers, and preclude 
the possibility of any angular inaccuracy whatever. The levers 
and troughs or bearings are made of malleable iron, and all the 
are interchangeable. These bearings are the invention of 
essrs. Walker and Shouler, Nursling-street, Leicester. 


DENNISS SYSTEMS OF GLAZING. 
THE systems of glazing illustrated by the engravings given 
below have .been brought out by Mr... T. H. P. Dennis, of 
Chelmsford. Fig. 1 shows the form intended for use with wood 


sash bars and putty, the glass B being held up against the putty 
E by cork excentrics C pe copper nail or pin D. Fig. 2 shows 


the form proposed for the roofs of weaving sheds, warehouses, | 120 


LONGITUDINAL SECTIONAL ELEVATION E. F 


23 67 8 10 32 1S 14 15 Is 17 IS 19 


SCALE OF FEET 
SECTIONAL PLAN C.H. 


and horticultural buildings, the excentric wedges C being held 
by screw pins and nuts G. Fig. 3 shows an ment of 
metal sash-bar with metallic fittings, dispensing with putty, and 
the part I being the movable part of the sash bar which holds 
the gas and conveys away any water. This form is proposed for 
railway and other roofs. The whole of the glazing is done from 
the inside of the building, and in all cases the glass can be taken 
in and out without climbing on the roof. The glass cannot 
be removed from the outside, thus affording security from 


external entry. In the system employed for horticultural 
buildings, putty is employed on one side of the glass only; the 
roofs are rendered water-tight, and loss of internal heat, 
as far as this can be effected by exclusion of air from 
without, or by preventing 1 round the glass, is 
effectually prevented. The putty, where used, is protected, and 
we are told that roofs of horticultural buildings can be glazed 
under this system at the same cost as ordinary putty glazing, 
and more rapidly. : 


Sewace ScHEME: Port oF GOOLE, YORKSHIRE.—On Friday, 
the 2nd inst., an inquiry was held by Mr. J. T. Harrison, C.E., one 
of the inspectors of the Local Government Board, with reference 
to the Local Board borrowing £6000 for works of sewage and 
street-making. - The scheme was prepared by Mr. E. C. Buchanan 
Tudor, O.E., P.A., 8.I., surveyor to the Board, who explained the 

lans in detail. There was-no opposition, and the scheme was 
somal considered. Mr. Tudor has also pre’ and carried 
out a scheme for the south side of the town in Old Goole, which 
was visited by Mr. Harrison for the purpose of seeing the 
flushing arrangements, designed by Mr. Tudor, by pumping water 
from a deep bore hole with one of Bailey’s hot-air engines, raising 
water 30ft. high to a tank holding 21 tons. For 4d. the whole con- 
tents of the tank are discharged down either line of Lbin. pipe in 
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RAILWAY MATTERS. 


On the occasion of the celebration of the fiftieth anni of 
the commencement of the Belgian railways an International Indus- 
trial Congress will be held at Brussels. 

M. VANDENSWEEP, Administrator-President of the Belgian State 
Railways, died at Brussels on Saturday. During his long official 
career he contributed much towards the development of the 
Belgian railways. 

Tue Exchange Gazette states that engineers have been sent from 
the Caucasus to Teheran to obtain permission to unite Baku with 
Resht by a new railway running for 350 miles along the shore of 
the Caspian. 

Mr. Lron Francg has sent us a copy of an official statement of 
the cost of working the Lille and Roubaix tramway by means of 
the fireless locomotive. The total cost is given as 0°363f. per train 
kilometre, equal te 0°182f. per car kilometre, to O°O17f. per ton 
per kilometre, and to 0°004 per passenger kilometre. 

‘““THERE was a dense fog at the time.” This line is always in 
type. During a fog at Chicago a few days ago a goods train on the 
Grand Trunk Railway ran into the rear of a passenger train on the 
same line which was standing at a station in the suburbs. The 
coaches were telescoped, two passengers being killed and fifteen 
more injured. 

Tue Council of Ministers at Athens on the Eastern Railways 
Question has made some important modifications in the p d 
convention with Baron Hirsch. The Council insists that, should 
Ee accounts, which are of great importance, not be settled in a 

riendly manner within three months, they must be submitted to 
arbitration, that all future differences are to be settled by the 
Ottoman tribunals, and that the Baron Hirsch Company shall 
immediately become an Ottoman Association. A further condi- 
tion is that all army transports, soldiers, provisions, and war 
material are only to pay at the rate of one-fourth of the general 
a These counter proposals have not yet been ratified by the 
tan. 


THE rebuilding of the Hoo Brook Viaduct, near Kidderminster, 
is proceeding satisfactorily. There are to be nineteen piers and 
two abutments. The abutment and three piers at the south end 
are now almost ready to receive the massive stones from which the 
arches will spring. About fourteen stones, weighing upwards 
of 5 tons each, constitute each pier. The block pier at the centre 
of the viaduct promises to be a massive piece of brickwork. When 
the structure is nearly completed, this pier will receive a 10ft. wide 
stone tablet, which will bear the date of the erection. Since the 
first brick was laid at the beginning of the year, a million and a- 
half have been bedded, and if the supply can be maintained, it is 
estimated that upwards of 200,000 bricks will be used every week. 


“AN extract from the official report of the Minister of Public 
Works to the President of the Council of Ministers with reference 
to the Alcudia bridge disaster, based upon the engineers’ report, 
is textually as follows:—‘“‘The occurrence was almost certainly 
caused by the train leaving the line at the first pillar on the 
Badajoz side; and the engineer assures me that he has found 
indications that the rail on the side upon which the train fell was 
either removed from its place, or was without spikes, which might 
be the origin of the train ogy bys line.” Such, says a Madrid 
correspondent of the Times, is the evidence so far published—that 
a criminal act was the direct cause of the catastrophe. The engi- 
neer adds that the telegraph wires were cut in two places, and 
attributes this, as well as the cutting of two posts, to criminal 
action. No trace of the criminals, however, has yet been found. 


A pRrogeEcT has been formed, writes a Times correspondent, ‘‘and 

will, in all probability, shortly be executed for uniting the Hotel 
des Alpes, at Territet Chillon, and the Hotel de Mont Fleury, 
which is situated on the steep mountain side immediately above 
Chillon, by an electric railway. The difference of altitude between 
the two hotels is 180 metres, and a few days ago the system which 
tis proposed to adopt was put to an experimental test. Rails of 
a@ gauge of 50 centimetres were laid on a part of the mountain 
for a length of 50 metres, and with a gradient of 30 to the 100. 
Between the rails is a rack for the reception of a toothed wheel, 
and at each end is a curve in order to show the advantage of the 
proposed system over the funicular system, which does not admit 
of the slightest curve. The wagon carries a dynamo-electric ma- 
chine, which actuates by special gearing a toothed wheel on the 
axle in connection with the rack between the rails. An electric 
and an ordinary brake enable the conductor to modify the rapidity 
of descent at pleasure. The electricity was produced for the occa- 
sion, and in the first instance, by a dynamo-electric machine of 
five-horse power, actuated by a portable engine. This engine it is 
intended to replace eventually by a turbine, for which there is an 
ample supply of water.” 


A Boarp oF TRADE report has been published on the works in 
progress for the construction of the bridge over the river Forth, 
from which it appears that the most important works at South 
Queensferry consist of the coffer dams for the south cantilever 
pier and for No. 7 viaduct pier. The former is composed of two 
rows of 12in. sheet piling, with outside struts bearing against the 
piles, and sustained internally by heavy cross timbers. The dam 
measures 115ft. by 65ft. inside, and the piles, which average 47ft. 
long, are driven about 21ft. into the ground. With a view to 
safety and expedition the dam has been divided into two halves; 
the eastern half is completed, the water pumped out, and a trial 
pit sunk in the centre to ascertain the depth of the hard clay; at a 
depth of 9ft. below the surface, and 12ft. below low-water of spring 
tides, a compact layer of boulders, averaging 18in. thick, was 
reached, and immediately below this the hard boulder clay was 
entered, which appears to be very stiff and compact. The piles of 
the western half of the dam are nearly all driven, and it is 
expected that the water will shortly be pumped out and the exca- 
vation commenced. About 96,000 cubic feet of granite have been 
delivered, of which 64,000 cubic feet have been set, and about 
8000 cubic yards of concrete are now in position. 


Waite Germany has 21,865, England 18,685, and France 18,050 
miles of railway, Turkey has only 1015 miles, though her popula- 
tion is almost as numerous as that of these three countries. There 
are four lines of railway now open for traffic, the most important 
being the Roumelian lines, which are 730 miles long; and upon 
which, in 1881—the last year for which statistics have been given 
—the receipts were £587 a mile. The Smyrna, Cassaba and 
Alachur Company has 295 miles of railway, which in 1881 carried 
395,000 passengers and 470 tons of goods ; its receipts being £1125 
to the mile. The Aidin Company has 120 miles of railway, and 
carried 190,000 passengers and 500,000 tons of goods; its receipts 
being £1088 to the mile. The Haidar Pasha line is 58 miles long, 
and its receipts in 1881 were £573 per mile. There is also a short 
line, 26 miles long, from Mondavia to Broussa, which was opened 
a few years ago. But it has been allowed to fall into disuse, and 
the inhabitants of the district through which it passes are using 
the sleepers as firewood, and the rails themselves to brace up their 
houses. Four new lines are now in course of construction :—First, 
the junction with Western Europe, from Vrania to Salonica (56 
miles), and from Bellara to Sofia (30 miles); secondly, the secondary 
line from Aidin (40 miles); thirdly, the line from Messina to 
Adana (44 miles); fourthly, the line from St. Jean d’Acre to the 
Jordan (36 miles). The following lines, though no conéession for 
them has yet been granted, have been declared “of public utility” : 
—First, the line from Ismidt to Bagdad, by way of Angora, 
Cesarea, and Diarbeher (1500 miles); secondly, from Esaicheir, 
Cornia, and Aintab to Diarbeher (750 miles); thirdly, from 
Afioun-Kora-Hissar to Alachier (125 miles); fourthly, from Sam- 
son to Siras (250 miles); fifthly, from Siras to Erzeroum (312 miles); 
sixthly, from Broussa to Yenitini (62 miles); seventhly, the Syrian 
lines (310 miles). Thus when all these lines have been constructed 
the total mileage of the Turkish railways will be only 4600 miles, 


NOTES AND MEMORANDA. 


WHEN brass castings are of too complicated a form to be ground, 
filed, or machined, they may be finished by the action of acid, 
either alone or combined with a varnish. After cleaning the cast- 
ing by heating it and plunging it into acidulated water, it is 
immersed in a bath composed of two parts of nitric acid and one 
part of water, or one part of sal-ammoniac, one of sulphuric acid, 
one of nitric acid, and one of water. The casting is then plunged 
into pure water, then into hot soap ley, and dried in hot sawdust. 

THE insolubility and infusibility of chromic iron render its 
analysis one of the most tedious. Schwarz recommends smelting 
the finely pulverised mineral with chlorate of potash and caustic 
potash, in a silver crucible. The fused mass is dissolved in water, 
and the quantity of potassic chromate estimated by running in a 
solution of ferrous sulphate, then titrating the excess of the latter 
with permanganate wrod The residue, insoluble in water, is 
dissolved in hydrochloric acid, and the iron titrated with stannous 
chloride. A good silver crucible will stand one hundred fusions. 

TuE following formula has been given for a convenient ink for 
marking, by means of a stamp, textile articles that have to be 
washed ol Beweyetn parts of carbonate of soda are dissolved in 
85 parts of glycerine, and triturated with 20 parts of gum arabic. 
Tn a small flask are dissolved 11 parts of nitrate of silver in 20 
parts of officinal water of ammonia. The two solutions are then 
mixed, and heated to boiling. After the liquid has acquired a dark 
colour, 10 parts of Venetian turpentine are stirred in it. The 
quantity of glycerine may be varied to suit the size of the letters, 
After stamping, expose to the sun or apply a hot iron. 

WHEN a casting is very thin, even if of soft grey pig, it is often 
as hard, even though run in sand, as if cast ina chill. Such cast- 
ings may be annealed, so that the surface may be worked, by 
putting them in boxes and raising the temperature to redness. In 
the case of grey iron the castings are surrounded with coarse sand, 
and heated for forty-eight hours; but in that of white iron they 
are surrounded by a mixture of one part of sal-ammoniac and 
twelve parts of hammer scales, and heated for twenty-four hours, 
This length of time is sufficient to soften the skin ; but if the opera- 
tion be continued for a week the castings will become malleable. 

THE riches of the United States from gold and silver mining may 
be partially estimated by the fact that the aggregate production of 
gold up to June 30th, 1883, has been 1,632,304,670dols. That of 
silver has been 598,083,217 dols., making a grand total of 
2,230,447,887 dols., or £446,089,577. Reduced to the equivalent 
weights, the total gold output has been 78,965,572 troy ounces, or 
2707°4 avoirdupois net tons, while the silver weight represents 
462,590,469 troy ounces, or 15,860 tons. Putting the statistics into 
another form, the gold produced in the country up to the present 
time, if brought together, would be sufficient to load 271 ordinary 
freight cars ; the silver, supposed to be collected as fine bullion, 
would require 1586 cars for its transportation. The gold would tax 
the carrying capacity of a large ocean steamship, while the silver 
would form cargoes for a considerable fleet. 

THE water of the old sulphur well at Harrogate, analysed by 
Professor Thorpe, at a temperature of 9 deg. Cent., gave the 
following :—Specific gravity at 16°8 deg. was 1011°04; it contained 
in each gallon 1047°561 grains of solid matter, besides 3°772 grains 
of free sulphuretted hydrogen. The total quantity of sulphuretted 
hydrogen, free and combined, was 6°935 grains; the combined 
being reckoned as 5°215 grains of sodium sulphydrate (NaHS). 
Other constituents are barium chloride, 6°566; calcium chloride, 
43°635 ; magnesium chloride, 48°281; potassium chloride, 97592; 
lithium chloride, 0°753; ammonium chloride, 1°031; sodium, 
chloride, 893°670 ; magnesium bromide, 2°283; magnesium iodide, 
0°113; besides other constituents of less moment. The absence of 
sulphates is, of course, explained by the presence of barium. 

FROM a paper recently presented to the Academy of Sciences of 
Berlin, by Herr Quincke, it appears that the compressibility of 
liquids may be shown under pressures of even less than one addi- 
tional atmosphere. Herr Quincke experimented with liquids con- 
tained in glass bulbs, with a capillary tube attached to them ver- 
tically; the bulbs were placed in the chamber of an air pump, and 
the decrease of volume resulting from increased pressure was 
observed, which method promised more exact indications than the 
opposite one of watching the expansion under diminished pressure. 
Water carefully freed from air by continuous boiling was compressed 
by 49 millionths of its original volume under a total pressure of 
two atmospheres. The following figures express the compressions 
of some liquids resulting from one millimetre additional pressure, 
also in aienthe of the respective volumes:—Glycerine, 0°03; 
olive oil, 0°07; alcohol, 0°12. 

In a paper on “‘The Theory of Cement Hardening,” Herr E. 
Landrin calls the silica which has been precipitated from a silicate 
by an acid and ignited at a red heat ‘‘ hydraulic silica.” It is this 
which effects the hardening of hydraulic mortars. It abstracts 
such a quantity of lime from the lime water in the course of a few 
days that the mass corresponds to the silicate 4CaO,3SiO.. Gela- 
tinous silica obtained by d posing soluble glass with hydro- 
chlori: acid and soluble silica obtained by analysis behave in the 
same way. The above compound of hydraulic silica with lime is 
named by Landrin ‘ Puzzo-Portland.” This is the main consti- 
tuent of all hydraulic mortars, not the silicate 2CaO,SiO,, as 
assumed by Le Chatelier. The theory of Le Chatelier, that the 
hardening of cement depends, as in the case of gypsum, on super- 
saturation phenomena, is, according to the “Journal of the 
Society of Chemical Industry,” disputed by Landrin. 

IN an interesting paper, ‘On the Employment of Electricity in 
Chemical Industries,” by Herr Ferd. Fischer (Dingl. Polyt. Journ. 
251, 418,)a number of electro-chemical and metallurgical processes 
are employed, amongst which is that of R. P. Herman (Ger. Pat. 
24,682, April, 1883), who proposes to precipitate zinc electrolytically 
from dilute solutions of sulphate of zinc with the help of sulphate 
of the alkalis or alkaline earths—potassium, sodium, ammonium, 
strontium, magnesium, aluminium—added, singly or mixed toge- 
ther. These additions appear only advantageous when one has 
solely to deal with dilute solutions of sulphate of zinc. According 
to M. Kiliani—Berg. und Hiittenmdnnische Zeitung, 1883, p. 251 
—during the electrolysis of a solution of sulphate of zinc, 1°33 
specific gravity, the anodes and cathodes consisting of zinc plates, 
the evolution of gas is greatest with a weak current, diminishes 
with an increasing current, and ceases when 1 square centimetre 
pole surface 3 milligrammes zinc are precipitated per minute, as 
the following table shows :— 


Intensity current Gas evolved 
in mg. zinc in ¢.c. on 
per minute 15 grm. zinc 

and 1 sq. cm. precipitated. 
0°0145 
0°0361 . 2°27 
0 0755 . 0°56 
0°3196 O43 
06392 0°33 
3°7274 


The precipitate obtained with a strong current was very firm. 
From a 10 per cent. solution the precipitate was best with a cur- 
rent of from 0°4 to 0°2 milligramme zinc. From very dilute solu- 
tions the zinc was always obtained as a sponge, accompanied by 
energetic evolution of hydrogen. With a weak current and from 
a 1 per cent. solution oxide of zinc was also precipitated, even 
with an electro-motive force of 17 volts, when only 0°0755 mgrms. 
zinc per minute and 1 square centimetre cathode was precipitated. 
The size of the pole surface has consequently to be adjusted 
according to the strength of the current and the concentration of 
the solution. The process of Blas and Miest for the extraction of 
metals from their ores appears good. It is based on the fact that 


the natural sulph Pp duct electricity when they are 
heated and pressed into plates. Such plates are used as anodes 
and cathodes, 


MISCELLANEA, 


Ir has been decided to hold an international exhibition in Bom. 
bay during the cold season of 1885-86, if possible, and a sub-com. 
mittee has been appointed to prepare a report to the Government 
on the feasibility oF the scheme. 

THE last course of Cantor lectures of the et Arts for the 
resent session will be “On Fermentation and Distillation,” by 
-rofessor Noel Hartley, F.C.S. The course will consist of three 

lectures, and will be given on Monday evenings, the 12th, 19th, 
and 26th instant. 

Art the Siloh ceeeel, Landore, on the 1st inst., Lady Siemens 
presented photographs of the late Sir W. Siemens to 768 of the 
workmen employed by the Landore Siemens Steel Company, who, 
it will be remembered, some time ago subscribed towards a testj. 
monial for presentation to the late knight. 

A NEW engineering establishment, to be known as the Central 
Dock Engine Works, bas been built at West acre ig for Messrs, 
W. Gray and Co., and is now almost completed. It contains 
excellent plant, and is an establishment provided in every respect 
with the arrang ts y for carrying on a large business 
under the most favourable conditions. 

Ir is stated that there are now idle in the ports of the north-east 
coast from want of employment no fewer than 137 ocean-going 
steamers of 150,000 tons gross, valued at over a million sterling, 
and employing 1800 men when voyaging. This shows an increase 
of thirteen vessels on the total number idle two months ago. A 
largely-attended meeting of shipowners of England and Scotland 
was held on the 30th ult., at Neweastle, to consider the proposal 
to lay up one-fourth of the steam tonnage for four months, with a 
view of forcing up freights, which at present are declared to be 
unremunerative. The proposal was carried, only three hands being 
held up against it, and arrangements are being made for carrying 
it into operation on May 20th, provided the owners of 1500 steamers 
have then entered the association, 

THE annual meeting of the Birmingham gua trade took yee on 
Tuesday. The annual report showed that the number of barrels 
dealt with in the Proof House during 1883 was 681,439,as compared 
with 771,597 during 1882, and 730,364 during 1881. The amount 
of cash received for barrels had been £8647, against £10,157 in 
1882, and £9261 in 1881. Including accrued profits since December 
3ist last, the reserve fund was £5000. The profit on the past year 
had been £1804. New ramming machines had been introduced 
during the year for the protection of the workmen, and they had 
worked most satisfactorily. In moving the adoption of the report, 
the chairman—Mr. J. F. Swinburne—congratulated the meeting 
upon the fact that a firm at Liége had obtained permission to take 
measurements of their machinery. The report was adopted. 

Tue South Staffordshire Institute of Mining Engineers had read 
to them at Dudley on Monday a paper by the President ‘* On the 
Beaumont Rock Drill.” The author was of opinion that the appa- 
ratus was unsuitable to the Black Country district, but he believed 
that Cannock Chase might derive some benefit from its use. In 
the discussion which followed, it was urged that in working 
ordinary collieries there was but little chance of the invention 
being used, that under the most favourable circumstances the air 
locomotive attached to the apparatus could only approximate to 
the cost of rope haulage, and would probably be more expensive, 
In the case of gob roads, the locomotive as a substitute for horses, 
where the roads were good and easily kept in order, would be 
favourable as a matter of economy. It was decided to lay these 
views before Colonel Beaumont, and a vote of thanks was accorded 
to the author of the paper. 

A PAMPHLET has been published having for its object the recom- 
mendation of a new scheme for the construction of a ship canal 
from Manchester to Liverpool on wholly different lines from that 
which is now before Parliament. The scheme in question has been 
under consideration for some considerable time, and has supporters 
in both cities. The distinctive feature of the scheme is that it shall 
be cut directly through the land, in no place touching the river 
Mersey along its route. The projectors say that a canal, which 
would begin at Garston and take a direct course overland to Man- 
chester, leaving the estuary altogether out of sight and not touch- 
ing it, would answer even a better purpose than a scheme for 
putting down training walls and otherwise interfering with the 
natural flow of the river could ever do. They further allege that 
the great opposition which the present Bill will meet will be on the 
matter of the estuary works, which are of a highly radical 
character. As the scheme proposes to begin at Garston, it has 
already obtained the assent of certain Liverpool people. 

A test of the electric light for fishing purposes was made during 
the trial trip of the steamship Tilly, on the 28th ult., on the 
Clyde. The Tilly was built by the Abercorn Shipbuilding Com- 
pany, and engined by Messrs. Hanna, Donald, and Wilson, of 
Paisley. She is an iron steamer, 105ft. long by 18ft. beam, built 
under special survey, and classed 100 Al at Lloyd’s, and is intended 
for fishing operations in the Java seas. The engines are of the 
ordinary high-pressure, compound, condensing class, with cylinders 
léin. and 32in. diameter respectively, by 24in. stroke, with one 
boiler working at 80 lb. per square inch, the speed attained on trial 
being 105 knots. She carries a powerful submarine electric arc 
lamp enclosed in a water-tight casing of glass, as a mode of 
attracting fish, and catching the same by means of nets—this being 
the first application on a practical scale in this country of the 
electric light to such purposes, the lamp being 15,000-candle power. 
For the purpose of testing the submarine lamp it was lowered into 
the sea some few feet below the surface of the waves, and subjected 
to a four hours’ continuous working trial—this being the test 
imposed by Mr. Hayes, the inspecting engineer—the engine and 
dynamo making a speed of 700 revolutions per minute, the result 
being a perfect illumination of the sea for a considerable distance 
around the lamp, which, as the darkness of night came on, hada 
very novel and striking effect. The trial was completed at 10 p.m., 
when the lamp, still burning brilliantly, was hoisted up from the 
deep, and found to be working in perfect order. The electric light 
machinery, driven by one of Gwynne’s “ Invincible” high-sy 
engines coupled up direct to a Lumley dynamo and placed ina 
convenient corner of the engine-room, was supplied and fitted into 
the steamer by Messrs. Patterson and Cooper, of London. 

THE International Electric Conference at Paris has adopted 
the following resolutions:—‘‘(1) Unités électriques proprement 
dites.—ltre Résolution: L’ohm légal est la résistance d'une 
colonne de mercure d'un millimétre carré de section et de 106 cen- 
timétres de longueur 4 la température de la glace fondante. 2tme 
Résolution: La Conférence émet le veeu que le Gouvernement 
francais veuille bien transmettre cette résolution aux divers ¢tats 
et en recommande I’adoption internationale. 3%me Résolution': 
La Conférence recommande la construction d’étalons primaires en 
mercure conformes a la résolution précédemment adoptée et con- 
curremment Temploi d’échelles de résistances secondaires en 
alliages solides qui seront fréquemment comparées entre elles et 
avec |’étalon primaire. 4éme Résolution: L’ampére est le courant 
dont la mesure absolue est de 10 exposant moins 1 en unités 
electromagnétiques. 5éme Résolution: Le volt est la force 
electromotrice qui soutient le courant d’un ampére dans un con- 
ducteur dont la résistance est l’ohm légal. (2) Courants élec- 
triques et paratonnerres.—lére Résolution: Il est a désirer que 
les résultats des observations recueillies par les diverses adminis- 
trations soient envoyés chaque année au Bureau International des 
Administrations Télégraphiques 4 Berne qui en fera un relevé et 
le communiquera aux Gouvernments. 2éme Resolution: La Con- 
férence émet le voeu que les observations des courants terrestres 
soient poursuivies dans tous les pays. (3) Etalon de lumitre.— 
Résolution: L’unité de chaque lumiére simple est la quantité de 
lumiére de méme — émise en direction normale par un centi- 
métre carré de surface de platine fondu a la température de 


solidification. L’unité pratique de lumitre blanche est la quantité 


de lumiére émise n 


ement par la méme source,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tux Wittmer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*#.* With this week’s number is issued as a Sw ta T'wo- 
* age Engraving of the Engines and Boilers in the Electric Light 
Shed of the Health Exhibition, Every copy as issued by the 
Publisher contains this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be roeen gone by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request ndents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

Y, R.—Two-and-a-half per cent. appears to meet the case, 

J. R.—Jf you consult Chambers’ Look ‘On Logarithms,” you will find the 
means of obtaining any power of any number, 

A. B. axnp Co.—Messrs. Bailey, of Salford, can supply you with a pressure 
recorder which will no doubt suit your purpose, 

J. W.—(1) No. (2) Unless we know to what use your boiler was to be put we 
could not tell which of those you name is best for your purpose. For 
example, if you want to get up steam quickly, the boiler with the smallest 
quantity of water would be the best. (3) Only that part of the tubes 
under water is to be called heating surface; the remainder is superheating 
surface, and serves a good purpose in drying the steam. (4) There are 
several books on valve gear, of various sizes and prices. You can see moat 
of these at Spon’s, Charing Cross, and select what suits you. 

J. D.—Your great difficulty will be in getting sound castings, At a pressure 
of four tons on the inch water will ooze through cast iron. The cocficient 
of friction of ram leathers is a very variable quantity, It often reaches, it 
is said, one-tenth, but the available trustworthy information concerning it 
ia very amall, It has recently been ascertained that if aram is made to 
rotate a little while moving longitudinally in cup leathers, the frictional 
resistance is very much decreased, We have some doubts as to whether it 
will be possible to make a cast wron cylinder quite tight and sound of the 
great size you require, 


TRAMWAY ENGINES. 
(To the Editor of The Engineer.) 
Srr,—I should esteem it a great favour if any reader could give me the 
address of the makers of first-class steam tramway engines and cars, 
Hastings, May 7th. W. BJ 


PULLEY LATHES. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers give me the names and addresses of 
English makers of lathes for ae pulleys, &c., in which the mandril 
is vertical and the work laid upon the face plate? ea 4 

London, April 30th. 


WATER SUPPLY FITTINGS. 
(To the Editor of The Engineer.) 

Sir,—-Will any reader answer the following questions :—(1) With a 
pressure of 301b. to the square inch, what quantity of water would 4in, 
service from water main supply per hour? (2) With a pressure of 30 1b. 
to the inch, would }in, service from the main supply jin. or lin. fittings in 
a house, and would it be to the company's advantage in preventing waste 
and strain on fittings? E. C, 

Littlehampton, May 7th. 


LOCOMOTIVES WITHOUT WATER. 
(To the Editor of The Engineer.) 

Sin,—If any of your readers can assist me in the following matter, and 
will kindly do so, I shall esteem it a favour :—There is no water available 
for steam power at our works; I, however, find it absolutely necessary 
to have a locomotive of from 10 to 12-horse power. Are there any loco- 
motives made worked by other than steam power ; if so, where can I see 
one at work, and who are the makers? We may say that we have a 
stationary hot-air engine at work. R. B. 

Buxton, May 5th. 


(Possibly a condensing locomotive would answer your purpose.—Ep, E.] 
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MEETINGS NEXT WEEK. 


Antiseptic Treatment of Timber.” Paper to be read, ‘On the 


MI 

CnemicaL Socrery.—Thursday, May 15th, at 8 p.m.: ‘On the Indices 
of Refraction of Organic Substances,” by Dr. J. H. Gladsto 
“On Fluorene Derivatives,” by Mr. W. R. E. Hodgkinson, 
Minor Researches on the Action of Ferrous Sulphate on Plant Life,” by 
Mr. A. B. Griffiths, 

Society oF AnTs,—Monday, May 12th, at 8 p.m,; Cantor Lectures,— 


Lecture I., “ Fermentation and Distillation,” by Professor W. Noel 
Hartley, F.C.S. Wednesday, May 14th, at 8 p.m.: Twenty-first ordinary 
meeting. —‘‘Telpherage,” by Professor Fleeming Jenkin, F.R.8, Sir 
Abel, C.B., D.C.u., Chairman of the Council, will 
preside. 
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THE PROTECTION OF OUR COALING STATIONS, 


Lorp Harrineron’s recent declaration, in reply to a 
question addressed to him respecting contributions by our 
colonies towards military expenditure within them, to the 
effect that such contribution was not asked for in regard 
to protection afforded to coaling stations used for Imperial 
x Loma involved what may fitly be termed a pleasant 
allacy. We should naturally conclude from the terms in 
which Lord Hartington expressed himself that efficient 
protection was afforded to all the places at which the 
steamers of our great mercantile marine call to replenish 
their supply of fuel. The question may be asked, perhaps,— 
In what category did the Minister for War intend to class 
ports used for such a purpose? Did he imply a distince- 
tion between such as are only, or mainly, used by ships of 
the Imperial Navy, and those which are the resort of 
mercantile vessels chiefly? If he did—although we cannot 
consider such a distinction to be justifiable in the applica- 
tion of the term Imperial—there is, doubtless, some ground 
for the statement made; but it is manifestly improper, we 
hold, that any such distinction should be drawn. All and 
every port at which stocks of coal are accumulated for the 
purpose of supplying ships should be held included within 
the scope of Imperial service, and should, consequently, 
receive full and proper protection from Imperial funds. 
But it is a fact that with the exception of those places more 
especially looked upon as the resort of our ships of war, 
there is a lamentable want of the means necessary to repel 
hostile attack. Starting from our home ports eastward, we 
find Gibraltar, Malta, Cyprus, and Aden, all, as coaling 
stations used by our Government ships, well provided with 
the means of defence. At Suez, of course, our ‘stores 
ate situated within the jurisdiction of a foreign Power, 
and it is only under the shelter of possible neutrality that 
the stocks of coal there can be considered safe. But 
continuing our pictured journey to the eastward of Aden, 
we come to Ceylon, in which island there are three great 
coaling ports—Colombo, Galle, and Trincomalee. The 
latter is the great rendezvous of our ships of war composing 
the Pacitic squadron, and large stores of coal are kept here 
for the ant almost exclusively of the Navy. Yet it is 
very certain that Ceylon pays for the troops kept for its 
defence, and it is the only coaling station in Ceylon which 
is in a condition to repel an enemy. The newly-formed 
harbour of Colombo is now one of the chief coaling ports 
of the world, and the stores of fuel accumulated there are 
exceedingly large, this being a necessity to provide for the 
supply of the numerous steamer lines which make it their 
place of call, Yet it is not too much to say that Colombo 
is absolutely defenceless against an attack in force from 
the sea. Some twelve or fourteen years ago the old Dutch 
fortifications were almost entirely demolished, on the plea 
that they were no longer efficient in these days of heavy 
artillery and exact vertical fire, and that they obstructed 
the free ventilation of the large and populous area included 
within them, and occupied much valuable space; so their 
moats were filled in and their sites levelled, but nothing, 
comparatively speaking, has since been done to furnish 
modern substitutes for them, and Colombo remains now, 
as it has done since the demolition referred to took place, 

ractically defenceless;s We have heard much of the 
Royal Commission on Colonial Defence and of its recom- 
mendations, but nothing has yet been taken in hand at this, 
our chief Eastern coaling port, to give effect to them. It 
was only the other day that the General in command at 
Ceylon opposed the reduction of the force maintained under 
his orders, on the ground that if below its present strength 
there was no means of ensuring the protection of the port, 
its vast stores of coal, and large influx of vessels. Can it 
be said that Colombo is less wanting Imperial protection 
than Trincomalee, which latter port is scarcely visited save 
by a few ships of war? 

As regards the other coaling station of the island, Galle, 
which, although in its decadence since the formation of 
the harbour at Colombo, still supplies the wants of many 
vessels the masters of which do not care to make the 
détour involved by a call at the last named place, it is 
a well-known fact that although a few heavy guns are 
mounted upon its old fortifications, these can in no way be 
looked upon as likely to prove efficient in repelling an 
attack in any force from the sea, and the coal stored at 
Galle is, therefore, as unprotected in the event of war 
with any naval Power as is that at Colombo. Bombay 
and Calcutta are doubtless sufficiently supplied with the 
means of defence, but these ports come within the pre- 
sumed meaning of Lord Hartington when he referred to 
coaling stations maintained for Imperial purposes. 
Kurrachee is, we believe, better furnished with the appli- 
ances of modern warfare than the ports of Ceylon that we 
have referred to; but then it is the resort of the Persian 
Gulf Squadron, and as such may well be included in Lord 
Hartington’s general designation. Proceeding further 
eastward, we find many coaling ports practically without 
means of defence, among them being the recently formed 
coal depdt of Diego Garcia. In the Malay Peninsula 
there are several places, notably Singapore and Penang, 
where heavy supplies of coal are kept. The first-named 
is the rendezvous of the naval squadron, and may be 
assumed to be well protected, but Penang has no such 
assurance; while the island of Labuan, in which are 
situated considerable coal mines, is left to the guardianship 
of a few local police. 

In our Western ions, if we except Bermuda and 
Halifax, we shall find but few of the ports of call of our 
mercantile steamers supplied with fortifications of a modern 
character. In fact, we understand the Commission on 


Colonial Defences has unequivocally condemned such as 
do exist, but we have not learned that — have been 
taken to fulfil its recommendations for the West any more 
than they have been for those relating to the East. It is 
not pleasant to contemplate what might ensue should war 
break out between Great Britain and any great naval 
Power. A few heavily-armed cruisers, eluding the vigilance 
of our own ships, might in a month completely cripple, bythe 
destruction of the coal accumulated at the ports we have 
named, the whole of the movements of British vessels, 
both of the Navy and the mercantile marine, and we cannot 
therefore but consider that the delay in giving effect to 
the recommendations of the Royal Commission we have 
cited is most dangerous and unjustifiable. Apart from the 
immediate question we have considered, that of the present 
system of storing coal at our colonial ports demands, we 
hold, considerable revision. It can scarcely be a wise 
policy to store this valuable and highly inflammable mate- 
rial, as it isin nearly every case at present, in wooden coal 
sheds on wharves quite open to an enemy’s fire. One shell 
successfully herd would at nearly every port within our 
knowledge set the whole stock in a blaze, and the con- 
tiguity of the sheds to the shipping would render it 
extremely probable in such an event that the flames would 
irresistibly spread to all the vessels in harbour. Granted 
that for convenience it is desirable that the stores should 
be handy to the shipping, it still seems to us that, for the 
reasons we have above named, some measure of precaution 
should be taken against such a contingency as we have 
referred to. It may be urged that earthwork ramparts and 
bomb-proof roofs could not for lack of space in many 
instances be constructed in the positions now occupied by 
such stores. Why not, then, remove them further inland? 
All coal must be transferred from them either by boat or 
truck, and it would not entail prohibitory expense to 
extend the necessary rail or canal communication to a 
position of safety. AtColombu, we understand, the ground 
reclaimed from the harbour is being utilised for the erec- 
tion of further needed coal stores, a site most open to fire 
from the sea. So long as se is maintained such a 
locality for them has undoubted advantages; but it is a 
question as to whether these may not be too dearly pur- 
chased by the liability to a catastrophe in case of war 
which we cannot contemplate without serious alarm. 
Lord Hartington has referred to defence given to coalin 
stations. He and his fellow Ministers may well be ask 
to consider what that defence consists of, and the serious 
responsibility which must rest on those who delay, year 
after year, giving effect to the recommendations of the 
Commission, the appointment of which was sufficient 
proof of the gravity of the matters it was a to 
report upon, and to which we have endeavoured thus briefly 
to call attention. 


THE LONDON CENTRAL ELECTRIC RAILWAY. 


Ir is, we think, much to be regretted that the Select * 


Committee of the House of Commons has thrown out the 
London Central Electric Railway Bill. In another pra 
we give an abstract of the evidence of Mr. Henry Law 
and Mr. Siemens, It will be seen that the picture drawn by 
the former gentleman is one of perfect Metropolitan locomo- 
tion. Brunel, it is said, proposed that after he had laid 
his rails on the Great Western Railway, on the tops of 
piles driven into the ground, a car fitted with a couple of 
enormous grindstones should be run over it to remove 
every inequality and asperity from the surface of the rails. 
Of course he did not carry out this scheme. The inequali- 
ties in his permanent way were of a kind beyond the power 
of grindstones to rectify. Mr. Law describes a line, how- 
ever, as near perfection as that which Brunel imagined. The 
rails, Mr. Law told his hearers, were to be carried on longi- 
tudinal timbers supported on beams on the invert of the 
tunnel, with a layer of felt between the wood and the bricks. 
The surface would be dead level “like glass”—that is to say, 
there would be no inequalities. On such a track the 
resistance of the very light cars which it was proposed to 
run on it would be very small indeed. As a scientific 
experiment, the working of such a line would be extremely 
interesting. It is not to be supposed that Mr. Law built 
castles in the air. We have no doubt whatever that he 
could make and maintain such a permanent way as he 
described; but he could only maintain it by reason of the 
light weights running on it. A locomotive with 16 tons 
on a single pair of wheels finds out the weak places in 
permanent way with perfect precision. It is impossible to 
make a road anything like that described by Mr. Law for 
use under heavy locomotives. Mr. Law’s line would be 
successful only because the rolling stock would be so light. 
The Metropolitan Company knows to its cost what the use 
of needlessly heavy rolling stock means. Mr. Law pro- 
mised—and as we think truly and reasonably—that the 
public would find the electric railway cars comfortable. 
One of the most noteworthy features of the enterprise 
would be the remarkable smoothness of the motion. We 
are inclined to think that a trip on the electric railway 
would have supplied an entirely novel sensation—novel, at 
least, as regards railway locomotion. 

The electrical details of the scheme are very simple. As 
the line would be protected from atmospheric influences, 
few difficulties would be met with in the matter of 
insulation. A single conducting rail would be laid down 
between the termini; at one of these latter would be an 
engine indicating 750-horse power, and driving a dynamo 
or dynamos; on this point the information available is not 
very precise. The rails would provide the return circuit. 
In each car would be a motor; and it is calculated that each 
motor would have an efficiency of 50 per cent., and that 
4-horse power would suffice to propel a loaded car at ten 
miles an hour. This is probably much more than would 
really be needed on a track so perfect. The error is on the 
right side, however, as it should be. It is contemplated 
that as many as ninety cars might be at work at one time. 
At 8-horse power per car, this gives 720 indicated horse 
power for the engines driving the dynamos. As much as 
750-horse power would be provided, an ample in being 
allowed by the circumstance that all the cars could not be 
running at the same time, Into certain details neither 
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Mr. Law nor Mr. Siemens, nor the Committee, entered. 
Information on the subject is, however, desirable. It will 
be seen that each motor would act as a bridge, coupling the 
positive current flowing along the central conductor with 
the negative or return current flowing along the rails. 
Thus the motors would be in multiple are; they would be 
in very much the condition of are lamps worked under the 
same conditions ; and certain precautions would have to be 
taken to prevent the serious injury or even burning of the 
motors. Thus, let it be supposed that there were six or 
eight cars all running at one time, and that for some 
reason all the cars save one was stopped—this might 
happen without difficulty—then the whole of the current 
would be transferred to the car which was running, with 
the probable result of instantly destroying the insulation 
of its wires. The car would then be brought to a standstill, 
and would have to be pushed home by the next succeeding 
ear. Of course, the danger to which we allude can be 
avoided, but it is worth while to mention it. Certain 
other points present themselves for consideration, such as 
the probable cost of working, which ought to be very 
small, seeing that the repairs of engines and permanent 
way would be infinitesimal. It is, indeed, possible that 
this would be found the cheapest mode of locomotion ever 
devised ; it is not a necessary consequence that the share- 
holders would get a good dividend, because the cost of con- 
structing the tunnel would be very high. 

The scheme was rejected, not because the Committee 
expressed any doubt concerning the degree of success to 
be achieved, but because the Metropolitan Board of Works 
claimed that the ground to be occupied was already taken 
up with their sewers. It is not quite easy to see what 
will happen if London grows much larger; already the 
existing lines, both of street and railway, are overcrowded. 
For more underground lines we are told there is no room ; 
overhead or “ elevated” railways will not be tolerated ; it 
is to be supposed that the difficulty will settle itself some- 
how. Itis certain, meanwhile, that the authorities give 
the least possible encouragement to schemes for more 
Metropolitan railways. 


CURRENT METERS. 

Is dealing last week with the discharge of rivers, 
we referred at some length to the float meter. The 
current meter—the conception of which is due to 
Woltmann—is a very different instrument. It has many 
forms, but the principle in all is the same. A small shaft 

ing inclined blades is set in the direction of the current 
at the place where the velocity is to be taken. The current 
impinging on the blades causes the shaft to rotate with a 
velocity which is obviously some function of that of the 
current itself. Some simple form of counting enables 
the number of revolutions to be recorded. In the older 
arrangements the instrument was simply fitted with an 
apparatus for stopping and starting it as required 
from the surface of the water. It was lowered down 
upon a rod or by cords until the proper depth was 
reached, and then started. It was suffered to run for 
a given time—say one minute—and was then stopped 
and lifted to the surface. The number of revolutions 
taken in that time were noted, and from these the velocity 
of the current during this minute was deduced. As to 
the mode of making this deduction, the theorist’s plan 
would be to determine the function of the velocity which 
represents the meter’s speed of rotation, and then to make 
a calculation in each case in order to deduce the latter from 
the former. But this would be a very dangerous method 
in practice. Fortunately we are not compelled to have 
recourse to it. The meter has not the same disadvantage 
asthe float ; it may betestedindependently. Forthis purpose 
we need only take advantage of the fact that the action will 
be precisely the same whether the meter moves through the 
water at a given speed or whether the water moves past 
the meter at the same speed. Therefore, to test a meter 
we have only to attach it to some apparatus which can be 
moved through the water at a known s by a rope from 
the bank, or other means. Having done this for, say, a 
minute, we compare the number of revolutions record 
with the actual velocity. By doing this for a considerable 
range of velocities we obtain what is called the rate of the 
meter ina way which is thoroughly satisfactory, being inde- 
pendent of the form of blades, the friction, and all the other 
circumstances which tend to modify the results of theory. 

Several improved meters have been brought out durin 
the last few years. Their inventors have specially aim 
at doing away with the mechanical arrangement, always 
more or less uncertain, for starting and stopping the 
meter from the surface, and at recording the velocity by 
some method which shall be continuous and automatic. 
One of the best examples of this kind is the electric meter 
devised by Mr. G. S. Deacon, and described in vol. 69 of 
the “ Proceedings” of the Institution of Civil Engineers. 
Three of these meters, with all the most recent improve- 
ments, were sent in 1882 to Mr. Robert Gordon, to assist 
in the researches which he has been carrying out for so 
many years, and with such rare energy and perseverance, 
upon the —- of the Irrawaddy; and Mr. Gordon’s 
first report upon the results of its use is now before us. 

This document is both interesting and important, and 
should be read by all engineers concerned in the subject. 
We can do no more here than indicate a few salient points. 
In the first place Mr. Gordon has had opportunities per- 
haps never before enjoyed of testing the correctness of the 
meters themselves. Before sending them out they were 
carefully rated by runs at known speeds in the celebrated 
tank at Torquay, where Mr. R. E. Froude and his 
lamented father have carried out so many experiments for 
the Admiralty and others. Two of the instruments, after 
being in use for some months, have been returned to the 
same establishment, and tested over again. One of these 
appeared to have altered its rate in the interval by about 
6 per cent., possibly owing to some slight to the 
blades of the screw. In the other no serious alterations 
were visible, and even in the first the difference observed 
would be of no moment as long as comparative observa- 
tions only are desired. As the velocities at which the 
meters were run varied from 6in. to 15ft. per second, and 


as the variations at the extreme speeds in the reading of 
the instrument were not more than 2 per cent., it will be 
seen that its reliability has been fairly established. 

In the second place, Mr. Gordon has now, we believe fo 
the first time, been enabled to institute a direct compari- 
son between the velocities given by the double float and 
velocities = by the meter ; both sets of experiments 
being conducted in the same river, at the same time, by 
the same observers, and under the same conditions in every 
respect. The result is completely to overthrow any 
confidence previously felt in the double float method 
for great depths, at any rate for such as exceed, 
say, 25ft. On comparing the results with the meter 
and with the float at such depths, it is found that 
the velocities given by the meter are higher, and by a per- 
centage which greatly increases as the depth is greater 
--varying, for instance, in one experiment from 9 per 
cent. at about 30ft. depth to 33 per cent. at about 60ft. 
depth. This is not the case with a single experiment only, 
but is practically found to exist wherever the two were 
tried together. In some cases, indeed, the difference was 
far greater, but here the meter had probably suffered by 
being clogged by fine vegetable filaments. All cases 
where any doubt of this kind existed were carefully 
eliminated from the results, and Mr. Gordon himself with 
a rare candour admits that, as a general conclusion, the 
double float in such cases gives results which are very 
won tong excess of the truth, and are altogether untrust- 
worthy. 

As we have said, at depths up to about 25ft. the float 
and meter give results fairly accordant, although those of 
the meter are generally slightly the lower. Mr. Gordon 
therefore adheres to the float as a sound system where 
the depth is not great. It may be questioned, however, 
whether the proper mode of putting this statement should 
not be that the float is a good system where the varia- 
tions of velocity are not great. It does not seem possible 
that the depth itself can have much influence upon 
the result, except indirectly through its influence on the 
velocity ; and it is quite clear that it is the difference in 
velocity that brings out the cardinal weakness of the 
double float, viz., that it consists of two bodies tending to 
move at different speeds. If the difference between these 
speeds is small, it may be granted that the joint velocity 
will be governed by the larger size of the lower float, but 


if the difference of velocity is large, and that at the surface | bear: 


is the greater of the two, it may reasonably be suspected 
—and appears now to be established beyond question— 
that it is the surface and not the lower velocity which 
governs the joint result. Hence we would not advise any 
engineer to take Mr. Gordon’s statement too literally, and 
trust implicitly to double float observations in a river 
whose depth is, say, from 25ft. to 30ft. Here he would 
find, we believe, that the velocity near the bottom is but 
a fraction of that near the top, and that the double float 
would fail to record anything approaching to the actual dif- 
ference. Mr. Gordon’s statement only applies to very deep 
rivérs, where the velocity forthe first 25ft. or 30ft. varies but 
little. This, in fact, is evident in the case of the Irrawaddy, 
toanyone who consults the elaborate chart of velocity curves 
which is annexed to Mr. Gordon’s report. It will be re- 
membered that the maximum velocity is never exactly at 
the surface. It is generally at a short distance, say 5ft. to 
10ft. below, but occasionally it is as much as 15ft. to 20ft. 
below, and then the velocity at 30ft. is about equal to that 
at the surface. In other cases, although the maximum 
velocity is near the surface, the rate at which it subse- 
quently falls off is so slow that the surface velocity and 
that at 30ft. still differ very little from each other. 

It is satisfactory to find that these valuable experiments 
have thus disposed of what has for some time been an un- 
explained anomaly in questions of river velocity. It was 
expressed in a discussion on the subject a few years back 
by saying that in the — rivers the bottom velocity may 
be taken as the same as the surface velocity, varying within 
small limits only. “In such cases the whole mass of water 
appears to move almost like a solid body, independently of 


ed | the resistances of the sides and bottom.” This view was 


even at that time out of accord with the experiments of 
Mr. Revy on the great rivers of South America, which 
were made with a current meter; but the authority 
attaching to the double float system was then so great that 
Mr. Revy’s results were not accepted. It is evident now 
that this was a mistake, and that in large rivers, as in 
small, the velocity falls very rapidly after a certain depth 
has been reached, and near the bottom has but a fraction 
of the value it has at the top. 

Finally, Mr. Gordon’s experiments seem to have disposed 
of the view strongly held by some hydraulicians that the 
curve representing the velocity from the top to the bottom 
of a section must somehow or other be a parabola, with its 
apexatornearthesurface. Onlookingatthe chart previously 
referred to it will be found that very few of the curves con- 
form even approximately to such a condition, and that 
those which most nearly resemble a parabola are those in 
which the maximum velocity is at a comparatively great 
depth below the surface, and which therefore seem to indi- 
cate some abnormal condition. In most of them the curve, 
at starting from the surface, is inclined forwards at a sharp 
angle for 2ft. or 3ft. in depth. It then makes a 
very sharp bend, and slopes gently backwards as it descends, 
keeping for some distance in what, for practical p 
may be taken as a straight line. As it approaches the 
bottom it curves more and more, and in some cases, when 
close to the bottom, takes a form not very far from the 
horizontal. It is clear there is nothing in such a curve 
— can possibly be forced into accord with the parabolic 
theory. 


THE NEW SIBERIAN RAILWAY. 


A QUESTION not only of commercial importance, but of great 
technical and engineering interest, is that of how Europe may 
best be connected with Siberia by a line of railway. It is a 
question which was decided in principle many years ago by the 
Russian Government; the problem now awaiting merely formal 
solution to-day is simply what direction the promised railroad 
shall take. To be strictly correct, it may be said that there are 


three rival schemes in the field. The first pro that the 
communication shall take place by means of a Tine connecting 
Nishni Novgorod with Kazan, and ending in a temporary ter. 
minus at Ekaterinburg; the second plan is to start from Samara 
and carry the rails to Ekaterinburg through Ufa; the third 
scheme is a proposal to reach Ekaterinburg, passing through 
Tetushka, from some point of the Morshan Sizyran Railway, 
This last project may be dismissed from consideration altogether, 
The only competition, if there be any at all, is between the two 
schemes first-named. And of these the Nishni Novgorod one has 
the immense advantage over its rival thatit has been twice adopted 
in principle by imperial ukase. The scheme was drawn up so far 
back as 1875 by the Council of the Empire, and the same year saw 
its confirmation by a decree of the Czar, This was virtually a 
triumph over the project then entertained of starting the rail. 
way at Rybinsk. Eight years, however, passed without any 
attempt being made to give effect to the imperial rescript. In 
the meantime the Minister of Ways and Communications came 
forward with a proposal. It originated with the zemstvos, or 
district board of Samaraand Ufa, who, in conjunction with Rybinsk 
merchants, had discussed the question of a line to Ekaterinburg 
from Samara, theiraim being that of putting themselves into closer 
communication with the rich districts of Southern Siberia, 
Permission was, indeed, actually given by the committee of 
ministers of certain preliminary works in connection with the 
Samara project, and those preliminary works were Carried out, 
Further than this, however, Government sanction did not go, 
In fact, the previous decision of the Council of the Empire in 
favour of the Nishni Novgorod scheme was reaffirmed by a 
second imperial ukase of date 27th April, 1881; yet, in spite of 
this significant state of things, the controversy between the two 
projects is still vigorously kept up. The technical issues are 
very simple. The distance between Nishni Novgorod and 
Ekaterinburg, through Kazan, is 1252 versts; the distance 
between Samara and Ekaterinburg, through Ufa and Zlatust, 
940 versts. The Nishni Novgorod line would involve the build- 
ing of bridges across the rivers Oka, Volga, Kama, and Viatka; the 
alternative route would be complete with a single bridge over the 
Bielaya. The Government scheme would render necessary the con- 
struction of 1252 versts of line; the Samara-Ekaterinburg projec: 
would involve the making of a new railroad for a distance of 
940 versts. So far, therefore, as cost is concerned, the latter 
scheme has a manifest advantage. A Nishni Novgorod line, it 


‘| has been calculated, would cause an expenditure of from thirty- 


six to fifty millions of roubles more than the highest cost of a 
railroad between Ekaterinburg and Samara. The real problem, 
however, begins neither at Nishni Novgorod nor at Samara. It 
commences, as practically the proposed line of railway must 
commence, at Moscow. The question, in its larger and national 
ings, is not now to construct a line of railway at the 
smallest possible cost, nor even how to direct its course 
so as to benefit local interests eager for development 
en route, but rather how to connect European with 
Asiatic Russia by the shortest and most direct line. This 
way of looking at the matter—and it is the way which 
beyond all doubt has influenced the decisions of the Russian 
Government—at once relegates the Samara-Ekaterinburg 
scheme to the background. The line distance from Moscow to 
Ekaterinburg through Riazan, Riazhsk, Samara, and Cheliabinsk, 
would be 2006 verst; that from Moscow to Ekaterinburg through 
Nishni Novgorod and Kazan would not exceed 1662. There is 
thus on broad, national, strategic, and to some extent even com- 
mercial grounds, an advantage of 344 versts in favour of the 
Nishni Novgorod scheme; and it is this scheme for the practical 
realisation of which there is every reason to believe the Russians 
will in a few days issue its final authorisation. 


EFFECT OF RESTRICTION IN THE IRON TRADE, 


Tue returns of the Cleveland Ironmasters’ Association for the 
month of April show that the policy of restriction adopted in 
March is beginning to take effect. The wisdom of that policy 
was very seriously questioned at the time, but no other remedy 
for the results of over-production could be su . There 
are in the Cleveland district 166 furnaces. Of this number 101 
were in blast on the 30th of April last, and fifty-five were cold. 
The production of the 101 furnaces is divided over Cleveland 
iron, hematite, and spiegel. During last month 129,764 tons 
of Cleveland iron were produced, and 74,557 tons of hematite, 
&c. This was a reduction of 12,240 tons as compared with the 
previous month. At the end of April the total stocks of pig 
iron held in makers’ stocks, makers’ stores, railway stores, and 
warrant stores, were 283,433 tons, as compared with 291,733 
tons on the 31st March. In other words, the district produced 
12,240 tons less than in the previous month, but only reduced 
stock by 8300 tons. It, therefore, appears that but for the 
restriction introduced stocks would have been increased by 
16,000 tons, and that in a month when increased shipments 
usually begin to operate towards a reduction of stocks, Curi- 
ously enough, however—and this may be taken as a striking 
proof of the depressed condition of the trade—the shipments of 
Cleveland iron were about 2500 tons less in April than in March. 
Since a policy of restriction was last adopted in 1879 owners of 
blast furnaces have, by the employment of improved methods 
of heating, and greater care in mixing, procured from their 
furnaces very much greater yields than were ever before known. 
A blast furnace of ordinary capacity is now in some instances 
able to keep up an average output of 100 tons per day. In 1879 
the maximum was 500 tons per week. It follows, therefore, 
that a smaller number of furnaces is required to keep the make 
up to its average position. If the Cleveland ironmasters can 
retain sufficient cohesion to maintain the policy of restriction 
for twelve months, they will to a very large extent have grappled 
with the difficulty, It is true it is a painful process for the 
interest of capital and labour alike. But to continue making 
iron at a dead loss would only lead to ultimate ruin, while restric- 
tion may be expected to produce a beneficial effect, and so enable 
Cleveland ironmasters to again compete successfully in the 
market. 


FALLING OFF IN SHIPBUILDING. 


AruovcH the statistics are only procurable for a third of the 
year, and for one centre of the shipbuilding trade only, there is 
evidence that there will be a very serious falling off in the 
tonnage of the vessels that will be built in the present year. 
It may be remembered that last year the Clyde built 417,000 tons 
of shipping, and, roundly sta about one-fourth of this was 
built in the first four months of the past year. This year the 
tonnage of the vessels that. have been launched in the first four 
months on that river is stated at less than 90,000 tons, or, 
roughly, 20,000 tons less than in the corresponding period. It 
is believed, from the number of the vessels that are now in 
course of construction, that the falling off in the tonnage 
launched in the next few months of the present year will be 
still greater than that in the months of the year that are gone; 
and it is well known that in some —_ ~~ of vo =. 
building trade the collapse of the industry in the present y 
mee A much more serious and complete than that of the 
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Clyde, so that it is evident that the tonnage of new vessels for 
the present year will be very much _less than that of the past 
year. So far as the industry itself is concerned, the loss is one 
+ is regrettable for the present, but it has also the aspect of 
a great relief to the ae trade, and one that will allow of a 
more speedy recovery would have otherwise been possible. 
There are also some contingencies that might affect the trade— 
the decision of the American Congress as to the “free ship” 
question, but as the decision on this cannot be far off, it is i 
to speculate upon it now. 


LITERATURE. 


Die Schiffsmachine ihre Construction, Wirkungsweise und Bedie- 
nung. Bearbeitet von Cart Bustey, Kaiserlicher Marine 
Ingenieur, &c. Kiel: Iipsius and Tischer. 1883. 507 pp. 

Tur aim of the author of this book has been to provide 

marine engineers, students, and all concerned with marine 

engine and boiler construction, with a book which shall 
contain a practical digest of the theory upon which 
design and construction should be based, and with 
numerous examples of the practice of marine engineers of 

Germany and other countries, For this he is unusually 

advantageously circumstanced, as he is at the same time 

an engineer in the Imperial German Navy and professor 
in the Royal Academy at Kiel. Commencing with heat 
and the thermodynamics of marine engineering, the author 

roceeds with a discussion of the laws relating to the 
application of heat in the generation of steam, and follows 
with the laws and phenomena of steam expansion. Com- 
bustion is next dealt with, and the steam - producing 
powers of coals from all parts of the world are set forth, 
with observations on the essential conditions for proper 
combustion in boilers, Economy in coal consumption as 
affected by the performance of boilers and engines of 
different kinds, is dwelt upon at great length. Proceeding 
next to the practical applications of the theory and 
experimental information which has so far occupied his 
pages, the author describes the design, construction, and 
management of various kinds of boilers in use in German 
and other war and merchant vessels, the names and parti- 
culars of many of which are given. The illustrations of the 
boilers, as of the machinery, are especially worthy of 
remark. They are published as separate lithographs; and 
though on a small scale, they are so well done that eve 
detail of construction is very clearly shown. They are all 
coloured in the sectional parts; and whether we speak of 
the boilers, boiler fittings, or engines and machinery, we 
may say that no book of its kind in English is illustrated 
with any approach to its completeness or finish. Having 
thus dealt fully with all that relates to the generation of 
steam, and with the heat problems concerned in its use, the 
engines and machines used in war and merchant ships are 
next and equally well described. The machinery ms tha 
to includes every mechanical appliance used in steamships 
of every kind, large and small; and no detail is too small 
for the author’s notice. There is certainly no book pub- 
lished giving —— which will compare with this collec- 
tion of the er machinery in use at sea. The informa- 
tion is brought down to very near the end of last year, and 
in the form of tables an immense amount of statistical and 
other matter relating to German, French, and English 
ships and their machinery is given. The dimensions of 
boilers thus given are more numerous and complete than 
can elsewhere be found; and in this and other respects the 
author shows a very wide acquaintance with the work of 
engineers in foreign countries. The book is one which 
combines in a remarkable way the practical and the theo- 
retical. For its completeness in both, and because of its 
value for reference, it will no doubt find very numerous 
purchasers; and we shall be glad to see an English transla- 
tion of it. The book has a good table of contents, but it 
lacks an index. 


Absolute Measures in Electricity and Magnetism. By ANDREW 
9 M.A., F.R.S.E. London: Macmillan and Co, 1884. 
Pp- 
Tuis little book is an amplification of some articles con- 
tributed to Nature on “The Measurement of Electric 
Currents and Potentials in Absolute Measures” about a 
year ago. It is not pretended that it is a complete treatise 
on this subject, but it gives a clear account of the absolute 
units system of measurement, and of the methods and 
instruments for theoretical and practical work. It is a 
little book, but there is much in it. It commences with an 
explanation of Gaus’s method of determining that mystic 
quantity, H, which a contributor to an eastern county paper 
in describing Messrs, Crompton and Co.’s works so hopelessly 
mixed up with the strength of concrete. He makes this 
easy by showing how to make a simple instrument for 
the purpose, and then showing how to use it. An explana- 
tion of absolute units and derivations of practical units 
naturally follows, with a description of the tangent 
galvanometer. Sir W. Thomson’s potential and current 
galvanometers are then described, and potentials and cur- 
rents in derived circuits dealt with. e comparison of 
resistances by various forms of bridges is next explained, 
followed by the measurement of energy in electric circuits, 
including weeny oe may be in any such circuit and 
such effects as may be brought about in efficiency by varia- 
tion in the speed of dynamo machines; the efficiency of a 
secondary battery, use of electro dynamometers, and the 
measurements of intense magnetic fields. Some useful, and 
to some extent original tables, complete the book. 


The Art of Soapmaking : a Practical Hand-book of the Manu- 
facture of Hard and Soft Soaps, Toilet Soaps, dc. By ALEX- 
bone Watt. London: Crosby Lockwood and Co. 1884, 

Pp. 

Excepr in works on applied chemistry and a few encyclo- 

pedic articles, and in such works as Ure’s “ Dictionary,” 

Soapmaking, one of the oldest manufactures, has no readily 

accessible literature. Mr. Watt’s work is therefore a very 

acceptable hand-book, especially as he is practically ac- 

quainted with its subject. In an introductory chapter a 

brief notice of the history of soapmaking is given. The 


first chapter of the book explains the work of Chevreul, 
and the hinge upon which all soapmaking turns, namely, 
saponification. Proselaes ot saponification and soapmaking 
apparatus are then described generally, and the rest of the 
book is taken up with descriptions in particular of the 
methods by which the numerous kinds of soap now sold 
are produced from an almost limitless variet: of materials, 
The part played by modern chemistry in reducing the cost 
of production is shown in almost every page. The formula 
for every kind of soap is given; but large as is the soap 
industry, it is to be regretted that it can be carried on 
with but comparatively little help from the engineer ; at 
least, one would gather this from the author’s book, but 
fortunately there is a eal of machinery used of 
which the author has not thought it necessary to give any 
full description. 


PRIVATE BILLS IN PARLIAMENT. 


Group 1.—We give this week an abstract of the important 
evidence submitted by Messrs. Law and Siemens, before the 
Select Committee of the House of Commons, on the London 
Central Electric Railway Bill. Although, as stated in our last 
issue, the Committee did not think it advisable to allow the 
scheme to proceed, the evidence of the two gentlemen in ques- 
tion cannot fail to be of interest. 

Mr. Henry Law—of the firm of Law and Chatterton, engi- 
neers—who planned the engineering details of the railway, was 
the first to give evidence. In answer to Mr. Moulton, he said 
the railway would be entirely underground, the maximum 
depth being 36ft., and the minimum depth at Farringdon-street, 
at the Fleet Valley, 17ft. to the rails. The main station would 
be at Charing Cross, the second at Cranbourne-street for 
Leicester-square and Long Acre; the third at Dudley-street. 
At that point the branch from Piccadilly Circus joined the two, 
then proceeded together to New Oxford-street, where there was 
another station to Little Queen-street, where was a station 
serving for Lincoln’s-inn-fields ; a station at Brownlow-street 
which served for Bedford-row and that district ; a station at 
Gray’s Inn-road; a station at Holborn Circus, where the 
stationary engine would be for making the electric power ; a 
station at Farringdon-street for the new meat market, the fish 
market, and the fruit market; a station at the Old Bailey and 
at the new Post-office. It would not interfere in any way with 
the main drainage of the metropolis, The estimates of cust 
were extravagant. There would not be any openings in the 
streets at any time during the p of the work. Shafts 
would be sunk at the sites of the stations, and the earth would 
be removed from those points at night. There would be no 
disturbance of the surface of the road or of the adjoining 
property. They proposed to work the line entirely by electricity. 
There would be astationary engine placed on vacant land near Hol- 
born Circus. It would be acompound engine, condensing and work- 
ing up to 750 indicated horse-power. The electricity would be 
conducted along the line, and the rolling stock would take it up 
by motors. Every carriage would carry its own motive power. 
The principle of the Electric Railway was exceedingly simple. 
If a dynamo was caused to revolve by some power that they 
applied to it, and that current was carried to some other dynamo 
properly connected, the second dynamo would be made to revolve 
in sympathy with the first. If the first dynamo was very large 
they might move a very large number of small dynamos by the 
current, and that was the whole principle upon which the line 
would be worked. Each of the cars would have asmall dynamo 
underneath, and the contact would be made with the central 
rail conductor, and that would cause the dynamo under the car 
to revolve and be the motive power of the car. Each car would 
be self-propelled by its own motive power. The force to propel 
arose from a small contact brush with the conducting rail. The 
moment the brush was lifted from the rail the power ceased; 
and by shifting what was called the commutator, the carriage 
could be made as it would do on the return journey to go in the 
opposite direction. The carriages would be self-propelled, but 
entirely under the control of the person on them regulating 
them. The carriage is more sensitive to the wishes of a driver 
than a horse is, because the carriage must obey; the mere 
shifting of it reversed the motion, and the wheels were stopped 
at once, and travelling at the low speed which they would do, 
not exceeding ten miles an hour, and the carriage being exces- 
sively light, there is no momentum, and it would be brought up 
just as an omnibus was stopped in the road. The lightness of 
the cars, and their being self-propelled, would prevent vibration. 
When an omnibus passed along a comparatively rough road 
there was some amount of vibration. The cars would be lighter 
than an ordinary omnibus. They would run on smooth steel 
rails, which would be unusually smooth, because they would 
have no locomotives run over them to disturb taem. There 
would be no ballast as in an ordinary railway, where the 
excessive loads caused settlement; but here the longitudinal 
timbers would be laid directly on the invert of the tunnel, and 
perhaps a little felt introduced to give the requisite elasticity, 
and the steel rail would be laid upon that. It would be a road 
as smooth as glass, and without any vibration. The power 
developed in the car was a definite percentage of the power 
taken from the engine. With the first installation proposed the 
power required under the most disadvantageous circumstances 
to work the line would be 80-horse power applied to the rails 
and 750-horse power to furnish it. The carriages could run 
separately or connected. They would run two or three carriages 
together; the platforms would allow of five carriages being 
drawn up, and if they ran at intervals of a minute they 
would be able to carry considerably more passengers than could 
be carried at the present moment upon the District Railway. 
They proposed to limit the speed to ten miles an hour, because 
a quicker speed would really be impracticable. On the District 
Railway the average speed was only twelve miles per hour; and 
he had the authority of Mr. John Fowler, the engineer of the 
line, for saying that in consequence of their working up to that 
speed, they wasted 60 per cent. of the power developed by the 
locomotives in grinding the brakes. Out of the 301b. of coal 
consumed per train mile, 18]lb. was wasted in propelling the 
train. Then, again, the locomotives weighed 42 tons, and all the 
carriages on the District Railway weighed about 9 tuns—those 
upon the Metropolitan about 14 tons; and they therefore carried 
so much weight that there was a useless weight of about 6 cwt. 
for every passenger; whereas in the light carriages intended to 
be used on the Electric Railway the weight per passenger would 
be about 4 cwt.—though in their calculation of power they had 
taken 2 cwt. There was this great difference in a railway: they 
must have a locomotive sufficiently powerful to carry the 
heaviest train when loaded up the steepest incline at 
the highest speed. When they were going down-hill and 
had to put the brakes on to prevent the carriage ffm its own 
be, running down too fast, they had still that power- 
ful locomotive carrying round with them. They must have a 


locomotive sufficiently powerful to get them over their greatest 
difficulty, and allow them to work with a momentum over the 
line. The peculiar feature of the Electric Railway was this :-— 
They had a conductor on the line, to use a figure of speech, 
which he might say was a store of power, and also if the engine 
was properly arranged up to the limits of the power of that 
engine, that conductor would give out to them whatever power 
they demanded from it, and the power taken at any moment 
would ‘be the power required by every one of the carriages 
added together, started in different parts of the line. The con- 
sequence was that you did then get, without any mechanical 
arrangement, an absolute average of the power at any given 
moment. No more power was required over the whole of the 
railway than what was demanded by each particular train; and 
there was no other system in the world that could satisfy that 
condition. This was one of the things which would make the 
future of electricity as a motive power for railways. He had no 
doubt that the most economical method of working must be by 
electricity. Electric railways, too, had special advantages in 


the case of underground working. The electric railway which _ 


had already been made, such as the Eberfeld, in Berlin, and the 
Portrush, had been on the surface, and accordingly exposed to 
all the vicissitudes of the weather. When rain fell,and the 
conductors became wet, insulation was not so perfect, but the 
power of the electricity—called by electricians the “ difference 
of potential ”—was so low that electricity might be conveyed 
thirty miles and lose not above 5 per cent., and the effort to 
escape was so slight that there was very little leakage. The 
potential was so slight that even a child might take a shock 
when the power was sufficient to work the line ; and in fact 
the Irish children amused themselves in this way. The fact 
that the proposed railway would be underground would enable 
them to have a higher potential, and consequently increased 
economy. With regard to ventilators, there was a great 
advantage in the use of ventilatior, for there was none of the 
products of combustion present as in the case of a line worked 
in the ordinary way, and the only source of pollution to the 
atmosphere was the breath exhaled in the tunnel. If, in any 
unusual length of line, artificial ventilation should be required, 
it would only be necessary to put dynamos at intervals. In 
this case all that would be required would be to take a small 
part of the current from the conductor passing along the 
tunnel at any point desired in order to work a small dynamo 
with the fan or some shaft to extract the air. The lighting and 
ventilating would be done by exactly the same source of power 
that worked the railway. In his opinion, from an engineering 
point of view, there was nothing defective or insufficient in the 
works of the railway, and he had been through it very carefully. 
He had no doubt that the railway would be a very great public 
benefit if it were constructed. 

Mr. Alex. Siemens, member of the firm of Siemens Brothers 
and Co., said he had had very large experience in electric matters 
of all kinds—electric lighting and cable telegraph work. His 
firm had constructed the electric railway at Portrush. That 
railway was about six miles long, and the motive power was 
provided by water-power situate a short distance from one end 
of the line. That power was carried along the line to the car- 
riages by a separate conductor put about 18in. above the ground, 
and the rails served as a return conductor. The railway ran 
along the surface of the ground and that certainly rendered it 
somewhat more difficult to insulate the conductors; but he did 
not think there was very much to choose as to whether the rail- 
way was above or underground. He agreed with Mr. Law as to 
the engineering features of the scheme. With regard to the 
self-propelling cars, it was perfectly easy not only to stop the 
continued progression, but also to increase its effect upon the 
car, if necessary. Experience on the Portrush Railway, where 
the gradients were more severe than on the proposed railway, 
had shown that there was no difficulty in getting a carriage to 
run at any speed up to its maximum, and to stop it in its own 
length in the worst gradient. He saw no difficulty whatever in 
running in a rapid succession trams or carriages such as had 
been described by Mr. Law, and working them with complete 
safety. On a car such as was proposed for this line to be worked 
at a speed of fourteen miles an hour, which was more than the 
proposed speed, and therefore on the safe side, about 4-horse 
power would be required. Counting on about ninety cars, 
which would represent about four trains at each station either 
way, about 360-horse power would be necessary on the carriages, 
and they could get 50 per cent. power expended with generators 
back again on the motors, so that they should want 720-horse 
power for the maximum traffic. It was intended to provide 
750, but 730 represented the maximum horse-power if all the 
carriages were running at the same time on the level. But, of 
course, some of them would be standing; some would be 
shunted at the terminal station, and therefore it was not likely 
that the maximum power would be wanted all the time. If 
further power were needed, nothing would be easier than to 
increase it at the generating engine. 

Mr. Wm. Shelford, Dr. John Hopkinson, Dr. Edmund Hopkin- 
son, Mr. R. E. Crompton, Mr. James Shepherd, Mr. C. T. D. 
Crews, Mr. Lewis Hy. Isaacs, and Mr. Robert Vigers were also 
called in support of the scheme. 

Having heard the evidence on behalf of the Metropolitan 
Board of Works, who urged that the scheme would affect their 
sewers, the Committee threw out the Bill. 


An EMINENT Horowocist.—‘‘In the person of George Auguste 
Leshot, who died a short time ago at Geneva,” writes a corre- 
spondent of the Times, ‘‘horological science has lost one of its 
most distinguished devotees and Switzerland one of her most 
original inventors. George Leshot was born at Geneva in the early 
part of the century, and for well nigh sixty years he hardly ceased 
work for a day, and during that time was nearly always engaged 
either in improving old inventions or bringing out new improve- 
ments. His first important discovery related to a modification of 
watch escapements, and it was he who first introduced watch 
making by machinery, and conceived and carried out the idea of 

ing watch movements and their various parts identical and 
interchangeable. This invention, for which Americans have justly 
claimed the credit, has effected a complete revolution in the art of 
horology. It was Leshot, too, who first proposed the utilisation of 
the black diamonds of Brazil for the boring of rocks. At the 
time in question, 1862, it struck him that these diamonds, which 
were of little or no value as ornaments, might be turned to some 
useful purpose, and in company with another eminent Genevan 
mechanician, M. Charles Sechehaye, he made the first diamond- 
pointed drill. The tool more than answered the expectations of 
its inventors. In an hour and twenty minutes it pierced a hole 
five centimetres in diameter and thirty-seven centimetres long 
through a block of granite. Yet although diamond-pointed drills 
are now used all over the world, Leshot gained by his discovery no 
money and little fame. It was almost the same with his 
other inventions. Absorbed in his work and detesting disputes and 
litigation, he generally left to others the exploitation of his patents, 
and neglected to acquire the large fortune which he might have so 
easily gained. A short notice of the life and labours of Leshot, by 
M. Daniel Colladin, has been published in the Comptes-Rendus of 
the Paris Academy of Science. 
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THE IRON AND STEEL INSTITUTE. 


| of the paper that the low temperature of escaping gases 


Iv continuing the discussion on Mr. Bell’s paper, pub- | Wa8 mainly due to absorption of heat in that evolution. 
lished last week, Mr. Charles Cochrane referred to the | In the example of the Scotch furnace using coal given in 
per recently sent to the Iron and Steel Institute by | the paper, the Scotch furnace, although 75ft. high nomi- 
Mr J. M. Hartmann, of Philadelphia, pointing out the | Dally, was only working at a height of 63ft. practically. 
untractable character of anthracite and the mode of dealing | Its capacity was thus greatly reduced, and, like English 


with it. 
been gained, the result of which was to reduce the dia- 


Since the paper was read further experience had 


| furnaces of small capacity, the carbonic acid he believed 


to be removed by absorption of carbon, in consequence of 


meter of the bosh, to enlarge that of the hearth, and to | its evolution from reduction of the ore and disengage- 
compensate for reduced capacity by increasing the height | Ment from limestone being performed in the presence of 


to 90ft. The object was to prevent as far as possible the 
formation of those accumulations of anthracite dust at the 
angles and sides of the bosh which so harass the managers 
of furnaces using anthracite fuel; and, if only circum- 
stances would permit, the wish evidently exists to get rid 
of the sloping side of the bosh altogether and to make 
the furnace walls ventrical from throat to base. In the 
enlargement of the hearth the risk of the bricks floating, 
if vertical joints were employed, was obviously greatly 
increased. To meet this Mr. Hartmann had adopted a 
very ingenious arrangement of jointsand hearth. Instead 
of adhering to the customary method—the old standing 
practice of constructing the hearth with a flat bottom—he 
had boldly departed from 
this form, and was intro- 
ducing one with a concave 
surface, thus making the 
hearth a segment, either 
of a hollow sphere, or that 
of a hollow cylinder, in 
either of which cases every 
brick can be made exactly 
alike, and the stability of 
the hearth bottom secured 
inst upward floating 
of the bricks should iron 
find its way beneath. A 
modification of the latter 
system was adopted with success at Ormsby Iron- 
works, the radial lines being introduced, but the bricks 
were cut off in 
horizontal _ lines. 


This involved a 
distinct form of NW, 
brick for every iii \ Wy 
line of bricks in 
the half section, \\ 
thus:—Some such fi 
recaution would 

e absolutely \\ \ 
necessary in 
future blast fur- 
nace practice in F/e 
our own country, 


where consider- 

able enlargements 

of hearths was in contemplation, and he had much 
pleasure in bearing that testimony to the careful 
thought which Mr. Hartmann gave to the desi 
of the details of a blast furnace. On the subject of the 
employment of coal in lieu of coke in blast furnaces, 
it was quite true that coal gas did neither good nor 
harm in its escape at the tunnel head of a blast furnace, 
whether the latter were closed or open, whether it were 
unburnt or burnt, and he quite concurred with the author 


red-hot coke. The limit of 2 volumes of CO to 1 of CO,— 
beyond which any further excess of CO, prevented reduc- 
tion of ore — need not affect the consideration of this 
matter at all; for as a matter of fact, in furnaces of 34,000 
cubic feet capacity this limit was not yet reached, although 
producing pig iron with about 19 cwt. of Durham coke 
and Cleveland ironstone. There were still 24 volumes of 
CO to 1 of CO,, whilst in furnaces of 20,600 cubic feet 
capacity this proportion rose to 34 volumes of CO to 1 of 
CO,. To be more precise, the following were two average 
analyses of escaping gases :— 


17 months’ 13 months’ 

average ; average ; 

furnace of furnace of 

34,000 cub. feet 20,100 cub. feet 

capacity. capacity. 
Carbonic acid ... 1165. 8°76 
Carbonic oxide ... 26°92 29°55 
Hydrogen ... 111 114 
100°00 100°00 


The large furnace consuming about 19 cwt. of coke, the 
lesser about 22cwt. per ton of pig iron. Nor was it 
necessary to suggest the interposition of hydrogen in the 
Scotch furnace to explain the non-appearance of a larger 
proportion of carbonic acid than actually appeared, for 
considering the behaviour of moisture entering the furnace 
with the blast. It was all decomposed, the hydrogen being 
set free, and carbonic acid generated by contact with 
the hot coke; and as hydrogen in precisely the same quan- 
tity it made its exit from the tunnel head, so that, however 
they might speculate as to its change in the upward 
oes it emerged unaltered from the furnace, and must 

e accounted for as a heat absorbent. It would there- 
fore appear improbable that any hydrogen introduced at 
the tunnel head will escape otherwise than as hydrogen, 
and would simply add its volume to that due to the 
decomposition of moisture in the blast. That appeared to 
be actually the case in the Scotch furnace, where the 
escaping hydrogen amounted to 6°83 per cent. by volume 
of the total, a quantity five or six times as large as that 
usually found when coke was employed, furnishing no 
hydrogen. Furthermore, in actual experience of the use 
of coal at Woodside Ironworks, changes were sometimes 
made from coke to coal and from coals to coke, and the 
practice was invariably to substitute unit for unit of fixed 
carbon in the two to regulate the weight of the one fuel to 
replace the other. 

Mr. Heath said when he first commenced to take off the 
tar he found some difficulty; but now he lined them with 
bricks and had no trouble at all. With reference to taking 


off the furnace, with a coal furnace which he tried some 
years ago he found that he could not manage with any 
considerable pressure upon the furnace, and now he had a 
tube both back and front, and had doubled the capacity 


AT BRIDGE 


for taking off the gas, and since then he had had no 
trouble. 

Mr. Snelus said he believed that the limit fixed 
by Mr. Bell of two of carbonic oxide to one of car- 
bonic acid was approximated to the Cleveland district, 
where they were using the calcined stone with coke, and 
therefore Mr. Bell had got a higher temperature than at 
the top of the furnace, and the conditions were more 
favourable for the reducing action of carbonic oxide which 
was going on. He had found in the West Cumberland 
district that they could not reach that figure at all; in fact, 
he was sorry to say that they rather approximated to those 
figures given in the paper to the raw coal in the Scotch 
district. He had made an analysis at one of their furnaces 
for the past twelve months, and he could not get up to the 
proportions of carbonic acid that Mr. Bell had indicated, 
and it puzzled him fora longtime. He had however come 
to the conclusion that they could not reach those limits 
when they were using iron ore which contained a great 
deal of moisture in their furnaces. He was using the raw 
stone of the district, containing from 12 to 15 per cent. of 
moisture, and he believed it was the lowering of the tem- 
perature on the top of the blast furnace that prevented 
their being able to employ the carbonic oxide. Therefore 
they found that they were not able to decrease the pro- 
portion beyond 7 or 8 per cent. of carbonic acid to over 
28 to 29 per cent. of carbonic oxide, being, in fact, from 
nearly the figures that Mr. Bell had given for the Scotch 
furnaces. The furnaces using raw coal were exactly in 
the same position, even though using calcined stone; the 
difference being, where the coal was used they lowered the 
volatile qualities of the coal. 

Mr. Edward Williams did not see how it could matter 
whether the furnace was opened or closed, so long as there 
was free egress of the gases. If there were not retardation 
of these it must affect all the work of the furnace ; 
but supposing all the es were sufficient, it did not 
matter whether the ultimate products of combustion were 
discharged. He had known furnaces worked year after 
year with raw coal and ore with 10 per cent. of water on 
the average. He thought that they had worked nothing 
but Northampton ore, but not to so large an extent, and 
he failed to see how the work of the furnace was to be 
prejudicially interfered with by closing the top, it being 
quite understood that the passages were sufficient. He 
had tried to use burnt lime in furnaces of all heights, from 
90ft. to 50ft., and he was sorry to say without success. 
He found that there was no advantage in the furnace by 
the use of calcined lime, and they went back to limestone 
as the more economical way of carrying on their business. 
At Dowlais they had a very great amount of pressure of 
the furnace in using raw coal, and Mr. Menelaus put a 
large exhausting fan, 30ft. in diameter, to exhaust the 
gases. This effectually got rid of the pressure from the 
valves, but it simply overwhelmed them with tar. All the 
culverts and tubes became full of it, and they had to stop 
it altogether. That took off the gas and they had tar and 
a little more temperature, and by this they got rid of the 
tar. He held it to be an entire fallacy that the closing of 
the throat of a blast furnace need interfere with the 
working of that furnace however it was charged. 

Mr. Fisher Smith did not think that weak coal would 
do in a tall furnace, but for a strong coal the high furnace 
would very much improve the yield. 

The President referred to the very important improve- 
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ments in the anthracite furnaces of Pennsylvania. Mr. 
Bell mentioned in his paper that some 40 or 45 per cent. 
of the iron of the United States was still produced by 
anthracite coal, but he, the President, thought that until 
lately, the iron made with anthracite coal in the United 
States had been constantly diminishing. Bituminous coal of 
Western Pennsylvania was used in preference to the anthra- 
cite coal. If this should cease to be the case, it might afford 
some hope that we might also be able to utilise the 
enormous deposits of anthracite coal which existed in the 
western portion of the principality of Wales, and which 
hitherto were only utilised for their trifling purposes, such 
as walling and matters of that sort. 

Most of those who took part in the discussion rejoiced 
in getting rid of the tar; but Mr. Bell had pointed out 
that it was worth from 1s. to 2s. per ton of coal con- 
sumed. Volatilising the tar was thus not to be recom- 


mended. 

Mr. I. L. Bell replied fully upon the whole discussion. 
According to the accounts given him by Mr. Cane, of 
Gartsherrie, there were 2241b, of tar given off every ton 
of coal, which, in point of fact, using 2 tons of coal to 
1 ton of iron, was 4481b, of tar. Now, tar was highly 
inflammable, and when ignited gave out a great quantity 
of heat. The whole of that tar Mr. Smith burned under 
his heating stoves, and had a large increase of tempera- 
ture of the blast. Mr. Markham had said that he thought 
with regard to the furnace, no furnace using close tops 
had been successful in using raw coal, 

The next paper read was by Mr. R. Smith-Casson, 


On Gas Puppiine Anp HEATING FuRNACES. 


The author said:—-“ We are indebted to the Messrs, 
Siemens for a practical gas furnace giving such satisfactory 
results as to warrant its adoption wherever sufficient 
capital is at command. There are, however, many firms 
with much capital tied up in plant, or who have neither 
the capital nor the inclination to spend large sums; and 
it is more especially to these that my system may be of 
value. Briefly described, it is as follows:—(1) Each 
furnace has attached to it a separate gas-producer E, which 
may be placed at any reasonable distance from the back of 
the furnace itself. The gas evolved is either exhausted by 
draught or forced out by blast F, according to the nature 
of thecoal. (2) The producer is fed from a large hopper G, 
communicating by valves H with the ordinary coal- 
feeders I, thus dispensing with any hand-shovelling. (3) 
The air is heated by passing first into a cast iron = J, 
forming the base of the gas-producer E, thence into iron or 
clay pipes K built in the producer, and protected by a 
pigeon-holed fire-brick wall L, then along the side walls M 
of the gas flue N, until it reaches the under side and crown 
of the fire bridge O, where it passes in streams, mixing with 
the gas sufficiently early to produce any degree of heat that 
may be required. (4) In Staffordshire and Yorkshire, 
where this system has been at work for several years, it 
has been found necessary, owing to the nature of the coal, 
to apply blast both for gas Fand air P. (5) It will be seen 
that regenerators are not employed in heating the air, and 
that the waste gases used for heating these can be utilised 
for generating steam or other purposes, as in the case of 
ordinary puddling furnaces tired by coal. (6) For the same 
reason existing furnaces need not be interfered with beyond 
making gas connections; consequently, the cost of applying 

to old furnaces becomes a matter of very small outlay. 
7) Each furnace has attached to it two levers communi- 
cating with the blast valves, whereby the furnaceman can 
control to a nicety the quantity of gas or hot air he may 
require. (8) Owing to the mechanical feeding arrange- 
ments, one stoker is sufficient for three or four mill-heating 
furnaces. (9) Except when necessary to obtain a reducing 
flame, no smoke whatever can be seen from the tops of the 
chimneys, the dampers of which are never more than about 
6in. high. The puddling furnace as constructed on m 
— differs from the heating furnace:—(1) In having 
the producer fixed immediately behind the fire bridge 
without any intermediate gas flue—-see Fig. 1. (2) In the 
different method of heating the air, “.c., in passing it under 
the neck and bottom of the furnace—see Fig. 2. The gas 
and air are worked under pressure, and the stoking arrange- 
ments are similar to those in the heating furnace. Owin 
to the close proximity of the producers to the furnace, the 

are liable to ignite; consequently, the saving in fuel 

is not so great as with the heating furnace arrangement, 
where the producer is at a greater distance from the 
furnace; but the furnaces work very economically and 
well. At the Round Oak Ironworks all the heatin 
furnaces of the 22in., 16in., and 12in. trains are construc 
on this system, as well as the ball furnace and the single 
and double puddling furnaces of one forge, the on 
heating furnace being 13ft. 3in. by 11ft. by 2ft. 5in. e 
only fuel used is slack, as it comes from the pit, if of good 
quality.” The author gave tabular statements showing 
how small was the consumption of fuel by his furnace. At 
the Hornbury Junction Ironworks, Wakefield, Casson- 
Bicheroux gas generators with reheating furnaces gave an 
average of 5cwt. 3qrs. 134 1b. per ton of coal on iron pro- 
duced. Under the old system about 9 cwt. of coal at 7s., 
5ewt. 3qrs. 134 1b. at 5s. 9d., were used. It was 

said that the yield of iron was better, quality more 
uniform, and repairs much less. 
ae following paper was then read by Mr. W.S. Suther- 

on 


Tue Use or Gaszovus FvEL. 


In this paper the author said :—‘ Messrs. William Baird 
and Co., of Gartsherrie Ironworks, have for several years 
devoted of their attention to the recovery of bye- 
products from their blast furnace gases. At Gartsherrie 
and at their Eglinton Ironworks in Ayrshire, Messrs. 
William Baird and Co. have now erected and at work 
plant for the recovery of the tar and ammonia from the 
gases of sixteen of their blast furnaces consuming about 
1000 tons of coal daily. They manufacture the ammonia 
into sulphate, and they distill the tar into oils and pitch. 

e gases at their different works contain ammonia equal 
to from 201b. to 301b. of sulphate, and 2001b. to 225 Ib. 
of tar per ton of coal consumed—the yields varying with 


the same time loosen it and 


the qualities of the coals and also with the —— of the 
furnaces, ‘lhe ammonia and the tar are perfectly taken 
from the gas, but hitherto various sources of loss have 
crept in, and the actual yield attained varies from 18 lb. to 
25 lb. of sulphate of ammonia and 180 1b. to 200 lb. of tar 
per ton of coal consumed. The gas after being treated is 
perfectly clean, is very free from moisture, and as it deposits 
orem no dust, it is found to be better adapted than 

fore for all purposes of the works—for raising steam, 
heating the furnace blast, distilling the tar, &c. This 
plant has now been at work for about six months, and part 
of it equal to two furnaces for eighteen months, and 
Messrs, William Baird and Co. are extending their Gart- 
sherrie plant to take in the whole of their blast furnaces 
there. The plant for dealing with the gas has been erected 
under patents granted to Mr. Alexander and Mr. M‘Cosh, 
both partners in the firm of William Baird and Co., with 
whom the author is associated in the problem of purifying 
blast furnace and producer gases sen obtaining bye-pro- 
ducts therefrom. Those who have practical experience in 
working producers, of whatever type they may be, will 
recognise how important a point it is to be able to break 
up easily the mass of fuel contained in them, to keep them 
open and of the right degree of porosity, and yet to avoid 
their breaking through into large holes. They know 
how much the attainment of such results adds to the 
labour cost, while they are essential to the uniform 
and successful production of good gas. Regenerators 
have such a remarkable steadying action that this 
sort of thing may go on to a considerable extent, 
alternating with the production of good gas, without, in 
many applications, interfering with any pel ew result than 
the economy of fuel; and in blast furnaces, which are gas 
producers of a very highly efficient type indeed, this com- 
pensating action is obtained by the enormous depth of fuel, 
which practically gives the combining surface absolutely 
required, even though there be large holes in the fuel, and 
allows, in addition, plenty of time to coke the coal and 
prepare the fuel, although at the expense of enormous 
driving power. This driving power is allowed for and 
submitted to in blast furnaces, where good iron is the 
chief thing to be made, and not gas or gas products; but 
in gas producers a driving pressure of some 4]b. or 
5 lb. per square inch would be out of all question. Since 
the main object of a gas producer is to expose a sufficient 
surface of incandescent fuel to the current of air passing 
through it, and thus to convert the whole of the oxygen 
in that air into carbonic oxide before passing up through 
the upper layers of fuel, it follows that all producers 
shoul be so arranged that if the fuel be sodden down in 
a lump or broken through into holes, the parts that are out 
of order can be instantly attacked and restored to their 
normal condition. When coal is put into a retort gas of 
a certain quality can infallibly be produced from the coal 
if only the fire can be kept up under the retort. The 
same thing ought to obtain in the making of regenerator 
gas. Now, the measure of the quality of producer gas is 
the amounts of carbonic acid and pure oxygen present in 
the gas, and the temperature at which the gas escapes 
from the producer, pone as well of the quantities and quali- 
ties of the tar and ammoniacal products. In general the 
quantity of CO, will vary from 4 per cent. to 7 or even 
9 per cent, in some producers, whilst the temperature of the 
escaping gases varies from 1200deg. Fah. to 2000 deg. 
Fah., ‘and the tar, owing to the coal not having been 
thoroughly coked before the formation of CO, has ceased, 
will be found to be charred and of little value, while the 
ammonia will be partly destroyed, and any that remains 
will be found to be in the form of fixed salts or sulphites. 
The common plan of working producers by hand labour is 
inefficient, it leaves the quality of the gas produced a 
matter of chance and dependent upon whether the teazer 
can hit upon the sore place in the producer, and to obviate 


Y | this, mechanical stirring should be resorted to. Todo this 


the author makes the producers of cylindrical form, and 
through the centre a vertical revolving spindle passes, 
carrying on the end a stirrer to plough up the fuel. 
This is made perfectly diamond-pointed, to enter and 
loosen the fuel, and carries two arms, like propeller 
blades, which screw their way into the fuel, and at 
it up effectually. 

The spindle is worked up and down by gearing. The 
whole is driven by a small engine. As only one producer 
needs stirring up at a time, very little power is required to 
do the work, and as the labour on the top of the producer 
is thus limited to putting in the coal and working the 
levers—if, as is generally the case, the coal be brought up 
in suitable trucks—it will be found that the economy 
realised will be considerable. The author found 
that, with high speed, in producers about 4ft. in 
diameter, up to 5cwt. per hour of coal can be worked 
through, and that if the stirring be properly done no 
carbonic acid may appear in the gas, whilst 2 or 3 per 
cent., and no free oxygen, should be looked for at most. 
At present, the maximum quantity of ammonia sulphate 
obtained per ton of coal is about 201b., but more may be 
got by sacrificing the gas, because it appears that if steam 
comes in contact with hot fuel in such a way that carbonic 
acid is produced instead of carbonic oxide, the nitrogen 
in the fuel is eliminated in the form of ammonia, and at 
first glance, since each atom of CO formed in this way into 
CO, liberates its equivalent of hydrogen, there would 
appear to be no loss of heat, but the carbonic acid formed 
is equivalent to so much additional nitrogen. The quan- 
tity of tar got varies with the nature of the coal, perhai 
more so than that of the ammonia, but about twelve 
gallons ro ere to be about the normal quantity. There 
are several vital points to be attended to in getting the 
triple products—generator gas, tar, and ammonia; but it 
it now being found that this gas, of high quality, can be 
got with certainty with up to 20 Ib. of sulphate of ammonia 
r ton of coal, and from 10 to 20 gallons of good tar. The 
abour upon the producers and plant can be reduced to 
about from 4d. to 6d. per ton of coal passed through, and 
thus a net saving of about 2s, 6d. to 4s, per ton of coal 
may be effected. The tar is not of the same quality as 
the gasworks tar. The aromatic series is not formed, but 


the whole of the tar above referred to is being put into 
the market, and that it is all disposed of. Benzol and the 
aromatic series are in part being prepared from this class 
of tar in considerable quantities. tn | Scotch oilworks, if 
the value of the residual tar produced goes down to four 
times the value of the fuel used to heat the retorts, it is 
found advantageous to use it as fuel under the retort 
instead of the coal generally employed. Reasoning from 
this fact, it would appear that the time is not far distant 
when tar or tar and paraffin oil will be the fuel used on 
steamships, whereby only about one-half the present space, 
or even less, will be taken from cargo room. There will 
also obviously be an enormous saving in the labour of 
stoking, and an absence of smoke.” 

Mr. Head opened the discussion on these papers. 

Mr. Kitson said, with reference to the 18} cwt. of coal 
given as the amount per ton, it occurred to him that that 
economy may have been effected by the use of double 
puddling furnaces. In double puddling furnaces from 15 
to 16 cwt. of coal per ton was commonly obtained, so that 
as regards the quantity of coal used, he did not see any- 
thing remarkable in the returnsof Messrs. Morewood and Co. 

Mr. Riley said Mr. Sutherland had almost made him 
believe that instead of its being the fact that tar and 
ammonia were to be the bye-products, that the making of 
steel was to be the bye- lak. But the more he had 
looked into the matter, and the more experiments he had 
made with regard to this point, the further away was the 
realisation that these economies appeared to get. In the 
first place, from the common producer—and this was the 
essential point—they could not obtain from the gas more 
than from 41b. to 11 1b. of sulphate of ammonia. It was 
a very doubtful quantity, and the point which they ought 
to direct themselves to was the best form of producer. He 
was wavering between two points—of distilling the coal 
in the retort or a blast furnace producer. Which of the 
two would be the outcome he did not know. It was an 
extremely important point to them, and he looked to this 
gigantic scrubber and condenser for dealing with the blast 
furnace producer with some amount of terror, whereas in 
dealing with a small quantity by the process carried on at 
the gasworks in Glasgow, they felt that it was not a for- 
midable thing to undertake. 

The President read an extract from a letter from Mr. 

Andrew Carnegie, in Pittsburg, in order to show what was 
being done with gaseous fuel in America :—“I wish you 
would come and see our works running by natural gas nine 
miles, and to our works in the city, nineteen miles, and 
not a pound of coal, either for puddling, or heating, or 
under boilers. The same thing in steel rail works. A 
small jet laid under boilers at blast furnaces ignites the 
other gas, and we are using not one pound of coal at the: 
= now. Is not this the rich land—rivers of oil and 
akes of gas?” The Bicheroux furnace is a practical 
furnace, for so far back as 1877 a paper was read on the 
use of that furnace at the Ongrée Works in Belgium, and 
in a letter from M. Trasenster, of Bicheroux, the engineer 
of those works, it was stated that those furnaces were at 
work at the present day. Twenty thousand tons of iron 
were produced annually, and the results obtained are even 
better than those mentioned by Mr. Smith-Casson. The 
average consumption of coal per ton of iron puddled is 
11 ewt., and the waste is considerably less than in the 
ordinary bath furnace, and instead of there being from 
13 to 15 per cent. of waste, there is only from 9 to. 10 per 
cent. The cost of the furnace is said not to exceed £80. 

Mr. Smith-Casson replied to the discussion. 

Mr. Sutherland, speaking of the works referred to in 
his paper, said :—‘‘The quantity of coal now being dealt 
with amounts to somewhere about 1000 tons of coal per 
day, and the quantity of ammonia put into the market is 
something near 3000 tons per year, and the quantity of 
tar 20,000 gallons per day. The thing was still in its 
infancy, and was going on. He had lately been called 
into works where 2500 tons of coal were used per week, 
and there the idea that the owners had was to make the 
gas somewhere about half-a-mile from the works on 
account of cleanliness, and to take it in mains and divide 
it, and split it up, as in gas works, and to take the gas 
into different furnaces oe to burn it there, and do away 
with all dirt and smoke and all nuisance in the works. 
That is what we are doing practically. The licenses 
granted — over a million tons of coal per year.” 

It was then announced that the first paper for the next 
day’s meeting would be Mr. Walter R. owns paper on 
“Steel Sleepers,” and the second paper by Captain Orde- 
Browne on “ Armour Plates.” 


SovurH KEnsincTon MusruM.—Visitors during the week ending 
May 3rd, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,052; mercantile marine, Indian 
section, and other collections, 4113. On Wednesday, ae 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1965; 
mercantile marine, Indian section, and other collections, 271. 
Total, 19,401. Average of co mding week in former years, 
16,604, Total from the opening of the Museum, 21,002,173. 

THE CIVIL AND MECHANICAL ENGINEERS’ Society.—The 
annual dinner of the Civil and Mechanical Engineers’ Associati 
was held at the Holborn Restaurant on Wednesday week, when a 
large gathering of the members sat down under the chairmanship 
of Mr. R. Harkness igg, the president. Among the members 
and others present were the secretary, Mr. F. Cuxton; Mr. Fung, 
of the Chinese Legation; Mr. Vanderburgh, of the Netherlan 
Embassy; Mr. Haughton, Mr. Street, Mr. Valpy, Mr. Walmsley, 
Mr. Statham (of the Builder), Mr. Sandall, Mr. Burbridge, Mr. 
Cole (the president elect), Mr. Knowles, Mr. Myall, &. In 


PS | responding to the toast of the society, the chairman remarked 


that the finances of the society, which was established in 1859, 
were in a flourishing condition, and that the society was growing. 
From four years ago, if they took the figure 1 as representing the 
membership, they had increased so that in the next year after that 
period it was 1‘1; in the second year, 1°27 ; and last year, 1°77. 
One cause.of their prosperity was that the society was one which 
was distinguished from any other institution, and it did not 
interfere with any other society connected with engineering. Mr. 
Fung and Mr. Vanderburgh responded, respectively, to the toasts 
of the ‘‘ East” and ‘‘ West,” the former expressing a belief that 
there was nothing more widespread in its influence upon civilisation 
than engineering. Diplomacy was the great communication 
between Government and Government, but engineering was the 
link between people and people, Other toasts followed, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A GENERAL meeting of the Institution of Mechanical 
Engineers was held on Thursday evening, the 1st inst., at 
the Institution of Civil Engineers, The first paper read 
was by Mr. Georges Marié, engineer of the Paris and 
Lyons Railway. The paper we give on this page, 
as it contains a good deal of information interesting 
to many of our readers. The discussion on the paper was 
opened by Mr. J. Tomlinson, who directed his attention 
mainly to the compound locomotive, and to what he con- 
sidered the main cause of economy by those engines where 
any had been achieved. He was of opinion that the fact 
that all, or nearly all, of the compound locomotives had 
been put upon high — long journey passenger work 
afforded sufficient explanation of the high duty. Most 
well-constructed locomotives would show good results 
under such circumstances. Such engines would, however, 
fail on the Metropolitan Railway, because of the frequent 
stop and short distances run. With so many stop- 
pages there would be frequent stopping on centres with 
the engine, and steam would be used in this way, and 
with slow speeds the compound engine would lose its 
advantages. With higher pressures no doubt — 
economy could be obtained ; Pat no packing that he had 
yet tried would stand much higher pressures than are now 
used in locomotives. Mr. Tomlinson does not seem to 
have tried metallic packings of the best form. 

Mr. Tomlinson admitted the value of Mr. Webb’s 
arrangement of engine as a means of dispensing with 
coupling rods, which he seemed to consider the bane of a 
locomotive engineer’s life. He considered that the com- 

und engine had given the economic result which had 

n claimed for it only under the careful driving of picked 
men. The engines had been placed in the best hands, and 
under the same conditions he believed simple engines 
would give equally good results on long run service and 
better on short distance stopping trains. Some of the 
best men on the Metropolitan Railway ran their trains with 
from 26 Ib. to 27 Ib. of coal per mile, while some could not 
do with less than 36 to 37. The former would take from 
9s. to 11s. per month bonus on the economy. 

Mr. Druitt Halpin discussed the paper at some length, 
and favourably criticised much of the information given by 
M. Marié. He much questioned some of the estimates of 
locomotive horse-power by which the coal consumption 
was brought down below from 3°5 to 45 Ib. On some of 
the Indian State Railways as little as 27 lb. of water per 
indicated horse-power was used, and the quantity of fuel 
necessary to do this was very well known. Mr. Halpin 
spoke at length upon the necessity for very great care in the 
arrangement of indicator and in the selection 
of indicators suitable for high speeds for use in locomotives. 
He was much in favour of the indicator gear lately 
brought out, by which continuous diagrams were taken, 
and a mean performance more aceurately pictured. After 
making some remarks on the friction of engines under 
different conditions, Mr. Halpin described the useful table 
which we give herewith relating to boiler performance. 


= 
| water Thermal units 
| 
Pl 
Description of ig. Beg 
N boil 2 [3 Pass 
& | | SE 
1 | Field 457| 833) — 4,414 | 8,529 |—| — 
2 | Field 2-28|10°s3| — | 2,202 | 10,461 at et 
3 | Field 257/10°93| — | 2,482 | 10,558 |—| — 
4 | Portable) | 1°52|10-23/ 14,718 | 1,468 | 9,882 98, 
5 | Portable! | 2-26| 10-49 | 14,718 | 2,183 | 10,133 | 68) 148,444 
6 | Portable | 1-76| 11-81 14,718 | 1,700 | 11,408 | 77 130,900 
7 | Portable)S | 3-56] 9-03; — | 3,438 | 9,592 || 118,248 
8 cashi 1°57 | 12°83 15,715 | 1,516 | 12,393 |78) 108,248 
9 | Lancashire 2°83 | 9°89 | 13,833 7 4 68 185,844 
10 | Lancashire 1-88 | 12-25 | 15,715 | 1,816 | 11,833 \75 136,200 
11 | Jacketted 470| 77 | 14,805 | 4,595 | 7,500 | 50/ 299.7: 
12 | Lancashire 2°57|10°9 | 15,715 | 2,482 | 10,599 160,204 
13 | Compound 1°43 | 11°51 | 14,296 | 1,381 | 11,125 | 78| 107,718 
14 | Loco.(Webb) | 9°83 | 10-28 14,004 | 9,495 | 9,930 | 70/ 664,650 
15 | Loco.(Marie) | 4°62 | 10-65! 14,600 | 4,462 | 10,287 | 70/ 312,340 
16 | Loco. ) 12°57 | 8-22 13,550 | 12,142 | 7,040 | 58| 704,236 
17 | Loco. | | 18°73] 8:94 | 13,550 | 13,263 | 8,636 | 63 835,569 
18 | Loco. f © | 6°76 | 10°01 | 13,550 6,590 13,608 | 71 | 463,630 
19 | Loco. 739/112 | 13,550 7,13 0,819 | 77) 549,626 
20 | Torpedo 2-54] 8-37 | 14°727 | 12:13 | 8,085 | 654,102 
21 | Torpedo 14°86] 7°78 | 14,727 | 14,354 | 7,523 | 51| 732/054 
22 | Torpedo 17-90| 7-49 | 14,727 | 17,291 | 7,235 | 49| 847,259 
23 | Torpedo 20°74] 7°04 14,727 | 20,034 | 6,800 46 921,564 
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From this it will be seen that the boiler of a locomotive 
engine when used as a locomotive, gives far higher results 
than the same boiler fixed, or than any other class of 
boiler. This Mr. Halpin attributes to the disintegrated or 
open condition of the fire maintained by the shaking of the 
engine, and also to the liberation of the steam bubbles from 
all heating surfaces as fast as made by the same shaking. 
He objected to the general statement of M. Marié as to the 
necessity for large heating surface and large cylinders. 
Referring to Mr. Webb’s compound locomotive, he 
said he had ridden upon it, and certainly saw nothing 
of “jockeying,” but only careful stoking, and the 
engine travelled with remarkable ease and steadiness. 

. Longridge took occasion to repeat his views as to 
the economy of compound engines, namely, that it was due 
to the use of greater pressures and not to compounding. 
Mr. W. Rich referred to the high results obtained wit 
the locomotive form of boilers by portable engine builders 
as long ago as the Cardiff Show. Mr. McDonnell replied 
to the remarks that had been made as to nursing, and 
said that good drivers may be said to nurse their engines 
always. Mr. Bell thought it was questionable whether 
sufficient attention had been paid to the quantity of air 
which passed into the furnace and to the quantity of heat 
lost up the chimney. In reply, however, to this, it may 
be remarked that drivers who have, as mentioned by Mr. 
Tomlinson, brought their consumption down to 26 Ib. have 
not much to learn as to whether they are letting too much 
or too little air into their fire. 


The next paper read was by M. Decauville on “Portable 
Railways.” In this paper the author described the system 
now so well known all over the world that he turns out 
about 80 tons of it per day. It is indeed so well known 
that we need not reproduce the paper here. 


ON THE CONSUMPTION OF FUEL IN LOCOMO- 
TIVES.* 


By M. Grorces Marir, Engineer of the Paris and Lyons Railway. 


Durinc the past twenty years a great advance has been made in 
regard to economy of fuel in steam engines. In marine engines 
remarkable results have followed from the general use of compound 
cylinders and surface condensers; for whereas their consumption 
was formerly from 341b. to 441b. per indicated horse-power per 
hour, it has now been reduced to about 2 1b., and sometimes even 
less.t Equally good results are obtained with Corliss engines. 
This progress in economy of fuel has led to the endeavour to effect 
a corresponding reduction in 1 tives. But, before the 
ordinary build of locomotives so long in vogue is abandoned, their 
exact consumption ought to be ascertained. Generally it is 
measured in pounds per mile; but that mode is not a convenient 
one for comparison, because it takes no account of gradients, 
weight of train, speed, and train resistance, all of which are so 
variable that the bare statement of consumption per mile is of 
scarcely any value. The only proper way of reckoning the consump- 
tion, so as to admit of comparison under different circumstances, is 
in pounds per horse-power per hour; and this is accordingly the 
new methods described in the present paper, as applied to locomotives 
under ordinary working conditions. There is a general impression 
that locomotives consume as much as from 44 Ib. to 54 1b. of fuel per 
horse-power per hour. With a view to dispel this very prevalent 
error, the author can ew experiments made by him during the 
last few years, which show an average consumption in good 
locomotives of 3°35 lb., when the horse-power is measured by the 
work done at the circumference of the driving wheels, and of 2°91 lb. 
when it is measured by the indicator diagrams; the fuel being of 
good quality and the firing done with care. Comparing this with 
the marine engine consumption of 2b. per indicated horse-power, 
it is seen that locomotives are much more economical than is 
usually supposed, considering that they work non-condensing while 
marine engines enjoy the great advantage of condensation. The 
author’s first experiments on this subject, made in 1877 on the line 
between Rive-de-Gier and St. Etienne in the department of the Loire, 
gave a consumption of 2°90 1b. to 3°24 lb. per indicated horse-power 
per hour;} other experiments confirming this consumption were 
also made on a longer length between ‘Alais and Langeac on the 
Nimes and Clermont line. These results, which were widely 
criticised, led M. Hirsch, Professor of Steam and Engineering at the 
Ecole des Ponts et Chausseés, to request that the experiments 
might be repeated in his presence. Fresh trials, which may be 
considered official, were accordingly made with him on 18th, 20th, 
and 21st of July, 1882, on the Mont Cenis line between St. Jean de 
Maurienne and Modane, with the ordinary trains. The average 
consumption was again found to be 2°901b. per indicated horse- 
power per hour. In these experiments neither indicator nor 
dynamometer of any kind was used, such delicate instruments 
being liable to give rise to errors. Indicators especially occasion 
considerable errors through the oscillations of the piston-rod and 
spring, and in general give accurate results only from stationary 
engines working at slow speeds. The following are the “eo som 
of the three days’ trials, which it is hoped will successfully clear 
the ey from the imputation of wastefulness in consump- 
tion of fuel. 


Choice of line.—For experiments of this kind the writer 
generally chooses a steep rising gradient, because the work 
performed by the engine can then be easily and accurately 
calculated. It then consists of two portions; first, the work due 
to the train resistance on a level ; and secondly, that due to gravity 
on the incline. On a steep rising gradient this latter portion 
becomesmuch the more important, while it canalways be determined 
with accuracy, being the product of the total weight of train and 
engine, multiplied by the difference in level between the two ends 
of the incline; whereas the calculation of train resistange on a 
level is always subject to slight errors, arising from variations in 
the circumstances of wind and weather. Hence the steeper the 
incline up which the engine takes the train, the greater is the 
accuracy with which the work done can be calculated. In this 
way the engine duty can practically be determined without the use of 
either indicator or dyna ter of any kind. The portion of 
line selected for the trials was the length of 174 miles between 
St. Jean de Maurienne and Modane stations on the Mont Cenis 
line ; the gradients are 1 in 100 to 1 in 35, rising towards Modane, 
which is 1709ft. above the lower station; the average gradient is 
1 in 534 

Choice of train.—The train chosen was a passenger train starting 
from St. Jean de Maurienne at 12.21 noon, stopping only once on 
the way, at St. Michel, for three minutes, and reaching Modane at 
1.25 p.m.; the average s' being accordingly 17°40 miles per 
hour. The engine, built from the designs of the writer’s father 
the late Ernest Marié, had eight wheels coupled, and its principal 
dimensions were as follows :— 


Diameter .. 2l}in. 
Cylinders { Stroke 
Wheels, diameter .. .. .. .. o 
Heating surface) tubes .. 2045-18 
Fire-grate area ey 22°39 sq. 
Boiler pressure .. .. 128 Ib. per sq. in. 


The weight of the train, ascertained with the greatest care, was 
163°58 tons, the particulars of which are given in the tabular 
summary appended; engine, tender, and carriages were all 
weighed accurately on weighing machines. . 

Calculation of work done.—If calculated at the circumference 
of the driving wheels, not in the cylinders, the work done is 
exclusive of the engine friction, and is given by the following 
formula :—Work done = W xl x r+Wx A, ere W = 
total weight of train, including engine and tender = 163°58 tons 
= 366,419 lb.; 1 = distance run = 17,334 miles = 91,536ft.; r = 
coefficient of resistance = a in the present case, or 93 lb. per 
ton; A = height of train’s ascent = 1709ft. The choice of the 
coefficient ago Will be explained further on. Substituting the 
foregoing values— 

Work done = 366,400 x (91,586 x 5,5 + 1709) 


= 366,400 x (394 + 1709) = 770,600,000 foot-pounds. 
Of this work the portion due to the resistance on a level amounts 


394 
hi 
to only +17 or barely one-fifth, while gravity absorbs the 


remaining four fifths. Hence an error of as much as 10 per cent. 
in the coefficient of resistance occasions only 2 per cent. error in 
the calculation of the work; while even 20 per cent. error in the 
coefficient causes only 4 per cent. error in the result. Although, 


therefore, the coefficient here taken of mm may be open to criti- 


cism, it is clear that it may be considerably modified without 
sensibly affecting the calculation of the work done. This con- 
stitutes the principle on which the author’s trials have been based ; 
whereby he been enabled to arrive at an accurate determination 
of the work done, without the use of either indicator or dynamo- 


* Read before Institution of Civil Engineers. 
t See Paper by Mr. F. C. Marshall, Proceedings 1881, p. 452. 
Revue des Chemins de fer,” July, 1881, p. 17. 


meter of any kind. The only objection to the method is that it 
applies only to moderate speeds, inasmuch as high speeds would 
be dangerous on the curves of a mountain line. 

Consumption of fuel.—To ascertain correctly the consumption 
of fuel the author — a different method from that 
ordinarily followed in locomotive trials. The general plan js 
after lighting the fire and getting up steam, to note the pressure 
shown by the gauge, and the height of the water-level, and to 
estimate the quantity of coal then on the grate. The trial is then 
made, and is so arranged as to end with the same pressure and 
water-level as at starting, and the coal remaining on the grate is 
again estimated. The correct consumption is arrived at 
measuring the quantity consumed on the journey, adding what was 
on the grate at starting, and subtracting what remains at the end, 
Unfortunately it is impossible to determine correctly the quantity 
of burning fuel on the grate; and in consequence the calculated 
consumption almost always involves a serious error. This is one 
cause of the discrepancies met with in statements of fuel-consump- 
tion. In the author’s trials the above source of error has been 
completely avoided by the following mode of procedure. The 
engine tried had sinealy made one journey that morning, so that it 
was in steam, with a pressure of 461b. per square inch, before 
lighting the fire for the experimental trip. The water-level was 
5°l6in. above the mean line. The fire-grate was cleared of every 

ticle of fuel from the previous journey. The tender was 
oaded with one ton, or lb., of Anzin patent fuel in 
bricks, and 1191b. of wood was served out for lighting the fire, 
The wood was included as fuel in reckoning the actual consumption, 
and was taken as equivalent to not more than 441b. of coal; the 
total supply of coal would therefore be 2249]lb. Steam was 
uickly got up, and shortly afterwards the engine was coupled to 
the train in St. Jean de Maurienne station, and proceeded thence up 
the incline to Modane. The trip was made with the engine 
working in the ordinary way, with 128lb. of steam, cut off at 
19 per cent. of the stroke. Professor Hirsch, and M. Bazire, of the 
locomotive department, accompanied the author on the engine, 
The firing was so managed as to have no coal at all left on the 
grate on reaching Modane. The steam-pressure was then found to 
be 201b. per square inch, and the water-level 4°49in. below the 
mean; the datum level in the locomotives of the Lyons Railwa: 
being not the actual low-water line, but a mean level below whic 
the water may fall without danger. The water-gauge was of course 
observed while the engine was on the level portion of the line in 
the station, the line running level through every station on this 
railway. The coal remaining in the tender weighed 1133 lb., 
which would show a consumption of 2249 — 1133 = 1116 Ib., if the 
boiler had been in smote | the same state after the trip as before; 
but no skill could succeed in securing the same steam pressure and 
the same water-level as on lighting the fire. A slight correction 
has therefore to be made in the coal consumption, to allow for the 
difference in quantity of heat contained in the boiler before and 
after the trip. 

Correction for difference of heat in_boiler.—Calculating first 
the quantity of heat contained in the boiler on lighting the fire, 
and secondly the heat remaining in it after the trip, the difference 
converted into pounds of coal will be the correction to be made 
in the weighed consumption of 1116 1b., to give the true consump- 
tion. Firstly, at the time of lighting the fire, when the water- 
gauge stood at 5'l6in. above datum, the quantity of water in the 
boiler would be 1571 gallons, or 251 cubic feet, as ascertained from 
the dimensions given in the tabular summary appended. The tem- 

rature corresponding with the steam pressure of 46 Ib. is 293 deg. 

‘ah. The weight of water, therefore, allowing for its expansion, 
would be 14,506 lb.; and this, at the temperature of 293 deg. Fah., 
would contain 3,436,000 heat units, reckoning from the tempera- 
ture of the air at the time, which was 59 deg. Fah. The metal of 
the boiler, weighing about 20 tons, would contain about 1,175,000 
heat units. The heat in the steam may be neglected. Hence the 
total quantity of heat contained in the boiler at the time of light- 
ing the fire, above the air temperature of 59 deg. Fah., would be 
4,611,000 units. Secondly, the heat remaining in the boiler after 
the trip, estimated in the same manner, would amount to 
3,143,000 units. The difference, or 1,468,000 units, is therefore 
the additional heat expended during the trip. As the weight of 
dry steam generated per pound of coal consumed was found to be 
8°08 Ib., and as each pound of steam at the pressure of 128]b. per 
square inch contains 1169 heat units above the feed-water tempera- 
ture of 59deg. Fah., the boiler would = in practice. 
8°08 x 1169 = 9445 heat units per pound of coal. The additional 
expenditure of 1,468,000 heat units during the trip is therefore 
equivalent to 155lb. of coal, which, added to the weighed con- 
sumption, gives 1271 lb. as the true consumption of coal for the 
trip. 

Consumption of fuel per effective horse-power per hour.—The 
work done, corresponding with the above consumption of 1271 1b. was 
770,600,000 foot-pounds. Hence the coal consumption per horse- 
power per hour was 33,000 x 60 x 1271 _ 3°27 lb., the work being 

770,600,000 
the effective work, i.c., that measured at the circumference of the 
driving wheels. Throughout the foregoing calculation, the only 
coefficient open to dispute is that of the train-resistance, which has 
been taken at aes} but it has been seen that even a considerable 
percentage of error in this coefficient would involve no appreciable 
error in the final result of 3°27 lb. consumption per effective horse- 
power per hour. To get at the consumption per indicated horse- 
power, it is only necessary to deduct the proper allowance for the 
engine friction; which has been found, in careful experiments made 
by the writer’s father, to absorb at least 12 per cent. of the indi- 
cated power, when the engine is in perfect working order. Hence 
the corresponding consumption per indicated horse-power per hour 


would be 3°27 x are = 2°88 Ib, as a maximum. 


Consumption of water and production of dry steam.—The con- 
sumption of water on the trip, from the tender and from the 
boiler, was measured with the greatest care, allowing for expansion 
of the water in the boiler. It was found to amount to 11,290 lb., 
or 8°88 Ib. per lb. of fuel. Deducting 9 per cent. for priming, the 
weight of dry steam produced would be 8°08 Ib. per lb. of fuel. 

Nature of fuel.—Samples carefully analysed of the Anzin patent 
fuel, which was used in the trip, showed 6°9 per cent. of ash, and 
1 per cent. of moisture. The heating power was found to be 14,600 
units per lb, It was ascertained by means of —— specially 
made for the p se, similar to that used by Ebelman, Fabre, 
Silbermann, and Berthelot, in their experiments on the heating 
power of fuel. It consists of a g' phial, within which a 
powdered sample of the fuel, placed in a crucible, is burnt in a 
current of oxygen; the phial is immersed in a measured quantity 
of water, and the rise of temperature in the water indicates the 
heat developed by the combustion of the sample. Cardiff coal was 
tried in the same way by the author, and gave the same heating 
power; a direct comparison can therefore be made between this 
experimental trip and any English trials with Cardiff coal. The 
Anzin patent fuel is in fact composed of 91 per cent. of slack, of 


the same quality as Cardiff coal, and 9 ee cent. of coal pitch, the 
ery power of which has been found by the writer to be equal to 
that of ordinary coal. 


Remarks.—During the experiment, the admission of steam to 
the cylinders was for 19 per cent. of the stroke, the steam in the 


waste 5) being included. The valve gear was tested by Pro- 
fessor Hirsch himself. The locomotive had not been repaired for a 
long time. It may be objected that the driver probably looked 


after the fire much more closely than usual, being stimulated by 
the presence of the engineers. This may be, but, on the other side, 
the following circumstances were unfavourable to economy of fuel: 


—(1) During the firing up, the locomotive gave out some heat to 
the atmosphere as usual; this loss of heat was equivalent to about 
29 lb. of fuel, according to an experiment made for that special pur- 
(2) In the last few minutes of the trial, the engine was 


pose, 
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THE ENGINEER. 


running with a very low pressure, which was necessary in order to 
arrive at Modane without any fuel on the fire-grate; hence the 
engine was working during these minutes in unfavourable circum- 
stances, 


(Zo be continued.) 


IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND} to 


OTHER DISTRICTS. 


(From our own Correspondent.) 

Tux claim of the ironmasters for a reduction of 6d. per ton in 
puddlers’ wages and 5 per cent, in those of mill and forgemen has 
resulted in an award by Mr. Ayer, Cooneien uddlers’ wages 3d. 
and millmen’s in proportion from 19th to August 23rd certain, 
and after then subject to a month’s notice upon either side. 
Puddlers’ wages are now, therefore, 7s. 3d. a ton. But this is 
still 6d. higher than in the Middlesbrough district. The contents 
of this award were known in time for the meetings of the trade 

rday in Wolverhampton and to-day—Thursday—in Birming- 

, and the document was much discussed. Some masters 
expressed a little disappointment that the reduction was so small, 
but the more cautious members of the trade pointed out that they 
could scarcely have looked for more in the face of the very limited 
drop which has been awarded in the North of England. The 
alteration will affect wages, not only in Staffordshire, but to a 
similar extent in most of the other iron-making districts of 
England alsa outside Cleveland and South Wales. 

ices of iron are not quotably influenced by the reduction. 
Masters declare it to be too small to allow of any further conces- 
sions. In truth, the drop has already been discounted in the prices 
which regulated a contracts with buyers of iron. 

The amount of work doing at the mills and forges does not, upon 
the whole, show any — augmentation upon the week, yet 
here and there a few establishments are rather better off. 

The sheet and hoop mills are chiefly to the front in this temporary 
improvement, Alike yesterday and to-day ironmasters, however, 
spoke of the great difficulty which exists in inducing customers 
to give out specifications under orders placed some time ago. 
Consequent upon this holding back by buyers, works’ proprietors 
have still to be content with running only part of their mills. 

The prices of sheets continue as varied as ever, but there is more 
determination on the part of certain of the manufacturers to refuse 

rices at which they cannot see a profit than is generally supposed. 
Genesees instances were mentioned this afternoon in which, on 
this account, masters had refused inquiries. 

It is somewhat \ pprewe vows whether all the inquiries which are 
coming out through merchants are genuine. Certain makers are 
beginning to suspect that some of them are merely “ feelers,” to 
ascertain the lowest prices. Common merchant sheets—singles— 
are £7 per ton upwards ; galvanising doubles, £7 10s. to £7 15s.; 
and lattens, £8 10s. to £8 15s, Thin sheets are in large call upon 
the basis of £10 to £11 for working-up doubles, and £13 to £14 for 
stamping lattens. 

Galvanisers are unusually reticent concerning the prices now 
ruling, but corrugated sheets of 24 gauge, in bundles, delivered 
Liverpool, may be quoted about £12 to £12 5s. 

Bars, hoops, and strips are not in much increased sale. Yet for 
gas strip there is a little better demand, consequent upon the tube 
makers being busier. Nail strip for Russia and Canada is selling 
more freely. The orders from the latter market are unusually 
late in arriving, but their advent has now imparted a little more 
work to certain mills, 

The merchant orders for hoops are much below the average, and 
the United States’ requirements are conspicuous by their absence. 

Best bars range from £7 10s. to £7; second-class qualities are 
£6 10s.; and common are £6. Export hoops vary from £6 5s. to 
£6 10s. Gas strip is a minimum of about £5 15s., but the general 
quotation is £6. Nail strip is about £6 to £6 2s. 6d. easy. 

The pig iron trade lacks animation. The business doing is mostly 
in the hands of foreign makers, whose prices and brands are more 
to the mind of some customers than native makes. Among the 
Staffordshire producers, those who turn out part-mine and cinder 
pigs are —— more than those who confine their ——— to best 
qualities. Hot blast all-mines vary from 62s. 6d. to 57s. 6d. per 
ton; part-mines from 55s. to 45s.; and cinder pigs from 40s. to 
37s. 6d. In actual business not much above 56s. 6d. can be 
obtained for good forge hematites, though higher prices are asked 

The coal trade rules dull, and there is considerable competition 
for the ironworkers’ trade with consequent underselling. The 
following are approximately the official prices, but they are not 
maintained :—Furnace and house coal, 9s, 6d. to 10s. per ton; steam 
or locomotive coal, 8s.; cobbles, 7s. 6d. and 8s.; slac 
5s, 6d. Miners’ wages are at present 3s. 8d. per day for thick coal 
men, and 2s. 10d. for thin coal men. The colliers are only working 
short time, and prospects do not encourage the belief that they 
will have much more to do yet awhile. 

The iron roofing, girder, and bridge building works continue 
fairly employed. 

The Patent Shaft and Axletree Company, Limited, of Wednes- 
bury, has recently secured several good orders for wheels and 
axles from the Indian States Railways. The company does not, 
however, consider the orders of unusual magnitude, since it 
frequently books lots of 2000 to 3000 pairs for the Government 
lines. Nevertheless, the orders just received are welcome, as help- 

to find the men employment. 

reply to deputations from their men who are out on strike for 
an advance of wages, several of the chainmakers in the Old Hill 
and Cradley Heath districts have intimated that they have not 
sufficient orders in hand to warrant them giving the advanced rate, 
and have even advised the men to remain out some time longer. 
The men have held a meeting to consider their position, and they 
have decided to pursue the policy recommended. 

Operations at the hardware factories are not very vigorous. At 
some of the establishments the hands are employed upon Admi- 
ralty and War-office contracts lately distributed. This class of 
business, however, does not bring in any large profits. It is satis- 
factory only as affording work for operatives who might otherwise 

together idle, nt upon a lack of open buying by the 
open market. Reports from New South Wales are more cheery. 
In the class of wares that are inquired for for India, plantation 
and other edge tools are still conspicuous. 

The Employers’ Liability Insurance Company, of Birmingham, 
is in a prosperous condition. The premium income, which between 
= Ist, 1881, and March 31st, 1882, was £3524, amounted in the 
fo gus facades £6004, and in the year ending March 31st last, to 
£6833. ing the past twelvemonths 308 policy holders have 
given notices of accidents, reporting 864 sodianhe to workpeople, 
and in 750 cases payments been made, Only seven cases have 
involved legal proceedings. The income of the eompany during 
the year has been £7061, which, after paying expenses, tome 
balance in hand of £2615. The directors resolved to pay a dividend 
of 10 per cent., and to add £1927 to reserve, making it £2208, and 
atthe annual meeting on Thursday last this proposal was adopted. 

The manufacture of gas by the Corporation of Walsall continues 
to be a remunerative undertaking. It is estimated that the profits 

or the ensuing year will amount to £8000, and in order to dispense 
with a borough rate of 1s. 10d. in the pound to meet a small 
deficiency on the estimates for the year, it has been determined to 
appropriate a surplus of gas profits together with the estimated 
profits for this year. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester.—The iron trade of this district continues in a 
e condition, which shows but little change from week to 
Week, The actual requirements of consumers are only small, and 


k, 4s. 6d. to} P 


in many cases they are more than covered by deliveries which have 
to come in on account of iron already bought, and the persistent 
weakening tendency shown by prices naturally operates as a check 
Poe anything like speculative purchases, as buyers prefer to take 
the probable chance of the market being still more in their favour 
when they have actual requirements to cover. Business, conse- 
quently, y Boo on from hand to mouth, with makers, as their order 
books get bare, showing more disposition to entertain offers at 
under their quoted rates. By some of the makers a tolerably firm 
me is still maintained, but there is very little business done ex- 
cept where sellers are prepared to come in at low prices. 

‘here was again a very dull iron market at Manchester on Tues- 
day, with little or no business of any weight reported in pig iron. 
Local makers are able to secure a few s' orders in the immediate 
pe amr enter of their own works, where they have the advantage 
of low rates of carriage, but on the basis of the quoted prices of 
43s. 6d. to 44s., less 24 for forge and foundry delivered equal to 
Manchester, they are unable to get orders. At under the above 
rates there is a considerable amount of business pending, but 
makers are net at all anxious to push sales at anything much below 
these quoted rates, and buyers seem to be equally indifferent about 
om out their orders. The transactions reported in district 

rands continue very limited in extent, and the average basis of 

rices is about 43s. 4d. to 44s, 4d. less 24 for forge and foundry 

inconshire, and about 1s. per ton more for Derbyshire brands, but 
there are sellers who would take under these figures to 
orders. Outside brands, such as Scotch and Middlesbrough, con- 
tinue to ease down in value, with merchants offering at under 
makers’ prices, 

The hematite trade continues extremely dull, with good foun: 
brands to be bought readily at about 45s, 6d. to 46s., less 24 deli- 
vered into this district. 

In the finished iron trade there have been some moderate orders 
iving out in connection with bridge work, and some of the large 
orges in this district are doing a very fair trade for shipment; but 

as regards business generally, there is a continued want of anima- 
tion. For good Lancashire and North Staffordshire bars delivered 
into this district, £5 15s. remains about the average prics. There 
are, however, inferior brands to be got for about 2s. 6d. less, and 
north-country bars are offered freely at about £5 12s. 6d. Local 
made hoops are quoted at about £6 5s, to £6 7s. 6d., and sheets at 
about £7 10s. per ton, 

Ironfounders still report trade as very dull, and for some descrip- 
tions of castings extremely low prices are being taken. Cast iron 
columns are being delivered into the Manchester district at £5 per 
ton, ordinary pipe castings at £4 7s. 6d., and bored, turned, and 
lined pipes at £4 10s. per ton. 

In the engineering trades the complete collapse of shipbuilding 
is naturally making itself felt amongst marine engineers who, in 
this district, are simply kept going completing orders chiefly on 
account of Government work. With this ption, derat 
amount of activity is still maintained, and the complaints are not 
so much of actual scarcity of work, but of the extremely low prices 
at which it has to betaken. Boiler makers report that more orders 
have been stirring recently; special tool makers are to! ly well 
off for orders, and ines are moderatel 2 

The strike in the Warrington wire trade seems now to be prac- 
tically at an end, and I understand that the men are seeking to 
make some arrangement whereby they can return to work. The 
stocks which makers have had on hand have been amply sufficient 
to meet the requirements of the present ens state of trade, 
and practically the only effect of the strike been to clear away 
some of these stocks, 

The question of underground haulage in collieries, which with 
the large areas now worked in the Lancashire coal-field, isa matter 
of considerable importance to mining engineers, was discussed at 
the meeting of the Manchester Geological Society, on Tuesday, 
when Mr, G. H. Peace described the system of a 
haulage which had been adopted at the Ashley and Tyldesley 
Collieries, near Manchester. At the older and shallower pits of 
the company the various systems of haulage comprised self-acting 
planes, single down brow ropes, main and tail and endless ropes, 
the engines in each case being placed underground and ied 


freights now obtainable have tended rather to stimulate activity in 
the shipment of cargoes, and there is a moderately good trade 
doing. There is, however, so much coal offering in the market 
that orders are competed for at very low figures, and for delivery 
at the high level, Liverpool, or the Garston Docks, Lancashire 
steam coal can be got readily at 7s. to 7s. 3d., and seconds house 
coal at 8s. 3d. to 8s. 6d. per ton. b 
Barrow,.—I have no yr to report in the condition of 
the hematite pig iron eof the district. The market remains 
practically unchanged. Business is very dull, and the orders 
coming to hand from all quarters are inconsiderable and inexten- 
sive. Consumers, although prices are so very low, are restricting 
all their orders, and no speculation is noticeable in t ctions ; 
but they seem to be holding back in order to still further reduce 
prices. Prices are unaltered, last week’s quotations ruling. Mixed 
prices of Bessemer qualities are selling at 47s. 6d. per ton net at 
works. The quantity of metal now stocked at wareh is con- 
siderable, and it is gradually increasing, as the deliveries do not by 
any means represent the production of the district. Unless an 
improvement occurs before long, makers will be obliged to further 
luce the output. Steel makers are but indifferently employed, 
as few orders are coming to their hands. In the merchant depart- 
ment little activity is displayed, whilst rails are in slow request at 
from £4 10s. to £5 per ton net at works, prompt delivery. Ship- 
builders are almost at a standstill, and no new orders have 


secure | received. The minor departments of the steel and iron trades are 


remarkably quiet. Iron ore is in demand at from 8s. 6d. to 9s. per 
ton net at mines. Stocks are heavy. Coal and coke quiet. 
Shipping freights low. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Ir seems increasingly difficult for Sheffield firms to secure orders 
for railway material of all kinds. No one expects that the rail 
trade she fron become what it was; but there ought to be less 
difficulty in retaining rolling stock work. It is impossible to shut 
one’s eyes to the fact, however, that even in wheels and tires, and 
similar goods, Sheffield cuts but an indifferent figure in the way of 
securing contracts. The latest cases in point are certain orders 
for the Indian States Railways, ———> all to 4000 pairs of 
wheels and axles, and 460 pairs of a smaller size. Lancaster— 
Lancaster Wagon Company—and Wednesbury—Patent Shaft 
Company—have had the 4000 order divided between them, and the 
Patent Shaft Company has also obtained the order for the 460 
pairs. A portion of the tires will, of course, come to Sheffield; but 
this seems a sorry slice for a place which ought to be the home of 
railway material production. Is this another case of carriage 
ee It may be so as regards Lancaster, but what of Wednes- 


Iron is very sluggish, and quotations are stated to be lower than 
at any previous period. Nos. 1, 2, and 3—hematite iron—are now 
quoted at 54s. per ton ; common forge and foundry is at 44s. to 
45s. per ton. Tn the latter quality a fair business is doing ; in the 
former holders press sales even at the low quotations named, and 
their eagerness to sell has the effect of making buyers hold off in 
the hope of still lower values being current. There is not much 
prospect, I think, of the wages question in the coal trade being 
re-opened this summer. Though all the coalowners agree that 
the present prices of coal do not warrant a continuance of the 
10 per cent. obtained by the miners in 1882, an influential minority 
is opposed to any agitation about wages this summer. The first 
proposal was to os the reduction till October only ; it could not, 
even if unresisted, come into operation before June, and there is 
no doubt that a stubborn fight would ‘take place, and probably 
cause more loss than could possibly be gained. 

Is the grinder to wake up some morning and find his occupation 
gone? There really seems some fear of this result. Many minds 
have turned to this subject, particularly at times when other 
workmen have had to stand because sufficient blades could not 
be got from the men of the wheelswarf who did the grinding. 


rgro 

with steam through pipes in the upcast shafts, At the deeper pits 
the objection to taking steam down from the surface was increased, 
and the other alternatives had been very fully considered. Whilst 
admitting the convenience in working of compressed air, the much 
smaller first cost and economy in the working of engines on the 
surface led to the adoption of the latter system with endless ropes. 
In the discussion which followed a unanimous opinion was 
expressed in favour of the adoption of endless ropes, both on the 
score of efficiency and economy; some difference of opinion 
existed as to the comparative results obtained by the use of com- 
ressed air engines, but generally the system was condemned for 
its waste of power. Mr. Dickinson, her Majesty's Chief-Inspector 
of Mines, observed that he had made experiments and he had 
found a great loss of power with comp: air. There was, how- 
ever, no doubt that in other t p d air 
et advantages over steam for use in collieries. 

hat the working places in coal mines are occasionally penetrated 
by the electric current generated during thunder-storms is a pretty 
well established fact, although doubts on the matter are still enter- 
tained in some quarters. At the meeting of the Manchester Geo- 
logical Society, on Tuesday, this question was also discussed, and 
Mr. John Knowles read a pec describing the descent of an electric 
current into a pit near Bolton, owned z Messrs. Andrew Knowles 
and Sons, on the 21st February last. e pit is 97 yards deep, and 
the electric current seemed to have struck the top of the upcast 
chimney, displacing a large quantity of brickwork, then descending 
outside the chimney, it struck the ground close to it, making a 
large hole. It then went along the ground to the cast plates at 
the top of the downcast pit, and it was presumed went down the 
steam Pipes in the shaft and so into the workings on the east and 
west. m the effects experienced by the men in the workings it 
was evident that there must have been a very strong current of 
electricity passing down the pit. The manager, who was on the 
west side and yards from the shaft, received so severe a shock 
that he was completely prostrated from work for six he te and had 
it not been that the current found ample means for distribution 
the effects might have been much more serious. Mr. Dickinson, 
who has investigated the matter, said it had occurred to him that 
the flash had gone down both shafts, and he added that the descent 
of anelectric current had been given as the cause of the Ri 
colliery explosion, which occ when a violent thunderstorm 
was in progress. As a further illustration of the effect of electric 
currents descending into the workings of a coal mine, Mr. Burrows 
described a similar incident at one of their collieries, which pro- 
duced the impression that the pit had “fired,” and was the cause 
of intense alarm both to those above and below ground. ; 

In the coal trade a generally steady tone is being maintained. 
As I intimated last week, there has been a giving way upon the 
top quotations of last month, but, except that for quantities saperal 
prices are quoted, there is no material reduction upon the minimum 
rates which were previously being taken, and as there is indisposi- 
tion to attempt any phic reduction in wages, colliery proprietors 
can scarcely come much lower on their parts. The general demand 
for coal remains much the same, pits being kept running about 
four, and in a few cases five, days a week, with the bulk of the 
output going away, the chief accumulation of stocks being in the 
common classes of round coal. At the pit mouth prices average 
about 9s. for best coals, 7s. for seconds, 5s. 6d. to 6s. for common 
house fire coals, 5s. to 5s. 6d. for steam and forge coals, 4s. 6d. to 
5s. for burgy, 3s. 94. to 4s. 3d. for best slack, and 3s. to 3s, 6d. for 


ordinary qualities, 

With regard to the railway contracts for locomotive fuel, to 
which I referred last week, I understand that one company has 
placed about 200,000 tons in the Lancashire district, at an average 


price of 5s. 6d. per ton at the pit. 


Shipping, so far as the demand for steamers’ use is concerned, is 
only quiet, owing to so many vessels being laid aside, but the low 


One hine, of a primitive construction, is going now, and is 
said to make very good work. Mr. F. Marsden, of Pond Hill, 
Sheffield, has invented and patented an idea which has been 
satisfactorily tested for twelve months, and appears to be of a 
most promising character. The drawings were shown to me this 
week. Mr. Marsden is himself positive as to its power of work, 
and the adaptability of his contrivance to all the varied kinds of 
grinding here and elsewhere. 

The City of the Crooked Spire at the present moment may fairly 
claim to be the best lighted town in England. The corporation 
have just entered into a new contract with the gas company, while 
that with the Electric Lighting Company has not quite expired, so 
that for a few nights longer the streets will be illuminated with 
gas and electricity. The company having been put upon 
their mettle by the electric light, have erected several powerful 
lamps in the Market-place and other open spaces, and these with 
the electric arc lamps previously there, cause these parts to be 
brilliantly lit. In the less important streets a gas lamp and an 
incandescent lamp are burning side by side. 

At Swinton forge, belonging to Messrs. John Brown and Co., 
business appears to be very depressed. For a fortnight only five 
days’ work been given; and since the 2nd inst. the men have 
been idle, owing to the scarcity of orders. At Parkgate Ironworks, 
on the other hand, the men are working full time, though, of 
course, the 24 per cent, reduction has now come into force. 

The Fair-Trade agitation appears to be gaining ground here. At 
one timeit was impossible to get anything likea fairly-attended meet- 
ingeven to discuss the subject ; now there are sev meetings a 
week, and resolutions in favour of an inquiry intothe present working 
of free trade and tariffs, generally, are regularly worked. At one 
of the meetings this week, a resolution was passed in our principal 
working district, “‘ That this meeting has no confidence in any 
Government, Conservative or Liberal, that is not in favour of an 
inquiry into our present system of trading with foreign nations, 
and that a copy of this resolution be sent to the Parliamentary 
representatives of Sheffield.” 

he Manchester, Sheffield, and Lincolnshire Railway Company, 
giving effect to the opposition raised by the shareholders at the 
Wharncliffe meeting, and having in view the depressed state of 
traffic at the present time, has come to the conclusion to with- 
draw its ‘ Additional Powers—Lincolnshire Lines—Railways 
Nos. 2 and 3,” for the present session. This decision has caused 
much disappointment in the Isle of Ancholme, where it was 
intended to construct tramway lines to help in “tapping” the 
district. The Dore and Clunley Railway has ‘now complied with 
the Standing Orders, the additional provision in the form of an 
agreement between the Midland and the Dore and Clunley Com- 
panies having been passed by the examiners unopposed ; though, 
of course, it will now go before the Committee. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

ALTHOUGH the ironmasters’ returns for April are considered 
satisfactory from a producer’s point of view, showing, as they 
do, a reduction of shoo tons in stocks, and shipments heavier 
than were expected, still the condition of the pig iron trade does 
not improve. The market held at Middlesbrough on Tuesday last 
was but thinly attended; the tone was decidedly one of depres- 
sion, and the t of busi tr ted was Mg | smnall, 
Buyers would not give more than 36s, 9d. ton for No. 3 g.m.b., 
delivered f.o.b. Merchants and some ers sold at that figure, 
but the principal producers quoted 37s., and for less they would 
not sell at all. The usual quotation for No. 4 forge was 35s. 3d. 
per ton, but one or two lots changed hands at 35s. 

The stock of Cleveland pig iron in Messrs. Connal’s store at 


Middlesbrough remains at 60,427 tons. It has not varied during the 
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last four or five weeks. Their stock at Glasgow 
has decreased about 300 tons during the week. 

Shipments from the Tees have been so far but 
moderate this month. During April the total 

uantity exported was 78,287 tons, or about 
3000 tons less than during March. The principal 
items in last month’s shipment returns are as 
follows :—Scotland, 19,027 tons ; Germany, 15,195 
tons; Wales, 7525 tons ; Holland, 6590 tons; 
France, 6035 tons; Russia, 5850 tons ; and Bel- 

ium, 4260 tons. Of manufactured iron and steel 

411 tons were sent away. 

The Cleveland ironmasters’ statistics for April 
show that 101 blast furnaces were at work, of 
which 66 were producing Cleveland iron. The 
total make of iron of all kinds was 204,321 tons, 
being 12,240 tons less than in March. The iron 
in stocks at makers’ works and in stores amounted 
to 283,433 tons, being a reduction of 8300 tons 
for the month. 

Nothing new is to be said with ne es to the 
finished iron trade. Most of the works are upon 
short time, notwithstanding the willingness of 
their owners to undertake orders at exceeding] 
low prices. Quotations on Tuesday were as fol- 
lows:—Ship plates, £5 to £5 2s. 6d.; angles, 
£4 15s. to £417s. 6d.; and common bars, £5 2s. 6d. 


actual change in figures. Some reductions have 
now, been made, and the quotations 
are:—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, No. 3, 50s. 6d.; Coltness, No. 1, 
57s. and 5Os.; Langloan, 63s. 6d. and 5ls,; 
Summerlee, Bis. 6d. and 47s. 6d.; Calder, 52s. 6d. 
and 47s.; Carnbroe, 51s. 6d. and 47s. 6d.; be 
47s, 6d. ‘and 45s. 6d.; Monkland, 44s. and 1s.; 
Quarter, 43s. 3d. and 4is.; Govan, at Broomielaw, 
43s. 6d. and 41s.; Shotts, at Leith, 52s. 6d. and 
5ls. 6d.; Carron, "at G mouth, 48s. aly 
; Kinneil, 

45s. and 44s. 6d.; Glengarnock, at Ardrossan. 
51s. 6d.'and 45s. 6d.; — linton, 45s. 3d. and 42s.; 
Dalmellington, 48s. and 

There has been less doing at some of the steel 
works, in consequence of the material slackening 
in the shipbuilding trade. The Steel Company 
of Scotland has in hand the steel for the new 
Forth Bridge, which helps to keep them fairly 
well engaged ; but the other steel making firms 
are now slightly feeling the pinch of dull time. 

Although there is in reality no improvement in 
the manufactured iron trade, the past week’s 
shipments of iron goods from the Clyde were 
fairly good as to b They embraced £45,500 
worth of machinery, of which £14 ,390 represented 


to £5 5s. per ton, all free on trucks at fi 
turers’ works, cash 10th, less 24 per cent. 

The depression of trade is now being keenly 
felt at Spennymoor. The Tudhoe Ironworks, 
belonging to the Weardale Iron and Coal Com- 
pany, were closed last week, and about fifty 
m ics received their notices on Saturday. It 
is said that their new steelworks will not be 
started until trade revives. 

Messrs. Armstrong, Mitchell, and Co.’s new 
steelworks at Elswick are almost finished, and 
will shortly be put into operation. 

Messrs. W. Gray and Co., shipbuilders, of 
West Hartlepool, have nearly completed their 
new marine engine works. About 6 acres of land 
will be occupied, and employment will be given 
to from 1000 to 1500 hands. Marine engines and 
boilers of all kinds will be undertaken. The ma- 
chinery and appliances are of the very best 
description and most modern patterns. 

The shipbuilding trade seems to be passing from | § 
bad to worse, and there is no present prospect of 
any revival. The shipyards in Stockton and 
Middlesbrough are now, to a large extent, idle. 
The shipyard at Whitby is likely to be closed 
when a vessel at present on the stocks is finished. 
On the 30th April there were 137 steamers lying 
idle at the four chief northern ports. These 
represent a gross tonnage of 150,000 tons, and 
employ 1800 men when in use. Eighty-two of 
them are at anchor in the Tyne, twenty-eight in 
the Wear, twenty-six at Hartlepool, and one in 
the Tees. 

Great satisfaction is felt, locally, at the evi- 
dence just given before a Select Committee of the 
House of Commons, by Mr. A. Rendell, upon the 
subject of harbours of refuge. Mr. Rendell is 
decidedly of opinion that the Tees’ mouth is by 
far the best place on the north-east coast for the 
purpose. The cost he estimates at £1,400,000, 
against £1,250,000 estimated by Sir Jno. Coode 
for a harbour at Filey. But the area of safe 
anchorage in the Tees would be 400 acres, against 
73 acres for Filey. The depth would be from 
s:ven to nine fathoms, and the depth at the 
entrance bar of the river from t to five 
fathoms. Filey would be of no use for com- 
mercial, repairing, or manufacturing pur- 

the Tees have the 
mefit of being an exporting and importing 
river second to few. It is also a shipbuilding 
river, and has wet, dry, and graving docks, and 
slipways, +f of which would be available for 
detained ships in case of need. In case of war, 
and an attack by torpedo | boats or heavy ordnance, 
ships could retreat up river to Middlesbrough or 
Stockton. For st s there is abundant oppor- 
tunity for coaling at a cheap rate. The enormous 
quantity of material which would be required for 
making the necessary banks, walls, and concrete 
blocks 4 is on the Tees always “obtainable gratis, in 
the shape of slag, which is produced by the blast 
furnaces. About six millions of tons were made 
last year only, and was got rid of in various ways 
at considerable cost. The absorption thereof in 
the immediate future by useful public works 
would be a twofold boon, namely, to the givers 
4s well as to the receivers. It is earnestly hoped 
by all in Cleveland that this important evidence 
will have with the authorities the full weight 
which it deserves. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is no improvement in the warrant market 

since last report; indeed, a further decline in 
— has en place, and the rates are now 
ower than at any former time in the history of 
the trade during recent years. There is scarcely 
any inducement for speculation, and soit happens 
that when holders are obliged to sell, they must 
do so at prices tending downwards. 

The shipments of Scotch pigs in the course of 
the week are larger than was anticipated, amount- 
ing to 15,233 tons, as com: with 13,198 in the 
corresponding week of 1883. The figures are 
swelled by large exports to Russia; it is doubtful 
if anything like the same quantity will go there 
in succeeding weeks. To Germany ard Italy fair 
quantities are being sent, but the purchases on 
behalf of Canada and the United States are quite 
disappointing. The stock in Messrs. Connal and 
Oo.’s Glasgow stores shows a decrease for the 
west of 140 tons, which is less than has been 
usual of late. Two more furnaces have been put 
in blast—one at the Clyde Ironworks and:one at 
Glengarnock—which brings up the number blow- 

to ninety- seven. 

usiness was done in the warrant market on 
Friday at 42s. to 41s. 10}d. and, 41s. 11d. cash, 
and 42s, 1d. one month. Monday being a Scotch 
bank holiday, the market was closed. On Tues- 
day forenoon business took place at 42s. to 
41s. 10}d. cash, and 42s. 13d. to 42s. 2d. one 
month, the afternoon quotations being 41s. 10d. 
to 41s. 9d. cash, and 41s. 114d. to 41s. 11d. one 
month. Business was done on Wednesday at 
41s. 9d. to 41s, 84d. cash. To-day—Thursday— 
the quotations were 9d. to 10d., 
again at 41s. 94d. cash 

The values of makers’ iron have been getting 
slightly easier for a few weeks, without much 


tives for Calcutta, and £2950 engines for 
the same place ; £1428 engines and £15,111 loco- 
motives for Bombay, £5415 sugar mills ‘for Bris- 
bane, £4875 for Canada, £4550 sewing machines ; 
£4700 steel goods ; and £32,710 iron manufac- 


The coal trade in the western districts of Scot- 
land is quiet; but the volume of business has 
within the last week exhibited a slight change for 
the better—the result mainly of a larger d d 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice otice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and anode te 
both to themselves and to the Patent-office by 
giving the number of the page of THE oe at saelis 
the Specijication require is referred to, instead of 
giving the proper ae of the Specification. The 
mistake has been made looking at Tue ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification. 


Applications for Letters Patent. 


29th April, 1884. 

6925. CanpLe Lamp, R. Hartshorn: Sinninghe 

6926, TuRasHING MACHINEs, W. Hornsby, R. wards, 
and C. James, Grantham. 

6927. Surracine State, E. E. Emmerson and J. H. 
Broscomb, 

6928. AXLES, C. Clay, Manchester. 

6929. Music a W. Bennett, St. Neots. 

6930. TuyEREs, W. Morgan, New Swindon. 

6931. Dryine Suaar, &c., D. Stewart, G 

6932. CLEANING, &c., Woot, E. Kempe and G. Forsyth, 

6933. Drivinc CENTRIFUGAL Macurines, A. Watt, 
Liverpool. 

6934. VELocrPEDEs, J. Lindley, Birmingham. 

6935. ATracuine INDIA-RUBBER TrRES to WHEELS, W. 
C. Perrins, Birmingham. 

6936. PRESERVING Sream Borers, E. Metcalf, 


Accrington. 
Lockina Nuts upon Botts, F. T. Baker, and W. 


for shipping qualities, together with the improved 
inland consumption caused by the unseasonable 
weather. The quantities of coals despatched from 
Glasgow in the past week make up a good total; 
but the traffic this week has been a shade quieter. 
At Ayr 9164 tons of coals were shipped, and 4772 
at Troon; while the week’s shipments at Grange- 
mouth amounted to 5104 tons. The prices a 


splint, 6s. 9d. to 7s. 3d 
here is an expectation of an improved trade 
being presently done at Leith and other Firth of 
Forth ports, in connection with the continental 
trade, there being a « a fair inquiry at 
present for the Black Sea ports. 
The miners still hold meetings with the object 
of promoting the movement for an increase of 
pay; but in the present condition of the coal 
trade there is not much chance of their being suc- 
cessful. It appears that in some districts the 

colliers are earning about 6s. a day 


WALES & ADJ OINING COUNTIES. 
From our own Correspondent.) 


Ir is unfortunate for the promoters of the 
Barry Dock Bill that all through the late enor- 
mous coal traffic despatch has gone off without a 
hitch. When one hears of a quarter of a million 
tons of coal going off in one week, and tips often 
idle, congestion at docks and on railway un- 
known, the natural exclamation of an outsider is, 
“*Then what in the world is the need of further 
payne and docks?’ An important witness for 
the Bill, Mr. Moxey, of the firm of Cory and Co., 
admitted that while the arrangements were good 
enough for ordinary traffic, they were insufficient 
for theexceptionally large: This wasa grave admis- 
sion. Is it nota fact that the history of the Welsh 
coal trade has always been one of ups and downs. 
Who can depend upon even the continuance of 
the present prosperity? Who is sanguine enough 
to anticipate more? 

It is rather hard upon Mr. W. T. Lewis that he, 
who has laboured so unremittingly to bring about 
peaceful relations between master and man and 
to develope the great coal-field for the general 
benefit, should have now to contend against coal- 
owners as arduously to maintain the integral con- 
“~ of the Welsh coal industry. The success 

means dismemberment of Cardiff. 
a in the face of the Bute Dock extensions, 
Newport new railway, and Swansea Bay, would 


, London. 
6938. WorKING Sections of HypRavtic Press Pack- 
tne T. Garner, Manchester. 
6939. Putters, W. R. Watson, 
6940. SusmarineE Boats, &c,, J L. Tuck, San 
Francisco, U.S. 
6941. Narurna Macuryes, R. H. Brandon.—(S. W. 
Robinson, Columbus, U.S.) 
6942. Brakes, R. Thompson, 
Spixp.es in Looms, R. Illingworth, 
y 
6944. Makino Nats, T. Stanford and H. Payne, Bir 
mingham. 


6945. KS for Fires for Fisnino, 8. 
Allcock, Reddite’ 

6946. ENGINES, w. ‘Tyrer, Birkdale, and B. Boothroyd, 
Southport. 

. METALLIC Packrxa, 8. Perkins, Manchester. 

Apsustinc Lawn Tennis Poves, T. Eastman, 
Pare! 


6949. Preventinc Rerarpation in ELEctric CABLEs, 

8. F. Shelbourne, New York, U.S. 

6950. Apparatus for DISTRIBUTING Warer, B. and W. 

P. Gibbons, Dudley. 

6951. Apparatus for OPERATING on the ATMOSPHERE of 

APARTMENTS, W. W. Nightingale, Southport. 

6952. MippLincs Purirrers, J. M. Case, Columbus. 
6953. ManuFActuRING FLovr, J. M. Case, Ohio, U. 
6954. Repuction for Fiour, J. M 

Ohio, U.S. 

7. PuzzLe or Game of Numpers, A. Foley, Salis- 


ury. 
6956. PorTaBLr TaBLEs, J. H. Teale, Chapeltown. 
6957. = for ‘vada pies Raitway Lamps, W. P. Thompson. 
hra. 
Cooxixe Apparatus, A. Steenberg. 
—{J. P. Gowerts and P, H. Petersen, Denmark. 
6959. Cuore for of Venetian Burnps, W. John- 
ums' 
6960. Door 3, &e., A. 
6961. MakInG Fences, 
6962. Rassrr, &c., Trap, J -SteCriric, jun., Ayr, and 
H. Thomson, Dalmellin 
6963. HaNpLes to Caan “METAL R. 
Clayton, Deepfields, and E. Green, Cosele; 
6964. Macutne Vices, G. B. ‘Birmi 
6965. RecorDING Birmingham. J. 
RAINING ent &c., W. Smart, Chigwell. 
6967. Lupricatinc JOURNA &c., W. 
Stockton-on-Tees. 
for GREEN ‘Sucar Canzg, A. 
ie. gre 
6969. Stups, te, 
6970. Hay Knives, M. ‘Justice._(W. H. Carter and 
J. R. Bodwell, Manse, U.S.) 
6971. Brick- Macnixery, C. Chambers, jun., 


Wire, P. M. Justice.—( The Wash- 
loen Manufacturing Company, Incorpo- 
rated, Worcester, U.S. 
6973. Ferment for use in Ixpico Vats, &c., F. W. 
Renault.—(C. Collin and B. Benost, Paris. 


be a grave misfortune even for the p 

The coal trade has been very good this “week 

i In a journey over the busiest routes, I 
was much pleased at the excellence of a 
ments from the collieries to the tips at the docks. 
The Taff Vale, in particular, have done good 
work, and the spectacle for miles out from Car- 
diff, in the direction of the —— collieries, is one 
to impress a stranger. iff and Swansea have 
had the lion’s share of ae coal trade of late. New- 
port has not been quite so brisk as one cared much 
to see. This, however, will change shortly. The 
new line connecting the Rhondda coalfield with 
Newport is ready, and will certainly be a great 
outlet; Davies, of Ocean fame, notuniintesiiog. 

Iam glad to see sidings being arranged for the 
new colliery sinking near ern ridd. It will be 
well to avoid the mishap of Ferndale, and of 
Merthyr Vale, and not sink too near the river. 
A valley ‘means, geologically, a watercourse, 
to hone margin of historic times covered to the ‘ill 
tops with water, which gradually subsided, 
marshy ground to agreat extent along t e margin 
of the river. Any part of the Taff Valley will 
disclose the roller stones of an ancient water- 
course, but the nearer the river bed the more un- 
certain and shifty the ground. 

Iam glad to hear that Basil Jayne and Co. 
have taken a large area in addition to the Mil- 
fraen Colliery, and will at once sink to the lower 
seams. This will give employment to 500 men. 

The colliers after all do not seem so desirous of 
furthering the farthing a ton scheme by which it 
was proposed to establish scholarships in connec- 
tion with the Welsh University. At the last 
meeting of the Rhondda mea it was postponed. 

The condition of the iron trade begins to look 
serious. It is useless to eon to buoy up when 
there is not a particle of hopeful news to be 
obtained. Here is an incident which will show 
the depreciation of the trade. At Ebbw Vale 
lately a builder obtained steel rails for girders to 
oe finding them at £4 10s. cheaper than 

r! 

With Bey £2 10s., spiegel and 
wonder is that this price was ever accepted. N 
since the combination prices are up anh-hugees 
keep aloof! 


6974. Ferment for use in InpIGo Vars, 
R lt.—{C. Collin and L. Benoist, Paris. 
6975. &c., PLatEs, G. and W. 


Rhodes, Wakefield. 

6976. CRANES, &e., P. ig 

6977. Work, W. R. Lake. —(J. F. Golding, 
Chicago, U.S.) 

6978. Empryina Cesspoots, &c., W. R. Lake.—(A. 


Dubout-Morson, France.) 

6979. Device for Parinc App.es, &c., W. R. Lake.— 
(W. B. Brook, Dunellin, U.S. 

6980. CurTinc, &c., Stone, W. R. Lake. — (Messrs. 
Crump and Brereton, 

6981. Heativc aTers, A. M. Clark.— 
(B. D. Newton, New York. 

6982. Puriryine Gases, A. M. Clark.—(W. Maynard, 
New York.) 

6983. Purtryine Coat Gas, A. P. Price, London. 

6984. ELecrric Recutator of Prime Movers, 
Weiss, Woolwich. 

6985. W. R, Lake.—(B. F. Gordon 
and H. Hobbs, 0.8. 

6986. PREvENTING Friction in Brarinas, W. A. Bar- 
low.—(C. D. de St. Sauvier, Paris.) 

6987. Recisterinec Tickets Issuep in THEATRES, &c., 
P. E. Cashin, London. 

6988, LUBRICATORS, M. 8. Cabell, Quincy, U.S. 


6989. Insectors, W. R. Park, Taunton, 
6990. Grixpinc MILLs, J. J. Wetter. (J. C. 


Germany. 
6991. Cuain T. F. Hall, Ohio. 
6992, Rern ConTRoLLERs, A. Warth, Stapleton, U.S. 
6993. ConsTRUCTION of PoRTABLE BuiLpines, E. E. 
Allen, London, 
Instruments, B. J. B. Mills.—(J. 
New York.) 
CARBONISING Bongs, &c., B. J. B. Mills.(A. 


Wedekind, 


1884, 


6997. Box for Fractures of the Lea, J. J. Foley, Cork. 
6998. Drivine Gear for VeLocirepes, &c., C. V. Boys, 


London. 
6999. for Ever-Porntep Penci1s, J. Apple’ 
Birmingham. 
7000. — or Brace Avuacer, T. Newry, jun., Bir. 


7001. Hoipine the Barrets of Guns, &c., C. A. 
low, Manchester. 
7002. New Puzzix, M. A. Wright, Cheetham, 
Sprinnina Macuinery, &., J. H. Bower, 
mdon. 

7004. J. J. H, Harrison, Chester. 
7005. WasHinc Ciorues, &c. T. Bradford, Salford. 
7006. Tires, 8. Huffam. 


7007. Wire Fencina, G. Taylor, Liverpool. 


Piate for Fenorno Stanparps, T. Mailer, 


Liverpool. 
7009. Curtain or Cornice Pores, J. T. Armstrong, 
Newcastle-under-Lyme. 
7010. SHUTTLES UsED in TexTILE MANUFACTURES, 
M, nm, Hawick. 
7011. bere Hooks, F, Sunderland and J. Finnemore, 


7012. HoLpers, &c., for Cicarettes, &c., J. Morris, 
‘baston, 


70 1018 C. Cade, Stamford. 
Rops, &c., J. Gamlin and J. B. O'Neill, 


7015. Securine Sueets of for Roorine Purposes, 


T. W. Helliwell, 
7016. Lg up the ES Dams of Zinc, T. W. Helliweil, 
Ouse, 
7017. ENp Frames for Wasuinc Macutnes, &c., H. L, 


Wilson and J. 
we. the Enps of Betts, &c., W. B. Styring, 


7019. BarM, A. Maitland, Pollockshields. 
7020. Supportina Door ALARM Betis, T. Hughes, 


Aston. 
7021. Baas for Hotpina Woot, St. J. V. Day.—(P. 8. 


n, cutta. 

7022. Cramp for CANDLE-MOULDING Macnines, A. 
Ware, Hounslow. 

7023. Gas Enornes, W. H. Watkinson, Haworth. 

7024. PaPer Tupes for the MANUFACTURE of TEXTILE 
MaTERIALs, &c., W. J. Lyon, Tutbury, and R. Riley, 
Habergham. 

7025, Bassinetre Stanps, E. R. Wethered, Woolwich, 

7026. Locks and Latcues, E. R. Wethered, Woolwich. 

Sreeps and PLaNTs, H. T. Dobson 

ndon. 

7028. Cuimney Top, J. G. Clements, London. 

7029. WaTER-JaCKET CUPOLA FURNACES, C 
James, Swansea. 

7030, Weicuine Macuings, A. M. Clark.— 
(M. FP. Koch, New York. 

7031. Carret- “BEATING Macutnes, 8S. Simmons, London. 

7032. DynaMo-ELEcTRIC W. E. Gedge.—(C. 
J. Van Depoele, Chicago.) 

, Baltimore, U. 


7033. Pavements, 8. W. © 
7034. Boxes for MATERIALS 
A. McDonald, Langside. 


7085. Macurnes, A.M. Clark.—(La 


‘yO, 
70386. DRawinG Conn, R. W. Bradnock, Birmingham, 
7087. Automatic Fire J. E, W: 
(A. Guilleaume, Belgium.) 
7038. Horn Burtons, &c., G. Downing.—{Z. Mayer, 


Saxony.) 
7039, for Corton, B. Travis, Dukin- 
field, and W. Travis, Ashton-under-Lyne. 
7040. Grinpinc A. F. Link.—(J. 


Karasek, 
Austria.) 
7041. Furnaces, &c., A. F. Link.—(C. Martin, Paris.) 
7042. Gas BRACKETS, &c., W. H. ith, Hull. 
7043. ILLusTRaTING the ALTERATION of Day and Nicur, 
&c., W. Rice, London. 


7044. the Paases of the Moox, &c., W. 
Rice, London. 

7045. Stropperinc Ink Borties, E. G. Colton.—(M. 
Rubin, Philadelphia, U.8.) 

7046. Packine for Piston Rops, E. G. Colton.—(M. 
Jones, Oystermouth.) 

7047. House Sanitation, H. C, Smith, Richmond. 

7048. Gatvanic Bartrerizs, P. R. De Faucheux 
d@’Humy, London. 

7049. Carpons for Barrerigs, P. R. De 
Faucheux d'Humy, 

BoiLer E. Honychurch, Lon- 


7051. "ete. Betts or Gonos, G. W. Betjemann, London. 

7052. Courts for PLayixe Lawn Tennis, 
&c., F. Proctor, Steve 

7053. the Fermentation of Doven, &c., 
W. R. Lake.—(E, Kélitz, Denmark.) 

7054. Lucirer Matcues, JN Siéderholm, London. 

Pyweumatic FLUsHING M. Syer, Lon- 

on. 

7056. TREATING Sutpuipes, Sir F. C. Knowles, Ryde. 
—S3rd January, 1884. 

7057. VALVES, B, Donkin, London. 

7058. LOWERING Persons, E. 

7059. TREaTMENT of Siac, A. Frank, Ber! 

7060. Presses, G. Jahncke and H. Herbst, 


lst May, 1884. 
7061. Srencn or Drain Traps, J. L. Cartwright, Bir 


mi 
1ano Stoo. Movement, H. P. Trueman and J. 
EN-HOLDERS, 
7064, “RAKES, T. T. Ramsden, Bramhope, near 


7065. Cajonar Ner Expanpers, &c., T. P. Palmer, 
Bristol. 


7066. Comprsep and SHear-Binpinc Ma- 
cures, H. J. H. 
7067. Eartu and Rock 

Salford. 


7068. Hoists or Compounp Brocks, W. Box, 
Liverpool. 
Contixvous Brake Apparatus, R. Robinson, 
vi 


7070. Weicuine Macutyes, J. Needham, Manchester. 
7071. or Printine Sacks, &c., J. A. Stewart, 


Dun 
7072. Suarts, &c., H.. Bramall, Oughtibridge, near 
Sheffield. 
7073. Looms for Weavina, W. Shaw, Brea! 5 
7074. Expansion Gear of Steam Enotes, H. Kthne. 
—(R. Proell, Dresden.) 
7075. Miners’ SAFETY Lamps, E. Bainbridge, Sheffield. 
7076. CompinaTion SpLasH Brush with Metal 


Newmarket. 
RILL Rotator, C. Chapman, 


Scraper, ve, London. 
7077. BEATERS, Bolton. 
7078. Spokes, H Allison.—{J. Davidge, 


France. 

7079. Heatixc the Rims of Ve.ocipepe and other 
WHEELS, 8. Lee, London. 

7080. VeLocirepes, H. Usher, Lond: 


ion. 

7081. STeno-TeLEGRAPHY, W. H. Beck.—(G. A. Cas 
sagnes, Paris.) 

7082. Scarr Fasteninos, R. B, Blackhurst, Birming- 


. GLOVE FasTEnrnos, J. Hinks, 
rd, 


7089. and WatTer-cLosets, W. 
J. Moyes, and W. Moyes, ira, Polk Pollo! 


7090. Hanp Toot, 8. 

IRE- ‘ARMS, G. Jeffries, 

7092. Putzeys, O. L. Olsen, U.S. 

7093. Fisrovus SUBSTANCES, J. W. Smith, 

7094, Suirt or Cottar Srups, J. E. Wilmot, Birming- 

7095. Corrine Toors, J. P. Brookes, Bridge Town, J. 
and T. N Stour 


7096. BorLErs, W. est Bromwich. 

7097. J. Wetter. —(The 
Lei Anilinfabrik, Bayer and Kegel, Saxony.) 

Welter (he Leper “anilinfabri, Beyer 

e' Leipziger Anili 

and Kegel, 

7099. Festoontine ATTACHMENT for SEWING MACHINES, 
J. Wetter.—(R. Otto, 

7100. SHAWL Straps, I. and H. Scheuer, New York. 

7101. for Exastic Types, &c., G. C. Dixon, 


Lon 
for Neckt1es and Scarves, H, W. Aberlin, 
noe. Corr Corrmo Ouorm, A. Rothery, Rugeley, J: 


Rothery and J. Warburton, Conis 


*,* When patents have been “communicated,” the 
name and address of the communicating party are 
London. 
7083 
7084 
7085] 
70861 
7087, Key Bianxs, J. W. Phillips, Willenhall. 
7088. ApsusTABLE MovuLp for Bricks, &c., G. H. Couch, 
Moyes, sen. 
6996. TELEPHONE RECEIVERS, A. M. Clark.{D. G. 
Barnard, 
\ 
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7104. Picks, Tots, A. E. Sheth Expanpina and Contractina Grate, W. J. Hop- | ended ve across the top to receive the ring the thread as it unwinds passes in going 


7105, A. E. Stayner, She 
7106. Macurnes, Cunliffe and J. Croom, 


Man 
107. Sopa, J. Imray.—{La Société Anonyme des Pro- 
duits-Chemiques du Sud-Ouest, Paris.) 
7108, Compressinc GunrowpeR, H. H, Lake, —(H. 
, Fermany.) 
7109. BRINGING Down Coat, G. A. and W. H. Crow, 
Newcastle-upon-Tyne.—24th March, 1884, 
Beach.—{J. Car- 


7110. Compounps, J. N. 
ST Watson and J. L. Spoor, Gateshead- 


nick, New Yor 
Kits, J 
TOPPING and SrartTinc Tram-cars, &c., C. A. 
Bowman, London. 
7113. Exvecrric Stamp, N. Frére, London. 
7114. Comprsep Watcu-cHaIN and Pen or Pencit 
Hover, N. Frtére, London. 
MecuanicaL Musica Instruments, H. J. 
Haddan.—{J. M. Grol, Saxony.) 
2nd May, 1884, 
7116 Insectors, J, Gresham, Salford. 
7117. Loose Boxes and SraLis f A, Adams 
and H. T. Hassall, Birmin, 
AWNING, E, P. Gribbon, 


Du 

7119. Buitprne, J. 8, and W. Thompson, 
Wexfo 

7120. Beps for Surcicat Purposes, &., G. Woodburn, 
Liverpool. 

7121. Gas Burners for Heatino and Boriino Purposes, 
8. Siddaway, West Bromwich. 

7122. Botts for Doors, R. Whiston, 

7123. for VentTiLatinc Mines, &c., F. L. eyes, 
London, 

7124. CLeartna Yarn or Tureap, L, Haslam and C. 
Marshall, Bolton. 

7125. STovE GRATES or Frmeptaces, F, Brown, Luton, 

LOADING SMALL Fire-aras, E, C. Green, 


7127. Rerornine Waste Stream to the Borer, T. B. 
Sharp, Smethwick. 

7128. Rerurninc Waste Steam to the Borer, T. B. 
Sharp, Smethwick. 

INJECTOR Feepinc Stream Boicers, T. B. 

, Smethwick. 

nn. QUARELLE Pan, 8. Clift, Addiscombe. 

713L. PROPELLING Lirepoats y Steam Power, F, J 
P. Cheesbrough and E. R. Royston, Liverpoo! 

7132. APPLYING CLoTus to Presses, 
J. J. Musto, London. 

7183. ‘Books, A, James.—({T7. B. Mills, 
Brook! 8. 


yn, 

7134. Suire W. Balch, Greenwich. 

7135. Busxs for Stays, G. Wrencher, London 

FILTERING Cuorus, &e., J. Musto, 

7137. Jute and Hemp Carpets, &c., W. Longair and T. 
Couper, Dundee. 

7138, PropeLiino Tricyces, J. T. Medcraft, London. 

7139. IncaNDEscent E.xecrric Lamps, E. L. Roussy, 
Switzerland. 

7140. Steam Jornt, F. Goizet, France. 

7141. Grates, A. V. Brooks, Glastonbury. 

7142. Tricycies, G, Schadler, London. 

7143. Promotinc Comsustion in Domestic Fire- 
Grates, W. Stobbs, London. 

7144. Stove Grates or Frrer.aces, G. Wright, London. 

7145. Decoratinc Surraces, J. H. Johnson.—(A. 
Semal, Belgium.) 

7146. Suutrr_e Guarps for Weavinc Looms, J. Derome, 


Preston, 

7147. Opgntna, &c., Wixpow Sasues, E. Patterson, 
Liverpool 

7148. Dettvery of Water, W. Bartholo- 
mew, Lon 

7149. ADJUSTABLE Cuatrs, &c., A. V. D. Sahl and M. 0. 
Hund.—(2. Zurich. 

7150. Lusricators, J. Kitson, Thornhill, 8. Berkett 
and J, Robinson, Northgate. 

7151, and PARASOLS, J. Wetter.(Knauth 
and Co, and R. Geisler, Leipzig, and W. Jaedicke, 
Berlin, Germany ) 

7152. Founrars Pennouper, J. Wetter.—(R. Grumbach, 
Pforzheim, Germany.) 

= Briners, J. R. London, 


, London. 

7156. Ivgectine Fvuet and Hor Ar into Dd. 
Tildesley, London. 

7157. and Topacco Poucs, J. 
Caffarey, Streatham, and J. J. Perry, London. 

7158. BURNING Pyrites, A. Grothe, London. 

Srd May, 1884. 

7159. Buttons, C. I. Bell and H. Dolman, Greenwich. 

7160. Cortes of F. Friend, 
Lancaster. 

7161. Detiverinc Manure, H. Lander, Mere. 

7162. Concussion Pap for Horses’ Pose, T. A. Veale, 
Plymouth. 

7163. Rorary Printino Macutnes, H. Bond, Latchford. 

ne HAMMERLESS J. W. Smallman, "Nuneaton. 

and E. Wilden, jun., London. 
Fo.pine Seats, &c,, J. H. Stone, Birmingham, 
and C. T, Powell, Handsworth. 

7167, VENTILATING WATERPROOF Garments, R. Coulter 
and J. Brown, Manchester. 

7168. Curtinc PILE Fasrics, J. Platt, 

7169. Consumino Smoke, J. Corn forth, 

7170. Descent of Caces in &e., J. W. 
Stables, Batley. 

7171. Securinc Bossrys, G. B. Talbot and C. Shaw, 


Batley. 

7172. A. Millbrook, 

7178. Atracnine Axves, J. 8 anchester. 

7174, SHuntina A. W. Shaw, Limerick. 

7175, Rerorts, A. Inkermann. 

7176. Dryina Coat, &c., J. A. Yeadon, Leeds. 

GALLERIES, F. Moore.—(B. C. 8. Moore, 

ralter. 

7178. Removine Fiurr, &c., from CLearers, R. T. 

Gillibrand, Darwen. 


7179. AuTomaTicaALLy Stoppinc Macuines, J. W. 
Gaunt, Bramle 

7180, CrRcULAR Carps, T. Morris, London. 

7181. Urensi.s, G. B, Richards, London. 

7182. Scaies, E. Morgenroth, Berlin. 

7183, DrRaw-BAR A. Macqueen, 

7184. Lockine Guys, 8. Warren, ‘basto: 

7185, DyNaMo-ELECTRIC MACHINEs, Leeds. 

7186, Bearinos for Locomotives, J. Willis, Sheffield.— 
5th March, 1884. 

7187. SHOEMAKERS’ COMBINATION IMPLEMENT, L. A. 
Groth.—(Z. Nagy, Austria.) 

7188, Liantinc Apparatus, H. Delmas-Azema, France. 

Tramway Pornts, &c., Pa Patterson, 


LOURED Enoravinos, &c., J. Wetter.—(Z. 


ignon, Bordeaux.) 
7191. Rinas, A. J. Boult.(Z. 
7192 t, 


Pumps, 
Currycoms, T. H. Wyatt, Wooton- 


under- 
7194. SPEED Grarina, J and M. Rowan, Belfast. 

Groves, E. G. Brewer. 
. Jacobs, Belgi 
96. Locks, 


7195. Dyerna the SraMs 
D. N. —(S. B. Weisblat, Russia.) 
LONGITUDINALLY CORRUGATED STEEL and 
&c., J. F. Fairley and A. Fairley, Birming- 


7198. Treatment of Sewaar, 8. K. Tage, Ay lesbury, 
. E. Ro , Scarborough, and W. Stevens, Lon- 


7199. Exastic CompounDs, 

7200, SuRFACE CONDENSERS 
London. 

7201, Cameras, T. Samuels, London. 

7202, F. A, Sharpe and W. 


J. Kirkaldy, 


7204, SHAPING FLY-CUTTERs, W. T. Hamilton, Dublin. 
7205. Baui-taps, W. le, Aberdeen. 
ves, Widnes, and T. 


7206, Treatine Ores, J 
Bobinson, Farnworth, 
7207. Suips, &c., E. J. Walford, London. 
7208, Suips, &., E. J. Walford, London. 
7209, Dryina Tea, J Greig, jun., Edinburgh. 
7210. &c., to Enaryes, C. F. 


Rol 
ral, ‘ond “other Pressure Gavags, J, Burden, 


ng! 
7212. Execrricat Inpicator, &c., P. Jolin, Bristol. 
7218, Comprised Bucket and Srraimer,; T. 
Burns, Camelford. 
7214, Sprinas for WasHinc J. Barnes and 
R. W. Kenyon, A 
7215. for GRAIN-CLEANING Macuinery, G. 


r, Germany. 
“SLIDE ” Fanicut Sray, C. W. Osmaston, Lon- 
on. 
Borr.e-stoprers, E. Capitaine.—({H. Grauel, 


7218, G. Dieckmann, New York. 
7219. ome, J. F. Batchelor, Baltimore, U.S. 
Genty, London. 

7221. C. Van der Elst, Paris, 

7222, Mortive-power, J. C. Martin, Rich- 
mon 

7228. Biowrna, &c., Air, R. C. Jay, London. 

7224, Hemmers, F, N. Cookson, Wolverham 

7225. Measurino the Ricutino Coupies of STABILITY 
of Vesse.s, P. P. 8. Chico, London. 

7226. HavuLine Nets, G. Souter, 

Tea or Corrxe-pot, 8. M. Smith, Steventon. 

. Borries and Jars, J. N. Pickin, Cromwell, near 

7229. Preservation of Hearru, J. P. Norris, London, 

7230. Hypravuic Cement, J. E. Billups, Cardiff. 

7231. Caverina CyLinpers with an Exastic Cork 
Composition, E, Greenfield, Bromley. 

7232. SIGNALLING ‘APPARATUS, J. Riedel, Berlin. 

7233. Srapies, &c., J. Holding, Farnworth. 

7234, HoRsESsHOES, W. W. Box, Crayford, and F. J. 
Beadle, Erith. 


7235. Extraction of Svucar from Mo.asses, V. Daix, 
8t. Quentin, and A. L. Possoz, Paris. 

7236. Fastentnos for Retort Lips, G, King, Essex. 

7237. Iron, J. Beasley, Handsworth. 

7238. CLIPPING Air, H. H. Lake.—(C. Carleton and G. 
H. Noble, U.S.) 

Traps, W. H. Dorman, Staf- 


7240. Pirate or Suret-meTaL Ho.iow-ware, H. H. 
Lake.—(C, Kind, New Zealand.) 
7241. or CLosina the Lips of InksTanps, &c., 
H. H. Lake.—(L. Hardtmuth and C. Hardtmuth, 


Vienna, 

7242. Friiiiya, E. 8. B. Tombs, London. 

7243, ENveLope or Wrapper for O1L-CAKE Presses, J. 
F. Gaskell and W. Roberts, Hull. 

7244. Apranoinc Exectric Licht APPLiANces with 
PorTABLE, &c., Furniture, A, Gray, London. 

7245. Baas, R. Weintraud, Germany. 

7246. MECHANISMS for Looms, J. New- 


8. 

7247. Dicenies Liquips, J. P. Jackson, Liverpool. 

7248. Dust-pins, &c., F. L. G. Gunn, Dublin. 

7249. or Liquip Hyprocarpons, E. C. 

, London. 

7250. Batt Gearino, C. er, Germany. 

7251. Looms for — . BE. Schlesinger and J. 
Horrocks, German 

7252, of Row1ne VELocirepes, W. 
H. Thompson, London. 

7253. Tramways, &c., G. J, Chapman, London. 

7254. Voutaic CELL or E.ement, J. Imray.—(WV. 
Wenzel, 

7255. PREPARING ime, M. hag Lancashi: 

7256. Macuines, A. ‘M. Clark.—(D. W. 

, Pennsylvania, U.S.) 

7257. Hose Couptinos, A. M. Clark.(@. M. van 

Riper and J. 0. St. Clair, Michigan, U.S. 


ABSTRAOTS OF 
Prepared by ourselves expressly for THe ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


. MANUFACTURE OF FLAvoURED oR SCENTED 
CIGARS AND J. McGovern, Liverpool.— 
lst September, 1883. 6d. 

The cigar or cigarette is made with acore of other 
material, such as a string, or strip, or roll of paper 


running through it im ted with flavourings, and 
with or without a highly oxygenated body to assist 
combustion. 


4371. Apparatus FoR AND Process OF MANUFAC- 
TURING CELLULOSE, &c., E. A. Brydges, 
i A, Mitscherlich, Hanné- 
versch, Munden.) 6d. 


The principal part of the apparatus is the boiler or 
cookies | vessel, consisting of an iron cylinder which is 
— with a novel protective arrangement or 

vice against the attacks of the solution on the iron 
of the said apparatus. 


4389. Macuines ror Conrec- 


moulding confectionery. 
4305. Apparatus FOR PREVENTING THE RADIATION 
or Heat in VESSELS Hor Water, 
W. B. Williamson and &. V. Ne 


filled with hair or hair felt. 

4307. ARRANGEMENTS OF APPLIANCES FORMING A 
ComBinED BroocH AND FLOWER-HOLDER, H. J. 
Davis, ae September, 1883.—{Not pro- 

Relates to tho attachment of a spring to the breoch 

8o as to hold a flower. 

—14th 
1883.—(Not with) 

improvements a described in 
tent No. 5619, dated 27th November, 1882, and has 
for its object.to render hare machinery applicable for 
fling and stoppering bottles with screw stoppers or 

4402. APPaRATUS FOR Leap Pipss, J. Jakens, 
September, 1883,—(Not proceeded with.) 

Consists of apparatus composed of an asbestos or 
analogous fibrous sleeve or wrapper, held in position 


by means of clamps or otherwise, for the purpose of 
joining lead pi y fusin, be same with or without 
molten lead or by means of solder. 


4423. CLosine, Securinc, RELEASING 
OR OTHER CARRIAGE Doors, Pontifez, W. J. 
Rosser, and F, B. Pontifex, —15th Septem- 
ber, proceedéd with.) 2d. 

Relates to the arrangement of a bolt which securely 
fastens the door upon the starting of the carriage. 

4427. anv. Discuarainc Cartripags, &c., 


By Execrniciry, 7. P. Wood, Bristol.—15th Septem- 
ber, 1888.—(Not pre with.) 2d. 


LSTERS, J. 
(Not proceeded with. 
The entire bolster is cast of any suitable metal, 


ha a hole through it to receive the 
binde to which corresponds in p ayes 


—l7th September, 1888.—{Not proceeded with.) 2d. 

Relates to im: vemnents in shuttles and in me- 
-up” the cloth as woven. 


4436. Macuinery ror Lastinc Boors anp Suors, 
F. Gardner, London.—lith Sept 1883. 
communication from G. McKaj, ‘Boston, U. 8.) a 

Relates to improvements on patent No. 2987, dated 
20th a 1880, and comprises apparatus for forming 
notches in the uppers of boots and shoes, apparatus 
for driving tacks, and apparatus for driving wood pegs 
into boots or shoes. 


443'7. ror VESSELS AND THEIR GEAR, 
fot wi 
Consists in the saditlon 6 of certain lines called pur- 
chase buntlings, whereby a portion of the sail may be 
hauled up to render the ny up of the remainder 
an easy matter, and in certain strengthening ropes 
on the forward part of the sail. 
4440. Execrricat SIGNALLING aND INDICATING APPA- 
RatTus, Porter, —lith 
(Not proceeded with. ) 2d. 
Relates to that class of the 
to indicate from what part of 
given, and consists in current to 
operate the bell and then the indicator. 


4441. Manuracture or Mats anp MATTING FROM 
LEATHER Scraps, W. Cooper, Nantwich.—i17th 
September, 1883.—{ Not proceeded with.) 2d. 

Pw ng scraps are strung or fastened together by copper 

ire. 

4443. APPARATUS FoR MEASURING AND REGISTERING 
RaDIANT, Luminous, anD CaLoriFic Eneroy, W. 

mdon.—l7th September, 1883.—(Not pro- 


2d. 
Relates to metivod and apparatus to determine 
ly the 1 and other forms of radian 
energy emanating from a radiating source, according 
to their relative magnitudes, and to express them in 

Watts or other unit rates of energy. 

4455. Gas anp H. J. Haddan, 
London.—18th September, 1883.—(A communication 
from Dr. M. V. Schiltz, }+(Complete.) 

Relates partly to the method of uilllising tie heat 
derived from the ion of a combustible mixture 
in a petroleum engine, for the rapid vaporisation of 
the petroleum required to produce the charge of com- 
bustible mixture for mgt next stroke, which method 
consists in establishin, 


the surface upon which it is to be el mre 
CarriaGes For Common Roaps, M. M. Ben- 
Otiel, London.—19th September, 1883.—{Not pro- 
vid im; ed two-wheeled 
object provide an improv. w 
Hansom cab 


ban of the class, — can be 4 
either o or closed, is ided wi 
for a third rson, and with a more poet oni 


arrangement for conveying luggage. 

4489. Sravs anp Corsets, W. Kosenthal, London.— 
20th September, 1883.—( Not proceeded with, ) 2d. 

relates to the method of introducing and 
securing busks in proper position in stays or corsets, 
and it consists in making a fold in the fabric and pro- 
viding eyelets, through which a passes s0 as to 
form a sheath for each busk. 

ConsrrucTION OF TRAMWAYS OR R. 

L. Urquhart, Edinburgh.—20th September, 1883. 

The objects are to provide a level roadway which 
will not be liable to rut or groove on both sides of 
the line of rails, and to poe simplify the con- 
struction of tramways and railways. Blocks of stecl 
are secured to the sides of the rails. An improved 
chair, cast with transverse sleepers, is described, and 
also a method of ae the groove for the flange of 
eng wheels by means of two rails secured side by 
side. 

4492. Construction or Drivinc Drums AND PULLeys, 
Woodhouse and 8. Mitchell, Brighouse.—-20th d<p- 
ember, 1833.—( Not proceeded with. ) 2d. 

The boss is cast or forged, and is in form of a bobbin 
with a flange at each end, and intermediate flange if 
required. ‘he arms are of wrought i:on or steel and 
of tlat or oval section, the ends being secured to the 
am the boss and the middle to the rim of the 


4493. Raisinc, Supportina, AND LowERINGTHE Hoop 
oR COVERING OF CARRIAGES, RK. W. Palmer and K. 
Kandell, Manchester, and W. Hely, Bath.—20th Sep- 


tember, 1883. 

The jointed struts to raise and lower the hood are 
placed inside the hood, and are pivotted at their lower 
ends to the carriage body, and extensions of the struts 
are connected by links to the front rib of the hood. 
The struts are also hinged to the second rib of the 
hood, the two ribs being pivotted on a common centre. 
4500. Pencit Cases, 0. Bussler Sep- 

tember, 1883.—{ Not proceeded with.) 2d. 

A spring, preferably of a itch 
grasp ye lead when bor’ head of the pencil case is 


each 

one or more suitably At: metallic vaporising sur- 

faces, standing on detached ote rts of non-conduct- 

ing material, so as to vaporise Barone injected 
on these heat surfaces, and thus form a fresh charge 
mixed with air pumped in, and which charge will in 

ignited and exploded for producing the 
next stroke of the piston. Other improvements are 
described and claimed. 

4460. Evectric CABLES AND APPARATUS OR DEVICES 
CONNECTED THEREWITH, A. J. Boult, Londen.—18th 
September, 1883.—(A communication from J. B. Hyde, 
Brooklyn, U.8.) 8d. 

This relates to the machinery used in the qe, 


the wires and is afterwards covered 

material. The invention also includes a testing cham 

ber of peculiar construction. 

4461. Macuines anp Movutps ror Maxine 
CouNTERS OR STIFFENERS FOR Boots 
W. P. Thompson, Liverpool.—18th September, 1883. 
—(A communication from M. Hynes, W. G. Cruick- 
shank, B. F. Lamb, "Montreal. proceeded 


Relates to the general arrangement of the parts and 
to the construction of the moulds. 


4466. AND Bacs For 


tember, communication from T. Maynz 
and C, 0. Offenbach-on the-Main.)—{ Not pro- 


ceeded with.) 

Relates to the mode of ding the letter bag and 
to the means of emptying the contents of the box into 
the same. 

iG THE SPREAD OF FIRE FROM ONE 
PART OF A BUILDING TO ANOTHER, A. M. Clark, 
London —18th September, 1883.—(A communication 
Jrom W. H. Dolman, St. Helen's, U.S.)—(Not pro- 
ceeded with.) 2d. 

Relates to the —— of sheet iron and ashes to 
the joists, rafters, and other timbers of the structure. 
4472. INDIA-RUBBER San &c., OF WHEELS, 7. 

Clarke —19th’ September, 1883.—(Not 
proceeded with.) 2d. 

Relates to the formation of a groove in the metal 
rim, and to cementing the india-rubber tire therein. 
4477. Spanners, &c., H. J. Haddan, London.—19th 

September, 1888.—(4 communication from H. Port, 
i Not proceeded with.) 2d. 

The strains produ on the cheeks by turning the 
spanner are taken io by a pair of spindles, which also 
serve as guides, w the screw is only used for 
altering the distance between the cheeks. 

4478. Hotpers ror Picrurss, &&., H. J. Haddan, 
London,.—19th September, 1883.—(A communication 
Cc. Marot, France.}—(Not proceeded 


ith.) 
Relates to the construction of a frame for carrying 
and handling pictures, 
FOR DETONATING SIGNALS, 
P. Thompson, September, 1883, 


The ingredients are nme J of potash, gumtraga- 
alcohol, antimony, sulphur auratum ti ii 


A screw adjustment regulates 

the amount Pot l lead protruding from the case. 

4501. Prope.iine Cars, &c., BY MEANS OF ELECTRICITY, 
P. R, Allen, London.—20th September, 1833.—(Not 
proceeded with.) 4d. 

To vary the speed of the car and maintain that of 
the motor constant, the driving and car axle pulley are 
so construc that their relative diameters may be 
varied. The armature of the motor is wound with 
independent coils, which are brought into circuit as 
req when ascending an incline by a mercury 
level. The invention alsu relates to a s an 
t, to a “‘three-wheel motion,” 
and to a 4 method of switching in fresh accumulators as 
required. 

4511. Setr-actinc Rotary ScruBBerR AND SCRAPER 
FOR CLEANING AND SCRAPING SHIPS’ BoTToMs 
In Motion, 7. de Gruchy, Leytonstone.—2ist Septem- 
ber, 1883.—(Not proceeded with.) 2d. 

A hollow drum is mounted in adjustable bearings in 
a frame and carries scrapers, the drum being caused 
to revolve by the passage of water through it wheu 
the ship is in motion. 

4514. Boats, &., F. Byrnes, —2lst Septem- 
ber, 1883. {Not proceeded with.) 2d. 

The boat is in the form of an inverted pyramid, and 
is preferably made of wood lined with yutta-percha. 
Outside the sides form a series of inverted steps, t» 
prevent the sides sinking in the water when struck by 
asea. The bottom has a deck anda pump well below. 
Longitudi and t stays point outward tu 
strengthen the boat, and a cover similar to the sides 
with the steps pointing outward is formed in several 
parts, capable uf sliding over each other. 

4515. Manuracrure or Ancuors, J. Imray, London. 
September, 1883.—(A communication from J. 
A, Lannes, Comie de Montebello, Paris.)—(Not pro- 
ceeded with.) 4d. 

This relates to the facture of hors of cast 
steel or wrought iron or steel without welds; and 
when of cast steel, the blank is formed with excess of 
metal to allow for forging, and with arms projecting 
at right angles to the shanks, so as to give facility for 
forging the flukes, which are afterwards bent up. 
4517. Propucinc anp Marntainine a Vacuum To 

FacILITATE THE EMPLOYMENT OF ATMOSPHERIC 

FOR THE PROPULSION OF 
&c., 8. B. Robertson, London,—2lst September, 1883. 
—(Not proceeded with.) 2d. 

A ae pipe ——- with a head of water 
is introduced into an air-tight chamber, and is pro- 
vided with contracted outlets or nozzles in close — 
position, and in line with which is a disc! 
exhaust pipe ae or flaring towards the point of 

, and which passes out of the chamber, the 
water passing through and carrying with it the = 

4523. Macurnery ror TURNING BaGs oR SACKS AFTER 


bags or sacks 
pressing 


4526. Tramway OR OTHER Enornes, R. Pea- 
cock and H. L. Gorton, Lancashire,—2ist Sep- 


tember, 1883. 
The objects are, First, to dispose of the exhaust and 
—— steam, and at the same time to deaden the beat 


the engine ; and Secondly, to provide an automatic 


r golden or flowers of 
oaisher, French chalk, and broken { glass or gravel. 
4481. Gearine, F. Jenkin, Septem- 

ber, 1883.—({Not with. 

The object is to provide an po Me mode of pro- 
ducing and maintaining the pressure between the dif- 
ferent parts of the nest described in patent 
No, 1918, A.D. 1883, and it consists in the use of a 
roller coned at both ends and a spring tending to force 
the cones asunder and between two reverse cones ina 
rigid roller. 

Pumps, B. Edwards, London.— 


a curved tube of india-rubber which is com Sy 
a series of rollers made to pass along it, an: 
is to reduce the wear of the tube and rollers * cover- 
ing the tube with a flexible sheath, such as leather, 
and making the rollers with grooves. 
4483. Cuairs, W. R. Lake, 
September, 1883.—(A communication from C. 
U. jot proceeded with.) 
A plate of m metal f e base of the chair, and 


upee it are two lips mally opposite to each other, 
spikes or screws to the 
sleepers, and thi e lips are curved to fit 


against and hold. 

4487. Macuines ror REELING oR OR 
Tureaps, J. Dyson, Farnworth, and J. H. Stott, 
—20th September, 1883.—(Not ‘proceeded 


gi regular ten: 
sion to the yarn as it unwinds ‘frets tho coeeet the 
cop, bobbin, or spool, and it consists in applying a 
staple or ring loosely to the bobbin or a at the 
small end of the cone of the thread, through which 


stop and brake valve. A vessel is 
placed on top of the boiler over the vertical flue, and 
to which the exhaust and waste steam is conducted, 
such vessel being heated by the gases in the flue. The 
steam then passes to a second superheater in the fire- 
box, on its way to the one ai 
valve is placed b d 


AND Grates, &c., R. E. 
Cox, London. —21 1883. 
ceeded with.) 2d. 
Relates to the construction of the air spaces. 
PuLLEys anp WH Cc. L. Watchurst, 
Kent.—2nd September, 1888—(Not im 


The rim is of wrought iron and the boss of cast iron 
the two parts being connected ther by a series 
rings. The rim may be 
4547. Apparatus Usep in ConNECTION WITH THE 

DISTILLATION OF TaR oR Om, &., F. Lennard, 

covered wrought iron tank, of preferably rectan- 

gular form, has an arched top and & bottom sloping to 
one side. "at the lower part of the tank valves aro 
to draw off the ye In the tank a 

number of pipes are arranged, the different rows being 
connected together alternately — opposite ends. The 
pipes are connected to the stills or other apparatus, 
ag cold = or oil caused to pass through them, while 

e emselves are surrounded with 

from distillation. 
4548. MAKING UP aND SecuRING 

TOGETHER THE Bopires LININGS FOR THE 
Bopres or Trousers, J. Baxter and W. Gould, 

materials ‘orm e es are placed below 
the materials to form the linings of the bodies, and 


in cross section, approaches a triangle having two of 
its angles rounded and the other left sharp. An insu- 
lated wire is carried in each angle and one in the 
EMPTYING THE 
Main.—18th Sep- 
TIONERY, W. R. Lake, London.—13th September, q 
1883.—{A communication from J. Lutted, Buffalo, : 
preceeded ‘4d. StiTcHina, &c., W. R. Lake, London.—2ist Septem- 
Relates to the general construction of a machine for ber, 1883.—(A communication from 8S. T. Lockwood, 
Chicago, U.S.) 8d. 
This relates to machinery for turning 
so that the seams will be inside, and als 
September, 1883.—(Not proceeded with.) 2d. 
Consists in an outer and inner vessel, the inner one 
roguiator, and shuts of steam when a certain speed ete 
Rufel, Paris.—{Not proceeded with.) 2d. 
) 
am. 
guns or rifles, 
4435. Manuracture or Curtery, &c., wiTH 
CO} 


356 


ENGINEER. 


May 9, 1884, 


in one seam at the desired 

places in the garments. 

APPARATUS FOR ILLUMINATING Gas, 


Prussia.) 
J. Over 
The generator is placed at a" of the retort 
setting, and provided with a grate, horizontal in the 
centre, , and — inclined sides. The side walls of the 
ted by a solid arch on the top, 

separating generator completely from the interior 
retort setting. The side walls are closer together at 
the back than in front, and the bottom in the narrow 


d from passing into the 
gases en the through aper- 
tures in the sides of the distributing chamber, and 


mix at once with the bly: heated air, and rise to the 
top. The walls and rt the middle retort, 
which is protected from the *t action of the fire. 


4554. Sarery ror Broocuss, &c., D. Mac- 
Gregor, Perth.—24th September, 1883. 6d. 

The point of the pin is inserted in a slot in a head, 
to which a spindle is secured, and surrounded by a 
spring tending to force a cylindrical case on to the 
ae so prevent the pin leaving the head of the 


4559. Steam Borters, F. H. F. Engel, —24th 
September, 1883.—(4 communication from A. Donne- 
ley, Germany.) = 

The furnace may be arranged either outside or in 
front of the on and is composed of two or more 
rows of upright tubes, the top and bottom of which 
are in communication with the water of the boiler. 
The upright furnace tubes form a basket to receive 
the fuel, which is fed into it from the upper end, 
and burns from below, the gases ing between the 
rear tubes into the flues or fire foben. 

4560. Macurves ror BREAKING Pic-troyn, W. R. 
Lake, London.—24th September, 1883.—(A a 
cation from T. A. Blake, New Haven, U.S.) 66 

The object is to adapt the “Blake” ore Bn for 
the purpose of breaking pig-iron, the jaws of the 
crusher converging, one being stationary while the 
other has a vibratory movement to and from the 
other, and one armed with two vertical hes aring points 
and the other with an intermediate bearing point, the 
two points being less distance apart than the length 
of the pig. 

4561. Manvracture or Knirrep Farrics, &c., W. R. 
Lake, London.—24th September, 1883.—(A communi- 
cation from L. EB, Salisbury, Providence, U.S.}—{ Not 
proceeded with.) 6d. 

The needles are actuated vertically with great 
rapidity by cams arranged upon a revolving shaft. A 
further object is to provide for the employment of a 
number of knitting or loop threads at the same time 
upon a straight bar, each following the other in close 
succession, constituting numerous points or sections 
simultaneously and continuously in operation, thereby 
greatly increasing the capacity of the machine for pro- 
dueing fabric; and a third object is to introduce a 
warp into the fabric by a novel arrangement; and, 
lastly, the formation of a new fabric. 

4564. Cuarcine Gas Rerorts, F. C. Glaser, Germany. 
—25th September, 1883.—(A communication from R. 
W. Grice, Germany.)—{ Not proceeded with.) 2d. 

The scoops containing the coals are carried by an 
endless band into the retorts and then drawn back 
very rapidly, leaving the coals behind. 

4565. Apparatcs FoR Preventinc Watcues, &c., 
BEING Lost oR STOLEN FROM THE Pocket, W. 
Wain, Skegness.—2ith September, 1883. (Not pro- 
ceeded with.) 2d. 

This consists of a plate provided with a pivotted 
bell-crank lever with a slot at one end and a handle at 
the other, and against which rests a pin on which the 
watch is placed. 

4566. Driits, R. Stephens, Cornwall.—25th September, 
1883.—{ Not with.) 2d. 

This relates to drills driven by air or other expansive 
vapour or gas, and it consists of a special cam for 
actuating the valve to admit the gas and allow it to 
escape and to retard the same. 

4568. Apparatus For CLEANING, AND 
Srrercurne Coats, &c., A. Elliot, London.—25th 
September, 1883.—{ No ‘ot proceeded with. ) 2. 

A pair of arms are hinged to a block and provided 
with springs to throw them upward, so as to enable 
the arms to be inserted in the sleeves of a coat, which 
will then be supported and stretched as when being 
worn. 

4569. MacuINeERy, Cundall, near 
Bradford.—25th September, 1883. 8d. 

The invention consists, First, in constructing and 
arranging es machines with two sets of 
self-acting deliveries, either of which can be employed 
while the other set is at rest, so that one or other of 
such deliveries may be in use when required, and con- 
sequently a four-fold machine can be used as a three- 
fold machine. To prevent necessity of counting = 
folded sheets mechanism is provided for placing th 
papers on the table in tiers of equal numbers, brad 
above the other, but with their edges not in the same 
vertical line. The invention further relates to adjust- 
able stops or gauges am in folding machines, 
and consists in adjusting them by screws and bevel 
wheels; and lastly, to means for preventing the vibra- 
= of the tapes on which the paper — by placing 

bars or bears under each length of ta 

4570. Macerrves ror SIFTInc or Pants 
or CoLours, J. C. Mewburn, London.—25th Sep- 
tember, 1883.—{A communication from J. C. Matter, 
Paris.) 6d. 

A brush is made to rest with adjustable pressure on 
a sieve of wire gauze, the brush and gauze being 
caused to revolve in opposite y aed ge the effect 
being to sift or strain the colours efficiently. 

4571. Apparatus ror SePaRATING SOLID anp Liquip 
MATTER IN SEwaGe, &c., J. Young and P. Fyfe, Glas- 
gow.—25th September, 1883. 2d. 

This consists in the use of a series of settling tanks, 
from which the liquid matter is drained off. 

4572. W. Kidderminster. 
—25th September, 1883. 

The body of the shuttle x made of iron, and octeie 
of wood or other material which will not injure the 
weft is secured in its underside. 

4577. Gavoe-ciass Firrinas, A. J. Boult, London.— 
25th September, 1883.—{A communication from V. 
Agnés, Paris.)\—{Not proceeded with.) 2d. 

A scale of enamelled metal is fixed behind the 
gauge-glass, and an indicator on the scale may serve to 
show the normal — level. The sockets supporting 
the gauge-glass are of special construction. 

4578. Dyxamo-ELectric Macuinges, W. P. Thompson, 
Liverpool.—25th September, 1883.—(A communication 
Jrom R. J. Sheehy, New York, U.S.) 6d. 

This generator has a number of field magnet pole 
pieces arranged alternately, and is provided with inter- 
mediate armatures between the adjacent pole pieces 
and exterior armatures between the outer al of the 
exterior pole pieces, the latter serving to maintain the 
magnetic fields. The dividing power is communicated 
through friction gearing. The length of the con- 
ductors in any of the armature bobbins may be auto- 
matically increased or diminished when the normal 
strength of current is disturbed. 

4579. Exoive Direction &c., C. Stout, 
Liverpool.—26th September, 1 

——— the same being controlled by an electric 
curren 


4580. PAackING &e., J. J; 
Relates to a reel for packing and Ratarees frilling, 


with an rece) le, chamber, or or space, 
ted for the and nm 
of tthe disposed therein in the form of ails or 


otherwise, whi 

wings of the whee or the reception of outside lappings 

of the same goods. 

4581. Wasnine Macuines, EB. A. Brydges, Berlin.— 
26th September, 1883.—(A communication from J. 
Scezesny, Germany. )—(Not proceeded with. h.) 

Relates to the t of a 

constructed with laths or staves of week yeovied wit with 

projections. 


4585. Gatvanic BaTTeries, W. Warden, Lon- 


—26th September, 1883. 
A constant flow of the iting liquid is maintai 
by an ment of reservoirs an 


y receivers, pups 
being used to raise the liquid from the latter 
reservoirs. 

4586. Bracker ror Seats, &c., A. Barker, 
London.—26th September, 1883. 


4639. M. Demme, Germany.—29th Septem- 
This poe bs, + lining thimbles with an elastic 


material so as to fit more perfectly and pr t dis- 

coloration of or injury to the finger. 

4655. Optica InstruMENts, D. R. Cameron, Sheerness. 
29th September, 1883. 6d. 

The object is to enable points or objects at different 
focal distances to be seen simultaneously and with 
precise definition. The object ag is separated or 
subdivided without actual a on into two or more 
oan of them is capable of 
the eye piece to adapt them 
simultaneously to objects at different distances. 
4663. Hor Bias Stoves ror Biast Furnaces, A. M. 

Clark, London.—I\st October, rig communica- 


air heating pi 
for heating air blasts for blast furnaces, and it 

in forming such of metal U-shape 
inside and out fire-bricks, and 


The bracket consists of two Portions or ni b 


heating ch b with a 
rom 


one of which is arranged to slid 

or over the other. 

4588. Sream Borers, J. and H. Layfield, Burnley. 
—26th September, 1883.—{ Not proceeded with.) 2d. 

Relates to improvements in three-fiued boilers. The 
bottom or third flue, after passing inside the shell of 
boiler in the usual way for the distance of the fire- 

box, dips down and the flame and products of combus- 
tion are thrown under the boiler bottom and pass 
along that for the remainder of its length. The 

ducts of combustion from the three flues meet a 

chamber at the back end of the boiler, and from thence 

= along two fiues under the boiler to the front, and 
k again along two side flues, after which they escape 
up the chimney. 

4590. Carrier Mecaanism, &c., OF MACHINES FOR 
Kyirtinc Carpet or Starr Paps, &c., J. Burdon 
and C. Till, Leicester.—26th September, 1883. 2d. 

Relates to improvements in the carrier mechanism 
of pry looms for knitting carpet and stair pads, 
and other like fabrics in which a series of parallel 
fillings passed between the loops of the fabric are 
knitted together and held in place by interlacing 
threads. 

4591. Eqvitisrium Expansion VALve For STEAM 
ENGINES, vooks, Manchester.—26th September, 
1883.—({ Not proceeded 2d. 

The object is to reduce the friction that takes place 
during the working of an ordinary slide valve between 
the face of such valve and the corresponding surface 
of the engine cylinder. 

4508. Manvuracrure or GLycerine, J. Imray, Lon- 
don.—26th September, 1883.—(4 communication 
Jrom I. A. F. Bang, Paris.) 4d. 

The inventor claims, First, the use of chemically 
pure lime and limestone with distilled water, so as to 
obtain glycerine liquor free from lime salts soluble in 
mineral acid; Secondly, the addition of stearic acid or 
its analogues under heat to decompose lime salts and 
absorb colouring matters; Thirdly, the addition of 


lly within 


th, to which a gas culvert or 
furnace is introduced, and air to sup 
tion, the hea‘ chamber being provide d with outlet 
chimneys for the i all being 
under the control of suitable valves. The' bricks lining 
the pipes are of different width, so as to form a 


rt combus- 


‘| rough surface to cause the intermingling and an even 


heating of the air passing through the pipes. 
4671. Avarm Betts ror Bicycizs, &c., H. Serrell, 
Plainfield, U.S.—2nd October, 1883. 6d. 

The duration of the alarm is brought under the 
control of the rider by causing it to be actuated by a 
coiled spring, which has to be first wound up, when, 
by pressure on a suitable thumb piece, the alarm will 
be sounded, but will cease sounding on removal of 
such pressure therefrom. 


4682. Levets, Tueopo.ites, &c., H. Darwin, Cam- 
bridge.—2nd October, 1883. 6d. 

The object is to ensure the me geo A of the shifting 
parts of levels, theodolites, and similar instrumen 
and it consists in applying to such parts a method o! 
fitting and bearing, which consists in effecting the fit 
by contact of four points on a truly cylindrical or 
turned surface. 

4698. Preservine Foon, &c., J. Y. Johnson, London. 
—2nd October, 1883.—(A communication from La 
Société Anonyme de Conservation Alimentaire, Paris.) 


4d. 
This relates to the of and vege- 
table 


“petreoline,” 
vaseline, or soft he be 
46990. Apparatus For Drytna AND Sucar, 
&e., C. A. Day, London.—8rd October, 1888.—(A 
communication from G. M. Newhall, Philadelphia.) 
8d. 


Relates to the mode of effecting the drying of sugar 
and the like substances, said mode consisting in sub- 
jecting the said substances to heat and agitation in 
one machine to effect a partial drying of the same, and 
then transferring the partially dried substances to a 
second hine and subjecting them to further heat 


zinc powder or equivalent hydro-generating 

to bleach the glycerine. 

4597. Disencacinc Hooks, L. BE. Liardet, London.— 
27th September, 1883. 8d. 

Consists in the construction of disengaging hooks in 
in such manner that the u part is se) ted from 
the two side arms of the lower part of the hook, and 
is so coupled at one end by a pin joint = the upper 
end of one of these arms and made to catch under a 
pin or projection at the u y ry end of the other arm; 
and also in such manner that when the lower part is 
— the upper part can not only drop, but also, in 

dition, move sidewise, so that if it is again turned 
upwards its end shall pass clear of the wes or projec- 
> the top of the side arm of the lower part of 


4599. Verve ror DETERMINING INTERMITTENT FLOW 
or Fivutps, J. Imray, London.—27th September, 1883. 
r? communication from A. Kaiser, Switzerland.) 


In one form the seating of the valve is arranged ona 
flexible diaphragm of larger area than the valve orifice 
through its centre. The v: valve stem is attached to a 
lever on which is a tumbling weight, so —— that 
when the valve is closed the centre of of the 
weight is on the same side of the fulcrum - ti e valve 
is, but when the valve is open the centre of gravity is 
on the opposite side of the fulcrum, a stop preventing 
the weight going too far. 


4605. Apparatus FoR RETARDING AND STOPPING 
Surps, &c., TO Prevent COLLISIONS OR OTHER 
ores J. Love, Finchley.—27th September, 1883. 


This consists in an arrangement of hydraulic cylin- 
ders which are so connected with plates secured to the 
vessel as to swing outwards when the pistons are 
caused to travel in the cylinders, and thus stop or 
retard the advance of the vessel when required. 
4606. Butwanks or or VessELs, C. Grey, Glas- 

gow.—27th September, 1883. 6d. 

This relates to the application of storm netting to 
the bulwarks of ships to prevent heavy seas 
on board. 

4614. Apparatus ror Curtinc Harr or Woot, &c., 
LR Bennett, Condover, Salop.—28th September, 
6d. 

The-apraratus can be operated by one hand, as the 
cutting part is combined in one instrument with the 
comb. A comb has a row of teeth mounted on one 
side, on which it can slide to and fro; the of 
such » as well as of the comb, being 
sharpened so hair which may be between 
them. The sli are actuated by a coiled 
spring, and and fi 
part of the instrument. 


and agitation to complete the drying operation. The 

drying machine is provided with a drum, the entire 

circumference of which consists of a heated jacket, 
and which is combined with mechanism for working 
said drum. 

4713. ConcenTRaTING AND VaNNING APPARATUS, P. 
M. Justice, London.—Ath October, 1884.—(4 commu- 
nication from The Frue Vanning Machine Company, 
Detront.) 

Relates to that class of sae employed in 
treating crushed or fine ma or ores in which 
the lighter particles are washed away and carried off 
in the tailings, while the metallic particles are col- 
lected or concentrated for subsequent amalgamation 
or other suitable treatment. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


294,886. Writrxc Marshal EB. Lenril, Home- 
stead, Pa.—Filed October 4th, 1883. 

Claim.—(1) A writing table provided with a trans- 
parent glass plate in its leaf and a drawer underneath 
containing a (mirror, for the purpose substantially as 
set forth. (2) A writing table provided with a trans- 


234386 


parent glass plate in its leaf and a drawer underneath 
containing a mirror that, when the drawer is drawn 
out to its full ca awe stands at an angle of 45 deg. 
under the glass plate, substantially as descri! 
295,859. Rotary Seow, John T. Davis, New York, 
N.Y.—Filed November 28th, 1882. 

Claim.—(1) The combination of the sphere A, cones 
CC, the piston B, and the shafts F F, all acting upon 
a common axis through the centre of the sphere, and 


4620. Fives or Steam Borers, G. Rowland, Staly- 
bridge.—28th September, 1883. 6d. 

The flues are constructed of a series of flanged rings 
or sections rivetted together, such sections or rings 
pees or bulged, the object being to strengthen 

flues. 

4621. ManvuracrureE or YELLOW AND ORANGE 
Martrers, J. Imray, London.—28th 
September, 1883.—{A communication from La Société 
Anon: des Matitres Colorantes et Produits 
Chimiques and Messrs. L. Roussin and A. Rosen- 
stiehl, Paris.) 2d. 

relates to the manufacture of colouring matters 
by the action of parabenzoic or metabenzoic acids on 
secondary amines, such as diphenylamine or mono- 


This relates to the  oduelin of ti of blanks by rolling 
which have the blades of the finished ensions 
intended for the hoes, spades, or other tools, and 
lumps or thickened parts thereon, from which the 
eyes may formed, or with shanks, to which the 
sockets or straps are afterwards welded, and also with 
any ribs thereon which are required for the finished tool. 
4624. Apparatus ror Puriryine SMOKE FROM STEAM 
Furnaces, &., J. Griffiths, Weobley.—28th 
September, 1883. 6d. 

The s smoke is — through water 

m one or more ‘ora’ th 
chimney tubes or flues of a furnace. hae a 


4628. Apparatus ror ay AND 


densing vessel, as long as the level of water is above 
the low-water mark, whilst — soon as it falls beneath 
this mark one or more of these pipes communicate 
with the steam of the boiler or the condenser. 


revolving upon a common centre with the disc D, 
having a larger diameter than the internal diameter 
of the sphere, aslot of the exact diameter of the 
B, and a circular central aperture fitting the globe K 
of the m B, and with packing 
from a perpendicular, 


set at an 


inlet rp —_ passages Im, all of said being 
tantially as shown, and for 

set forth. (2) The disc with a. slot through ive contre centre 

and a circular aperture fitting the aoe on the 

through which the piston works its revo; nitions 

around its axis, and kept in by an 

outside flange working in a the ed in 

‘the case of the the flanges 

come together. 

296,109. anp Banp Curtina ATTACH- 
MENT FOR TuRasHING Macutnes, Samuel Samuels 
Barr, the” July’ 11th, 1882. 


for the set ‘orth, (2) 
The dale an 


spreader E, having vibe fand tooth 9, in combination 


with rotating carrier apron H, and rollers L N O, 


—— © ulleys, bands, and gears, substantially as set 
Bee the relative s of the and the 
of are regula as set fort. 


296,281. Henry Durell, 
West Morrisania, N. ¥.—Filed April 4th, 1882, 

Claim.—(1) The combination of the inner barrel or 

om a = late secured to the front end of the 

of discs, and a series of draw bolts with 

a bey late placed at the beginning of the re- 

enforcement, and a second series of discs and draw- 


bolts, the second set of draw-bo!ts being passed from 
the metallic plate through the rear series of discs, a 
breech plate, and a nut which is passed over the rear 
end of the barrel, substantially as set forth. (2) A 
trunnion composed of two pieces of iron, which are 
bent so as to conform to the shape of a gun, and which 
have their ends turned outward, so as to receive a 
screw collar or sleeve, substantially as described. 


296,306. Tine-Tiontener, Henry C. Bates, Miles.— 
Filed January 10th, 1884. 

Claim.—The combination, with the tapered block D, 

having its sides a a depressed to fit the felly ends 4 ’ 


of the elastic packing c, inserted in the space between 
the end of the fellies, and between the end of the block 
and the tire, substantially as and for the purposes 
described, 
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rollers L N O, the roller L having double pulley / 1 
and the gearing s, and o, j 
296.109 
part inclines upwards. At the far end of the generator 
{ is an aperture, through which gases enter a dis- c 
tributing chamber, running the length of the bench. 
In this chamber small particles of coal, coke, or dust ee 
ors, ption 
[296.281 ] ~ 
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Altona, Germany.)—( Not proceeded with.) 2d. 
A closed hollow vessel communicates by one or more 
flexible bent pipes with the water of a boiler or a con- 
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MACHINERY AND MECHANICAL APPLIANCES 
AT THE INTERNATIONAL HEALTH EXHI- 
BITION. 

o. I. 


Messrs. CrossLey Bros., of Manchester, exhibit, for 
the first time in this country, one of their newly 
patented twin cylinder gas engines, of 12 nominal horse- 
power, which is shown at work driving a dynamo machine 
and pumping water. This engine is illustrated on page 
358, and, as will be seen from the engraving, it consists of 
a pair of cylinders contained in a single jacket casing, 
which is bolted to the end of the frame, the connecting- 
rods working on to a single crank, and the charges of gas 
being so arranged as to permit of an impulse at every 
revolution when the engine is working at its full power. 
A single governor and a single slide with one set of 
gear controls the admission of gas and air to both cylin- 
ders. The space occupied by this engine is practically 
no greater than when a single cylinder is used, while 
the horse-power’exerted is double, which is a matter of 
very great importance where room is limited. For start- 
ing, self-acting gear is applied, according to a patent 
rs out by Messrs. Holt and Crossley in 1881. With 
this apparatus, instead of the fly-wheel having to be 
rotated by hand in order to compress an_ initial 
charge of gas and air, the same effect is accom- 
lished without manual labour, in the following manner :— 
uring the working of the engine a portion of the burnt 
expanded gases is exhausted into a suitable reservoir until 
it becomes charged to a pressure of from 70 1b. to 90 Ib. per 
square inch, and so forms a store of energy which can be 
drawn upon as desired. The reservoir being charged when 
the engine is stopped, it is obvious that by having a suitable 
valve arrangement the store of compressed can be 
utilised for propeling the engine for a few revolutions, 
until the fly-wheel has acquired enough momentum 
to carry on the working in the usual way. A single 
clack valve serves both for charging the reservoir 
and for controlling the admission to the cylinder, but in 
the latter case it receives its motion from a cam on the 
valve shaft, which, by means of a bell crank, raises and 
lowers it as required, while in the former case it works 
automatically like an ordinary check valve, the cam bein 
thrown out of gear. For large engines this apparatus wi 
no doubt be found extremely useful, enpectaliy as it adds 
but little to the first outlay, and occupies no additional 
space. Among other improvements we may mention that 
the air suction arrangement has been modified in a manner 
which very greatly reduces the noise, and a new form of 
bed much neater than the older one has been adopted. 
The engine is worked with Dowson’s economic gas, by the 
useof which an indicated horse-power is obtained, weare told, 
with a — of 1°3 lb. of anthracite coal per hour, a 
wane a which, it is almost needless to state, has never 
n-realised with a steam engine of equal size. 

In addition to the twin engine, Messrs. Crossley Bro- 
thers have thirteen of their ordinary type engines in 
various of the Exhibition, several of them being 
erected in connection with mechanical bakeries. It has 
long been a matter for wonder among those who thought 
_ such subjects, why the art of bread-making—one of 
the most important of all industries—has remained 
stationary for so many years, while other manufactures 
have been so much improved by the application of modern 
inventions; and in connection with the present Exhibition 
it may not be out of place to point out what seems to be 
at least one of the —s causes by which this unde- 
sirable state of affairs has been kept up. The explanation 
appears to be that, on account of the short time bread will 
keep sound, capital has been prevented from being attracted 
to its manufacture, and the trade has therefore remained 
in the hands of small people, who carried on their business 
from hand to mouth, in the old style, without considering 
in what way improvements could be effected. Steam 
power could not, as a rule, be applied in such bakeries on 
account of the space occupied and the trouble and difficulty 
in its management, and in the disposal of the products of 
combustion; and of course, so long as the only available 
power was manual labour, the stimulus to adopt improved 
mechanical —— did not exist. It would, however, 
appear that if bakers could only be induced to incur the 
expense of putting down suitable gas engines—which are 
not open to the same objections that could be urged against 
steam engines—the trade would undergo a complete revo- 
lution, and that hand-labour might almost entirely give 
place to machinery, and so lead not only to improvement 
in the quality of the bread, but to a reduction in the cost 
of its manufacture. We a to treat further of this 
matter at a nese time, tes en we Peay: deal fully with the 
various appliances exhibited in the department speciall 
devoted to the steam bakeries, . 

On page 358 we now illustrate the small dry air refri- 
gerator which we noticed last week as having been 
erected by the Bell-Coleman Mechanical Refrigeration 
Company, for cooling chocolate, at Messrs. Allen’s stand 
in the Western Gallery. In this apparatus the air-com- 
pressing and expansion cylinders are combined with an 
Otto gas engine on one massive bed-plate, a single piston- 
rod serving for the motor and compressor, which are 
arranged tandem fashion; while the expansion cylinder is 
P vertically at one side, and acts on an overhung 
crank keyed to the end of the shaft. The compressed air 
is cooled partly by injection of cold water into the com- 
pressor, and partly by subjecting it to the action of the 
waste cold air from the cooling rooms, by means of tubes 
placed in the bed-plate; but in cases where the temperature 
of the return air is too high, cold water or water spray is sub- 
stituted for it. We understand that though the expansion 
cylinder is only Gin. diameter and 6in. stroke, there is no 
difficulty in delivering the air at 40 deg. below zero Fah. 
This class of machine has been specially designed for the 
use of butchers and others requiring small cooling power, 
who usually have too little space to spare to admit of a 
Separate engine being employed ; but at the Exhibition the 
gas linder is removed, the driving power being obtained 

y a belt from the overhead shafting. 


Messrs, Siebe, Gorman, and Co,, 187, Westminster 
Bridge-road, 8.E., exhibit one of their patent ice-making 
machines capable of producing about 15 cwt. of pure 
transparent block ice per day in this country, or about 
10 cwt. per day in the tropics. Figs. 1 and 2 show this 
machine, which consists of a vertical standard carrying at 
its upper end a double-acting water jacketted ether pump 
and a double-acting steam cylinder, separate connecting 
rods coupling the two pistons to the crank shaft. A cast 
iron bed-plate bolted to a foundation of stone or wood 
receives the standard, and has blocks cast on it for the 
crank shaft bearings. The cold producing agent is sulphuric 
ether, a liquid having a specific gravity of 720, a latent 
heat of vaporisation of 162, and which boils at 90 deg. 
Fah. under ordinary atmospheric pressure. The action of 
the apparatus is as follows:—Air being exhausted by the 
ether pump A, a charge of liquid ether is introduced into 
the refrigerator C, which is a cylindrical vessel of copper, 
carefully lagged on the outside, containing a series of 
tinned gun-metal tubes, through which brine is circulated 
by the pump E, worked from the crank shaft, the stroke 


rounded with cold water contained in a wood tank, the 


water being admitted at the bottom and discharged at the 


top, so that the coldest water meets the coldest ether. In 
this way the ether is condensed at a pressure of about 5b. 


to 10 Ib. per square inch, and is returned to the 

rator by the pipe K to be re-evaporated. The flow of 
ether is indicated in the engraving by arrows. The quan- 
tity of heat abstracted in the refrigerator depends on the 
weight of ether evaporated, each absorbing 
162 thermal units, part of which, however, comes by con- 
duction from the outside, no matter how carefully the 
vessel is lagged. The method of utilising the cold is, as 
we have stated, subject to modification. At the Exhibi- 
tion the machine is making clear block ice, and for this 
purpose an ice tank F, containing twenty tinned copper 
moulds, each 27in. by 24in. by 2in. thick, is pro- 
vided. These moulds are filled with filtered water, and 
are surrounded by the cold brine, which is pum in at 
one end of the tank and withdrawn from the other. 
When it is only required to produce opaque ice, no further 
apparatus is wanted ; but for transparent ice, it is neces- 
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bei ble of easy alteration, so as to vary the quantity 
by sag passed through in a given time, ‘After the 
machine is fully charged, the cocks H and I being open, 
the ether pump is set to work, and the vapour, which 
completely fills the refrigerator above the surface of the 
liquid, is meily removed. This causes a reduction in 
pressure, and the boiling point being in this way lowered, 
rapid ebullition takes place; and as the supply of heat for 
vaporisation can only be drawn from the brine which 
passes through in a limited quantity, the temperature is 
reduced considerably below the freezing point, and the 
cooled brine may therefore be conveyed in suitably pro- 
tected pipes and utilised for ice-making or other purposes 
of refrigeration. To render the process a continuous one, 
it is obvious that the supply of liquid ether in the refrigera- 
tor must be maintained; and in order to accomplish 
this the condenser D is ve ta In this apparatus there 
is a series of copper cooling pipes, into which the ether is 
delivered from the paw 4 in a slightly compressed state, 
the pressure varying with the temperature of the coolin 

water, the arrangement being such that the ether is cause 

to flow from above downwards. These pipes are sur- 


sary to fit each mould with an agitator to keep the water 
in a continual state of motion while being frozen so as to 
permit the air to escape. This agitating gear is shown in 
the illustration, driven by a belt from the main shaft, the 
crank wheels L on the supplementary shaft G causing the 
slide blocks M to work up and down in guides by means 
of suitable levers and s. There are two slides, one at 
each end of the tank, and they are connected weyers ts f 
alight beam, to which patent agitating bars are attached, 
the reaching down into the ice moulds and partaking 
of the up-and-down motion of the slides. As the ice forms, 
these bars are withdrawn automatically, until finally the 
whole of the water is frozen and the moulds are filled 
with pure, transparent blocks which may then be removed. 
The whole of this plant seems well designed and compact, 


the vertical type of pump enabling a very convenient dis- 


posal of parts to be obtained. : 

At the adjoining stand, which is not yet quite complete, 
Messrs. Siebe, Gorman, and Co. also show one of Light- 
foot’s patent dry air refrigerators of the “ Universal” type, 


in connection with a cold room in which will be stored 


frozen New Zealand and Australian mutton by Mr. J. 8. — 
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Fitter, of Leadenhall Market, who has specially laid him- | boiled together and moulded into rough bars. The bars 


self out for supplying frozen and other kinds of imported | are then cut mto shavings and ex 
seen from the illustrations on | air, which causes the moisture to evaporate. After this 
page 359 this is a very simple form of refrigerator, occupy- | 


fresh’ meat. - As will be 


to a blast of hot 
drying a is complete the shavings are passed several 


ing but little room, and affording great facility for getting | times through a horizontal rolling machine with three 
at all the working parts while tae machine is in operation. | granite rollers, the perfume and colouring matter being 
The compression and expansion cylinders are placed close | added here and thoroughly worked in, the soap finally 


together, end to end, the pistons being secured to one rod 


’ which passes through a single stuffing-box at the front of 


the compressor. The tubular surface coolers for cooling 
and drying the air previous to expansion are contained in 
the bed-plate the water circulating inside the tubes in a 
direction opposed to that in which the air is travelling, so 
that the coldest water meets the coldest air. The steam 
cylinder is placed alongside the compressor, being ae 
from strong brackets cast on the end of the bed plate, an 
arranged sothat when neces- 
sary a jet or surface con- 
denser may be placed below, 
with an air pump worked 
from a continuation of the 
piston-rod, the space occu- 
pied being practically the 
same in one case as in the 
other. The expansion cylin- 
der is also overhung from 
the compressor so as to 
permit a special snow or 
waterseparator being placed 
beneath, if the purpose to 
which the machine is ap- 
plied renders such an addi- 
tion desirable or necessary. 
The valves throughout are 
all slides, those for the steam 
being of the usual construc- 
tion, with Meyer’s expan- 
sion gear, and those for the 
air compressing and ex- 
panding cylinders being of 
the circular or Corliss type, 
in order to reduce clear- 
ances, and avoid complica- 
tion which ordinary fiat 
slides would entail. A high 
speed of revolution can 
therefore be attained, and - 
the machine runs with as 
little noise as an ordinary 
steam engine—matters of 
special importance on board 
passenger vessels, where 
space is generally very 
limited, and where absence 
of noise is so very desirable. 
The same type of refrige- 
rator is made with a gas 

engine combined in place of the steam engine, or with a 
pulley, for being driven with a belt. All the thermo- 
meters at Messrs. Siebe, Gorman, and Co.’s stand, many 
of which are of special construction, have been supplied by 
Messrs. Hudson and Co., Hatton-garden, E.C. 

The manufacture of indurated toilet soap is shown by 
Messrs. F. 8. Cleaver and Sons, Red Lion-street, W.C. 
Ordinary soap is made from tallow and caustic potash, and 
contains in its original state some 29 per cent. of water. 
Unless this superfiuous moisture was extracted, the soap 
tablet would not retain either its form or weight, but 
would crack and dry up to a large extent when exposed to 
any desiccating action. To ig this Messrs. Cleaver have 
introduced a special process which may be briefly described 
as follows :—The tallow and caustic soda are first of all 


leaving this machine in fine ribbons. It is then put into 
a consolidating apparatus, consisting of a worm working 


CROSSLEY BROS.’ TWIN-CYLINDER GAS ENGINE. 


within a casing, the action of which consolidates the 


ribbons and forces the soap out of a nozzle in a long) 
homogeneous bar of any desired section, which is imme- | 
diately cut up by the attendant and allowed to stand for a 
short time. After this the bars are divided into pieces of 
a thickness suited to form the finished cake, and these are 
then passed to the stamping press. This is a powerful and 


BELL-CCLEMAN GAS DRIVEN REFRIGERATOR. 


ingeniously designed machine, invented and patented by 
Mr. F. Cleaver, in which the soap tablets are finished and 
delivered to the packer without any handwork except the 
placing of the rough block into position. A circular 
revolving table contains the bottom half of four 
moulds, into which the rough piece of soap is placed, each 
mould being successively brought below a stamp having 
at its extremity the top half of the mould, and is subjected 
to a couple of sharp, heavy blows, which give it the 
required shape. The pressed tablet is then moved round 
by the revolving table, in the act of which it is pushed out 
from below, and while another piece of soap is bein 

stamped the finished tablet is seized hold of by a pair o' 

nippers which carry it off and deposit it automatically on 


a travelling band for delivering it to the attendant, who ' 


places it in a tray ready for trimming and packing. About 
thirty-five tablets are pressed and delivered each minute, 
Messrs. Cleaver state that soap prepared in this manner 
never loses its shape and weight, and, what is perhaps of 
more importance to the consumer, half as far again 
as ordinary soap containing the original proportion of 
moisture, 

Messrs. Waygood and Co., Great Dover-street, SE, 


exhibit several of their specialities in hydraulic and other 


| lifts of various kinds, mostly on a reduced scale, so as to 


permit of the apparatus being shown at work in the con- 
fined space of the Exhibition building. Among them we 
would specially mentiona working model ofa patent hydraulic 
balanced passenger lift, in which overhead gearing is 
dispensed with, the cage resting entirely on the ram, 


‘ which is therefore always in compression, The absence of 


chains and ropes also re- 
moves a cause of noise an 
vibration, and permits the 
cage to travel at a higher 
Yate of speed without inter- 

oat are fering with the comfort of 
the passengers. Another 
most important feature is 
that by the introduction of 
an arrangement of supple- 
mentary cylinders, which we 
will term the economiser, 
a considerable saving of 
water will be effected. This 
economiser consists of a 
couple of hydraulic cylin- 
ders and rams placed verti- 
cally, and so connected to 
each other that the upper 
ram and lower cylinder are 
free to slide up and down 
while the upper cylinder 
and lower ram are fixed. 
The upper cylinder is always 
in connection with the main 
lifting cylinder, and its ram, 
which works upwards, is so 
loaded by the lower cylinder 
—assisted by cast iron 
weights—that the pressure 
induced by the weight of 
the cage and main lifting 
ram is just sufficient to 
cause it to ascend, so that in 
lowering the water, instead 
of being wasted, is passed 
into the economiser under 
considerable pressure. For 
lifting, the lower cylinder, 
which is connected to the 
upper ram in such a 
manner that any pressure exerted within it intensifies 
the pressure of water in the upper cylinder, is brought 
into requisition, either by pumping direct or by putting it 
in communication with some other source of supply. In 
this way, by properly proportioning the area, such addi- 
tional pressure is imparted to the water in the uppercylinder, 
and consequently to that in the main lifting cylinder, as 
to cause the ram and to ascend with its load. , The 
only water used at bin stroke, therefore, is what is 
admitted to the lower cylinder of the economiser, and 
this, putting aside friction, is just the amount necessary to 
lift the full load, and nothing more. Messrs. Waygood 
and Co. also show one of their worm-gear power hoists, 
suitable for goods or passengers, with automatic stop gear 
at top and bottom, as well as safety gear to hold the cage 
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in the event of the rope or driving strap breaking. There 
are also several examples of hand-power lifts for both 
warehouse and domestic purposes, these being fitted with an 
ingenious self-sustaining brake to prevent the loaded cage 
running down when the lifting rope is released. 
Machinery for jam-making is shown by Messrs. Edward 
k and Sons, London; and from the commence- 
ment of the fruit season the actual manufacture 
of jam will be carried on at the Exhibition. Two principal 
apparatus are used, one a fruit stalking machine, and the 
other a steam boiling pan, with patent stirring arrange- 
ment. The moving part of the fruit stalking machine 
consists of a revolving fan or paddle wheel, which is 
mounted on the underside of a strong frame. Below this 
is bolted a semicircular wire sieve, underneath which is an 


inclined trough leading into an oak vat. The upper part | i 


of the frame is boxed in, leaving a space above the fan, a feed- 
ing tee being placed in front and a door or flap at the 
back, e fruit is fed into the hopper, and falls upon the 
ripidly revolving paddles, which alternately draw it across 
e surface of the sieve, and throw or toss it back into the 
upper part of the machine. By this treatment the fruit is 
ost instantaneously separated from the stalks, and 
passed through the sieve ready for boiling up with sugar, 
while every now and then the attendant moves a lever 
which opens the flap at the back, and allows the stalks to 
be thrown out by centrifugal force. The machine is 
arranged so that it can be most readily taken to pieces 
and thoroughly cleansed, while spare sieves are kept, 
with finer or coarser wires, so that the sieve can . 
changed to suit different kinds of fruit. The steam- 
boiling pan, which is made to tilt over for 
bouring out the contents when boiled, has an out- 


side body or jacket of cast iron, while the inside is 
formed of copper, a space being left between the copper 
bottom and the jacket, which is filled with steam at a pres- 
sure of 70 lb. to the inch. The patent revolving steam 
stirrer consists of a vertical rod which slides telescope 
fashion in a fixed tube, and can be raised or lowered, 
the lower end of the rod being fitted with perforated 
screw blades, the under edges of which are curved 
to suit the hollow bottom of the pan. The action 
of this machine keeps the jam thoroughly stirred while 
boiling, and prevents its burning. Messrs. Pink’s process 
of manufacture of jam is as follows :—The fruit is brought 
direct from the gardens and orchards of Kent early each 
morning during ,the season. After being carefully 
pap se it is passed to the patent stalking machine. It 
is then placed in the steam boiling pan with the proper 
proportion of crystallised refined sugar, and when boiled to 
the right degree the jam is filled into pots or glasses, ready 
to be labelled up and sent out. 


THE IRON AND STEEL INSTITUTE. 


We stated last week, on page 381, that Mr. Head 
opened the discussion on Mr. Sutherland’s paper on gaseous 
fuel, and Mr. Casson’s paper on gas puddin , but we did 
not, for lack of room, report what he said. e now give 
an abstract of his speech. Mr. Head, as manager for the 
representatives of the late Sir Wm. Siemens, said there 
were two papers before them, one of which had refer- 
ence to gas and the other dealt with the pro- 
duction of With regard to the latter, the feature 
which had Been most prominently brought before them 
was the recovery of tar and ammonia from producer or 


WATER INLET 


blast furnace gases. Upon that subject Sir Williar 
Siemens and he had had several discussions. Sir William 
Siemens took the view that tar and ammonia formed part 
of the volatile constituents of coal, the other gases made 
from the destructive decomposition of coal being only a 
combination of air and steam with carbon. A few weeks 
ago, however, Mr. Foster read a paper before the Institu- 
tion of Civil Engineers, in which it was shown by chemical 
analysis that some nitrogen was resident in coke, and it 
was suggested that under certain conditions it would be 
ible to recover that nitrogen in the form of ammonia. 
e believed that this had only been done experimentally, 
so far; but if that scientific deduction could be realised in 
ractice, the ideas he was about to express would have to 
modified to some extent. Sir Wm. Siemens considered 
that if the recovery of tar and ammonia from coal 
to be used for furnaces was to be effected, the best way 
to do this would be to distil the coal in retorts, and to 
convert the hot coke as it leaves the retorts by means 
of gas-producers, thus making two separate operatiors 
of the decomposition of coal. By adopting that course, 
only about 10,000 cubic feet of gas per ton of coal would 
have to be treated for the recovery of tar and ammonia, 
whereas the same weight of coal would yield from 160,000 
to 180,000 cubic feet of gas if entirely converted in the 
producers, and the gas from the coke could be enriched by 
the addition of those hydrocarbon obtained from the 
retorts, which were not yield te other purposes. 
Dealing with 10,000 cubic feet of gas instead of from 
160,000 to 180,000 cubic feet, of course meant a consider- 
able saving in plant, as the enormous condensers, ex- 
hausters, &c., that would be required for treating the 
larger quantity were somewhat frightening in their aspect, 


859 
im 
= 
al 
‘fe ="e QO iil 
J Swan q 
| 


360 


THE ENGINEER. 


May 16, 1331 


With regard to Mr. Smith-Casson’s furnace, that gentle- 
man justly pointed out that it was not a regenerative gas 
furnace. It was simply a gas furnace, and as such it 
might, perhaps, offer the advantage of a little better com- 
bustion than was obtained in the ordinary furnace, 
involving absence of smoke, coupled with purity of 
flame; but otherwise it would not be of any advantage. 

Oa Friday the concluding meeting of the Iron and Steel 
Institute was held at the hall of the Institution of Civil 
Engineers, Westminster, Mr. B. Samuelson, M.P., 

residing. The business commenced with a paper 
y Mr. John, the general manager of Barrow-in- 
Furness Company, on 


Recent ImproveMENts [Ron AND STEEL SHIPBUILDING. 


This paper is a general résumé of the subject, and 
its present aspects, froma shipbuilder’s point of view. 
The question, so far as the material used in ship- 
building is concerned, is not entirely set at rest, and 

robably never will be; and the author, in this paper, 
indicated the directions in which he thought we have to 
look for further improvements. The principal improve- 
ments in progress at the present moment are connected 
with the marine engines and boilers, and these also he 
briefly touched upon, although they do not perhaps come 
strictly within the scope of his paper. Mr. John dealt 
at some length with the history of the introduction and 
adoption of steel as a material for building ships, and 
supplied tables, one of which is given below, showing the 
progress made :— 


others the little mole-hills of rust—if the term may be 
used—seemed to have an order of their own, either in 
curves or straight lines. He was so much struck with this 
case that he examined it very thoroughly, and as the rust 
dried in the little mounds he carefully scraped a number 
of them off with his knife without injuring the paint; and 
although the rust thrown out formed a little hemisphere of 
about fin. in diameter, the hole in the paint was not more 
than the size of a pin’s head, while in each case it was 
easy to pick out a little loose particle of black oxide 
oe in a little pit in the plate, and one could almost 
see the galvanic action going on. Fortunately, it was 
arrested in time, and no real damage was done; and he 
had very little doubt in his own mind that it arose from 
the bottom being painted before the black oxide had been 
roperly got off. In 1874 he was able to show, in a paper 
™ read before the Institution of Naval Architects, that as 
vessels increased in size from 100 tons up to 3000 tons, 
they grew weaker in almost regular progression to the 
extent of between four and five times, and that the larger 
ones were bordering on unsafety; but such a sweeping 
charge could not be made at the present time against the 
ships of the mercantile marine, even when we get up to 
6000, 7000, or 8000 tons. He mentioned in the early part 
of the paper that one of the most marked features is the 
progress now being made with the marine engine, ovine 
from the rapid adoption of very high pressure an 
extended expansion beyond the ordinary compound 
engines, where there are only two expansions. His com- 
pany is at the present moment building two sets of 


TABLE B. 


Statement showing the Number and Tonnage of Steel and Iron Vessels Built in the United Kingdom and Registered 
therein during the Years 1879 to 1883 inclusive. 


Steel. | Iron. 
Year. Steam. Sailing. | 


| Steam. Sailing. 


Total. Percentage. 
Stel. | Irn 


Steel. Iron, 


No. Tonnage. “No. | Tonnage. | No. Tonnage. No. | Tonnage. “No. Tonnage. No. | Tonnage. "No. 4 Ton’age| No.  Ton’age 


1879 22 19,522 1,7 | 337 28,082 


1880 


1 33 
36,493 4 1,671 | 362 447,389 | 39 

1ss1_ | 34 | 68,966 8 3,167 | 411 | 590,503 | 50 | 
| 65 | 1549 | | 672,740 | 88 


68,650 | 37 | 71,533 | 461 659,153 | 7-43 | 979 | 92°57 
112,852 73 | 127,927 | 529 | 785,592 | 1214 | 140 | 87°36 | 860 


35,332 | 23 21,222 | 370 | 463,414 5°85 | 4°33 | 94°15 | 95°62 


38,164 | 401 | 487,404 | 696 | 7-26 | 93°04 


92°74 
90°21 


1883 | 92 | 141,552 11 | 14,193 | 548 | 742,202 | 72 | 114,698 103 | 155,745 | 620 | 856,900 | 14-24 | 15°37 | 85-76 | 84°63 


Unfortunately, neither of these tables show the actual 
amount of shipping, either steel or iron, built in this 
country, because there would have to be a small percentage, 
perhaps between ten and twenty, to be added to those 
class of Lloyd’s on Table A for unclassed ships, and there 
would be a certain proportion to be added to the figures on 
Table B for ships built for foreign owners in this country, 
and not entered upon the British Register. After further 
discussing the merits of steel, Mr. John said that the only 
point of real interest remaining to him in connection with 
the steel used in the last few years is the effect of punch- 
ing upon the thicker plates. He had seen plates lose 
30 per cent. in punching when they got above 4in. thick- 
ness, but he doubted whether the experiments had been 
sufficiently extensive to show clearly whether this is 
universal where the plates are of the finest quality, or 
whether they are to some extent exceptional experiments. 
Another point which he should much like to see cleared 
up by some of the steel makers present was the real cause 
of the failures that took place some time ago, when, for 
instance, material in which the chemical analysis showed 
nothing abnormal, which would bend double when the 
edges were carefully planed and prepared, broke off like 
glass when the edges were rough, or when holes were 
ayer in the material. There was another point which 

e should like some explanation upon. It is as to the 
effect of successive heating upon steel ; and the point has 
occurred to his mind from this fact, that where we have a 
very difficult plate to fit, such as in some cases the oxter 
plates at the stern, and it cannot be got to the shape in 
one heating, the plate has to be put in the furnace again 
and reheated; and although it may have worked exceedingly 
well in the first heating, it is much more difficult to work 
it in the second heating, and if it has to get a third heat- 
ing, the material gets almost entirely spoilt and unwork- 
able. He then criticised iron at some length, and stated 
that the Barrow Company had to condemn last year, out 
of 7500 tons of iron, no less than 33 tons. As to the 
influence of price, speaking roughly, the difference between 
the price of iron and that of steel has fluctuated in the last 
five years from about £2 10s. in 1879, to £4 5s. in 1880, 
£3 in 1881, £2 10s. in 1882 to £2 18s. in 1883, and £2 4s. 
now. These figures, it will be seen, are highest about 
1880 and 1881, when an apparent check took place in the 
progress of steel shipbuilding, due to the excessive prices 
charged for steel. They would see that, taking the vessels 
classed in Lloyd’s in 1878, °85 per cent. were of steel ; in 
1879, 3°28 ; in 1880, 7°14; and then in 1881 it falls back 
to 5°74, to rise again in 1882 to 12°9, and in 1883 to 15°12. 
This period of 1881 was evidently one when the price of 
steel was excessively high ; but the steel works then in 
existence could not cope with the work, there were great 
complaints with regard to delivery, and there is no doubt 
that at that time the demand far exceeded the supply. 
As to the question of strength, he thought experience 
would tell in the long run decidedly in favour of steel 
ships, even at the present reduction of scantlings sanc- 
tioned by Lloyd’s. Next in importance came the ques- 
tion of corrosion, and this no doubt holds very nearly 
the first, if not the first, place in the minds of 
shipowners at the present time. He did not know, indeed, 
that the question had yet reached nearly a settlement, 
and he mentioned a curious instance he saw not many 
months ago. It was the case of a steel ship which had been 
launched just six weeks to receive her engines and boiler 
and was then docked, and although she had been carefully 
painted before launching with a good composition specially 
chosen by the owners, many of the plates presented a most 
curious appearance of pitting. They were scattered about 
without any apparent connection in some parts, and in 


engines, one on the triple expansion principle with 150 Ib. 
ressure, and the other with weno expansions, or 
our cylinders expanding into each other, and 160]b. 
pressure ; and it is scarcely too much to say that they had 
a right to expect at least 20 per cent. saving in fuel over 
the ordinary compound engine. Triple expansion has been 
adopted by several firms for some time past. He did not 
know whether any besides themselves have started 
quadruple expansion. To deal with these pressures at all, 
the introduction of steel in the construction of boilers was 
an absolute necessity, and he did not think they had come 
to the end of their improvements in that direction. There 
was only one other point he wished to dwell upon, viz, 
the large introduction of steel castings into shipbuilding 
and engine works. Their ordinary and standard practice 
is to make reversing links, excentric rod-ends, reversing 
levers, and link blocks of cast steel, and the bulk of these 
have been supplied to them by the Steel Company of Scot- 
land. They have proved of excellent quality, sound and 
tough, and have, whenever so cence been capable of 
being machined about all over with an almost entire 
freedom from air-holes. Recently they had constructed a 
set of engines which were provided with Joy’s valve gear, 
and for this the working parts were made entirely of cast 
steel, thus avoiding most difficult and expensive forgings. 

Mr. Martell, of Lioyd’s, agreed with Mr. John that steel 
for shipbuilding purposes passed out of the experi- 
mental stage, and he looked forward to the time when it 
would entirely supersede iron for shipbuilding purposes. 
Steel ‘could be made of a perfectly reliable character 
infinitely superior to iron. He was also persuaded in 
respect of strength and ductility steel was superior, and 
would compare favourably as regarded durability with 
iron. There was an impression that steel deteriorated 
much more rapidly than iron, but it was a mistake, 
although he knew the impression among shipowners pre- 
vented them adopting it. On the Continent he heard 
some complaints of the quality of steel made by the basic 
process ; but on inquiry in Germany he found that steel of 
a perfectly reliable character could be made by the basic 
process, and if there were any defects in the quality it was 
owing to the want of knowledge on the part of the manu- 
facturer. From the experiments made in England, the 
Committee of Lloyd’s Register could not do otherwise 
than place steel made on the basic process on the same 
footing as steel made by any other process. Since then 
he had had evidence to convince him that it was owing to 
the process by which the basic steel had been made, for 
want of knowledge, which caused the failure to which he 
had alluded on the Continent. He heard whispers that 
steel could be made much cheaper now than formerly, and 
that there was a probability of its competing with iron so 
far as the price was concerned. He hoped it would be so. 
If steel such as they had tested could. be made, he hoped 
to see sd when steel would entirely supersede iron 
for shipbuilding purposes. 

Mr. Teoma Fiead was afraid he might be considered a 
biased witness, as he was himself an iron manufacturer. 
There was no question that steel for shipbuilding p 
was making progress, but he did not think it yet 
superseded iron, for during the last year there was more 
manufactured iron made and used for shipbuilding than 
in any former year. Whatever progress therefore steel 
had made, it was entirely on the top of iron. But iron 
manufacturers would be extremely foolish if they were to 
shut their eyes to the probability that steel might be the 
material of the future, and failed to arrange accordingly; 
and if the world said it wanted steel and did not want iron, 
then iron manufacturers ought to be able to supply it. He 
held the opinion strongly that to make good steel plates it 


was necessary that they should be hammered. It was of 
the greatest possible interest to them all to see how steel had 
developed, and they ought all to adapt themselves to the 
situation and to aid in the direction which was required by 
the future. 

Mr. Walker, Leeds, said in his opinion thick plates gave 
the greatest trouble because they could never be properly 
worked. At the same time, thousands of good plates had 
been made which were never hammered at all. Indeed 
the highest quality of steel was never put under the 
hammer at all. It was merely a question of bringing the 
particles into contact, and hammering was not the best 
method of doing that. He believed it only required 
improved mechanical arrangements to make steel plates as 
cheaply as steel rails. 

Mr. Riley, of the Steel Company of Scotland, complained 
of the severe strain put upon steel by the Committee of 
Lloyd’s. It was only common justice that the more unre- 
liable material—iron—should be tested in the same way as 
steel. Six months ago he was informed by a Clyde ship. 
builder that he was pre to accept contracts for a 
steel vessel of 4000 tons at the same price as iron. For 
smaller vessels there was still a difference, in the first 
instance, in favour of iron; but we appeared to be reaching 
the period when steel vessels could be built for the same 
cost as iron. So far as was known at present, it seemed a 
necessity that ingots should be hammered before being 
rolled into steel plates. He had attempted to roll plates 
like rails, but there were so many failures, that it cost them 
more than to hammer them. They were now, however, 
making arrangements to cog all their plates, During the 
last eighteen months they had shipped 123000 tons of 
plates to a en, and not one complaint had 
reached them. t year they turned out about 1000 tons 
of iron per week, and he did not think they had any rejec- 
tions. 

Sir Henry Bessemer said the great necessity of perfect 
homogeneity in the ingot to be converted into a plate had 
rendered it necessary to hammer or cog it before it was fit 
for the rolls. One of his earliest patents, six years before 
the date of Sir Joseph Whitworth’s, was the application of 
hydraulic pressure to ingots in the mould while it was 
fluid and during solidification. To secure perfect homo- 
geneity, it was necessary to use some process of stirring the 
metal and then applying the hydraulic pressure. 

The discussion was continued by Messrs. Putnam, Gil- 
oa Cooper, and Windsor Richards, and Mr. Jobn 
replied. 

On the motion of Mr. I. L. Bell and Sir Henry Bes- 
semer, votes of thanks were accorded to the Institute of 
Civil Engineers and to the President. This concluded the 
proceedings. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible ir the opinions of our 
correspondents. 


RAILWAY SIGNALS, 

Str,—Having seen the letter on “ Railway Signals” by Mr. 
Stretton, I have lately taken the opportunity to devote some 
attention to the points raised by him. From this, and previous 
experience, I can fully endorse his opinion on this subject. 

The letter of Mr. Marriott in your last issue requires some modifi- 
cation. In its present form it would appear that the rules for the 
placing of railway signals—if there are any—are strictly adhered 
to. The signals should be placed on the left-hand side of the road 
to which they refer, the only exception to this being such signals 
as cannot of necessity be so p! This rule, Mr. Marriott says, 
is followed wherever practicable. My observations on this point 
have shown me that a great many of the signals are placed on the 
right-hand side of the road, and not on the left; and in all these 
cases there has not been the least necessity for their being so 
me ye as the signals could have been seen quite as far off if they 

been placed on the left side. In fact, to my eye, the signals 
seem to have been placed anyhow and anywhere, in a great number 
of cases; and I can assure Mr. Marriott that there are frequent 
and just — on the part of the drivers. I have noticed 
this on many lines, and especially on the Midland. 

Mr. Marriott mentions cases of distant signals occasionally being 
used as home signals. This is a very dangerous practice. Any driver 
can easily mistake such a signal, and run past it under the impres- 
sion that it is a distant signal, as it ought to be. What is the use 
of putting up a post with an arm representing a distant signal, but 
intending to represent a home signal, when an arm representing & 
home signal would be simpler and to the point? This looks as if 
there were rules which are adhered to! 

Strange to say, Mr. Marriott has passed over one point in Mr. 
Stretton’s letter, viz., the use of dummy signals—a most dangerous 
practice. Perhaps he will enlighten us as to the rules for their 
use later on; but I am afraid that even Mr. Marriott cannot justify 
this use. E, L. AHRONS. 

Bradford, May 5th. 


S1r,—Your correspondent, Mr. William Marriott, page 325, 
appears to have entered into this important discussion without 
having given sufficient consideration to the subject, and most cer- 
tainly some of the opinions he expresses are at variance with the 
views of the engine-drivers and railway servants of this country. 
Mr. Marriott, in the concluding line of his letter, thinks, perhaps, 
I look at the subject from ‘‘a different point of view.” Of course 
I am unable to know which side he takes, but can say for myself 
that I have no interest of any kind in the matter, and look at it 
from the railway passenger’s and engine-driver’s point of view. The 
letter of ‘‘A Midland Engine-driver” last week, p. 343, together 
with the frequent reports and complaints, prove more clearly than 
any words of mine, that on many railways signalling is carried out 
in a very defective manner, and reports by the inspectors of the 
Board of Trade, on various accidents, fully confirm this fact. 

In conclusion, it may be mentioned that my former letter was an 
epitome of a paper read by me before large and important meet- 
ings of railway servants. In each case full and fair consideration 
and discussion followed, and the unanimous opinion of these prac- 
tical men has been in favour of the efficient system of signailing 
which I have so long and so persistently advocated. 

CLEMENT E, STRETTON. 

40, Saxe-Coburg-street, Leicester, May 10th. 


THE EFFICIENCY OF FANS, 

S1r,—I may now briefly explain why there was measured within 
the entrance adjutages of the Capell exhausting fans which I tested, 
a de of energy and horse-power greater than what was deli 
vered to the fan shaft. 

When a current of air is discharged into the atmosphere from 
reservoir under pressure, through an aperture in the side of the 
vessel, fitted with a conical converging mouthpiece or adjutage, 
the velocity of outflow at the extremity of the adjutage is from 90 
to 99 per cent. of the velocity due to the pressure. It does not 
camel 100 per cent. The outflowing current advances through 
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the air, and expands laterally, as it advances, in the form of a cone, 


until it is lost in the surrounding medium. The velocity of flow 
of the current is gradually retarded as it advances, accompanied 
by a vacuous state of minus pressure within the mass of the cur- 
rent, and in consequence, by a rush of air from the surrounding 
atmosphere into the current, tending to restore equilibrium. The 
»henomena are easily observed by permitting the escape of a jet of 

steam from a boiler into a still atmosphere. The jet expands 
uniformly at the rate of 1 in 24—that is, for 2hin. of advance it 
expands lin. in diameter. The smoke of an extinguished taper 
held near the current, at any part, is seen to stream towards, and 
plunge into, the current at right angles to its surface, obviously to 
complement the minus pressure within it. If the inrush of the 
surrounding air resulted simply from adhesion or drag between the 
current and the surrounding air, as is commonly supposed, the 
inflowing streams would be seen to take an oblique course, and 
would trend outwards, But, on the contrary, as I have said, the 
inflowing streams plunge at right angles into the current, and 


i 
a Charles W. Williams illustrated this phenomenon by means 
of a cone of tin-plate perforated with minute holes, into the 
smaller end of which he introduced the nozzle of a pair of bellows, 


The air being blown smartly through the cone, streams of air 
rushed into it through the small holes—by induction, as it is called ; 
in reality, the surrounding pressure of the atmosphere, to 
supply the vacuum within. In this case it is clear, that supposed 
pro: Fn or di between the body of the current and the sur- 
rounding air had no part in the action, since the substance of the 
cone intervened; and, of course, if the holes were entirely closed, 
and a solid-surface cone employed, the vacuum would be still 
ter in degree, seeing that the means of even partially supply- 
it through the holes would be cut off. 

‘ow, what is the cause of this vacuum? When a current of air 
is discharged from a reservoir under pressure, through a cylindrical 
adjutage, as sketched at a in the annexed figure, into a coniform 
extension of the adjutage, a b, the velocity is retarded as the cur- 

rent advances in the cone- 

8 frustrum, in the inverse ratio 

psa of the sectional area. Sup- 

ing, for instance, that 

he diameter, 6 at the end 

of the conical adjutage, is 

twice the diameter a at the 

beginning of it, the sectional area at b being four times that at a, 

the velocity of outflow is only one-fourth of that ata. The cur- 

rent, at each point of its course through the cone, tends to move 

forward with undiminished velocity, but in doing so, to however 

limited an extent, it becomes rarefied proportionately, since it 

could not advance anywhere at a uniform velocity with an expand- 

ing front, without being augmented in volume. Such augmenta- 

tion does take place to some extent, and, correspondingly, a rarefac- 

tion and a uction of elastic pressure ensue, giving rise to an 

unbalanced fraction of atmospheric pressure from the front. It is 

by this unbalanced pressure that the velocity of the current is 
gradually retarded. 

The fact of the retardation of outward velocity proves the 

nce of a retarding force at the front, and this force is i 
eater into action by the formation of a partial vacuum withi 
the cone, due to the tendency of the current to move at a uniform 
velocity, so enlarging its volume. This it succeeds in doing to just 
such an extent, that the degree of vacuum—otherwise the excess of 
opposing atmospheric pressure—is just sufficient to excite a resist- 
ance to outflow and a retardation in consequence, adapted to the 
angularity of the conical frustram. The vacuous action is accu- 
mulated at the origin of the conical frustrum a, and it has a reflex 
influence on the primary current from c. Inasmuch as a minus 
pressure is set up at a, initiated by the conical delivery, there is by 
so much an addition to the net head of pressure at c; and, in 
virtue of that augmentation of working pressure, there is an addi- 
tion also to the velocity of flow through the tube ata. The abso- 
lute head, of course, is not increased, but the net head of pressure 
is increased, asabove explained. We arrive, therefore, at a condi- 
tion of things in which the velocity of flow of the current through 
the tube at a is greater than that due to the net head of pressure 
in the reservoir at c. 

The conditions under which the Capell exhausting fans were 
tested, are similar to those above explained, except that'the motive 
power is applied, not at the entrance to the suction tube, corre- 
qontins to the tube a in the figure, but at the expanding outlets 

ugh the fan, corresponding to the outer portion of the coni- 
form outlet a b, in the figure. The fan —_ a partial vacuum 
at the inner end of the suction tube; hence a head under excess 
atmospheric pressure is generated at the entrance to the suction 
tube. The air currents rush at maximum velocity through the 
portholes into the radially expanding interspaces between the 
vanes. As the currents advance towards the periphery they are 
forcibly retarded in outward velocity, since they move in enlarging 
passages; and, precisely on the principle of the conical enlargement 
in the figure, the retardation is accompanied by an augmentation 
of vacuum at the centre, and a co’ mding augmentation of net 
head of pressure at the entrance to the suction tube, the absolute 
atmospheric head pressure, of course, remaining unaltered. Hence 
it follows that the air flows through the suction tube with a 
velocity greater than that which is simply deducible from the 
engine-power delivered to the fan. 

It is not contended that, by such means, power can be created. 
The phenomenon of excess energy in the suction tube can only be 
with the or minus pressure 

the outlet, and the consequent countervailing or compensatory 
retarded velocity and so-abeenption of energy in the outlet. Abandon 
the expanding frustrum, whatever form it takes, and the augmen- 
tation of energy in the suction tube vanishes. Sup , for in- 
stance, that the fan is simply a cylindrical extension of the suction 
tube, having the same diameter, that a cylindrical screw propeller 
is employed within the cylinder, and that the air is discharged 
from the square end of the cylinder into the atmosphere, there 
would not be any augmentation of vacuum within the tube, and 
there would not be any more energy produced within the tube 
than that which woul be due to the power delivered to the 


screw shaft. D. K. Crark. 
8, Buckingham-street, Adelphi, London, May 6th. 


Srr,—Whatever Mr. Clark may say as to what his business with 
the Capell fan was, your readers who are interested in the subject 
have assumed that he is the competent engineer who was to test 
the performance of the fan, and settle the | ago s of its merits, 
and they expected that the tests to which he subjected it would 
have been both practical and searching. Now Mr. Clark, by his 
report, and by the s he tabulated, left it to be inferred that 
the performance of the fan was excellent, and ey lent the 
weight of his high authority in corroboration of previous vague 
statements of its wonderful performance which from time to time 
have been made. 


Mr. Clark now tells us that the experiments were not made 
under working conditions, inasmuch as the exhaust fans were not 
drawing from a space of diminished pressure, and the blast fans 
were not disc ing into a s of excess pressure, as fans when 
at work have to do, and as I in my calculations purposely assumed 
was the case, The water gauge heights, which, in experiments as 
ordinarily conducted, are indications of differences of pressure, and 
the insertion of which in the results gave a semblance of practical 
value to the experiments, represent, if anything, something else, and 
are, we are now told, not to be considered as trustworthy. Whether 
the fan is capable or not of circulating a large | of air which 
does not, in its flow, meet with resistance, is of s importance. 

reason for entering into this correspondence was purely in 
the interest of scientific truth, to protest against its being accepted 
4s established by Mr. Clark’s experiments that the constricting 


p nape of the Capell fan is capable of producing any valu- 
able effect. If it is, other and more practical experiments must be 
made to it. . A, HEARSON, 
Royal Naval College, Greenwich, 8.E., 
May 7th. 


Sir,—The Rev, G. M. Capell refers in a very indiscriminate way 
to the text of a former misleading letter, without at the same time 
referring to the context. Anyone reading his letter of the 3rd of 
May would never dream—if they had not read his previous letter, 
which appeared in your impression of February 8th—that it was 
he who conjured up the “‘ castle in the air,” and who, with no other 
data than the 2ft. outlet and his conjecture of llin. w.g., to suit 
the exigences of the reductio ad absurdam with which he wound 
up that document, and your readers will, by referring to the above 
letters in question, have an opportunity of judging in what a dis- 
——— manner the reverend gentleman has treated them. 

e tells you in his letter dated 29th April, to work out the 
results of the two 3ft. fans, but I was satisfied to get 38,240 cubic 
feet of air at any pressure out of a 3ft. fan 12in. wide at 699 revo- 
lutions per minute, and was not seeking for 3} w.g., so that it 
would be just as reasonable for me to ask Mr. Capell to pass 
through his 20in. tube the same quantity of cubic feet per minute 
at any pressure; but should I require 34w.g., I can get 13,377 
cubic feet through a 20in. tube at revolutions per minute with 
my 3ft. fan. hen my w.g.’s are recorded, I — him they 
shall not have added to them from 30 to 115 per cent. Mr. 
Capell has admitted that Test 8 is 34in. w.g., instead of 8in., as 
published, thereby proving my version of his test in column 5 
correct. He tells you of the outside atmosphere getting into my 
discharge, but there is too much air forced out to allow the 
smallest portion to return. He gives you the pressure for its 
reduced volume, and sets it at 1°90; he is mistaken. He is also 
mistaken in its being a broad Waddle type fan, and no doubt 
when writing his last letter to you Mr. Capell overlooked the fact 
that his fans are much wider than mine. He asks you to allow 
him a future letter on what has nothing to do with the question; 
he also invents three water-gauges, but it has nothing whatever to 
to do with volume or given area on his tables. I send you here- 
with his test table recorded at Dudley, and, according to Hutton’s 
tables, Test 1 has 25 per cent. added, Test 6 has 45 per cent. added, 
and Test 9, 35 per cent. added. Test 3 is the t controversial 
test, and is tested ag | by the members of the South Staf- 
fordshire Institution of Mining Engineers. The power of those 
tests to drive are still disputed, and who can believe in the power 
to drive, especially when 25 per cent. is taken off from a machine 
driven direct from the engine and 44 w.g. added to test. 

His explanation about a fan of any type of modern construction 
to a cupola is a complete farce. It would be impossible for a re- 
duction to take place in a foundry cupola from 12in. to 4in. w.g., 
each having the volume from the centre inlet under the same cir- 
cumstances to the fire, unless the same want of care was displayed 
on his rival fan as he displayed on his test tables. To be re- 
duced in such a manner he describes, his rival fan must pass its 
air into the atmosphere, and every person connected with w.g. on 
a cupola fan knows it. HENRY ALAND. 

46, Commercial-road, Lambeth, May 12th. 


ELECTRIC LIGHT IN THE DRAWING OFFICE. 

Srr,—In the lighting of a drawing office it is of great importance 
~ the lamps in such positions that they will not cast 
shadows from the working edges of T-squares, set-squares, and 
other tools. If the light is localised over every drawing board— 
as, of course, it ought to be—this condition can be satisfied only 
by supporting each we so that it may be moved over al] parts of 
the board. A pedestal support is seriously in the way, and the 
right plan vie ager is to hang the lamp from above, but in a 
manner which will leave it two degrees of freedom to move 
horizontally. This has been very successfully done in the drawing 
class-room of this college on a p' canon by my assistant, Mr. 
Thomas Reid, and shown in the sketch. 

An incandescent 
lamp is carried at the 
foot of a rod F, which 
depends from a small 
wooden block B. The 
block is hung by two 
cords cc, cic! from 
four points in the 
ceiling AA Al Al, 
Each of the two cords 
passes down and up 
through two vertical 
holes in the block, 
the two cords cross- 
ing each other on its 
lower face. This per- 
mits the block to be 
moved easily to any 
part of a surface as 
extensive as the 
of the points 
of support in the ceil- 
ing, the cords sli, 
ping through the 

lock as it is moved, 


P 
lowered by sliding the 
rod F up or down in 
the block B, in which 
it is secured by a 
pinching screw. A 
small weight at D 
keepsthe rod vertical. 
A stout paper cone 
over the lamp reflects 
the light downwards 
and screens the eyes of the draughtsman. The current reaches the 
lamp by a double flexible conductor H from a pair of main leads 
ww, which are thick, bare copper wires tightly stretched across the 
room from wall to wall above a row of drawing tables, at a height 
which keeps them clear of the suspension cords when a lamp is 
displaced. Each man has his own table and lamp, and is in- 
dependent of his neighbours, The lamps are Swan’s 100 volt of 
twenty candles, but a smaller — would suffice, as no light is 
wasted in illuminating spaces where it is not wanted. Over other 
tables ranged along the walls the lamps are carried by double- 
jointed brackets ending in collars through which rods similar to F 
slide. The system has been in use for some months. Its introduc- 
tion brought about a very striking improvement in the air of the 
room, which the burning of much gas had formerly made almost 
intolerable. We now have pure air and a far better light. 
Dundee, J. A. Ewine. 
y 3rd. 


MARINE BOILERS, 

Srr,—Some time ago I called attention to the above subject 
through the columns of THE ENGINEER, which seems to have 
awakened considerable interest amongst boiler makers. It is 
evident that improvements in marine boilers are considered very 
difficult, as nothing new appears. Attention seems to be directed 
chiefly to closed stokeholes and forced air, in order to obtain a 
higher rate of duty from the old pattern boilers. Many so treated 
have not taken very kindly to the new conditions, and have mani- 


fested certain displeasure by priming and saturating the steam to 
dangerous degree, not to mention leakage caused by excessive heat 
on the plates and tube-ends exposed to the fire; from this cause a 
whole set of boilers has had to be removed from H.M.S. Poly- 
phemus, and a new set substituted of another kind, and it may be 
with no better results. It seems strange that such mistakes should 
be made in these “— of boiler making; it has the appearance of 
a game of chance; for boilers are made and put into ships without 
the slightest knowledge of how they will answer before they are 
put on trial. If closed stokeholes and forced air are'to be adopted 
in large ships for long voyages, some attention should be given to 
the formation of boilers suitable for the p The locomotive 
seems to offer the highest example we have for rapid steaming, due 
to the discharge steam acting as a powerful blast in the funnel. 
Take the same boiler, and reverse the process in closed stokeholes 
with forced air, and you have an inveterate primer at once. The 
blowing principle localises the heat like a forge, so that the water 
is driven off the surfaces in the vicinity of the fire, and the plates 
burned. I have attended a number of experiments, but have not 
seen any means employed to register the temperatures or rate of 
evaporation. It is the engines that command the most attention. 
The forced air system may do for torpedo boats, where the funnel 
is suppressed, and short spurts of steaming only are required; but for 
long runs the service is too precarious and unreliable; even the 
stokers seem to work under the greatest fear, with one eye on the 
shovel and the other on the escape door, expecting something to 
happen ev t. It creates an unpleasant feeling to be shut 
up with the boilers where all is uncertainty; you cannot keep your 
eye off the gauge glass, the water dancing about as if mad; the fires 
have to be eased occasionally to ascertain its level. In no case has 
it been found possible to keep the boilers tight very long. 

In experiments with marine boilers at Port: th with natural 
draught, the rate of evaporation indicated was 9°25 lb. of water 
per pound of coal at the common temperature. It is a question 
whether two-thirds of this could be effected on the forced air sys- 
tem. Economy must be sacrificed for speed. Small boilers and 
large coal bunkers go together. This cannot be otherwise, for half 
the gas evolved from the fuel is forced through the tubes, uncon- 
sumed, into the funnel, where the temperature gets dangerously 
high. A great dealof information might be obtained if the results 
of full speed trials were allowed to be reported. The contractors 
for the engines raise strong objection to anyone but their own staff 
being present. This at least indicates a weakness or a want of con- 
fidence in the results. Something must be done to prevent so much 
waste heat escaping up the funnel before forced air can become 
general for the merchant service. Naval ships do most of their 
steaming on half boiler power, for the reason that few are capable 
of running full speed for many hours together. It is evident that 
the system has not received due consideration, but now that it is 
about to be introduced into large ships there will be a necessity 
for giving the subject proper attention. W. A. MarTIN. 

Pocock-street, Blackfriars-road, London, S.E., May 7th. 


- AN ELECTRO MECHANICAL PROBLEM. 

Srr,—I noticed your inquiry in THE ENGINEER of May 2, and 
beg to submit some devices for attaining the object you have in 
view. Although rather crude, they are sometimes sufficient, and, 
in fact, did prove so in some experiments I undertook some time 
ago. I hope that they will equally serve your purpose. 


Suppose A B be a platinum wire, or, better still, a thin carbon 
or graphite rod of great resistance compared to that of the rest of 
the circuit, and C be a pointer moving on it, so as always to esta- 
blish a contact at the point C, b being a battery, and Gan ordinary 
dial galvanometer of some sensitiveness. Then, if the rest of the 
circuit—including line wire, galvanometer, and battery—be of 
small resistance, a slight increase in the length of the part AC 
will produce a noticeable change in the total resistance, and the 


pointer of the galvanometer G will move according to the i 
current passing in the circuit. It is easy so to graduate the po 

ter as to establish a definite relation between its indications 
and Ag various positions of C ae AB. 

The accompanying sketches show th thod of getting 
at the same result. T is a tube filled with mercury, into which 
dips a very thin wire of platinum, or a carbon rod weighted with 
platinum ; then as the wire or rod is lowered into the mercury or 
taken out from it, the galvanometer needle will be so affected. 
Here again the comparative resistance of the part A B should be 
as high as possible, in order to make the indications on the galva- 
nometer more apparent. H. DespEissis. 

18, Rue Lafayette, Paris, 

May 8th. 


STABILITY OF CARGO CARRYING STEAMERS, 

Srr,—The question of the stability of steam vessels, or rather 
the want of it, that has been discussed in your columns is con- 
nected in another direction not noticed with the safety of naviga- 
tion, that is, the placing of the boilers in the vessel. So that this 
most weighty piece of engineering may contribute to its fullest 
extent to the stability of the vessel, it is placed as low down in the 
hold as possible. The consequence of this nearness of the boiler to 
the bottom of the vessel is seen, without much variation, in the 
oft-repeated reports of the foundering of steam vessels when sur- 
vivors have been left to tell their tale. A sudden leak, they say, 
was reported in the boiler room, the sweep of water from side to 
side carried all the loose cinders, coals, waste, and articles that are 
always to be found under and above the stokehole plates of a 
steamer that has been a few days at sea, to the strainers of the 
pipes leading to the circulating and bilge pumps; while the engi- 
neers were freeing them, the water in the meantime rose high 
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enough to splash out the fires. Thus, with aboutacouple of feet of 
water above the stokehole plates, the whole of the powerful and 
costly pumping arrang ts of the st are rendered useless 
at the moment of danger for which they were specially designed to 
be a means of safety. The vessel is left at the mercy of the waves, 
and hope is abandoned at a time when there is no more depth of 
water in the boiler room than many an old collier brig has carried 
above her floors and finished her voyage in safety. 

The yearly increase of the weight of machinery and erections on 
deck, with the increasing requirements of the Board of Trade, are 
helping still further to make steam vessels more tender. Neither 
models nor dimensions, excepting extreme ones, can be much 
altered ; vessels must be built to admit of economy in first cost, 
in working and in navigation, also to meet the requirements of 
trade; cargoes will continue to be carried much the same in the 
future as in the past. Yet to make an approach from danger to 
safety, boilers must be placed higher up in the hold than at pre- 
sent, in order to keep the fires from being washed out so soon. 
Boilers placed higher up than at present means a lessening of 
stability ; to avoid this danger,and to give to steam vessels the 
stability in which they are now deficient, can only be found in the 
direction of carrying more water ballast when light, and using 
the ballast tanks for carrying cargo when laden. Tanks of 
this kind can be constructed at no more expense than the present 
ones. They can be made high enough to work in,and can be 
thoroughly dried out by a special process when wanted for carrying 
perishable merchandise. 

Steamers carrying cargo as low down as sailing vessels will be 
nearly as stiff as them; with more stability more sail can be 
carried to diminish rolling, and so lessen the danger of shifting 
cargo and straining. 

In addition to the advantage of increased stability gained by the 
adoption of cargo carrying tanks, there is also the powerful argu- 
ment that steamers so fitted will be able to carry at least 5 per 
cent. more of all light cargoes, and cargoes of which they can fill 
themselves with safety—an argument that will have great weight 
in these times of intense competition. This gain of 5 per cent. 
will be the net gain in stowage room, after deducting the spaces 
now used between the floors for water ballast, and the fore and 
after peak tanks which are not convenient to use for cargo. 

Gateshead, May 5th. Loc CHIP. 


PURIFICATION OF WATER. 


S1r,—I do not confound disease germ with organic impurity, as 
you suppose. But I mean to say that the mode of filtration 
which I have mentioned effectually removes both. Those of your 
readers who are interested in the question had better attend when 
the jurors examine the various filters at the International Health 
Exhibition, and judge for themselves. 

Surely if the Calcutta authorities, when Mr. Spencer’s mode of 
filtration alone is used, can report, as has appeared in the Times on 
three occasions during the last month or two, that the Hoogly 
water pumped into the filter beds contains on its emission no dis- 
ease germs whatever, the matter is worth notice. I shall be glad 
to answer any further questions, CHARLES FRANCIS. 

London, May 6th. 


[Can Mr. Francis say what happens to the disease germs when 
~~ come in contact with the filter? His statements have a far 
wider bearing than he supposes, and affect some of the most 
keenly debated physiological problems. Any information he can 
supply will be interesting.—Ep. E.] 


BOUTARD’S REVERSING GEAR. 


In our notice of the show at the Agricultural Hall last 
istmas, we called attention to a new reversing gear, applied 
to a compound portable engine by Messrs. Garrett, of Leiston. 
We are now able to supply a further description of this gear, 
and details of its practical arrangements. We may add that a 
compound portable engine, indicated up to 100-horse power, and 
fitted with this gear, will be on view at the Bath and West of 
England Show at Maidstone, on June 2nd, and the four follow- 
ing days. 

The principle on which the gear acts will be most readily 
understood from the following description. Suppose that the 
excentric is so set as to be 135 deg.—or a right angle and a-half 
—in advance of the crank, which is assumed to be about the 
best. position. In ordinary working the excentric of course 
moves with the crank, and the axis of the former always keeps 


at the same angle—135 deg.—in front of the axis of the latter. 


But suppose that it is possible to arrest the motion of thc 
excentric, keeping it stationary while the crank still continues to 
revolve, and to let the crank so revolve until it has described 
three right angles, or 270 deg. Then there is again an angle of 
135 deg. between the axis of the excentric and the crank, but it is 
now measured in the opposite direction from the stationary posi- 
tion of the excentric. Consequently the excentric is now once 
more in the right position, provided that the crank were moving 
in the opposite direction, for in that case the excentric would 
again be 135deg. in advance of the crank, which we have 
assumed as its proper position. As a matter of fact, however, 
the crank is still moving in the original direction. What will 
happen? Clearly the state of things is simply the same as if 
the engine were being reversed under steam by any other 
system, or was in fact being carried round in the opposite 
direction to that in which the steam tends to move it. As 
there is nothing to continue this motion, except the momentum 
of the fly-wheel and moving parts, it will very shortly be brought 
toanend. The steam will then assert its prerogative and start 
the engine again in the opposite direction. In one word, the 
engine will have been reversed. It is here of course assumed 
that as soon as the crank has come into the new position, the 
excentric is coupled to the shaft, and moves from henceforth in 
correspondence with it. 

There are two or three obvious difficulties which have to be 
considered in working a gear such as that described. In the 
first place, the point at which the piston is brought to rest may 
be exactly on the dead point. This will be of no importance if 
there are two cylinders, as will usually be the case where this 
gear is likely to be applied. If there is only one cylinder the 
difficulty remains, but it is inseparable from the use of a single 
cylinder, and is exactly the same whatever method of reversing 
is adopted. In the case of light engines, which we have here 
mainly in view, this difficulty can be overcome by turning the 
fly-wheel by hand. The second objection is, that supposing the 
load on the engine to be very heavy, itis possible that the piston 
may be brought to astandstill before it has reached the position 
corresponding to the backward gear. As a matter of fact this 
is never found to occur, the momentum being always ample for 
a single stroke, but if it did occur it could be overcome by turn- 
ing the fly-wheel by hand as just described. Thirdly, it may be 
desired to reverse the engine when it is at rest. Todo this it 
is only necessary to take advantage of the power already 

in most cases of turning steam into either end of the 
cylinder, and so make the piston move and the crank rotate in 
the direction required, having previously uncoupled the excentric. 
So far, then, as land engines of any kind are concerned, no diffi- 
culty is experienced. In marine engines one additional point 
would have to be provided for. There must be means of 
throwing the slide to mid-gear, so as to prevent leakage of steam 
when the engines are standing. For this it is necessary either 
to be able to move the pistons in either direction, independently 
of the position of the slide valves—e.g., by letting steam into the 
cylinders through special valves worked by hand—or else to be 
able to work the slide valves by band, so as to set them in any 
required position without turning the engine. There is no 
difficulty with the present gear in providing mechanism for 
effecting either of these objects, by very simple arrangements 
which we need not enter into at length. It will be seen, there- 
fore, that we have here a simply theoretical method of reversing 
an engine, which, in order to be practically carried out, only 
requires that we should be able to connect or disconnect the 
excentric with the shaft at any given point of the crank’s revolu- 
tion, and with complete accuracy. 

The mechanical means of doing this are shown in Figs. 1, 2, 
and 3, and are of a very simple character. Close to the excentric 
6 in Fig. 1 there is mounted on the shaft a disc C, sliding on a 
feather, so as always to rotate with the shaft itself. It can be made 
to slide backward and forward on the shaft, as required, by an 
ordinary fork and lever h, pivotted ona pin att. In this disc there 
are two holes A and B, Fig. 2, and the-segment e e between these 
holes is raised from the face of the disc, so as to form a pro- 
jection as indicated by the shading in Fig. 2. Upon the side of 
the excentric } there is mounted a taper pin f, which is bolted 
to it, and which will fit fairly into either of the taper holes A 
and B. Suppose that the pin f is fitted into the hole A, and 


that the shaft is running in the direction shown by the arrow, 
Now withdraw the disc by moving the handle h sufficiently to 
et the pin slip out of the hole, The excentric is now no 
onger coupled to the shaft, and will not turn with it an 
urther. The disc, however, goes on turning until it has made 
hree-fourths of a revolution, by which time the forward face B 
f the projection ee will have come round to the position 
‘ormerly represented by A. This face of the projection wil] 
shen strike the pin f, and carry the excentric forward with it, 
Che end of the pin will thus be opposite to the hole B, and by 
pushing the disc to the right hand the hole will fit over the 
pin and will be coupled as before. Meanwhile the shaft, crank 
ind piston have made three-fourths of a revolution, which js 
aeeded in order to put the excentric in the correct relative posi. 
ion for backward gear. 

In the above description we have assumed that there is only one 
tylinder. If there are two cylinders, two discs—one for each ex. 
sentric—would be required; but it is not necessary to have two 
levers,as a horizontal sliding bar carrying two forks, and actuated 
xy the lever /, answers the purpose. By giving a sufficient taper 
to the pins there is no difficulty in ensuring that they should fit 
into the holes correctly. The operation of reversing is so easy that 
it can be done correctly the first time of trying, even by one who 
has not seen the gear previously. 


THE CLIMAX VICE. 

THE accompanying engraving illustrates a parallel vice manu- 
factured by Messrs, Crampton Bros., West Bar Green, Sheffield, 
[ts construction will be readily understood from the drawing. 
To open the vice the wedge A is pushed out of gear with the left 
hand, the workman atthesame time slightly raising with the right 
hand the front jaw, which can then be freely drawn outas required, 


To grasp the work the front or sliding jaw is pushed until it 
presses against the work, then the handle is used to secure the grip, 
as in the ordinary vice. It will be seen that the serrations on 
the sliding bar catch in those on the wedge A and hold it fast 
until the strain is taken off, when the wedge may be pushed 
back by hand so that the serrations clear each other. 


HANSELL’S TRAMWAY WHEELS. 

THE accompanying engravings illustrate a steel tramway 
wheel, manufactured by Messrs. Hansell and Co., Canal Steel 
Works, Sheffield. These wheels are made in two parts, namely, 
the centres and the tires. Both are of crucible steel, but the 
centre is comparatively tough and soft, while the tire is strong 
and hard, being hardened on the tread, indeed, by a special 
process until it resembles chilled cast iron. The metal is 
throughout of such a character as will resist effectually severe 
and sudden jerks at crossings, points, or curvature of lines 


without fracture. We are informed that the Hansell wheels 
possess the important feature of not being affected in wear 
during frosty weather, the contractive influence is exerted 
equally, and there are no parts to be weakened by tension. As 
a proof of this, although Hansell’s special crucible steel con- 
tracts jin. per foot, these patent wheels are taken from the 


these old tires may be removed and readily replaced with new 
tires, which fit in the recesses cast on the wheel centres, shown 


t, 


in our illustrations, thus entirely overcoming the costly neces- 
sity of removing the whole wheel, without any machine or lathe 
work whatever, requiring no experienced workmen or the need 
of taking off the wheel from the axle. When the tires are thus 
replaced, the wheels are again as good as new. These wheels 
do not rely upon bolts or rivets only, although used and hidden 
from view. There are five recesses and snugs on each wheel, 
and these are made from accurately finished iron patterns, 80 
that the tire and centre fit firmly together, and do not require 
any costly machine work. 
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moulds immediately after being cast while red-hot, and allowed 
to cool down in the open air, and in that condition will stand 
severe blows from a sledge-hammer without fear of cracking. 
| After the tires become worn out or otherwise unfit for use, 
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FOURTEEN-TON PORTABLE STEAM CRANE, PARKHEAD STEEL WORKS, GLASGOW. 


MESSRS, GEORGE RUSSELL AND CO,, MOTHERWELI, GLASGOW, ENGINEERS. 


Tue crane illustrated above is representative of a class of 
portable steam cranes specially designed and constructed in 
various sizes for use in steel works. The work to be per- 
formed is constant and heavy, night and day, such as ordinary 
cranes could not cope with. Every part is extra strong, and 
easily accessible for inspection, while compactness is a prominent 
feature. In order to be universally available through the 
works, they travel on the standard railway gauge, and have 
sufficient stability to lift, slew, and travel with their full load 
suspended in any position. The engraving is from a photograph 
of the makers’ No. 6 standard size, which lifts 14 tons at 12ft. 
radius, or 12 tons at 14ft. radius. It is the fifth crane supplied 
to Messrs. Beardmore, of Parkhead Steel Works, Glasgow, but it 

the largest yet made capable of slewing and travelling with 
its full load on ordinary gauge. These cranes are now in use in 
the principal steel works in this country, and several have gone 

to America and the Continent. 

The iage is a massive casting of 10 tons, with a fore and 
aft wheel base of 8ft. centre to centre. The wheels with steel 
tires are for a gauge of 4ft. 8$in, The axles are of steel, 6in. 
diameter, in brass bearings. The travelling gear, wheels, and 
pinions are of cast steel, and all outside. On each side of the 
carriage is a strong wing bracket, giving a width over all of 
about 7ft., so that a guide rail or bar could be laid parallel to 
the rails on which the crane travels on each side, in special posi- 
tions, when the maximum weights may require to be lifted. 
This is an extra precaution to provide for any jerk or abnormal 
strain tending to overcome the stability of the machine. These 
side rails or bars being half an inch under the brackets, would 
only come in contact when too great strain was put on the 
crane, and in case of a jerk the crane would immediately settle 
back on the travelling rails. 

One of the special features of this crane is the construction 
© the central post and its connections. The post with its bear- 

is the most important detail in such cranes. For some 
years Messrs, Russell have abandoned the use of the roller path 
80 universally adopted in cranes by other makers, holding that 


S WAIN. 


when such cranes are exposed t> dust and grit the wear is 
excessive. If the crane is used so that only a part of a revolu- 
tion in slewing is performed, that portion of the path wears 
the remaining portion below the level, so that through time the 
crane ceases to be able to make a complete revolution. If the 


| roller path and sole-plate are cast together, the casting requires 


occasional returning and even renewal, which is inconvenient. 


For many years Messrs. Russell cast the roller path separately, , if 


of hard metal, in halves, so arranged that it could be moved 
round occasionally, so as to wear equally, and when reqjgiri 
turning it could be removed and replaced without taking down 
the crane. It was not bolted to the sole-plate, but, was simply 
held by two bolts clasping the halves together against a turned 
projection on the sole-plate, the friction being gufficient to keep 
it from moving. 

The accompanying detail engraving, shows the improved 
arrangement of post and bearings, which has been recently 
designed and patented by Mr. Russell. The post is a wrought 
iron forging A, fixed in the Carriage, with a bearing at top 
and bottom, on which the crame revolves. The weight is carried 
on a steel plate fixed on top and the steel bush B. This bush is 
screwed into a jacket or ¢ase C, which is continued down to the 
bottom bearing. The post is thus entirely enclosed, and no 
dust or grit can find access to the bearings. There is a square 
head on the bush, to which is fitted a large cap E, fixed by four 
bolts to the cross girder D, which is a wrought iron plate. The 
bush can be adjusted by screwing it in the case to maintain the 
crane at a constant level above the carriage, taking up any wear. 
It can also be removed and replaced for inspection or cleaning 
in afew minutes. On unscrewing the bush the crane settles 
down about a quarter of an inch lower than the working level, and 
rests on the carriage till the bush is replaced. The side frames 
are of massive proportions, with brass bushes and covers for 
the various bearings of the shafts. There is a large balance 
weight of 8 tons under the boiler, with ash space and self- 
discharging arrangement, as illustrated in Taz ENaryger for the 
8th of September, 1882. The boiler has two cross tubes in the 
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fire-box, and is double rivetted in the vertical landings. A 
capacious tank is carried on the opposite side to the platform. 
The engines have a pair of Sin. cylinders, with link reversing 
motion of steel. The crank shaft is balanced by weights to pre- 
vent vibration. The disengaging clutch for hoisting is in the 
view of the driver on the platform, and there is a powerful foot 
brake for lowering. 

The jib is 22ft. Gin. long, of wrought iron, with lattice stays, 
and is adjustable by worm and wheel motion. The handles are 
all convenient to the driver, who has easy control of all motions, 
viz., hoisting, lowering, slewing, travelling, and adjusting 
radius. The weight of the crane is 41 tons, exclusive of water 
in the boiler or tank; the centre of gravity of the whole is as 
low as possible to obtain maximum stability. The greatest radial 
projection at the back is 7ft. Yin. 


ON THE CONSUMPTION OF FUEL IN LOCO- 
MOTIVES.* 
By M. Grorces Marts, Engineer of the Paris and Lyons Railway. 
(Concluded from page 353.) 

Experiments made the 20th and 21st July, 1882.—The author, 
with Professor Hirsch, made two other experiments of the 
same kind as the first; on the 20th July with patent fuel from 
Grand’ Combe in the Gard coal basin, and on the 2lst July with 
patent fuel from La Chazotte in the Loire basin. The results were 
almost exactly the sameas before. A tabular summary of tlie three 
experiments is appended—p. 12—in which all the figures may be 
seen ata glance. The experiments were all made with the same 
driver, the same engine, and the same kind of train. It will be 
noted that they were made in July, that is to say, in the middle 
of summer. In winter the consumption of fuel is about 10 to 15 
od cent. higher, on account of the loss of heat to the atmosphere. 

he author considers that this loss of heat might be diminished if the 
clothing of the boiler were better—a point which assuredly is sus- 
ceptible of improvement, especially for cold countries. 

Conelusions.—The author has proved that with a good locomotive 
and a good driver the consumption of fuel and water is as follows :— 

Consumption of fuel per effective horse-power per hour. 3°27 Ib. 

Consumption of fuel per indicated horse-power per hour 2°8$ Ib, 

Ratio of consumption of water to consumption of fuel .. 8°88 

Ratio of dry steam prod to fuel d +» +. 808 
Professor Hirsch attributes these satisfactory results to the follow- 
ing causes :—(1) The total heating surface of the boiler is very large 
com to the grate surface—96 to 1—so that the boiler absorbs 
the heat of the gases very completely; (2) the cylinders of the loco- 
motive are very large—a ing to the late M. Marié’s system—so 
that the grade of expansion is high; (3) the locomotive was v: 
well looked after, which is an important point in economy of fu 
The author may also refer to some experiments made by M. Regray, 
chief engineer of the Eastern Railway of France ; they were made 
with an indicator on a new system, giving diagrams at the highest 
speeds, without the errors of the ordinary indicator. M. Regray, 
on this system, takes the diagrams at some distance away from the 
locomotive itself; the indicator is in a special van, with several 
dynamometers, speed indicators, &c. This van was shown at the 
Electric Exhibition in Paris, and obtained one of the highest prizes. 

M. Regray made a few experiments on consumption of fuel in 
express engines, hauling express trains ; the result was 3°01 Ib. per 
indicated horse-power as an average, and 2°48 lb. as the minimum. 
This is a very satisfactory verification of the author’s result, viz., 
2°88 lb. per indicated horse-power. It is important to notice that 
these very close results have been arrived at hy two methods as 
different as they could possibly be. The fuel employed in M. 
Regray’s experiments was not patent fuel, but ordinary small coal 
.from Bascoup, in Belgium. These satisfactory results confirm 
what the author's father always maintained, namely, that loco- 
motive engineers ought to use large heating surfaces and large 
cylinders; he always built his own locomotives by that rule. 

The author has thus endeavoured to prove that locomotives are 
not so imperfect as engineers generally believe, as regards ecomony 
of fuel. Assuredly the locomotive is a very simple form of engine ; 
but simplicity is of great importance with the very Ligh piston- 
speed of locomotives. That speed, however, is very favourable to 


economy in fuel—contrary to the opinion of some engineers— 
because it diminishes the leakage of steam and the condensation of 
Tabular Summary of Experiments. 
18th July, | 20th July. | oist July, 
Items of | 
experiments, | Unite Patent fuel: Patent fuel: 
Anzin, Combe, L*Chazotte. 
Total distance run by) 
foot 91,536 $1,540 | 91,540 
Ratio of resistance on 
level to weight of ; 1 1 1 
train .. tatio 232°5 
Difference of level of 
the two stations foot 1,79 1,709 | 1,7 
Weight of engine and | 
tender (not loaded). Ib. 125,076 125,076 =| 125,076 
Weight of carriages 
and vans(not loaded) ” | 204 800 225,285 176,212 
Weight of the load on | 
engine and tender. . ” j 2',614 24,738 26,422 
Weight of passengers | | 
andmen.. .. .. 4. 5711 | 4,785 
Weight of goods.. .. ” | 4,575 4,264 3,149 
Total weight of train. | 366,474 385,074 | 835,614 
Patent fuel 
=, and fagots' 
loaded on 
tender .. Ib. | 2,249 | 2,951 2,249 
Pressure in | 
5)  boiler(above 
Beet atmospheric | 
EES ressure) . in. 43°28 21°36 
persq | 18-23 
ee water in | 
pofler (above | 
water-line)..) inch | 45°16 +5°24 5-08 
Fuel remainin, onl 
tnder | 1,238 966 1,158 
| Pressure in boiler | 
(a atmo- | 
= spheric pres- | 
cure)... lib, persq.n-| 19°65 | 21°36 7°83 
=) Height in water 
¢ in boiler (above | { 
or under water- | 
inch -449 | +0°82 -4°73 
| Depth of water 
= withdrawn from | 
< tanks during the | 
experiment inch 19°38 27°30 17°38 
Weight of metal in 
Ib. 44,100 44,100 44,100 
Capacity of boiler, 
water being at water- 
line .. .. .. Cubic foot 217°4 217°4 217°4 
Diameter of cylindri- 
foot 4°92 4°92 4°92 
Total length of boiler. foot 22°31 22°31 22°31 
Distance from water- 
line to top of boiler. foot 0-984 0°984 0°984 
Horizontal surface of 
tanks intender ..} square foot 73°59 73°59 73°59 
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steam during i tive working with a very slow 
piston-speed is fiot so economical as with a high speed. Express 
engines give hetter results than mountain engines, as is seen by 
M., Regray’s experiments, where the consumption attained the very 
low figure of 2°48lb. per indicated horse-power under the best 
circumstances. 

The author has no intention of implying that locomotives will 
not be improved—in fact, he prop to indicate further on the 
probable directions of improvement; but, before abandoning the 
ordinary system, he thought it would be interesting to make exact 
experiments, giving the consumption of fuel per horse-power. 
Comparative tests with the various kinds of new locomotives 
ought to be made, and with the same accuracy. Unfortunately 
ditferent drivers, working in the same circumstances, and with the 
same kind of locomotive, show consumptions of fuel varying by 


cent. of the work which a theoretically pois engine should give 
in the same circumstances. The loss of work is 100—54==46 per 
cent. This is due to the following causes:—(1) Loss of work from 
the expansion of steam in the cylinders not being quite complete, 
(2) Throttling of the steam, on entering or leaving the cylinders, 
(3) Back pressure of the steam during the return stroke. (4) Im. 
os of the valve motion. (5) Condensation of steam 
uring admission. (6) Leakages of steam, and several minor 
causes. Such are the many causes of loss of work in the engine 
proper. The resulting efficiency of 54 per cent. is assuredly not go 
omg as the efficiency of the boiler, which is 65 per cent.; still g 
oss of 46 per cent. is not very remarkable where so many causes 
contribute to produce it. 

Comparison with a Corliss engine.—The author made a similar 
investigation with reference to a boiler and engine on the Corliss 
with condensation. The power was measured by ap 


from 10 to 20 per cent., according to their skill. This is a serious | system, 
difficulty in making such comparisons between various syst of licat 
locomotive. 


Comparison of practical results as to consumption with theoretical 
results.—The author will now compare the practical results in con- 
sumption of fuel with the theoretical results given by thermo- 
dynamics. This will give the measure of the improvement which 
remains to be made as regards economy of fuel. 

Efficiency of boiler.—We have seen that the boiler gives 8°08 lb. 
of dry steam for 11b. of coal, at 128lb. per square inch pressure. 
Now, 1 lb. of water at 59 deg. Fah. requires 1169 units of heat to 
make 1lb. of dry steam at 1281b. pressure. Thus the boiler 
absorbs 8°08 x 1169 = 9445 units of heat for each pound of fuel, 
whose calorific power is 14,600 units, as stated above. The 


efficiency of the boiler is therefore 14 a6 = 0°65. That is to say, 


the boiler utilises in practice 65 per cent. of the heat given out by 
the combustion of the fuel, and loses 100-65=35 per cent. This 
loss is due to the following causes :—(1) Loss of heat contained in 
the gases escaping at the chimney; (2) loss of heat by conduction 
to the atmosphere ; (3) loss of heat by the presence of some little 
air in excess of that needed for combustion; (4) loss of heat by the 
escape of a small proportion of carbonic oxide, not burnt into car- 
bonic acid; (5) several minor causes. It is remarkable that the 
total loss of heat should be only 35 per cent. with so many causes 
of waste. One of the best improvements that can be applied to 
locomotives is the heating of the feed-water with the exhaust 
steam. MM. Kirchweger, Mazza, Chiazzari, and Kérting have 
designed several apparatus for that purpose. None of them have 
been a practical success, but the author hopes the want will be 
supplied before long. 


; the consumption of fuel was also measured, and the 
results were as follows :—Pressure in boiler, 5°5 atmospheres; 
temperature, 313 deg. F.; pressure in , atmospheres: 
temperature, 111 deg. F.; consumption of fuel “a I.H.P., 2°01 lb, 
per hour ; ratio of dry steam evaporated to fuel consumed, 85; 
calorific power of fuel, 14,500. The efficiency of the boiler and of 
the engine, compared with the theoretical results of thermo. 
dynamics, has been calculated, with the following results;— 
Efficiency of boilcr, 64 per cent.; efficiency of mechanism done, 
53 per cent. These results are almost exactly the same as with 
locomotives, which gives, as we have seen:—Efficiency of 
boiler, 65 per cent.; efficiency of mechanism, 54 per cent, 
That is to say, the locomotive, compared with a theoreti. 
cally perfect locomotive, is quite as good as a Corliss condensi 

engine compared with a theoretically perfect engine working as a 
Corliss engine. The author concludes that the locomotive is not 
so bad as engineers generally believe as regards economy of fuel, 
The general conclusion is that locomotives are not capable of much 
improvement as regards economy of fuel, unless the pressure in 
the boiler can be increased. When the improvements in material 
and construction will allow the use of higher pressures, then q 
notable economy will be easily obtained, in proportion to the 
increase in the value of the expression teats" But in that 

1 

case the author considers it will be necessary to employ compound 
cylinders or more complicated valve gear, in order to obtain the 
best utilisation and highest expansion of thesteam. In concluding 
this paper, he wishes to add his tribute of admiration to those 
English engineers who have done so much for the existence and 
improvement of railways. To George Stephenson we owe the 
locomotive in its present form, the excellence of which, as regards 
economy of fuel, is still worthy of admiration; while another 
eminent English engineer, Mr. Webb, is now carrying out a 
remarkable series of experiments with the view of bringing it to 


| 
| 

Items of results. Units. cnt fuel 2 2tent fuel: Batont fuel: | it8 greatest possible degree of perfection. Having received from 
[Patent fuel" Grand’ [Fatent foci: Webb himself details of his compound locomotive, which he 
Pees | | | Combe. has also had the pleasure of seeing at Crewe, the author is led to 
Work ah Semanabbell j add here the few observations that have occurred to him in regard 
measured at circumn-| | to this new kind of locomotive. If the boiler pressure be not 
ference of driving i higher than in ordinary locomotives, the author thinks the 
wheels .. .. ..| foot-lb. | 770,600,000 | 810,100,000 | 705,900,°00 | economy of fuel cannot be greater in the compound engine than 
Apparent — consump-| | se in the best ordinary locomotives. With the ordinary boiler 
tion of fuel ..  ..| Ib 1,116 1,286 1,004 pressure of 9 atm., or 1351b. per square inch, the ordinary valve 
<ais* oll gear gives expansion enough, provided the cylinders be large enough, 
£5 aihew tal which is not we the case. The compound system lessens the 
& iler ..| cubic foot | 251°34 252°04 250°98 injurious effect of the clearance spaces, and also diminishes the 

2s water in . a vantages are neutrali y the disadvantage of the steam bei 
os Ps one Ras aia deg. Fah. 293° 261 255) throttled in its passage from the first cylinder to the second, ras 
So. ro befler.."..| Ib. 14,509 14,663 14,652 | cially at high speeds. In other words, the consumption of fuel in 
%T } Units of heat in| a compound engine could not, in the author’s opinion, be much 
£3 water .. .. British unit) 3,436,000 | 2,985,000 | 2,901,000 | lower than that given in the present paper, the boiler pressure 
“> | Units of heat in| x being the same. This point would be readily settled by a few 
E2|__ metal .. .. British unit) 1,175,000 | 1,012,000 988,000 | experiments on the consumption of fuel per horse-power per hour 
‘ 3,997,¢ 3,889,000 | locomotives of ordinary class, with which the compound engine 
. ee oe a ha set has been compared by Mr. Webb, appear to the author to be some- 
Volume of, | what too heavily loaded for the best economy, their cylinders being 
water in ‘ } | : smaller than those of the express locomotives on the Paris and 
cubic foot | 18249 23°41 180°6¢ Lyons Railway, which have cylinders of 19°7in. diameter and 
= | 24°4in. stroke, with 6ft. Gin. driving wheels. Fuel being very ex- 
= boiler .. .., Fah. deg. 257° 261° 232" —— on this line, the author’s father always made his engines 
2 | Weight of water! eavy but very economical; and these express engines, which were 
ae in boiler ..) Ib. | 10,637 13,031 10,703 | designed by him and built at the works of the Paris and Lyons 
+ Units of heat in g ” . Railway and of Messrs. Sharp, Stewart, and Co., are some of the 
<= ;- British unit) 2,135,000 | 2,652,000 | 1,885,000 | most economical locomotives there are. The author has indeed 
ie ge nd eat in British unit! 1,008,000 | 1,024,000 $83,000 | made experiments, in which—on the same kind of line, and at the 
same speed, and with the same total weight of train—the con- 
ees boiler, sumption of fuel was almost exactly the same as in the latest 
\ total .. .. British unit) 3,143,000 | 3,676,000 | 2,770,000 | experiments with the 11 tive; but he cannot look 
———— : a i upon such a comparison as of great value, because it is impossible 
Loss in units of heat. British unit) 1,468,000 | 321,000 | 1,119,000 | to estimate precisely the difference of circumstances in the two 
193 cases. The further experiments he has suggested with the com- 
engine seem therefore to be needed for a fair comparison. 
| 1,971 | 1,319 1,217 his own experiments the author has found 9 atm. or 135 1b. per 
Consumption of fuel) square inch to be the maximum boiler pressure for obtaining good 
per effective H.P.| expansion with ordinary valve gear and with cylinders of ordinary 
,perhour .. .. .. ” 8°27 3°22 3°40 | size. With higher pressures, either better valve gear must be 
employed, or the system; and the latter is considered 
ae oma one | 2-88 2°84 2-99 | decidedly preferable by the author, who has shown that great 
y of fuel can be obtained with a high boiler pressure. In 
Weight of water lost’ the compound locomotive the boiler is very light and very strong; 
by tender.. .. .. Ib. | 7,420 10,449 6,650 and the author looks forward to the pressure of steam being yet 
W se ced water lost) | ere 1.682 2.000 further increased during the next few years, without making tne 
Total commenagtion oa ” | wee oo ’ engine too heavy for the rails. It will then be a necessity to adopt 
| lane 5 the compound system for obtaining good expansion; and the com- 

| 11,290 12,081 10,599 po y' pan ; 
Ditto per Ib. of fuel . .| se | 38°88 9°15 8°68 | pound locomotive, without being too heavy, will then unquestion- 
Weight of dry steam | ably be much more economical than ordinary engines could be, and 
per Ib. of fuel...) 9 8-08 §°32 7°90 will be well adapted for high speeds. Goods engines of the ordi- 
| | | kind are not ao consumption per horse poet 
iti per hour as express engines; and the author anticipates, therefore, 
even better results from the compound system in goods engines 


Efficiency of the locomotive—boiler and engine together.—The 
quantity of work which a steam engine can theoretically give out 
for one unit of heat* depends—(1) On the temperature correspond- 
ing to the boiler pressure; (2) on the temperature of the condenser. 
The “oy work in foot-pounds given by one unit of heat is: 
772 x 13 4619 Here 772 foot-pounds is the mechanical equiva. 
lent of heat; T! is the temperature Fah. corresponding to the 
boiler pressure; T? is the temperature Fah. of the condenser, 
which, in steam engines without condensation, is the temperature 
of boiling water; 461°2 is the number of degrees below Fah. zero 
of the absolute zero of thermo-dynamics. mee So yout 

i formula gives:—772 x = 136, 
case of the locomotive, the gi 77 356 4 4612 136. 
That is to say, under such conditions, a theoretical steam engine 
would give 136 foot-pounds of work for one unit of heat. In 
practice we have seen that the locomotive gives 1 indicated horse- 
power per hour, or 1,980,000 foot-pounds, for 2°88 Ib. of fuel, giving 
2°88 x 14,600 = 42,450 units of heat. Thus the locomotive—boiler 


_| and engine—gives practically 1000 46°6 foot-pounds for one 


umt of heat, The efficiency of the locomotive—boiler and engine 
—is therefore 
Efficiency of engine alone.—The efficiency of the engine alone is 
clearly equal to ..o 0°54. That is to say, the mechanism of 
the locomotive, receiving steam and giving out work, gives 54 per 


* See “A Manual of the Steam Engine and other 


Prime Movers,” 
W. J. Macquorn Rankine. London, 1876, p. 343, ¥ " 


than have been obtained with express locomotives. The com- 
pound system, with yet higher boiler pressure, will thus, in his 
opinion, turn out to be the greatest impovement in locomotives 
since the time of Stephenson. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Edward L. Carte, engineer, to 
the Asia, for the Rupert; William T. Searle, engineer, to the 
Asia, for the Dwarf; Thomas H. Hyde, engineer, to the Asia, for 
the Dreadnought; Richard G. Wilby, engineer, to the Pembroke; 
William Nicklin, chief engineer, to the ‘Turguoise; Harry Taylor, 
engineer, to the Turquoise; Arthur G. J. Faulds, assistant engi- 
neer, to the Turquoise; and Richard Phillips, assistant engineer, 
to the Himalaya. 

RANSOMES, SIMS, AND JEFFERIES, Lrp.—We are requested to state 
that on account of the continuous extension of their business, and 
the desirability of fixing the capital employed in it, Messrs. Ran- 
somes, Head, and Jefferies have converted their partnership into 
a private limited company, constituted under the Companies’ Acts, 
1862 to 1883, which been registered, and wi'l be henceforward 
carried on under the name of Ransomes, Sims, and — 
Limited. The new company has acquired all the assets, and 
discharge all the liabilities of their nership. The management 
of the business of the company be continued by the partners 
of the late firm, viz., Robert Charles Ransome, James Edw: 
Ransome, John Robert Jefferies, who, together with Mr. William 
Dill Sims, and members of their respective families, are the 
shareholders in the new company. They bespeak for the company 
a continuance of the — and confidence which for nearly 100 
years has been continuously given to it and to its predecessors as & 


private firm, ‘ 


Tabular Summary of Experiments (continued). 
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RAILWAY MATTERS. 


Tue Caledonian, North British, and Glasgow and South- 
Western Railways are so rapidly fitting their carriages with the 
Pintsch gas that travelling in Scotland will, so far as light is con- 
cerned, soon be much better than in England. 

A TRAIN is as ptible of direction from its proper path by 
soft things as some other moving bodies. An express from Man- 
chester to Normanton was thrown off the rails a few days ago, at 
Milner Royd Junction, near Halifax, by a bale of gi falling 
from @ wagon, 

BROKEN rails are yet amongst the most fruitful cause of acci- 
dent in the States. A few nights since a passenger train was 
wrecked on the Wabash Railway, near Decatur, Illinois, two 
sleeping coaches being overturned, thirty persons injured, and 
three killed. There were ten accidents caused by broken rails in 
last March alone. 


Tue proposed Parks Railway, which may be looked upon as a 
short extension of the Metropolitan, is estimated to cost about 
£1,245,000. No less than about 40 per cent. of this sum will go 
towards new streets, damages, land, &c., and yet a line will pay 
with the usual fares, It may be imagined from this at what a low 
rate passengers might be carried by a line not saddled with these 
enormous burdens—the London Central Electric Railway, for 
instance. 


“INSTRUCTIONS with reference to Sanders-Bolitho automatic 
vacuum brake” on the Midland Railway have been issued, which 
show that it is not an automatic brake. One paragraph says:— 
“In the event of a train becoming divided when going up a rising 

ient, the guard must, in addition to turning the tap to the 

remain-on’ position, also apply his hand brake tightly, and take 

such other measures as may be necessary to prevent the vehicles 
from moving.” 


THE gauge in India controversy is opening up a burning topic, 
and the battle of the gauges will have to be fought again. There 
are no less than five railway gauges in India—the 5ft. 6in., or 
broad gauge, the 3ft. 3in. or metre gauge, the 4ft. used on the 
Azimganj Railway, the 2ft. Gin. gauge of the Gaekwar of Baroda’s 
line, and the 2ft. or military gauge of the Himalayan Railway. 
Practically the contest now lies between the broad and metre 
gauges ; the most important lines have been laid on the former, 
and the broad gauge is the proper one to survive. What is now 
desired is uniformity, as the present breaks of gauge, and conse- 

uent shifting of goods add considerably to the cost of transport, 
hough Indian railways now pay. 


IN a report on an accident, which occurred on the 28th February, 
at Fenchurch-street station on the Great Eastern Railway, when as 
a nger train was entering Fenchurch-street station, the engine 
left the rails with all its wheels at the sharp curve leading from 
the right-hand up line to No. 5 platform liné, and was stopped 
after running about forty-nine yards, Major-General Hutchinson 
—— The train consisted of an eight-wheeled tank engine, with 
a four-wheeled trailing bogie, and a train of twelve vehicles, fitted 
throughout with the Westinghouse brake. This accident, which is 
almost a repetition of those which occurred at the same spot last 
October, must, I think, be attributed to the speed having been too 
high round the sharp curve of five chains radius, and to the gauge 
at the points being unnecessarily tight, the result being that the 
left leading wheel of the engine left the rails at the outside of the 
curve, having crossed the left switch 15in. from its tip.” 


A GENERAL classification of the accidents in the United States 
during March are as follows:— 


Collisions. Derailments. Other. Total. 


Defects of road... .. .. 4 ° 4 
Defects of equipment 13 Bos 18 
Negligence in operating .. 86 . 5 41 
Unforeseen obstructions... 1 . 16 18 
Maliciously caused .. ..— . 1 1 

Total .. 39 ce Win os 


This division presents accidents of management as constituting 36 
per cent. of the entire number. Some of those resulting from 
unforeseen obstructions might possibly be charged to defective 
management, in so far as _—— have resul from failure to 
keep up strict watch over the line when breaks in the road may be 
expected. 

THE annual report of the Dominion Minister of Railways, as 

resented to the Canadian Dominion Parliament, shows that 

uring the year under consideration as many as 1275 miles of 
railway were added to the length of road in operation in the 
Dominion, making a total of 8805} miles under traffic. The rail- 
way system of Canada will within the next two years, when all 
the uncompleted lines are finished, comprise something over 
11,400 miles. The paid-up capital has increased during the year 
from 415} million dollars to 494} million dollars, or 19 per cent., 
an increase in the capital per mile completed and under construc- 
tion of 17°03 per cent. The business done by all the lines in opera- 
tion has grown in large proportions. The gross amount of freight 
carried during the year was 13,266,255 tons ; and the gross receipts 
214 million dollars, The number of passengers carried was 
9,579,948, and the gross receipts showed an increase over those of 
the preceding year of 4} million dollars. The net earnings were 
sufficient to pay approximately a dividend of 2) per cent. on the 
share and bonded liability of the roads in operation, 


THE Railroad Gazette record of railway accidents during March 
mentions 39 collisions, in which 11 persons were killed and 48 
injured ; 72 derailments, in which 15 were killed and 63 hurt ; and 
4 other accidents, in which one person was injured—a total of 115 
accidents, in which 26 persons were killed and 112 hurt. As com- 
pared with March, 1883, there was a d of 27 accidents, an 
increase of 13 killed, and a decrease of 25injured. These acci- 
dents are classed as to their nature and causes as follows:— 
Collisions: Rear, 23; butting, 15; crossing, 1—39. Derailments: 
Broken rail, 10; broken frog, 1; broken switch-rod, 1; broken 
bridge, 4; spreading of rails, 8; broken wheel, 8; broken axle, 2; 
broken truck, 1; accidental obstruction, 3; wash-out, 5; land- 
slide, 5; snow, 2; wind, 1; runaway cars, 2; misplaced switch, 5: 
bridge purposely burned, 1; unexplained, 13—72. Other acci- 
dents: Boiler —— 1; dynamite explosion, 1; broken 
coupling-rod, 1; broken wheel not causing derailment, 1—4. 
Total, 115. Derailments continue to be one of the chief causes of 
<a and of these a large proportion are, as usual, unex- 
plained. 


‘THE rapid tramway extension in Birmingham should be regarded 
with much satisfaction by makers of engines, rolling stock, and 
a way material, The Birmingham Central Tramways 

mpany has now completed its line connecting the centre 
of the town with the suburb of Moseley; while the Western 
Districts Company will shortly er the laying down of an exten- 
sive system on the western side of the borough. On the Moseley 
route steam power will be employed to haul the cars as far as the 
end of Bradford-street. The Villa Cross line will also utilise 
steam power. There are now in course of construction three 
depéts for the accommodation of the engines, cars, and horses 
which are to work the lines of the Birmi . Central Company. 
The first and largest is being erected in Kyott’s Lake road, and 
will be capable of holding at one time no fewer than op Ber 
and sixty cars, The Perry BarStation will accommodate about half 
of this number, and at Butlin-street, Nechells, sixty or seventy 
horses will be stabled. The company has already ordered twenty 
engines from Messrs. Kitson, of take, These will be exactly the 
same as those which are used upon the Aston route—condensing 
engines with outside cylinders. A number of the cars are being 
made at the Falcon Carriage and Engine Works, Loughborough. 
It has not yet been decided when the lines will be opened; at pre- 
sent they await the inspection of an officer of the Board of . 


NOTES AND MEMORANDA. 


THERE were 2811 births and 1586 deaths registered in London 
last week. The annual death-rate from all causes, which had 
increased in the four preceding weeks from 19°1 to 22 per 1000, 
declined to 20°6, 

THE transition resistance supposed by Poggendorff to exist in 
electrolytic cells between the surface of the electrode and that of 
the electrolyte in contact with it has lately been investigated with 
great care by Professor J. Gordon Macgregor in solutions of very 
pure zine sulphate, using electrodes of amalgamated zinc. The 
conclusion arrived at was that such a transition resistance, if it 
exists at all, is less than 0°0125 of an ohm. 


AT a recent meeting of the Royal Society of Edinburgh, Sir W. 
Thomson communicated a paper on the efficiency of clothing for 
maintaining temperature. e showed that if a bod be below a 
certain size, the effect of clothing will be to cool it. , * a globular 
body the temperature will only be kept up if the radius be greater 
than s , where i is the conductivity of the substance, and ¢ its 
emissivity. 

AT the Royal Observatory, Greenwich, the mean reading of the 
barometer last week was 29°73 in. The mean temperature was 
51°3 deg., and 1°1 deg. above the average in the corresponding week 
of twenty years. The mean was below the average on the first 
four, and showed an excess on the last three days of the week. 
The lowest night temperature was 36°2 deg. on Wednesday, and 
the highest day temperature in the shade 75 deg. on Saturday; 
the extreme range in the week was therefore 38°8 deg. 


THE American Iron and Steel Association reports that the pro- 
duction of pig iron in 1883 amounted to 5,146,972 tons, showing a 
decrease of 31,150 tons in comparison with the previous year’s 
figures. The production of Bessemer steel rails amounted to 
1,286,554 tons, the decrease being 152,601 tons; 7,762,737 tons of 
nails and spikes were made, and 1,615,640 tons of kegs, both items 
showing an increase. The prices of pig iron decreased by about 
16 per cent. during the year. At the close of the year fur- 
naces were working, and 376 were idle. 

For the week ending April 12th, 1884, in thirty-two cities of the 
United States, having an aggregate population of 7,347,900, there 
died 2982 persons, which is equivalent to an annual death-rate of 
21°1 per 1000, an increase of 0°2 over that of the preceding week. 
For the North Atlantic cities the rate was 17°1; for the Eastern 
cities, 22°6; for the Lake cities, 18°6; for the River cities, 18°9; and 
in the Southern cities, for the whites, 19°8; and for the coloured, 
39°6 per 1000. Of all the deaths 37°2 per cent. were under five 
years of age, the proportion of this class being 48°7 in the Lake 
cities; the highest rate of this class was 64°7 in Minneapolis. 

A ract of much interest to students of natural history is vouched 
for by Cavalier Moerath, a civil engineer, formerly of Rome, and 
now visiting this country. This gentleman has devoted much 
labour and attention to the improvement of water supplies in Italy. 
In prospecting for water with one of Norton’s “‘ Abyssinian” tube 
wells, he tapped a spring from which was pumped a living fish. 
This fish passed into the tube well through the ordinary per- 
forations of about jin. Examination proved it to have no eyes— 
clearly indicating that it belonged to an order intended to inhabit 
subterranean waters. The occurrence was certified to by two other 
gentlemen who were present when the fish was pumped up. 


A PAPER “‘On a New Form of Pyrometer,” by T. Carnelly and 
T. Burton, was read on the 1st inst. before the Chemical Society. 
The pyrometer, which the authors have used since 1881, consists 
essentially of a copper coil which is placed in the mufile, kiln, &c., 
whose temperature is to be determined. Through this coil flows a 
constant current of water. The temperature of the water is taken 
as it enters the coil and as it flows out. From the difference of 
these two temperatures and a table, the temperature to which the 
coil has been exposed can be ascertained. A similar instrument 
has been devised by Boulier—Bull. Soc. Chim. 40, 108. By means 
of the above instrument temperatures up to 650 deg. C. have been 
determined to within 25 deg. 


No part of England or of the British Isles is so rich in remarkable 
mineral springs as Yorkshire. The Harrogate waters have been 
known and esteemed for more than three centuries, since the 
discovery of the Tewitt Well by Captain Slingsby in 1570. The 
old sulphur well is still without a rival among hepatic waters. So 
far as is known, no water in the world is so strongly chalybeate as 
the chloride of iron spa of Harrogate; indeed, there are only two 
other springs in Europe which are believed to contain this parti- 
cular salt of iron; they are the Selkenbrunnen at Alexisbad, and 
the water of Bahowina in Silesia. Very remarkable, too, is the 
existence of relatively large quantities of tebe chloride in many 
of these springs; the presence of this compound in several of the 
Harrogate waters was first pointed out by Mr. R. Hayton Davis. 
Perhaps no locality in England can show such an extraordinary 
sight as that of the bog field in Harrogate, where, in a space of 
some half-dozen acres, springs of the most widely different 
character—magnesian, sulphuretted, chalybeate, &c.—are found to 
rise within a few yards of one another. 


AT a recent meeting of the Chemical Society, Dr. Percy Frank- 
land read a paper ‘‘ On the Composition of Coal and Cannel Gas 
in Relation to their Juminating Power.” In this paper the author 
gives the results of his examination, somewhat in detail, of the gas 
supplied to some of the more important towns of the United 
Kingdom. The constituents which have been individually deter- 
mined are the hydrocarbons absorbed by fuming sulphuric acid, 
carbonic anhydride, oxygen, nitrogen, hydrogen, carbonic oxide, 
and marsh gas. In all cases the carbon density of the hydrocar- 
bons has been determined, and in many cases also the hydrogen 
density, the carbon and hydrogen densities together representing 
the average molecular formula of the hydrocarbons present. 
Details of the determination of these densities are given. The 
reputed illuminating power and the ratio of the illuminating 
power to the proportion of ethylene to which the heavy hydro- 
carbons are equivalent are also recorded. ‘The predominant hydro- 
carbon seems to be ethylene, but the sere of this gas present is 
quite insufficient to account for the illuminating power of the gas, 
so that the denser hydrocarbons, though present in comparatively 
insignificant proportions, have much to do with the actual illumi- 
nating power. In comparing these analyses with similar results 
obtained in 1851 and 1876, it is seen that the carbon density has 
diminished, whilst the quantity of nitrogen has increased. 

Sovtu of the Sulphur Bank on the northern side of Clear Lake, 
in California, at a distance of less than a mile, is a spot which 
indicates an i outpouring of boracic acid, though the 
emission has been only in times long past, and the acid has all 
entered into combination with soda, as the name above given indi- 
cates. ‘‘ Borax Lake is very insignificant in its appearance, but 
fifteen years ago it completely revolutionised the Gas trade of 
the United States. It seems absurd to give the title of lake to it, 
for it is only a large pool of shallow water, with muddy shores and 
bottom, and without either inlet or outlet. The length of this 
oval ‘ mud hole’ varies with the season. At the close of the dry 
season the water has sometimes, though not commonly, entirely 
evaporated, leaving only a space of mud incrusted with salts, 
while after an extremely wet season the water is 5ft. or 6ft. deep 
in the middle, with a length of a mile and a-half. This water, 
even in its most diluted condition, is intensely alkaline, its strength, 
of course, increasing with the progress of the summer’s evaporation. 
“* When the depth of the water is 4ft.,” the Scientific American says, 
** which may be reckoned a fair average, and which gives a length 
of about three-quarters of a mile, it holds in solution 18°75 grains 
of salts to the fluidounce. Theseare salts of soda, in the following 
rtions: Sod. carbon., 0°618; sod. chlorid., 0°204; sod. bibor., 

"178. Each gallon of the water, therefore, holds about a quarter 
of a pound of Q 


MISCELLANEA. 


Tue steamer Faraday has laid the shore end of the new Mackay 
Bennett cable at Dover Bay, Nova Scotia, and has started across 
the ocean paying out the deep-sea cable. 

A STEAMER arrived a few days since at Sebastopol from Marseilles 
with a cargo for Moscow. This is the first instance of direct com- 
munication between the Mediterranean and Moscow vid Sebastopol 
and Kharkoff. 

Messrs. WoRTH, MACKENZIE, AND CoMPANY, of Stockton, are at 
present busily employed with serveral large contracts, one being for 
plant for the Simon-Carvé process of utilising the bye-products in 
the manufacture of coke. 

THE Tankerville Great Consuls Mining Company has stopped 
work at its large lead mines in Shropshire. Great distress is re- 
sulting. The mines returned 120 tons per month, but the expenses 
have been, itis said, for some time greater than the receipts. 

THERE are now provided for entrances to the Health Exhibi- 
tion no less than twenty turnstiles. They are made under 
Norton’s patent by Messrs. Le Grand and Sutceliff, and are seven 
more in number than last year, with a view to the large numbers 
expected to visit the Exhibition. 

Tue Antwerp Universal Exhibition of 1885 will be divided into 
five sections—public instruction, industry, marine, electricity, and 
agriculture. The rent will be 70f. per square metre for ordinary 
stalls, and for separate stalls 150f. In the principal galleries 25 
per cent. more will be charged. For the machinery show-rooms 
the rents will be lower, and special agreements may be made. 

A POCKET card, containing a table of the relative weights and 
sizes of insulated copper conductors for conveying electrical cur- 
rents of from 1 to 2741 ampéres, showing the electro-motive force 
absorbed by the conductors, and the nearest corresponding b.w.g. 
size of solid copper wire or strand for the purpose, has been com- 
re by Mr. E. J. Cowling Welsh and published by Messrs, E. and 
F. N. Spon. 


AN unreasoning exultation over any disaster with a traction engine 
characterises the reports of mishaps by one of the Sheffield —. 
One can understand this sort of thing with people who live in 
country districts full of narrow roads and lanes, but the objection 
in Shetfield. seems to partake of straining at a gnat, for a traction 
engine cannot be out of place there, or in any way destroy the 
appearance of the general fitness of things. 


ON Saturday last a Midland district meeting of the Association 
of Municipal and Sanitary Engineers and Surveyors was held in 
Leicester, and was attended by a larger number than has been 
known at a district meeting for some —_ past. The principal 
business of the day was an inspection of the flood works now being 
carried out, on which a paper was subsequently read by Mr. J. 
Gordon, C.E., the borough surveyor, and a discussion followed. 


THE death is announced of M. Wurtz, the eminent chemist and 
Republican life Senator. He was born at Strasburg in 1817, and 
after being educated there came up to Paris in 1845. After hold- 
ing some subordinate posts, he became professor at the Faculty of 
Medicine, and in 1866 won the Emperor’s biennial prize of 20,000f. 
In the following year he succeeded Pelouze in the Academy of 
Sciences. His chemical work led to the-transformation in France 
= the study of organic chemistry. In 1881 he was elected to the 

nate. 


A copy of ‘‘ Gasworks Statistics for 1884,” compiled from oe 
returns from engineers and secretaries throughout the United 
Kingdom, and edited by Mr. C. W. Hastings, has been sent us by 
the Scientific Publishing Company. The information is given 
under the heads:—Name of town, date up to which returns are 
made, tons of coal carbonised, annual make of gas in thousands, 
annual sale in thousands, illuminating power, price per 1000 cubic 
feet, number of consumers, price paid for public lamps, number of 
public lamps, average price realised for coke, tons of sulphate made, 
and dividend. The same information is given as relating to the 
supplies of a large number of towns abroad, chiefly in America. 


On the 7th inst. a council meeting was held in Glasgow for the 
purpose of receiving evidence on the following points:—(1) The 
necessity that exists for cross-river communication below the 
Broomielaw; (2) the most suitable point on the river at which to 
provide for it; and (3) the most practicable scheme for carrying 
out the purposes intended. The chairman said the inquiry was 
held in compliance with a memorial, and also with a resolution of 
the town council appointing a sub-committee to consider the whole 
subject. Evidence was given by Mr. W. Simons, of Renfrew, in 
favour of a four-screw elevating steam ferry conveying carriages, 
wagons, goods, and passengers. Mr. Deas gave evidence in favour 
of a high-level bridge near Finnieston-street, which he had found 
could be made without too severe gradients. Mr. A. G. Thomson 
and Mr. Jas. Waddell gave evidence in favour of a tunnel. 


AFTER full consideration of about twenty plans of sewerage and 
sewage disposal, submitted by different engineers, for the district 
of Southall and Norwood—Middlesex—the Uxbridge Rural Sani- 
tary Authority, has decided on that prepared by Mr. John Anstie, 
C.E., of Westminster-chambers, and proposes, subject to the 
approval of the Local Government Board, to commence the works 
as soon as arrangements can be made for purchase of the land 
required for the disposal of the sewage, which belongs to the Earl 
of Jersey. The scheme provides for the main sewerage of a dis- 
trict about four square miles in area, with a view to a considerable 
portion of it being hereafter built upon, the disposal of the sewage 
being effected by means of precipitating tanks, and subsequent 
natural filtering of the water through an area of land specially 
prepared. The undertaking is estimated to cost about £10,000. 


A TRIAL was recently made at Messrs. Grant, Ritchie, and Co.’8 
works, Kilmarnock, of one of Mr. Joseph Moore's patent hydraulic 
pumps. In these pumps there are no pump rods, and in their place 
there are two pipes of small diameter, in which is contained water 
under a pressure of 1000 1b. per square inch. This water serves as 
a hydraulic rod for transmitting the power from the engine on the 
surface to the pumps underground, and enables the pumps to be 
placed round any number of turns and at any distance from the 
engine. The pump which Messrs. Grant, Ritchie, and Co. tested 
is for the Broxburn Oil Company. The engine will be placed on 
the surface and the pump down a dnft 300 yards long. The vertical 
lift will be 720ft. In the trials the pump was placed 120ft. from the 
engine, and water was discharged at a pressure of 200 lb. per square 
inch. It worked throughout very smoothly and efficiently. The 
system is also suitable for sinking, in which case the columns of 
pipes and the plungers slide in wooden guides in the same manner 
as a cage. They are suspended by two sets of rods from a hydraulic 
ram, which raises and lowers the pumps and pipes in the sinking 
process, 


Mr. H. AITKEN, of Falkirk, has published a letter commenti 
on the paper read before the Iron and Steel Institute by Mr. Be 
on the Ist inst. He says the same objection is made as to the 
treatment of gases made in producers, in order to obtain the tar 
and ammonia, as to those from blast furnaces, viz., the costliness 
of the plant to reduce the temperature of the 150,000 cubic feet of 
gas made from a ton of coal, so as to obtain the tar and ammonia. 
To overcome this difficulty, Mr. Aitken passes the gases made in 
one producer down through the cold coal in another producer; and in 
this way not only cools down the gases, but heats up the raw coal. 
His experience on this head proves that the amount of condensing 
plant required is thus very much reduced. The great advantages 
of a downward system of combustion and distillation—that is, 
where the coal is kindled on the top—the air and steam being 
forced and drawn in on the top, and the products carried off at the 
bottom, are (1) no trouble with clinker ; (2) more oil and ammonia 
obtained than by the upward method; and (3) the oil much more 
valuable, containing, as it does, spirits and a large proportion of 
paraffine scale or wax, 
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ind it necessary to 
addressed to the 


cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in 
answers received by us may be forwa to v ination, 


to ke 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. D.—A letter awaits the application of this correspondent. 

C. F. (Nicolaieff).— Your idea has already been put into practice. 

1. B.—Many schemes for automatically placing fog signals on rails have 
been patented and tried. The vailway companies have not adopted any of 
them, nor is it likely that they will, Why, we do not pretend to explain. 

M. Z. (Rot ).— There is nothing very new about the scheme for working 
by ebb and flow of the tide, save in the arrangements for storing power, 
which would be very expensive. On the whole, the first cost of the plant 
would be much greater than that of steam power, and nothing would be 
saved but coal, the cost of which isa very small item in producing the 
electric light, 

J. A. (Spiral ee ew E = compression or extension of one coil in 
inches, then E = Dee d-leing diameter of spring centre to centre of 
steel, W = weight applied in pounds, D = diameter or side of round 
or square steel in sixteenths of an inch, C = 22 for round steel and 
30 yor square steel, D = Jor round steel, and D 
for square steel. See Rankine’s ‘‘ Machinery and Millwork,” and Clark's 
Rules, Tables, and Unwin's Blewents of Machine Design.” 

J. W. (Forest-gate).— The reversing gear you sketch will do very well. You 
need not have a loose excentric because the lead is of no consequence in going 
astern; 80 long as the engine turns round it willdo, The best vertical 
boiler you can have for your purpose is one with a large number of small 
diameter brass vertical tubes, They ought not to be more than lin, dia- 
meter, and might be about L5in, long, of which 8in. or l0in. may be in the 
water, The great difficulty you will have to contend against is priming, 
but this can be combatted by taking a coil of steam pipe close up to ‘the 
crown of the boiler and perforating the upper side of the coil with small 
holes, If ve tubes choked, they can be cleaned by 

tting a spoon, of gunpowder into a roll o; v, thrusting it 
the fre, andi shutting the door, 


SUBSCRIPTIONS. 
Tae ENGINEER can be had, by order, from any newsagent in town or country 


at the various railway stations; or it can, if , be supplied direct 
from the office on the following terms (paid in advance) :— 
rly (including double numbers) .. -. £0 14s. 6d. 


Hal/- 
Yearly (including two double numbers) .. 

If credit occur, an extra charge of two shillings and sixpence annum will 
be made, THe ENGINEER is registered 

Cloth cases for binding Tuk EnoingEr Volume, price 2s. 6d. each. 

A complete set of Tae Enoineer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free, 

vice to u ies may be t 
, ‘ per Copies may be had, if vreferred, a 

Remittance by Post-office order. — Australia, Belgium, British 
Columbia, British G pe of Good Hope, k, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 


West Coast of Africa, West Indies, Cyprus, £1 lés. China, J 
India, £2 0s. 6d. F 
Remittance by Bill — Austria, Buenos Ayres and 


in London, Algeria, 

Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 

Chili, £1 168, Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. . 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
angle advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department 0) the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; ali 
other letters to be addressed to the Editor of Tak ENGINEER, 163, Strand, 


MEETINGS NEXT WEEK. 
Tae Institution oF Civit May 20th, at 8 p.m.: 
Paper to be read with a view to discussion, ‘‘On the Progress of Upland 
bd through a Tidal Estuary,” by Mr. K. W. Peregrine Birch, M. Inst. 


Society or TeLecrarH ENGINEERS AND 
May 22nd, at 8 p.m., the following paper will be read :—* The Electrical 
Congresses of Paris,” by Mr. W. H. Preece, F.R.8., Past President. 

RoyaL METEOROLOGICAL SocteTy.—Wednesday, May 2lst, at 7 p.m., 
the mon | papers will be read:—‘‘ Note on the Proceedings of the 
Internation: ‘olar Conference, held at Vienna, April, 1884,” by Mr. 
Robert H. M.A., F.R.S., ident. ‘‘ Meteorological Observations 
on the Maloja P! u, Upper Engadine, 6000ft. shove the Sea,” by Mr. A. 
Tucker Wise, M.D., F.R. Met. Soc. Some Results of an Examina- 
tion of the Barometric Variations in Western India,” by Mr. A. Naylor 
F.R. > af Welch the of Taking Meteoro- 

verages e Me o ‘aper Diagrams,” by Mr. 
Richard Inwards, F.R. Met. Soc., F.R.A.S. ‘*Ten Years’ Weather A the 
Midlands,” by Mr. Rupert T. Smith, F.R. Met. Soc. 

Society or ArTs.—Monday, May 19th, at 8 pem.: Cantor Lectures.— 
Lecture II., ‘“ Fermentation and Distillation,” by Professor W. Noel 
Hartley, F.6.8. Wednesday, May 21st, at 8 p.m.: Twenty-second ordinary 
mee “ Telegraph 8,” by, Lieut.-Colonel C. E. Webber, R.E:, 


r. Cameron, M.P., will preside, Thursday, May 22nd, at 8 p.m.: 


Applied Chemis and Physics Section.—‘ Economic Applications of 
ae by Mr, Edward C. Stanford, F.C.S. Mr. W. H. Perkin, F.R.S., 
preside, 


DEATH. 
On the 24th ult., Jonn Georce Lippiarp, C.E., of Swindon, Wilts, 
87 years, 
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THE WEAKNESS OF OUR FLEET. 

WE print elsewhere tables by Sir Thomas Symonds, 
G.C.B., Admiral of the Fleet, showing the comparison 
between the work performed on the English and French 
fleets, These tables were referred to in the House of 
Commons in course of the discussion on the 


very 


Naval Estimates, by Mr. Campbell Bannerman, as 
fallacious. We believe, nevertheless, that - -in 
their present form they are accurate, a few minor cor- 
rections owing been made by Sir.Thomas himself, which 
at no time affected their general bearing. The matter 
is so serious as to deserve earnest attention. It is clearly 
shown that the French fleet is rapidly gaining on our own 
year by year. In 1875, we felt the weight that the power 
of our fleet gave to our words in the council of European 
Powers, At that time France had given her attention to 
other more pressing needs. She was still sufferin 
severely from the shock of her war with Germany, an 
had scarcely eyes and ears for anything that did not bear 
very directly on the powers of attack and defence in the 
direction of her German frontier. Italy’s first grand 
ships were then only in an early stage of construction. 
Russia had allowed her fleet to drop far below its old 
strength compared with that of other Powers. Hence, 
without any sensible effort, England found herself, rather 
to the surprise of all European Powers, as well as many 
of her own ple, paramount on the seas, a situation 
which Lord onsfield knew how to turn to the best 
account. The purchase of some armour-clad ships which 
were ordered for Turkey was effected at a time when the 
need of a strong fleet was apparent, and in this way Eng- 
land continued . hook or by crook to hold her own, so 
that King, in his “ War ships and Navies of the World,” 
was able to write even in 1880, “The maritime pre- 
nderance of England is no new theme.” .. “A power- 
ul navy is a necessity, as well for the preservation of the 
realm as for promoting the trading enterprise which forms 
the basis of her nr and greatness, and in this way it 
has become an element of the national existence, closely 
identifying itself with all the domestic and foreign 
relations of the people.” .. “No censure is ever 
upon the large expenditures for maintenance and additions 
to the fleet.” . . “Never since the application of steam 
propulsion to ships of war has the British navy been 
relatively so strong as at the present time.” 

If this could be said up to 1880, it shows how seuity 
circumstances may change. The French navy has been 
growing by leaps and bounds; breech-loading guns are 
introduced throughout; heavier guns .are brought in, and 
thicker steel and compound armour are adopted, while 
Italy has pushed on her large ships so rapidly that in a 
table published by Krupp we find our own Inftlexible and 
80-ton guns left at the + ned end of the scale, and not, as 
some Englishmen would fondly expect, at the highest. 
That a nation’s fleet should drop behind is easily to be 
understood in some cases at a time of peace. Nothing is 
more natural than that this should aren in the case of 
the United States of America. She nothing to fear, 
if she leaves other nations alone. At the present moment 
it is true her neighbours possess ships that might crush 
any of hers easily, but they might a tre eventually to suffer 
so severely from the consequences of such a victory that it is 
improbable in-the highest degree that they would attempt 
to snatch it. The Cnited States as a Power may very 

robably be wise,up to a point, in her policy. We are 
inclined to think that even in her case she is finding out 
she has gone too far. Still her position is a peculiar one, 
and she may do safely what few Powers could venture 
to imitate. The case of England is also a peculiar one, 
but it is so as being the opposite to that of America in 
most essential points. America is far removed from con- 
tact with dangerous and powerful nations. England, 
although an island, has possessions and interests bringing 
her into constant contact with some of the most ambitious 
and powerful nations that exist. America has an abundant 
supply of the necessaries of life. England absolutely 
depends on her ships to bring them to her shores from 
remote parts of the world. Is there any one, it may be 
asked, who is jealous of America? On the other hand, is 
there any one who has not in some way reason to be 
jealous of England?’ If we were wholly passive our pos- 
sessions would excite envy, so would the existence of our 
trade ; but their existence in truth renders it impossible to 
be wholly passive. 

Some years ago circumstances arose which enabled Eng- 
land to speak with weight in Europe, and Englishmen 
who remember it are slow to believe that our condition 
is changing as rapidly as is the case, and that it only needs 
political events, which might arise at any time, to show us 
very painfully that our prosperity is no more safe than 
was that of France in 1870. e commend the tables and 
notes we publish to the attention of our readers.. We do 
not concur in the view taken of all the features in detail 
by Sir Thomas Symonds ; for example, if machine guns will 
prove so destructive to men at our muzzle-loaders, as it is 
urged will be the case, would they not prove still more 
destructive to the detachments of French guns firing en 
barbette ? We cannot. endorse the condemnation of the 
construction of our ships as to armoured decks, want of 
cellular system, and weak rams. We do not admit the 
existence of such gross faults fora moment. At thesame 
time we do not wish to weaken the force of the general 
statement of Sir Thomas Symonds as to the serious danger 
of allowing our fleet to drop so fast as it is now doing in 
the scale of European navies. We look upon this as 
fraught with danger to the position of England as the 
great trading power of the world—a position which it is 
surely worth while to maintain; and this being so, it is 
madness not to make the comparatively s sacrifice 
necessary to render our position reasonably secure. 


HIGH-SPEED LOCOMOTIVES, 


In our impressions for March 14th and 2lst, the 
— of high-speed locomotion was considered at some 
ength, and it was shown that if the tractive resistance of 
a train should reach 40 Ib: per ton,.it would be nearly im- 
possible for that train to make a trip of 200 miles at an aver- 
age — of sixty miles an hour, if there was one stop. It 
was'shown further that the obstacle standing in the way was 
want of grate surface; in other words, of boiler power, 
and this grate surface could not be got while higa drivin 


wheels were retained. Although the conclusions arriv 
at by the writer of the two papers referred to appear to 


be sound enough, it by no means follows that the last 
word has been said'on the subject. Whether our express 
trains will ever average sixty miles an hour or not is more, 
in our opinion, a question to be solved on financial grounds 
by the directors of railway sey oe than by anyone 
> That there are mechanical difficulties in the way we 
do not doubt, but mechanical difficulties are the joy of the 
competent engineer. Honours can scarcely be won with- 
out battles. 
There are three different ways in which sufficient boiler 
power—say 1500 horses—can be ined‘on # harrow gau 
—4ft. 8sin—road. The first consists in so constructin 
engine that the fire-box shall be nearly the full width of 
the machine. Thesecond consists in altering the construc- 
tion of the grate. The third in adopting mineral oil as a 
fuel, either in conjunction with coal or. by itself. 
We put the wide fire-box scheme first, because expe- 
rience acquired in the United States ‘seems- to indi- 
cate that the plan is perfectly feasible. .Mr. Wooton 
has run his engines successfully at seventy-five miles 
an hour. Their driving wheels are only 5ft. 8in. in dia- 
meter, and their grates are 9ft. long by 8ft. wide. The 
fire-box spreads far over the eres | wheels on each side, 
and the centre of gravity of the machine is very high; but 
for reasons which we have fully explained, and the 
validity of which are all but universally recognised, this 
elevation of the centre of gravity promotes steadiness, and 
gets rid of the bumping, jerking motion of engines with 
low boilers and wheels. The true difficulty about the 
Wooton engine appears to be the excessive speed at which 
the reciprocating must move. A 5ft.8in. wheel running 
at seventy-five milesan hourmakesnearly 366revolutions per 
minute. With a piston stroke of 2ft. this means 1464ft. 
of piston speed per minute. There is no objection to this 
high velocity ; but there is a great deal. to the fact that 
the piston, with all its appendages as the crosshead, con- 
necting-rod, &c., should have to be stopped and started 
732 times in a minute. Even higher velocities of rotation 
are obtained by screw engines in torpedo boats, but 
difficulties are got over with them by making all the 
moving parts very light. Unfortunately the same thin 
cannot be done with a locomotive. At a piston speed o 
1464ft. per minute, a pressure of 23 1b. nearly, will give a 
horse-power. As we have two pistons, a pressure of 
114 Ib. on each will give a horse-power for the pair. Thus 
to get 1500lb. horse power, we should require a gross 
effective pressure on each P apps of about 17,250 lb,, and . 
dividing this by 255, area of an 18in. pistop,, 
in round numbers, we have 675lb. as the average 
pressure, and the greatest strain due to pressure ever put, 
on the mechanism will be 17,250 1b. But when the engine - 
is starting with a train this stress may be doubled and 
must be provided for. We ignore the fact that the initial 
pressure in the cylinder, even when the engine is running 
at full speed, may reach as much as 130 Ib. per square inch. 
There will be no corresponding strain on the piston-rod 
or connecting rod, because the inertia of the mass 
to be moved will absorb it. In other words, much of it 
will not get beyond the piston. Mr. Wooton, however, 

to get his engines over the road at 75 miles an 
hour without accidents, and if he does this there is no 
reason why we should not be able to do the same with 
small wheels. 

Whether or not the required end may be obtained b 
altering the construction of the grate is a point well wort 
discussion. It may be taken as proved that more than 
100 1b. of coal cannot be burned per hour on a square foot 
of grate bar. The rate of combustion is almost entirely 
dependent on the volume of air that can be admitted to 
the fire; but this will in turn be settled by the area of the 

ate and the velocity at which the air through it. 

hen the grate is small the fire must be thick, and the 
velocity of the air is so great that large quantities of 
fuel are carried away unconsumed. If, now, the grate 
area be extended, then the velocity of the -air ma 
be reduced. Thus, in Mr. Wooton’s tes, wit 
an area of 72 square feet, very 8 anthracite 
slack can be burned. If the draught through the 
grate bars was not very moderate, this stuff would be 
carried away like the dust of a highway in a March breeze. 
One Wooton grate is, indeed, almost as big as four ordinary 
locomotive grates, and the very moderate rate of combus- 
tion of 301b. per square foot per hour on it, represents the 
immoderate rate of 120 1b. per foot on an ordinary grate. 
The velocity of the air through the tubes will be the same, 
however, no matter what the size of the grate; but this 
point we need not discuss at present. Now, is it essential 
that the grate in a locomotive should be a plane? Let us 
suppose that it is not essential, and that the ordinary fire- 
box of a locomotive is fitted with a species of basket grate, 
to be kept constantly filled with coal. This basket might be, 
in round numbers, 2°5ft. by 5ft.; thus the area of the bottom 
of the basket would be 12°5 square feet. The two sides, 
if each 1ft. deepand 5ft. long, would give 10ft., and the 
two ends would give 5ft.; thus the to te area avail- 
able for the admission of air would be 125+10+5= 
27°5 square feet. Here, then, we would have at once, and 
almost without any change whatever in the engine, an 
increase of over 50 per cent. It is not necessary to go 
into details. We believe that there would be no great 
difficulty in making such a grate durable. The sides might, 
indeed, be made of water-tubes, in which there would be 
nothing new, such water-tube bars being freely used in the 
United States, although for a different purpose. But in 
any case, the experimental use of a cage grate presents no 
difficulty whatever, and would involve an outlay of less 
than £10, as it might be fitted to any engine without 
involving the smallest structural change in the. existing 
fire-box. It will be readily seen that there are many 
forms which a grate may assume as soon as we,abandon 
the notion that it must be flat. dit Real 

The third and last proposition which we lave to con- 
sider is the use of petroleum for fuel. That-it can be 
used for making steam is indisputable. Many engines 
fired with petroleum are running on Russian railways. 
Nothing, indeed, seems to stand inthe way of'its adoption 
but its cost. In the case of express trains, however, the 
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value of the fuel consumed is insignificant. An engine 
indicating 1500-horse power would burn, say, 2 tons of coal 
per hour, costing at most £2 on the engine. Now, 1 ton 
of petroleum will do as much as 2 tons of coal. We do 
not know at what price per ton crude petroleum mig ht be 
delivered in this country, but the raw material is a F 
as at Baku, practically of no value whatever. If it could 
be delivered on our railways at £2 per ton, or even £3, its 
‘use would not be prohibited by considerations of expense, 
and speeds of seventy-five miles an hour might be readily 
attained. Anyone who has had practice in designing loco- 
motives will see how much his work would be simplitied 
if the necessity for providing a huge grate could be 
avoided. As we have said already it is not necessary that 
we should go into details; our present purpose will have 
been served if we have succeeded in showing that there is 
no insuperable mechanical difficulty, as far as providing 
power enough is concerned, standing in the way and pre- 
venting the attainment of those high velocities which will 
sooner or later be reached on English railways. 


STEAM ENGINE CONSTRUCTION. 

THERE are many problems in the design and construc- 
tion of steam engines which will probably remain for a 
long time matters of opinion, because they are not demon- 
strable byany rigidmethods. There are others which remain 
tosome men matters of opinion long after they have passed 
from that stage with their professional brethren, and it is 
sometimes almost amusing to hear the confidence with which 
the engineer of the type that objects to be taught by the 
advancing experiencé and enquiry of a younger generation 
of men declaims against improvements which are of as 
unequivocal a kind as any ever made. At a recent 
meeting of the Institution of Civil Engineers, for instance, 
Mr. Rich, in a paper on the comparative merits of engines 
for pumping, directed special attention to what seemed 
an old and settled problem as to the adjustment of the 
brasses of prime mover journals, and one on which there 
could be no difference of opinion, whatever might be the 
difference of practice. The discussion, however, showed 
that this was not the case. The example given was of 
the crank shaft bearings as made by a well-known firm 
for the best kind of portable engines. The brasses of these 
are cut in three and are adjustable in- two 


directions, namely, horizontally and vertically, so that 


the wear due to the thrust and pull on the crank 


and to the weight on the crank may be respectively 
-taken up. Now all those’ who have had any expe- 


rience, with ordinary class, medium size engines 
rupning at what would now be called slow speeds, 


. know that the wear on crank shaft brasses can be taken 


up: even when these brasses are adjustable in only one 
direction, that is when the brasses are only cut in one 
plane, whether that plane is horizontal or placed at an 
angle, and that for all ordinary purposes engines so fitted 
run tolerably well, and do not make noise enough to attract 
more than the usual amount of attention bestowed upon 
them. But it is almost equally well known that with a 
horizontal engine running at a speed of anything over 150 
revolutions per minute, and with a load pretty well up to 
its capacity, really satisfactory smooth running cannot 
be maintained for any great length of time with main 
bearings so made. The difference between the form and 
actual dimension of the bearings and journal gradually 
increase, the bearings become somewhat oval, and the crank 
shaft journal makes the tour from one centre of curvature 
of this oval to the other at every revolution. The loose- 
ness cannot be avoided except by easing the brasses in 
the direction in which they are not worn, and it is com- 
municated to and multiplied by the connected rod. Mr. 
Rich therefore advocated the use of bearings adjustable 
in two directions, but a well-known maker of engines used 
in rolling mills and for similar purposes gave it as his 
opinion that such things were unnecessary refinements, 
and from his point of view there is something to be said, 
namely, that bearings would not want adjustment 
if they did not wear, and the wear would be inap- 
preciable if bearings were large enough. In vertical 
marine engines, for example, no means of lateral adjust- 
ment is ever provided. It is, however, so very uncertain 
what proportions this policy of “large enough” would 
require, that there can be no doubt that in horizontal, if 
not in vertical engines, it will continue to be wise to adopt 
proper adjustments for the bearings of crank shafts of 
engines for high speeds. The American practice is 
against this. Even for the fast running engines which 
have recently been sent to this country for electric lighting 
installations, crank bearings of Babbit metal are used. 
They are of great length, but it may be found that the 
“Jet them run as long as they will” policy will not do for 
them. Renewal is not so easy as adjustment, and 
nothing but the best designand work can answer for driving 
dynamo-electric machines for any length of time. 

The custom of providing means of adjustment for some 
parts of steam engines no doubt arose from the habit of 
giving too small wearing surfaces. It is, for instance, 
noteworthy that, while twenty years ago every maker pro- 
vided packing slips of thin brass or cartridge paper under 
the ends of crosshead guide bars, or made the ends with 
but a fitting rib, so that they could be easily eased, to-day 
no one does anything of the kind. Guide bars and _cross- 
head blocks when of good proportions wear so very slightly 
that, after years of work, hardly any slackness is perceptible. 
It would therefore be folly to continue to provide loose 
elements, in the way of slipper adjusting pieces, to the 
crosshead for this purpose, when a little extra area of 
wearing surface will avoid the necessity. The fact that 
guide bars wear so very slowly is some proof that the fric- 
tion between them and the crosshead is but small. This 
would seem to be an answer to Mr. Rich’s argument in 
favour of parallel motion instead of guides, the lesser fric- 
tion of which he gave as one point of superivrity in the 
beam over the horizontal form of engine. It is, however, 
within the experience of many that parallel motion bars 
are not always properly adjusted as to length; and in this 
way may cause far more loss of power by friction of the 
piston-rod in the gland and the want of freedom in the 


motion bars than is ever lost by the sliding of a crosshead 
of sufficient area over guide 
In discussing the relative merits of engines for pump- 
ing, Mr. Rich leaned very strongly towards the beam 
engine form, and seemed to feel some surprise that the 
horizontal type had gained so much ground in a compara- 
tively short time, and that for purposes other than 
pumping it was almost exclusively used here, and in 
Germany and Belgium. He seemed to be of opinion that 
this was a mistaken policy. Friction of the piston rubbing 
along the bottom of the cylinder he looked upon as a 
fruitful source of loss, while the use of an upwardly curved 
piston-rod carried at both ends did not much improve 
matters. In vertical engines the pistons pressed equally 
all round the cylinders, and they did not wear oval. In 
horizontal engines it is more often than not the top of the 
cylinder that is worn, because it is not as well lubricated 
as the bottom; and in any case the difficulty can be 
entirely got over by fitting slippers to the bottom of the 
lower edge of the piston, as done by Mr. Stroudley in the 
marine engines of the Newhaven and Dieppe boats. In 
reply to Mr. Rich it was argued, as in the case with the 
bearings, that if the piston was wide enough, the wear of 
the cylinder would be small, if of hard iron, as cylinders 
should be. This is, of course, a point which only 
affects economy of working. The want of perfect 
cylindrical form in a cylinder after a few years’ run- 
ning will not affect the trustworthiness of the engine, 
but as a question of economy it is of some im- 
portance, as the results of trials with beam engines 
were brought forward as showing the great economy of 
this form of engine, a consumption of as low as 177 lb. of 
steam being mentioned by Mr. Rich. Horizontal engines 
have, however, reached as low a consumption of steam 
per indicated horse-power as this, and the consumption 
per actual horse-power probably differs little from that of 
the beam or vertical engine, although a heavy piston is 
not rubbed over a cylinder surface for nothing. Some 
compound rotative beam engines, working at the Surbiton 
and Hammersmith pumping stations of the Lambeth and 
Middlesex Water Companies, are, however, credited with 
having consumed on a twenty-four and forty-eight hours’ 
trials respectively only 13°397 and 14°67 lb. of steam per 
indicated horse-power. The water consumed was in these 
cases measured in tanks, and a separate boiler supplying 
high-pressure steam to the jackets was employed. No 
horizontal engine, as faras we know, ever reached this 
economy; though careful teats of high-class engines of even 
 tovaged power than the beam engines above referred to have 
n made, none have brought the total consumption down 
much below 161b. Whatthe relative consumptions would be 
per actual horse-power it is difficult to say, but it is fair to 
assume that the relations would remain much the same in 
the absence of information as to the duty of large hori- 
zontal pumping engines. Though there are few of these 
engines employed in waterworks, there are many used in 
mine pumping, and some of the engineers concerned might 
conveniently carry out experiments of great value as far 
as this subject is concerned. The duty of the Surbiton 
pumping-station engines reached, it is said, 124°27 millions 
of foot-pounds per cwt. of coal. Mr. Rich put the ques- 
tion, “Are the modern continentai engineers right in 
adopting horizontal engines for nearly all land purposes ?” 
or is the author—Mr. Rich—right in advocating a much 
larger use than hitherto of vertical engines for land pur- 
and using them almost invariably where large pump- 
ing power is required? This is a question well worth discus- 
sing, for very many horizontal engines of large power are 
employed where neither the lower cost or the extra head room 
required enter into consideration when their selection is made. 
They are adopted because they are thought best, most 
accessible, easily kept in order and repaired, well under 
view in work, and supposed to be economical. If the 
slightly greater cost of vertical er can invariably 
secure higher economy, it should known; but the 
results of isolated trials at present available for comparison 
are not, perhaps, sufficient to permit a complete answer to 
the question. To get figures of any value, engines of the 
two kinds, of similar power, performing similar work, 
must be compared. Actual horse-power must be obtained; 
and the efficiency of the steam must be found, not simply 
as used in a vertical or a horizontal cylinder, but as effect- 
ing a certain amount of work in either of those cylinders. 
One form of engine—a beam, for instance—would have to 
drive a line of shafting through the medium of gearing of 
some sort. The horizontal engine, of the same power, 
might drive the shafting direct. The efficiency of the 
steam as the mover of that shafting is required, not simply 
as the mover of a vertical or horizontal piston. Taken in 
this way, it is open to question whether the horizontal 
engine would not come out considerably better than the 
beam engine; but this cannot be said when the vertical 
takes the place of the beam engine. This may be a return 
to an old question, but modern developments of high-class 
engines make it necessary to return to it. A good many 
makers of heavy and strong horizontal engines used in the 
northern part of England for rolling mill and other heavy 
work, will maintain that, for strength, freedom from wear, 
economy, and lasting powers, the horizontal engine is equal 
to any. We will not say it may not be so; but although 
many of these engines are made with large proportions, 
very large wearing surfaces everywhere, and run a long 
time without stoppage, we may venture to think that not 
one of them, with all their freedom from ailments, pur- 
chased at the cost of weight, can approach the efficiency of 
the vertical engines used in our fast Atlantic liners, 


RAILWAY SIGNALS. 

Tue correspondence now appearing in our pages on 
railway signals calls attention to a subject of much 
importance. No good purpose, however, can be served by 
exaggeration of any kind, and we venture to think that it 
is gong rather too far to assert that placing a si on 
the right-hand, or wrong side of the road, entails risk. The 
theory is, of course, that the driver may conclude that the 
semaphore arm, really at danger for him, is at danger for a 
train moving in the opposite direction, Now, when double 


ts are used—and they are used largely—it is clear t 
TF the yare the right side of the oa for one line, tha 
must be at the wrong side for the other. It may be urged 
that double posts are only used for home signals, and 
all that is being urged on the matter refers to distant signals, 
If this be ——- it appears that Mr. Stretton and those 
on his side have hardly any case. A single distant si 
can only refer to trains approaching the station covere 
the signal, and cannot refer at all to one leaving it ; con- 
sequently a driver approaching the station has no ground 
whatever for assuming that it applies to any train except 
his own, and nothing but gross carelessness can cause him 
to neglect its indications. To home signals the same truth 
applies ; ~ have nothing to do with the man leaving 
a station—they concern deeply the man approaching it, 
Home signals must not be mixed up in this connection 
with yard signals, to which nothing that our correspondents 
have said will apply. No attempt can be made to arrange 
them at both sides of the road, and they are usually at 
important stations grouped on a bridge over the road, 
That their indications are often extremely puzzling to 
those who have not the key to them is true enough; 
but drivers and guards are expected to be able 
to read these indications before they are permitted 
to work trains controlled in this way. It is pos. 
sible that Mr. Stretton refers specially to signals in 
which the arms are placed at the wrong side of he 
although the post itself is at the right side; but we do not 
so understand him, and we cannot ourselves call to mind a 
single instance of such a wanton inversion of the proper 
order of things. However, we give drivers credit for 
more intelligence than our correspondent does, and hold it 
to be unlikely that any man fit to have charge of an engine 
could make a mistake even then, At night he would clearly 
have no excuse; a red light would stare him in the face; 
and in the daytime he could hardly pass the semaphore 
without seeing that the side of the arm facing him was 
red, which he could not fail to recognise, as there would be 
a quite useless waste of paint as far as he was concerned, 
for sufficiently obvious reasons. 

It is not to be supposed, however, that railway signals 
are absolutely perfect, or, to speak more precisely, that 
signalling arrangements are quite what they ought to be. 
There are frequent sources of danger about them, and our 
correspondents might, we think, have used their energies 
to better advantage in discussing, than in disputing 
whether it is or is not right to put a distant signal at the 
wrong side of the road. We have not heard of a single 
accident due to the latter cause. Every one who reads the 
reports of the Railway Department of the Board of Trade 
raust be aware that some of the worst accidents on record 
have occurred from a totally different class of defects. We 
may cite, for example, those cases, all too numerous, in 
which a signalman, having permitted a train or a light 
engine to pass his signal cabin, forgets all about it, and 
gives line clear for an express, which comes thundering 
into the obstruction. These accidents are peculiarly 
liable to occur at night, and it does not appear that 
human vigilance alone can guard against them. It 
ought not to be beyond the power of engineers to 
devise means by which the signalman would be re- 
minded that there was an engine or train blocking the 
road, and waiting to be sent on its way or into a siding, 
Of course the simplest plan is for the driver to whistle 
now and then, but whistling is a thing to be discouraged ; 
and even whistling will not always suffice to recall a signal- 
man to a sense of his duties. The range over which 
oe and trains can be left standing about is not large; 
and it would not be in any way impossible to devise means 
by which so long asa vehicle stood on a given length of 
rails, electrical signals would be sounded at, say, every 
quarter of a minute in the signal cabin. It would suffice 
to insulate pretty fairly one length of rail, which 
would be coupled electrically with the other rail 
when a vehicle stood on or ran over this portion 
of the road. The current would then and start a 
little clockwork of a very simple kind, which would 
ring a bell, as we have suggested. Another defec- 
tive feature in railway signalling is the want of sufficient 
means of protecting a train which from any cause has been 
stopped or broken down. It is supposed that the block 
system does this, but disastrous accidents have occurred 
because of the failure of the block system, and it is an 
instruction to a guard that he should run back when his 
train stops and put down fog signals or otherwise protect 
his train. This he not infrequently fails to do, because he 
cannot get back far enough to warn an approaching train 
in time. In the daytime there is less danger than at 
night, and to protect a stopped train in the dark no better 
expedient can be devised than flare lights or port fires 
to be stuck in the ground behind the train and ignited. 
They would make themselves visible a long way off, and 
the glare from them would attract immediate attention 
even in curved cuttings. 

On one point we are entirely agreed with our correspon- 
dents. Nothing can be worse than the employment of 
“dummy signals,” with the semaphore arms always at 
danger. They are intended to act as reminders to drivers; 
but they very soon lose their significance, and it is most 
unfair for a railway company to attempt to avoid respon- 
sibility by the use of such effete devices. Above and 
beyond all things a signal should be honest. If 
it tells lies, no confidence is placed in it. The 
number of such signals is, however, we believe, very 
limited. Another defective feature in railway signalling 
is the system of hand signalling, adopted, in some cases to 
save trouble. There is, however, some justification for 
this practice, which ought to be eliminated. The working 
of signals and points in crowded stations involves ve 
severe labour, and for this reason we look with much 
favour on all attempts to supersede manual labour by power 
of some kind. Mr. Westinghouse has laboured with much 
success to attain this end in one way. Hydraulic power 
has been tried on the Metropolitan Railway; and we 
recently described very fully Timmis’ electrical system, by 
which the large hand levers now in use are replaced by 
a set of miniature handles, which can be worked by a 
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child. While engineers continue to go in this direc- 
tion, there is hope that signals may be at last made per- 
fect. The great difficulty lies, indeed, not in designing 
improvements, but in inducing railway companies to adopt 
them. 


THE RIVER OUSE AND FEN DRAINAGE, 

Tue history of engineering in England may be said to open 
with narratives of the work of the Dutch hydraulic engineers, 
who busied themselves with the work that turned up in the 
Fens districts. From the middle of the seventeenth century 
until the present time the Fens have provided an unending— 
though irregularly periodical—source of employment for 
the profession, and important work yet remains to be done, 
some of which will, it is thought probable, soon be under- 
taken by Mr. H. Wheeler, M.I.C.E., under whom a good deal of 
drainage engineering has been carried out during the past few 
years. We have recently received a copy of a report on the best 
means of preventing the floods on the lands drained by the 
Ouse by the improvement of that river between Denver Sluiceand 
Eau Brink Cut, names familiar to every one who has read 
Smiles’s books, The report is very fully illustrated with general 
and detail maps, and discusses various means for leading the 
waters which now trouble the Fen districts by a better course to 
the sea. Instructions were given to him in June last by the 
Denver Sluice Commissioners, after a public meeting on the sub- 
ject, to prepare this report, with estimates of the probable cost 
of such works which might be proposed, and since then an 
entirely new survey has been made, as well as a series of hourly 
observations on the rise and fall of the tide at different stations 
along the river, embracing a complete set of tides, for the purposes 
of thereport. Thereportcommences witha description of the Ouse, 
and of the circumstances which led to the formation of the 
trusts which now have control of the different sections of the 
river and its banks, This is not only of interest, but based as 
it is upon the new surveys, it is of value, as showing the changes 
which have taken place naturally; the artificial changes; the 
quantities of water to be dealt with, and the proposals which 
have been made on the subject by many engineers of eminence 
from the time of the great John Rennie in 1809. Mr. Wheeler 
then gives a full description of the works which he proposes for 
effecting the desired object by improvement of the channel and 
course of the river and its banks between Denver Sluice and St. 
Germains, and cutting off Magdalen Bend, or by means of alow 
level drain which would require pumping power. The former is 
recommended as the better plan, the effect of which would be 
to depress the low water during floods at Denver Sluice 4ft. 6in., 
and put the river banks in a state of safety. The works 
include a straight cut across Magdalen Bend, easing off the 
sharpest turns in the course of the channel, and bringing it into 
conformity in width and depth with the Eau Brink Cut, the total 
estimated cost being £330,000, the payment of which would be met 
by a tax of 1s. 7d. per year per acre drained on a total of 187,214 
acres. In the appendices is much statistical information relating 
to the rainfall, river sections, floods, and costs of draining. On 
Friday last a public meeting was held at Downham Market for 
the purpose of considering the Fens drainage, and Mr. Wheeler's 
report was then dealt with, the report having been previously 
placed in the hands of those concerned. The difficulties in deal- 
ing with the Ouse are much increased by the fact that it is 
under the control, or want of control, of twelve different bodies, 
and in some places the bank on one side is under one body, and 
the other bank under another, while the bed is under a third. 
One result of this is that the total cost of the improvement and 
maintenance work which has been carried out has cost much 
more than it need; and it was remarked at the above-mentioned 
meeting that the cost to which the different Fen bodies had 
gone to obtain their numerous separate Acts of Parliament 
would make them a new river. The Rivers Conservancy Bill 
has not been passed, and while waiting for it the Ouse 
and the Thames are suffering under the muddling of a 
multitude of councillors, and authorities are uncertain as to 
what course to take with respect to necessary improvements, At 
a meeting held at Ely on the same subject, several resolutions 
were , one being the adoption, as far as expressing an 
opinion is concerned, of Mr. Wheeler's proposal above briefly 
referred to. At the first-mentioned meeting a similar resolution 
was passed, although there were interested dissenticats. The 
matter thus rests at present for rumination by the various 
bodies concerned, as an amendment proposing that the Denver 
Sluice Commissioners should take the necessary steps to carry 
out the works was lost. 


EXIT THE CHANNEL TUNNEL, 


WE have, it is to be hoped, heard the last of Sir Edward 
Watkin'’s Channel Tunnel scheme. It will be remembered that 
his Bill was read once, as a matter of form, some time ago. On 
Wednesday night he moved its second reading, and was taught 
that there are certain things which a railway company may not 
do to earn a profit for its shareholders. Of course, Sir Edward said 
nothing about profits in the House of Commons. With a happy 
appreciation of what would be most likely to enlist the sym- 
pathies of that very common-sense body of men, he asked 
them generally, and the Government particularly, if they 
wished to promote peace between nations and a cordial alliance 
with France, or if they would pursue a policy of isolation, which 
might lead to war. The Government, however, failed to see the 
connection between the South-Eastern Railway Company, Sir 
Edward Watkin, the Channel Tunnel, and peace. They refused 
to believe that the best way to be safe is to leave a door open for 
the entrance of those not so fond of peace as Sir Edward. Mr. 
Chamberlain said the report of the Scientific Committee was the 
death warrant of the project, for it stated that the measures which 
would be necessary for the security of the tunnel would be so com- 
plicated and costly that thetunnel could not be successful. A Joint 
Committee of both Houses had reported against the scheme, and 
the Government accepted its decision, He moved the rejection 
of the Bill. Sir M. Lopes, as a member of the Joint Committee, 
said the advantages of the tunnel were purely speculative, while 
the admitted disadvantages were new risks, new fortifications, 
increased military expenses, and jealousy in our relations with 
the Continent. Sir H. Vivian said, once the tunnel was made 
England would become a Continental Power, and would require 
to maintain a large standing army. Sir R. Peel said the ques- 
tion was one of confidence or no confidence in Sir E. Watkin, 
and Mr, Chamberlain had shown that the hon. baronet was a 
man in whom they could place no confidence whatever. Mr. 
Labouchere said he was in favour of a tunnel, but he had no 
confidence in Sir E. Watkin, and therefore he opposed the Bill. 
After considerable debate the Bill was rejected by 222 votes to 
84. When Sir Edward will resume his endeavours to get the 
Channel Tunnel forward is uncertain. Possibly he may find some 
new field for the display of his energies. A tunnel between 
Scotland and Ireland would probably be as easily made as one 
across the Channel. It is true that the South-Eastern Company 


would not at present be directly interested, but it might be made, 
by suitable extensions, to include Port Patrick in its system. 


THE DISTRIBUTION OF CHEAP DRIVING POWER. 


Now that the Bill of the Birmingham Compressed Air Power 
Company has passed its third reading in the House of Commons 
it may be well to notice, more closely than we did three months 
ago, ita provisions for the distribution of cheap driving power. 
The machinery and plant, which is shortly to be laid down upon 
a site already selected, will cost, with the necessary buildings 
and service construction, some £140,500. It will be capable of 
delivering 5000 indicated horse-power in compressed air. At 
the outset there will be put down four air-cumpressing engines 
driven by compound condensing steam engines, and heated by 
six sets of pron, boilers, four in each set. Now in the three 
wards forming the experimental area, we find from the latest 
tetal returns that scarcely 3000 indicated horse-power can be 
needed for engines up to 80-horse power ; it may fairly be 
assumed that for no engines above that power is the 
new motor likely to supplant steam, since the pressure ob- 
tained by the user even after reheating will not exceed 40 Ib. 
to the square inch, The whole of the surplus 2000 indicated 
horse-power is scarcely likely to be used up by tradesmen other 
than those engaged upon industrial processes, by builders and 
contractors for working winches and cranes, and by tramcar 
companies. In any case the user will have to look to the ice 
difficulty by having the service pipe passed through the nearest 
flue, or making special arrangements. The air will be supplied 
at a pressure of four atmospheres, and heating to at least 
321 deg. Fah. will be necessary to obtain the best results. How- 
ever, should the estimates of the engineers be anything like 
correct, the scheme should be a success, They see their way, it is 
said, to furnish the compressed air at £8 per annum per indi- 
cated horse-power. An addition of 20 per cent.—assuming say 
£10 for small steam power—is suggested. This movement, 
contemporaneously with the starting of refrigerating plant in 
the same town, is of much industrial significance for Birming- 
ham, and of interest to all our engineering centres. 


ENGINEERING TRADES’ UNIONS. 


THE reports of the district branches of the engineering trades’ 
union societies just issued bear out what has been previously 
stated with regard to the general condition of trade. The tenour 
of the reports indicates that trade is getting gradually into a 
less satisfactory condition, and the number of men out of work 
is increasing. The chief cause of the falling off in the demand 
for labour is the depressed condition of the shipbuilding trade. 
Apart from the centres affected by this branch of industry, 
trade may be said to be fairly steady; but the shipbuilding 
trade affects so wide a range of engineering work, that its 
collapse is felt far away from the purely shipbuilding centres. 
The returns of the Amalgamated Society of Engineers show an 
increase as compared with the previous month, of about one per 
cent. in the number of men in receipt of out-of-work donation, the 
average being nowabout 34insomeand 4 per cent. in other districts. 
In the Manchester district the increase has not been quite so 
great, and throughout Lancashire generally, trade would seem to 
be in a rather better position than in most other parts of the 
country. Locomotive builders and tool makers are kept busy, 
and cotton machinists, especially in the Oldham district, are 
well supplied with orders. With regard to wages, the only 
movement in Lancashire is in the Barrow district, where the 
employers are attempting to enforce a reduction of 10 per cent. 
on piece work and 1s. per week on the wages of the day men. 
The Secretary of the Steam Engine Makers’ Society states that 
he cannot report any more favourable news this month, the 
branch returns, with very few exceptions, being of a despondent 
nature. From the centres where stationary engine and mill- 
wright work is the chief industry, the reports were of a less 
encouraging nature, and men were being ded or discharged. 
The number of out-of-work members in receipt of support was, 
however, not much higher as compared with April, being still 
slightly under 2 per cent., but it was greater than they cared 
to see, 


IDLE STEAMSHIPS, 


Tue proposal to lay up for four months one-fourth of the 
steamships by a combination of the owners for the purpose of 
forcing up freights has received much attention; but it 
seems to have escaped notice that it has been to some extent 
forestalled as the result of private decision. There are now, it 
is officially reported, eighty-one vessels laid idle in the river 
Tyne, the total tonnage being 69,119 tons. It is evident that 
the largeness of the tonnage thus laid idle must in time affect 
the freight market ; and as there is no bounty for the laying 
idle, a fair conclusion is that the vessels have been unprofitable, 
or that at the present rates of freight they would be so. It 
may be concluded also that the large tonnage of idle vessels on 
the Tyne and at other northern ports would have au early effect 
on the freight market, were it not that the market is still being 
weakened by the tonnage still being placed on the sea as the 
result of the old orders. On the Tyne alone in the first four 
months of the year fifty-one vessels were launched. The vast 
amount of tonnage that is unprofitable will check the orders for 
the future, and as this acta upon the total of shipping—a total 
diminishing always by the inevitable loss at sea—there will be 
a better condition of the freight market. This is the natural 
operation of the laws of demand and supply, inexorable in their 
action. 


TERMINAL CHARGES, 


Tue proposition of Mr. Chamberlain to introduce a Bill to 
give the railway companies additional powers to make further 
terminal charges is not beheld with equanimity by the South 
Staffordshire Railway and Canal Freighters’ Associatien. Indeed, 
so injurious to trade in the Midlands would the scheme be, that 
they have determined to strenuously oppose any such measure. 
The Association base their opposition upon the fact that already 
the excessive rates have had the effect of driving trade to more 
favoured parts of the country or to America, and to give the 
companies increased powers to charge would therefore only 
aggravate the present evil. The Association moreover are 
resolved not to stand idly by, but to impress upon Mr, Chamber- 
lain their objections, and with this view have appointed a depu- 
tation to confer with the right hon. gentleman. 


PRIVATE BILLS IY PARLIAMENT. 


Tue Hybrid Committee on the Parks Railway Bill has proceeded 
further with the consideration of the evidence in support of 
the scheme. Sir John Hawkshaw, C.E., the engineer of the 
Inner Circle, the East London, the Charing Cross and Cannon- 
street and the Whitechapel-road Railways, as well as the pro- 
posed line from Edgware-road to Westminster, was called, and 
explained to the Committee the railway from an engineering 
point of view, Taking the line in sections, Sir John stated that 


Railway No. 1 commenced by a junction with the Metropolitan 
Railway, between Kdgware-road and Praed-street. With a 
southward curve—6 chains radius—the line entered are- 
road, and passing thence by Connaught-place and Uxbridge- 
road to Hyde Park, which it enters at a point 140 yards west 
of the Marble Arch. From this place the railway passes vid 
Hyde Park, Knightsbridge-road, and Hyde Park Corner to the 
Green Park, traversing which, it crosses the Mall and enters St. 
James’ Park, through which it passes, and finally reaches its 
termination in a proposed new street near King-street and 
Parliament-street. Railway No. 2 commences by a junction 
with the Metropolitan at the eastern end of the Edgware-road 
Station, and curving round towards Railway No. 1, joins it in 
the Edgware-road at the point where t road is crossed 
by the Marylebone and Grand Junction Roads. Touching 
the nature of the works to be undertaken, Sir John 
said that the gradients would be good throughout, the 
steepest being 1 in 80, which was under Hyde Park. 
The sharpest curve was 1 in 6. The railway is to be 
constructed partly in tunnel and partly in covered way. Three 
stations are to be constructed: one at the Marble Arch, one at 
Albert Gate, and a third at Parliament-street. For purposes of 
ventilation the line was to be divided into two sections, viz., from 
the junction with the Metropolitan Railway—that is, those two 
junctions to the Marble Arch station ; that is one section. Then 
from the Marbie Arch station to the Albert Gate station is 
another section ; and from the Albert Gate station to Parlia- 
ment-street is a third section. For the ventilation of the first 
section an engine with a fan was to be erected at a point about 
midway between the two ends of that section. That portion of 
the railway was to be made with a tunnel wide enough for two 
lines of way, and was similar to the Cannon-street Railway. The 
engine would only require to be about 5-horse power. For the 
purpose of the ventilation of that portion of the line which was 
under the parks, he intended, as they were not to be allowed to 
have openings, to make single tunnels in both cases—that was a 
tunnel for the up line and a tunnel for the down line. For the 
vertilation of the line between Albert Gate and Westminster 
they would have a 15-horse power engine erected for the down 
line at Westminster, and for the up line at the Albert Gate ; 
and for the other section one engine would be erected 
at the end of the Edgware-road for the up line, and at 
the Albert Gate for the down line. He had no doubt 
that by this means they would be able to satisfactorily 
ventilate this railway. From the building holding the engine 
fan he proposed to build a shaft, which would be in the nature 
of a tower, and he had assumed it to have a height of 80ft. 
Similar gas engines were now at work. Close to the Mansion 
House station there are a number of them working in the shop 
window, and there are others on the opposite side of the way. 
The reason for using them was that they got rid of the smoke. 
In answer to Mr. Bidder, for the Metropolitan District, Sir John 
Hawkshaw said that he did not think this railway would inter- 
fere in any way with the working of the traffic on the Inner 
Circle. The question of the value of the land to be taken for 
the purp6ses of the railway was covered by Mr. John Clifton, 
land agent and surveyor. This gentleman stated that he had 
set apart a sum of £787,900 as the total cost of Westminster 
improvements, £342,800 for railway No. 1, and £152,600 for 
railway No. 2. Witness was cross-examined in the interests of 
various petitioners, but very properly declined to go into parti- 
culars respecting the amount set apart for specific properties, as 
evidence of that kind might prejudice the company hereafter 
before an arbitrator. Mr. Clifton stated, however, that he 
had not included in his estimates any compensation for 
cases of vibration, as he did not believe that the motion of the 
trains would result in damage of adjoining property. The next 
witness was Mr. Algernon Mitford, permanent secretary of the 
Ottice of Works, and the evidence of this gentleman was directed 
to the precautions taken by his department to protect the public 
interest. He expressed perfect confidence that the railway 
would not inflict any serious injury on the public, although 
there must necessarily be some interference with roads during 
construction. Mr. John Bell and Mr. Myles Fenton, respectively 
the managers of the Metropolitan and South-Eastern Railways 
Bills, gave evidence as to the practicability of working the Inner 
Circle system should this railway be authorised. The case 
against the Bill was then gone into, and a large number of 
witnesses were called for the opposing interests. Besides the 
general objection, that the line is unnecessary and ill-designed, 
it was alleged that the interference with the traffic in the 
Edgware-road would be such as to serivusly affect the tradesmen 
in the conduct of their business, and to inflict upon them 
irreparable loss. All the petitioners constituted themselves 
defenders of the parks, but this matter was more particularly 
dealt with in connection with the petition of the Parks’ Defence 
Association, and evidence was given to show the damaging 
effect on vegetation resulting from this scheme. On Tuesday 
the Committee arrived at the opposition of the District Company. 
who put into the box Mr. J. Wolfe Barry as their first witness. 
Mr. Barry did not think that the plans of this railway 
could have been prepared under the direct superintend- 
ence of Sir John Hawkshaw, for the engineering was 
bad; and he called particular attention to the nature of the 
junctions at the northern termination of the line, expressing his 
very great objection to this portion of the scheme, as, in his 
opinion, it could not but very seriously interfere with the work- 
ing of the Inner Circle. With regard to the tuunel, which it 
was represented would be water-tight, he did not believe that 
that desirable end could be secured without the use of iron, as 
to which nothing was said by the promoters. Speaking of the 
works at Westminster, Mr. Barry characterised the proposed 
station as too large for the necessities of a local traffic, and too 
small for a Great Western terminus. If the Great Western 
were to be brought down to Westminster—and this he believed 
to be the object of the scheme—they should come in their own 
name, and with a line far different to the one proposed. In 
answer to the chairman, who put several questions relative to 
the instruction to the Committee as to a Westminster junction 
with the District, Mr. Barry said it was not the intention of that 
company to widen their line to the Mansion-house, Such a pro- 
ceeding would be very expensive. 

Group A.—The Select Committee on this group had before 
them an important scheme for constructing a subway and cable 
tramway from the Elephant and Castle to King William-street, 
in order to relieve the heavy traffic now passing over London 
Bridge. It is proposed to commence this subway by a station 
at Newington Butts, about 200ft. in length, and at a depth of 
47ft. 2in. below the surface of the roads. The subway is then 
to be continued along Newington Causeway and Blackman- 
street to Great Dover-street, where a second station is to be 
formed, thence along Borough High-street to a point under the 
South-Eastern Railway Bridge. From this point, the scheme is 
to be carried on by upper and lower subways. One of these 
will then pass under the Thames in a diagonal direction 
from the south-west abutment of London Bridge to Swan- 
lane, thence along Arthur-street to Miles-lane, where a 
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third station is proposed to be formed, about 200ft. in 
length.. The subway will terminate at the proposed Inner 
Circle station at King William-street, between Arthur-street 
and Eastcheap. The lower subway will commence at the South- 
Eastern London Bridge station at the same level as the upper 
subway, and will descend at a gradient of 1 in 30 to the south- 
west abutment of London Bridge, being carried horizontally to 
the middle of the Thames. At this point this subway, being 14ft. 
below the upper tunnel, will rise at inclinations of 1 in 30 and 
1 in 15 to the proposed station in Arthur-street, where the two 
subways will be on a level. The scheme is a revival of one 
brought forward in 1870, which was not carried out. The 
proposed subway is not to be used for pedestrian traffic, 
but the promoters intend to lay a tramway, along which 

will be carried at moderate fares. The cars are 
to be worked by the cable system of traction, similar to 
that in operation on Highgate-hill and Chicago, U.S. Accord- 
ing to the evidence of Mr. Greathead, the engineer to the 
scheme, the cars will run every two minutes, and can be worked 
up to a maximum speed of ten miles an hour. In answer to a 
sceptical member of the Committee, who wished to know what 
would happen if the cable in any case were to break or become 
detached from the car, Mr. Greathead said that the car would 
be brought to a standstill, and the following cars, seeing that 
the way was blocked, would stop also. Brakes would be 
attached which would bring up cars in a few yards. Should 
the demands of traffic require it, the service could be increased 
by coupling together two cars, or even attaching three or four. 
The object of this scheme is to relieve the pressure of traffic on 
London Bridge, which at certain hours of the day is very severe. 
For various reasons it had been thought well not to allow the 
tramways of the south of London to approach London Bridge 
nearer than St. George’s Church. Accordingly a large traffic 
seeking the City is discharged at this point, and proceeds by 
foot across the bridge; and it is this traffic which it is sought to 
accommodate. The amount of share capital to be raised for the 
purposes of the scheme is £300,000, and powers are taken to 
borrow a sum equal to one-third of that sum. Judging from 
the nature of their undertakings, the company are not likely to 
have any very large sum in hand after the completion of their 
works. The Corporation of London object to the scheme, 
on the ground that the proposed works will interfere 
with the widening of London Bridge whenever that 
becomes necessary. The Vestry of St. Saviour’s, South- 
wark object to the proposal on general grounds, and in 
their petition call attention to a provision which seems to be 
gaining favour with promoters, viz., the company may take only 
so much as they may require of any “ warehouse, cellar, build- 
ing, wharf, or other property,” in respect of which they have 
acquired powers, notwithstanding section 92 of the Lands 
Clauses Consolidation Act. A preliminary objection of an 
unusual character was taken on behalf of the petitioners, and 
after hearing the evidence on both sides, the Committee held 
that the t of the deposit was insufficient; that there was 
no clause in the Bill prohibiting the use of steam on this tram- 
way or declaring what power it was proposed to use. An 
undertaking was given on behalf of the promoters that these 
matters should be rectified, and the case proceeded on this 
understanding. 

Group 1.—The Committee on this group passed the East 
London Bill, which is the outcome of proceedings last year, 
giving the Metropolitan and Metropolitan District Companies a 
joint interest in the Whitechapel Junction. The Metropolitan 
District Railway Bill then came before the Committee. This 
Bill is unimportant in character, the principal feature being a 
subway from the South Kensington station to the Royal Horti- 
cultural-gardens. The Committee were next occupied in the 
consideration of the rival schemes of the Metropolitan and 
Metropolitan District Companies for providing subways at South 
Kensington. To take the scheme of the latter company first, 
Mr. Wolf Barry proposes to commence his subway at the South 
Kensington station, and taking it along Exhibition-road, to 
bring it to a termination at the entrance to the Royal Horti- 
cultural-gardens, the total length being about a quarter of a 
mile. The Bill of the Metropolitan Company provides for a 
subway of a more elaborate character. Commencing at the 
South Kensington station, the subway is to take the same line 
as that of the District Company, but will be continued as far as 
the Royal Albert Hall, its total length being somewhat over 
half-a-mile. The object of both schemes is to provide accom- 
modation to persons visiting the various places of instruction 
and entertainment to be found at South Kensington. In his 
evidence in support of the District Bill, Mr. Barry stated that 
the extensive subway proposed by the Metropolitan Company 
was quite unnecessary, as persons wishing to go to the Albert 
Hall might, if they chose, use the covered way in the Horticul- 
tural-gardens. The Metropolitan proposal, too, partook rather 
of the nature of an extension railway, as it was proposed to run 
tram-cars in it, and the works were on a scale sufficient to 
admit of the use of locomotive power. After hearing evidence 
as to the merits of both schemes, the Committee accepted that 
of the District Company, giving to the Metropolitan a joint 
interest in the subway. 

Group No. 2.—On Tuesday a large group of Bills relating to 
the Metropolitan District was before a Select Committee of the 
House of Commons, Mr. Vivian in the chair. The first Bill 
which came under the notice of the Committee was a scheme 
for a line from Hampstead to Hendon. Commencing by a junc- 
tion with the Metropolitan and St. John’s Wood Railway at 
West Hampstead station, the line proceeds by the side of the 
Kingsbury Extension road, crossing the North-Western line by 
a bridge 25ft. span and 14ft. 6in. high. The railway is then to 
be continued in a northerly direction on a viaduct 693 yards in 
length, and is to be carried over Iverson, Loveridge, and May- 
grove-roads by bridges each of 40ft. span and 18ft. headway, and 
over the Midland Railway by a bridge of 60ft. span and 14ft. 
high. The line then goes by open cutting to its terminus at 
Hendon. The cost of constructing the 3 miles 37 chains of rail- 
way authorised under the Bill, including the works in connection 
therewith, is estimated at £164,500. The Bill was opposed by 
certain owners of property affected by the line. The Committee 
passed the Bill, inserting a clause protective of the interests of 
Mrs. Price, one of the petitioners against the scheme. The 
Committee then proceeded to inquire into the merits of the 
East of London, Crystal Palace, and South-Eastern Junction 
Railway Bill. This Bill authorises the construction of a railway 
from the Crystal Palace to Ladywell, where a junction is to be 
formed with the South-Eastern, and thus passengers from the 
Crystal Palace district will have access to the Metropolitan 
termini of the South-Eastern. By connection with the East 
London line, persons from Whitechapel and Shoreditch will be 
enabled to get to the Crystal Palace by a shorter and more con- 
venient route than is at present upen to them. The Bill is 
strongly opposed by the London, Brighton, and South Coast 
Company, as it will lead to a diversion of traffic from their line. 

Group 8,—A week's adjournment in the case of this grou 
had got rid of all the Bills save one—the Croydon Direct Rail, 


way Bill. This. scheme covers the same ground as did the 
London, Reigate, and Brighton, and the Croydon, Norwood, and 
Dulwich Bills, but circumstances have now left it without a 
competitor. Shortly stated, the Bill sanctions a line from 
Croydon to Dulwich, where it is proposed to form a junction 
with the London, Chatham, and Dover Railway, and running 
powers are sought over the lines of this company to its City and 
West End termini. The Bill also gives running powers over 
the London, Brighton, and South Coast Railway to Victoria and 
London Bridge. At present access to Croydon from London is 
obtained by the South-Eastern and London, Brighton, and 
South Coast Railways, and, as a matter of course, these com- 
panies vehemently oppose a scheme, the effect. of which will be 
to admit a competitor to a share in that traffic which they have 
hitherto divided between themselves, The case for the Bill is 
that as furnishing a new and independent route connecting 
Croydon with the Chatham Company's system, it will confer a 
great benefit on Croydon and on the district lying between that 
place and London. The estimated cost of the construction of 
the 6$ miles to be laid down for the purposes of the Bill is 
£805,610. The opposition of the London, Brighton, and South 
Eastern Companies amounted substantially to a defence of their 
treatment of the district, and to a contention that additional 
railway communication was not required. 

Group No. 6.—The Select Committee on this Group, after a 
hearing extending over several days, gave their assent to the 
Blackpool Railway Bill, a scheme for the extension, by a private 
company, of the lines of the West Lancashire Company frof 
Preston, their present terminus, to Blackpool. The Bill was 
promoted to meet the increasing requirements of the population 
constantly seeking Blackpool as a place of recreation. On 
behalf of the London and North-Western and Lancashire and 
Yorkshire Railway Companies, the owners of the present railway 
at Blackpool, it was urged that there was no such traffic to 
this place as would justify the admission of an additional line, 
the construction of which would be so costly. It was repre- 
sented that the two companies had done, and were prepared in 
the future to do, all that was required for the accommodation 
of the traffic. The opposition to the Lancashire and Yorkshire 
Railway Bill was confined to a question of depreciation of pro- 
perty at Halifax, as to which the owner claimed a right to the 
insertion of a clause in the Bill providing for compensation. 
With this condition the Committee passed the Bill. The last 
Bill in this Group was one for authorising the North Western 
and Lancashire and Yorkshire companies to undertake the 
improvement of their Preston and Wyre Railway. The only 
petition was that of certain landowners, and the questions in 
— were speedily settled. The Committee then passed the 
Bil 


Group 8.-—The Omnibus Bill of the London and North- 
Western Railway Company was before the Committee on this 
group, and the first question raised was as to the proposals of 
the Company in respect to the enlargement of their Euston 
Station. The great increase in the North-Western business 
both in passenger and goods traffic, and the consequent increase 
of the number of trains, has made it apparent to the officials of 
the Company that something must be done in the way of pro- 
viding additional sidings, &c., in order that the conduct of this 
business may be satisfactorily carried out. It is therefore pro- 
posed by this Bill to take Ampthill-square, which is to be 
utilised for the purposes of the extension. The Vestry of St. 
Pancras, within whose jurisdiction the property lies, claim that 
they are entitled to compensation for the loss of revenue which 
will attend the demolition of houses at present rateable. Such 
a claim, although it has occasionally been allowed by Parliament, 
is not usually sustained in Committee Rooms. 


THE MANCHESTER SHIP CANAL. 


THE inquiry of the Select Committee of the House of Lords 
into the Manchester Ship Canal scheme still drags its slow 
length along, and it would even now be rash to predict the date 
of its termination. The case for the Bill having been concluded 
at the last sitting before the Easter recess, the opponents 
opened their attack when the Committee reassembled after the 
vacation. 

The attack was led by the Mersey Docks and Harbour Board, 
on behalf of whom Mr. Aspinal, Q.C., occupied a whole sitting. 
The learned Recorder of Liverpool, as a rule, adopts a plain and 
matter-of-fact method of dealing with schemes in Parliament, 
and he adhered very closely to this style on this occasion, rest- 
ing his contention more upon a bare statement of facts—from 
his point of view—than on skilful argument or telling retorts. 
Taking up the high ground that the body he represented were 
acting not at all as personally interested, but as the guardians 
of a great public trust, he pointed out that the Board had a 
debt of £16,000,000, the interest upon which they could only 
meet by means of theduesand ratesthey now levied, and which they 
could not levy if the projected canal was made. The present 
charges he admitted were high, but for this he largely blamed 
Manchester, which, he said, had imposed heavy charges on the 
Board when it was constituted, and which had given no assistance 
when Liverpool had striven to reduce the transit rates between 
the two cities. As to those rates, if Manchester was dissatisfied 
with those charges, they could appeal to the Railway Commis- 
sioners, and afterwards, if n . to Parliament. Disposing 
of that element of the case thus summarily, he next dealt with 
the construction of the necessary low-water channel in the 
estuary of the Mersey, and the canal. Ridiculing the notion 
that the mere making of a canal would create a great port, and 
that once the canal was made all the bright visions indulged in 
by the promoters would be realised, he asserted that the forma- 
tion of an artificial channel by means of training walls would so 
damage the river that the bar would be endangered, and so the 
great port of Liverpool, and, indeed, the whole kingdom, which 
was in a large degree dependent on the safety of that port, at 
least in regard to foreign trade, would be seriously jeopardised. 
In that event the Docks Board would probably be put to 
enormous expenditure—perhaps of millions—in order to pre- 
serve the bar. He further threw strong doubts upon the people 
of Lancashire being such lunatics as to subscribe the ten millions 
of capital required for a scheme which in twenty years could not 
pay 1 per cent. on the outlay, and promised to produce engi- 
neering evidence which would effectually crush the project. 

The first really technical evidence presented was that of 
Captain Graham Hills, R.N., marine surveyor to the Dock 
Board, who gave a vast number of details as to the formation, 
bed, currents, depths, and other characteristics of the Mersey. 
His main contention was that if the training walls of this chan- 
nel were made, the inevitable result would be an alteration in 
the flow of the channel and the restriction of it in one fixed 
course, and enormous silting up not only of the estuary itself, 
but of a considerable portion of the river beyond. Amongst 
other things he incidentally mentioned that when somewhat 
similar works were carried out on the Seine, the engineer cal- 
culated that it would take 21,000 years to silt up that river, 
and yet within 25 years one-third of the silting up he had esti- 


mated upon had taken place ; although there was no bar as 
there was at Liverpool. As an old sailor he condemned the 
idea of telescope masts to be lowered when passing under Run- 
corn Bridge, and he predicted that vessels going up the channel 
to get to the canal would be in serious danger of being swung 
across the walls and so wrecked, or at least very badly damaged. 

Mr. Thomas Stevenson, C.E., who is joint engineer with his 
brother, Mr. David Stevenson, to the Northern Lighthouse Board 
and Fisheries Board of Scotland, and who has had a wide and 
varied experience in river improvement works, described the 
conditions under which such schemes as this were not safe. The 
principal conditions were:—(1) If there was a large rise in the 
river; (2) if there were rapid tide currents; (3) if there was a 
bore or a breaking tide rushing up the river with great velocity, 
and breaking up the bottom; (4) if there was a bar, particular|; 
if it was exposed to heavy seas; (5) if, in consequence of the 
silt which the conditions produced, there was much matter held 
in suspension, and if the river had a wide estuary, and a 
sufficient area for holding a large quantity of deposit. Some of 
these conditions existed in the Mersey, and that river had some 
other peculiarities, but for which he should be prepared to 
admit that training walls would improvetheestuary of the Mersey, 
In a wide river such walls would always cause a large amount 
of accretion; and he was satisfied that if these works were carried 
out, the estuary would in time silt up, and be covered with grass, 
even although the walls were not flush with the sand, and 
the Mersey bar was one peculiarly likely to cause accretion, and 
it would, he declared, be simple madness to do anything at all 
that would interfere with it. He further said the Mersey was 
the worst river he had ever known for accretion, and when once 
these walls were made, a process of silting up would set in which 
no power could stop. 

Mr. R. N. Dale, an underwriter, discouraged the scheme by 
declaring that higher rates of insurance would have to be paid 
on ships going up the canal than simply to Liverpool, looking to 
the difficulties and dangers which he was satisfied would arise in 
navigating the proposed channel and canal, 

Mr. Vernon Harcourt, C.E., Mr. J. W. Barry, C.E., Mr. Robert 
Manning, C.E., and Mr. J. E. Williams, C.E., concurred in 
declaring that these works would not attain their object, and 
would seriously injure the river. 

Mr. G. T. Lister, engineer to the Mersey Docks Board, fol- 
lowed these emphatic witnesses with equally positive condem- 
nation of the scheme. He said he had had charge of the works 
of the docks estate for twenty-three years, and he had been 
concerned in an expenditure of no less than 2$ millions in the 
construction of docks and other works. The Board had done 
everything they could to meet the requirements of the trade of 
the port, and had spent between 20 and 30 millions upon their 
estate. He declared that he had no objection to the scheme on 
commercial grounds, but he was satisfied that it would go far 
to damage the river and destroy the proper working of the 
dock estate. He had no doubt in time through these works the 
whole of the estuary would be obliterated, and the promoters 
would not be able to remedy the injury they would do, 

Colonel Frederick Beaumont, of the Royal Engineers, having 
had experience of the strata of the Mersey through being con- 
cerned in the construction of the tunnel between Liverpool and 
Birkenhead, assured the Committee that those parts of the bed 
of the river where there was rock could not be dredged until 
the rock had been first blasted, and that he believed would be a 
costly process. 

Mr. Henry Law, C.E., also condemned the scheme as danger- 
ous to the river, even if practicable, and some commercial and 
nautical evidence completed the opposition of the Dock Board. 
The case of the Shropshire Union Railway and Canal, which 
undertaking, it is said, will be interfered with by the scheme, 
is now engaging the attention of the Committee, whose inquiry 
has now extended over thirty sittings. 

Up to Wednesday last something like 24,000 questions had 
been asked during this inquiry, which had then lasted thirty- 
four days; and the proceedings will probably last yet another 
week. Among the witnesses examined. subsequently to those 
mentioned above was Mr. John Laird, of the famous firm of 
Messrs, Laird Bros., Birkenhead, who, in opposing the scheme, 
stated that the corporation of that town had originally paid 
£100,000 for the Liverpool and Woodside Ferry, and in the lat 
twenty years had spent £50,000 on improvements, and £80,000 
on new boats, The net profits of the ferry last year were 
£19,600, the gross revenue having been £56,000. In the inte- 
rests of the Ferry and the town generally he condemned the 
canal scheme, because he believed it would ultimately destroy 
the Ferry through its ill effects on the river, and so tend to ruin 
the commercial welfare of Birkenhead. As a practical ship- 
builder, he asserted that there was no likelihood of a shipbuilding 
trade being established on the banks of the proposed canal for 
several reasons, and mentioned that that trade had to a large 
extent even now left the Mersey, owing to the price in that 
neighbourhood of the particular kind of labour required. Mr. 
Royden, of Liverpool and Birkenhead, shipbuilder, and an ex- 
mayor of the former borough, and other witnesses, gave 
evidence as to the impracticability of the canal with regard to 
the question of masts, freights, insurance, and so on. Further 
commercial evidence was produced against the scheme; and a 
day and a-half were occupied by the examiners and cross- 
examination of Sir W. B. Forwood, one of the most prominent 
commercial men in Liverpool. Speaking in that capacity, and 
as a member of the Liverpool Cotton Brokers’ Association, and 
of the Liverpool Chamber of Commerce, he entered into 
elaborate particulars to show that the canal would be dangerous 
and unprofitable from every point of view; that the Lancashire 
cotton trade depression, which was one of the grounds advanced 
for the construction of the canal, was not only not depressed, 
but was one of the most prosperous industries in the country at 
the present time; that owners and merchants would not send 
their ships up the canal if they could possibly avoid it, and that 
if they did so, both freights and insurance must be increased 
materially. On another of the allegations of the promoters, he 
admitted that the railway charges between Liverpool and Man- 
chester were, and had been for the last twenty years, excessive; 
but he argued that a far less costly method of enforcing a re- 
duction could be found than this scheme. And upon this point 
he stated that the merchants of Liverpool had for many years 
been striving to force the railway companies to lower their 
charges; but that Manchester had never given them the slightest 
help, and had never uttered a word of complaint upon that sub- 
ject until certain able, but ambitious, lawyers and engineers had 
devised this scheme, and then set to work to organise what he 
should call a spurious agitation in the neighbourhood of Man- 
chester for the purpose of supporting it. This description of 
the original designers of the scheme roused Mr, Pember, the 
leading counsel for the promoters, to some anger; but Sir W 
Forwood stuck to his contention, and was not shaken in the 
least during a sharp cross-examination, In support of the appo 
sition of the London and North-Western Railway Company 
Mr. chief — company; Mr. Findlay 
general manager. and some other expert witnesses wer 
examined, 
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TELEGRAPHIC SIGNALLING ON THE ST. 
GOTHARD RAILWAY. 

MovnTAln railways being exposed to more danger than 
those in the plains, require to be guarded with a more 
elaborate system of signalling, and more especially is this 
the case with the St. Gothard Railway, which reaches an 
altitude at which the snow is usually from one to two yards 
deep during the winter, and has to be cleared away by 
snow plou in front of the locomotives. Telegraphic 
lines in such localities are also more difficult to maintain ; 
they have sometimes to be carried underground to avoid 
torrents and avalanches, and are more liable to breakdowns 
caused by lightning and by weight of snow. 

The more essential portions of the telegraphic system of 
the St. Gothard Railway were complete when the line was 
opened in June, 1882, and the minor portions were finished 
in November, the same year. There are eight line wires 
on the posts alongside the two mountain sections of the 
St. Gothard Railway—four in the use of the Swiss Govern- 
ment, and four in use by the railway company. One of 
the State wires is an international one, givin, yo com- 
munication between Berlin and Rome. This wire is 
5 millimetres in diameter, and has a breaking strain of 
780 kilogrammes; in Switzerland an instrument is in 
circuit on this wire at Baile. The other seven wires 
are 4 millimetres in diameter, and have a breaking 
strain of 500 kilogrammes. The ts for the over- 

und wires are but 60 metres apart, being placed 
thus near to each other to enable the wires to bear 
an exceptional weight of snow. The posts on the north 
side of the tunnel are of pine, and are impregnated with 
sulphate of copper by the process of Dr. Boucherie ; one 
kilogramme of sulphate of copper is dissolved in 80 litres 
of water, and forced into the wood by pressure immediate] 
after the cutting down of the tree; by the contract pine 
cubic metre of the wood must contain from 6 to 12 kilo- 
grammes of sulphate of copper. The posts on the line to 
the south of the tunnel consist of the stems of the edible 
chestnut tree, and are bought in Canton Ticino; they give 
more satisfaction than the other posts, and cost about 9f. 
each, when 8 or 9 metres long. 

Of the four railway wires, two are for the train signals, 
and two for communication between the stations by means 
of the Morse printing instrument with ink markers. One 
of the two lines for railway messages has but three stations 
on it, namely Lucerne, Bellinzona, and Chiasso, and is u 
for through work. The other wire is usually worked in 
separate lengths, with an average of ten stations on each, 
but is joined up every day for a few minutes, that the time 
may be sent at twelve o’clock, direct from the observatory 
at Berne to every station on the St. Gothard Railway. 

The circumstance that the St. Gothard Railway is 
worked at present by but one line of rails renders careful 
rm | all the more necessary. Two automatic systems 
of signalling are in use over the mountain portions of the 
railway, namely, the 90 kilometres between Erstfeld and 
Biasca, including the St. Gothard Tunnel, and the 30 kilo- 
metres between Bellinzona and Lugano, near Italy, the 
Italian frontier being 75 miles further south than the 
southern end of the tunnel. By one of the systems large 
bells fixed on the top of iron pillars, one of which pillars is 
fixed at the end of each kilometre along the mountain 
portions of the railway, are sounded by automatic apparatus 
placed in the nearest stations on either side. One line wire is 
required for this purpose. By the other system the flanges 
of the wheels of each train run over piecesof mechanism fixed 
alongside the rail at distances from each other of one kilo- 
metre, and the train is thereby made to record both its 
position and its speed on a constantly moving length of 
endless paper passing through the registering apparatus at 
the nearest station. Should an accident happen on the 
line, the guards of the trains have great facilities for giving 
information by wire to that station. The two systems are 
_ separated from each other, so that should one break 

own anywhere the other is not likely to break down at 
the same point; and even in the event of an accident to 
both, there is a third alternative in the use of the ordinary 
railway telegraph. 

Among the engravings on p. 366 accompanying this article 
three of these pillars are represented, two of them in imme- 
diate connection with the sending apparatus at one of the 
stations, and the third one at a distance along the line. 
These pillars are of iron, and about twice the size of ordi- 
nary English pillar letter-boxes. The bells on the tops of 
them are large, and can be heard for a considerable 
distance; and as one of them is placed at the end of each 
kilometre along the line, they serve not only to inform 
workmen on the railway of the position of approaching 
trains, but to a certain extent are understood ae by resi- 
dents in the locality. The pillar bells, in fact, discharge 
three functions—(1) They advise the nearest stations of 
the movements of the trains; (2) they advise persons 
along the line of the march of the trains; (3) they enable 
persons on the line to send signals to the two nearest 
stations, 

Battery power to work this system is not provided at 
every station, but at each alternate station. reference 
to the diagrams it will be seen that some of the pillars 
have two bells, whilst others have but one. The double- 
belled pillars, giving a double chime, are always in connec- 
tion with the next station to the north, and the single- 
belled = with the next station to the south; thus the 

at difference between the up and down chimes clearly 
Indicates the direction from which the train is coming. A 
very feeble constant current is always flowing alon 
the up and down line wires from two batteries, which 
have their copper poles connected with the earth. This cur- 
rent is too feeble to move the armature of the electro-magnet 
which we shall call A atthedistant station, that magnet being 
wound with wire having but slight resistance, but it con- 
stantly holds down the armature of an electro-magnet R 
at its own station, the electrical resistance of that magnet 
being high. When a signal has to be sent along the line, 
the depression of the key, whether it be done by hand, as 
on the line, or by automatic apparatus, as at the stations, 
oreaks the feeble line current, releasing the arma- 


ture of the et R, which in its turn draws back a 
detent, and the clockwork of station bell B begins to 
revolve, driven by a weight of 25 kilogrammes. This 
clockwork carries a rotating contact men which is in 
connection with a more powerful line battery, which 
when thus called into temporary use gives the signal at the 
distant station or stations, because it has power enough to 
cause the magnet A, or aseries of such magnets in a series 
of line pillars to act. It will be noticed that the works 
inside the line pillars are very simple. When the 
distant signalman desires to give information about the 
trains, he depresses a key, thereby he breaks the 
feeble constant line current, and the clockwork of the 
station bell B is set in motion as before; but he has to give 
his signals by hand by means of the ordinary key 
instead of by the automatic apparatus used for this 
purpose at the stations, as hereinafter described. It 
is intended, in course of time, to use none but the auto- 
matic method on the St. Gothard Railway, because it gives 
great freedom from error, and each signal is sent with 
measured deliberation, such as might not always be done 
by hand by a man who wants to give hurried information 
about a railway accident. At each kilometre inside 
the St. Gothard and the other tunnels the automatic appa- 
ratus in each pillar-bell is made in specially compact form, 
and is so enclosed as to be protected as much as possible 
from the action of damp air. 


The accompanying cut, Fig. 1, represents the automatic 
apparatus used at each of the mountain railway stations 
to send pillar-bell signals. These signals are seven in 
number, and are sent by means of brass discs. Six of 
these discs are represented resting on their several pegs; 
but disc No. 7 is upon the signalling peg. When the 
signal has to be sent, a little weight inside the box is 
raised by pulling down a short cord, the handle of which 
is represented at the bottom of the cut. The weight then 
slowly falls, turning the clockwork carrying the disc with 
measured velocity. Each tooth on the disc breaks the 
weak line current in turn by acting upon a contact breaker; 
thus the bells are rung by the method already described. 
The galvanometer needle, represented in the cut at the to 
of the apparatus, is in circuit with the feeble line current, 
and when that current is all right the needle has an inclina- 
tion of 20 deg. 

Seven different systems are used in connection with this 
bell system. In the following explanation of the signals, 
each dot means a stroke of the ec pm 

(1) A train is starting southwards :— 

e e e e e 

(2) A train is starting northwards :— 

e e e e e e 

(3) Time signal given daily at twelve o'clock. The 
moment of midday is indicated by the first of the following 
twelve strokes of the bell :— 

e e e e e e e e 

(4) A man on the line between stations, but not at a 
station, asks for a locomotive to be sent, because of an 
accident :— 

eeeee 


(5) Demand for a locomotive, with a man also, to 
assist :—- 
eeeee e 


(6) Stop all trains :— 


(7) A runaway wagon on the line :— 


The two ends of the St. Gothard Tunnel are higher 
above the sea level than the top of Snowdon, so a runaway 
wagon has a long journey before it to Biasca in Italian- 
speaking Switzerland, or to Erstfeld in German-speaking 
Switzerland, if not stopped en route. Last year no less 
than three runaway wagons were stopped by the aid of 
signal No. 7; they were but workmen’s small trucks. 
One of these pillar bells is placed in a niche at the end of 
each kilometre in the St. Gothard tunnel, and are most 
useful in informing the workmen therein as to the locality 
of trains. 

The apparatus for registering at the nearest stations the 
position and speed of trains next demands attention. At 
the station the — pole of a battery is permanently 
connected with the earth, and the other pole with the line 


wire, on which the self-recording instrument is placed in 
circuit. Under normal conditions, no current passes, 
because the line wire has then no contact with the earth, 


P | examined to discover at what 


For example, let A, B, Fig. 2, represent the line wire, D the 
self-recording instrument, K the battery, E the earth, and 
HH the line of rails, connected at each kilometre with 
mechanical apparatus acted ae by the flanges of the 
wheels of passing trains, which apparatus then places the 
previously disconnected line wire in electrical connection 
with the earth; it follows that each wheel of the train will 
send a single pulsation of electricity along the line, and 
these pulsations are registered at the station. The perma- 


‘Te 
nent way apparatus which does this is fully explained by the 
engravings, page 366. The box in which the contact is made 
is 1°5 metre above the ground, and hasa closely fitting door 
to keep out rain. An insulator is attached to each side of 
it, the one carrying the line wire and the other the earth 
wire. The contact inside, when made, is a rubbing one, to 
keep the metallic surfaces at that point clean and bright. 
The registering apparatus at the railway station is driven 
by a good and strong clock, which runs for thirty-six 
hours, but is wound up daily at the same hour. This 
clock, by means of friction rollers, draws an endless slip of 
paper off a reel at the rate of 3 centimetres length of paper 
per minute, and this action goes on continuously day and 
night. There is a little inking roller, which does not 
normally touch the tape, and which is supplied with ink 
from a store which lasts for three or four weeks, in the 
larger wheel above it. A lever is connected with the 
armature of an electro-magnet, which is excited every 
time the wheel of a carriage passes over one of the contact 
makers on the permanent way. The point of this lever 
therefore presses the paper a against the inking 
roller at the e of each wheel, the wheels therefore 
giving with a lively rattle a series of dots with the passage 
of each train, which dots are so close together as to record 
a short straight line onthe paper. The number of wagons 
on the train being known, also the speed of the tape, it, 
follows that by measuring these recorded lines and the 
spaces between them, the railway managers can tell at 
what speed the train runs at each kilometre of its — 
and as running fast down hill on a mountain railway 
might have dangerous consequences, any driver who makes 
too short a record on the paper is called to account. When 
a train is climbing the mountains either to the north or 
the south of the St. Gothard Tunnel, it always makes its 
record at the station above it; if the station below wants 
to know its position, it has to inquire of the station above 
by means of the ordinary Morse telegraph instrument. 
The slips printed by the passing trains are y 
examined daily in the office of the inspector of telegraphs 
at Lucerne, Herr A. Boechtold, and the work of examina- 
tion of the speed of all the trains of the day before occu- 
pies an assistant for but two hours. There are permanent 
scales in the office with which the printing slips should 
agree, and upon placing the slip recorded by the ing 


of a train between any two stations alongside the per- 
manent scale for the distance between those icular 
stations, it is at once seen whether the run has been per- 


formed in proper time. If not, the > is more minutely 
rt of the length the speed 
was faster or slower than the regulation time. For 
instance, let us take the record of an actual run of a goods 
train between Bodia and Biasca on the southern side of the 
St.Gothard Tunnel. As the clock draws out the tape at the 
rate of three centimetres per minute, and this record of the 
train is 27 centimetres in length, it follows that the train was 
nine minutes on the journey instead of fifteen minutes, the 
regulation time. en a train goes down hill too fast the 
driver is fined 4f.—3s. 2d. To ascertain the actual 
of the train, the number of centimetres—1800—per hour’ 
traversed by the tape is multiplied by x, the distance 
between the marks, and divided by v, the authorised 
velocity in kilometres per hour, and the product should 
equal y, the distance on the tape between two marks if the 
driver goes at an even speed, thus: = 4%. 

To save time in calculation, a transparent scale has been 
cut, which, when laid upon the tape, shows at a glance the 
speed at which the train was travelling. The whole appa- 
ratus serves another purpose—that of icing very useful to 
the station master, as by it he knows exactly where the 
trains are, and how fast they are —- 

The cable in the t tunnel is 15 kilometres long, and 
what with heat, moisture, and the operations of workmen, 
is more difficult to keep in order than tunnel cables always 
are. It consists of seven conducting strands ; each strand 
is 1°84 millimetre in diameter, and is composed of seven 
fine copper wires, each 0°7 millimetre in diameter. 
strand is insulated by two coatings of Chatterton’s com- 

und, and two coatings of gutta-percha, in alternate 
saa ; the diameter of each insulated strand is 5°2 milli- 
metres. Each insulated strand has a serving of plaited 
hemp. The seven strands are twisted together, and the 
combined have an outer coating of plaited hemp. The 
protecting coating of the cable consists of 18 iron wires, 
each 4°4 millimetres in diameter, and the whole cable has 
a strong outer covering of plaited hemp, bringing its total 
diameter up to 33 millimetres. It was made by Messrs. 
Felten and Guillaume, of Cologne, and its total cost was 
120,000 francs, including the placing of it in position in 
the tunnel. The Meidinger  arvee used for the per- 
manent currents in the ——— already described con- 
sist of zinc and copper elements, the latter below, the 
former above, in each cell. Solid crystals of sulphate of 
copper are at the bottom of each cell. In the batteries 

intermittently Leclanché cells are employed. 

Auxiliary disc signals, worked by electrical and me- 
thanical means, are used at some few places along the line 
to give warnings to the engine drivers, . boliy 
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ENGLISH AND FRENCH FLEETS. 


SrMonpDs has pre} a statement of the relative 
strength of the English and Navies, to which we have 
referred elsewhere, and from which we extract the following 


tables :— 

The following are the Names of Armoured Shi, oy | in 1885, 
with Vote from French Marine Budget, ise (Estimates), 
for Hull, Engines, &c.—See p. 1700—1636 :— 

= t Where Amount to be | To advance 
Nameo—French. building. | spent in 1885. | to in I 
francs. | 
fAmiral Baudin .. Brest 2,903,000 | 98 complete* 
Neptune Brest .. 2,573,000 49 
Bremnus " Lorient 1,511,000 23 
Formidable .. Lorient 1,540,000 75 

© | Indomptable Lorient 1,020,000 complete 

S}Hoche .. .. --| Lorient 1,924,000 53 
ta Toulon 3,000,000 34 

Charles Martel . Toulon 1,470,000 18 
Marceau | 2,480,000 82 
= | Furieux.. .. erbourg 312,000 complete 
cap Toulon .. 284,000 complete 
\Requin .. .. Industrie 826,000 complete 
N.B.—2 centract| 19, 000 

3 z in Rochefort 319,000 complete 
3, N. .| Cherbourg 690,000 n 
.| Brest 275,000 5 

15 Total 1,284,000 | 

(Achéron .. 541,000 complete 
.| Cherbourg . 927,000 90 
q Phiégeton.. .| Cherbourg . | 7,500 51 

-| Cherbourg 589,500 4¢ 
E 388 500 aplete 
- en’ 388,500 com 

| Grenade Lorient. 388,500 64 

Mitraille --| Rochefort 852,000 complete 
4,507,000 | 
fr. 25,634,000. 
Total {| A. £1,025,360 | 


Frenca Contract, p. 1636.—Constructions par l'industrie privée 
(appareils 4 vapeur, chauditres, ées). 
francs, 12,250,000 = £490,000 
_ Achats de bitiments construits Yindustrie. 
» 7,600,000 = £304,000 


Total Contract Bill 794,000 


Total ships A ‘ 1,025,360 
B grand total £1,819,360 


P. 1521, Exercise 1885.—Division Cuirass¢ée—“ Tous les Ministres 

qui ont dirigé le service de la Marine dans ces derniéres années, 
ont été d’accord pour reconnaitre l’utilité de la reconstitution d’une 
force navale stationnant comme autrefois sur les cétes Nord et 
Ouest de la France et composée de batiments cuirassées.” 
_ The French effective Naval Budget was in 1883, p. 1322, 
increased from £6,296,106; 1882, to £7,900,000 (Artillery vote 
omitted); and in 1884—1885 reduced to £7,400,000; p. 1524 Exer- 
cise, 1885, contains long lanations why the vote is not greater, 
owing to the failure of the National Budget. 


English Armoured Ships Building Estimates, 1884-85, pp. 193, 7, 
201, 4, 6, 11. 


Amount to | 
Amount to 
Where be spent in “an | To advance 
building. | 1884-85. es, (in 100ths. 
Hull. | Contract. | 
| 
Warspite(cruiser) Chatham 38,400 50,000 90 
() Rodney .. ..|Chatham 42,300 51,000 66 
Hero .. .. ..| Chatham 30,670 15,000 | 
+) Camperdown ..| Portsmouth 37,250 940 38 
(6) Howe .. .. Pembroke . 54,420 34,910 56 
6) Anson.. .. ..| Pembroke ..! 48,540 00 34 
) Benbow = = 27,100 ? 
s i | (A) 246,580 | (A) 253,950 
cruiser oof 
1 new vessel pro- | | 
Armoured Ships Launched, Fitting.—See Estimates, 1884-85, 
ae p. as above. 
Collingwood 1,760 | 83 
¢ oe! 
Colossus .. ../Portsmouth... 18,709 complete 
mperieuse (cruiser) Portsmouth. -| 41,620 15,940 | tocomplete 
(/) Edinburgh... Portsmouth... 10,346, — 73 
| $4,475! ‘97,700 
8 building and 4 | (A) 246,580 | (A’) 253,950 
fitting .. .. 12 
@) 331,055 | (a) 271,650 
‘otal Frenc! 
| (6) 331,055 labour. 
and S8gunboats — nf 
N.B.—The amount £331,055 | labour and 
being for 701,462{ materials. 
amount for material 193, 7, engine 
and 201) must be added to form | (a) ms0| amount 
@ basis for comparison between 211 
French and English esti- 
mates. Both accounts seem to engines, 
me as correct, as, for instance, vonsa2{ labour, & 
apparent time, &c. materials. 
Benbow 
official 
160,000 t 
in Parlia- 
ment. 
1,223,112 
| 1,810,860 { (8) French 
excess of 
French 
amount. 
1885.—The French thus vote £596,248 more annum than we 


do in building 15 new armoured ships, to our 12 above. 

(b) are imitations of the French barbettes; (c) also imitation 
with lighter guns and armour; (f) citadel ships, old style, 43-ton 
guns B.L. Comment is waste of time. 
ae ish engine amount is £271,650; building labour, 


N.B.—French Navy Estimates commence January 1st. The 
English April 1st; thence 2 dates to this paper. 

(y). I can find no charge in our estimates for 
by contract. It was stated officially in Parliament that bow is 
to cost £160,000 this year. Also new English ships are to be 
armoured one-third their length only. The French are armoured 
their whole length. 

Two English and 6 French ships will be completed this year. 


The French employ in their dockyards 22,852.—See p. 1658, 
Exercise et ouvriers’ des constractions 
navales, 22,852. 


* Attached to a Fleet, 1686, N.B.—The above amount includes 
materials, 


Our (p. 205, Navy Estimates 1884-85) total men, 18,441. 
P. 213.—We build by contract 1 ironclad, 2 despatch vessels, 2 


vesstls, 1 boat, 4 boats. 
. 1700.—The French, 2 iron , 8 torpedo vessels, 3 despatch 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE thin sheet and tin-plate makers of South Staffordshire and 

East Worcestershire report themselves busy. They are running 

their works full time, yet they are behindhand in deliveries. 

During the week additional orders have been booked from the 

United States and Australia, while Germany and some other parts 

of the Continent are also buying freely. The sheets are used 

mainly for working up and semaine purposes. Makers would be 
glad to see an advance in prices, and should the present activity be 
maintained a rise will pro! be secured by-and-bye. Current 
pope are :—£9 to £9 10s. for working-up singles, £10 10s. to 

11 for doubles, and £12 to £12 10s. for lattens. Stamping sheets, 
up hy 24 g., are quoted £12 10s. to £13, and lattens, £13 10s. 


Charcoal sheets, in which a select trade is doing, are quoted 
such firms as Messrs. John Knight and Co. as—singles, £19 10s.; 
doubles, £21; and lattens, £22 10s. Tin-plates are reported firm 
at the rise of 1s, per box recently announced by Messrs. E, P. and 


W. Baldwin. 

Makers of i merchant and galvanising sheets 
themselves to-lay—Thursday—in Birmingham, to be, 
there, in receipt of more specificati Cc quently 
them are running their works full time. 

Hoop makers spoke rather more satisfactorily of their position. 

There was a report upon ‘Change that the United States hoop 
importers have this season formed something like a combination 
among themselves to get their English supplies through one and 
the same representative in England, so as to put an end to the 
excessive competition which existed in the importing business 
during last year, but my inquiries from other sources failed to 
establish the complete authenticity of the report, or, at any rate, 
the fact that the combination includes the whole of the United 
States importers. 

Earl Dudley’s bars remain at £8 2s. 6d. 
£7 10s. to £7; second qualities are £6 10s.; and common, £6 to 
£5 15s. Steel sheets, bars, and billets are in increased sale, and 
the importation of blooms from the steel making centres to be 
rolled down in our iron mills is growing. 

Ironmasters this week repeat their contention of a week ago, 
that the slight drop in ironworkers’ wages will not permit of their 
giving buyers any more favourable terms. The reduction will, they 
state, e a difference in the cost of manufacture of only between 
1s, and 1s. 9d. per ton, according to the class of iron produced, and 
such a relief they badly need, even at the prices now prevailing. 

Pig iron is without improvement. 

Some of the wire-drawing mills in Shropshire have this week 

in started to work, the strike of the operatives being now over. 
utual concessions, I am given to understand, have been made. 

The Cannock Chase Associated Colliery Owners have issued 
their new summer list. Deep house coal now becomes officially 
10s., lumps 9s., and nibbles 8s. 6d. Steam or forge coal is 5s. per 
ton into boats, and 5s. 6d. into trucks. 

Various of the millmen around Wolverhampton, Willenhall, 
Wednesbury, Darlaston, and Tipton have determined that a Mill- 
men’s Union, separate from the Iron Trade Wages Board, is needed, 
and have formed a committee to consider how such a Union can 
be established. When this society has been formed, it will take 
into consideration the question of extras on long lengths and 
28 w.g., the restriction of the output, the employment of boys 
before the rolls, the question of Hr ape pe the Wages Board, and 
the protection of the existing card-list of prices. 

Ten of the firms e in the South Staffordshire and East 
Worcestershire chain le have, it is stated, consented to concede 
the advance of 10 per cent. demanded by the operatives. The 
other manufacturers, however, still resist, on the ground that the 
state of trade does not warrant a rise. The strike has lasted five 


The local authorities in the Midlands who have undertaken the 
manufacture of gas on their own account are making very fair 
profits. Last week the Walsall Corporation notified that they had 
saved £8000 on the preceding year, and now the Tipton 
Board announces that up to March, 1884, the profits on the gas- 
works have amounted to £4763. 

Satisfaction is expressed at the favourable reception of the 

Dudley, Sedgley, and Wolverhampton Tramways isional 
Order, the object of which is to allow the company to use steam 
or any mechanical power on their authorised tramways. 
A notable exhibit at the Building Trades and Gas Exhibition at 
Bingley Hall, Birmingham, is the generator shown by the Dowson 
Economic Gas Company, of Great Queen-street, Westminster. 
50 cent. over the ordinary gas supplied from local 
authorities. 

The industrial section of the Wolverhampton Fine Arts and 
Industrial Exhibition, which is to be opened on the 30th inst. by 
Lord Wrottesley, will embrace representations of the chief manu- 
factures of the district. 

E effort is wy heme to make the visit of the Royal Agri- 
otha Society to Shrewsbury in July next a complete success, 
The local railway companies have determined to provide temporary 
passen; stations as near as possible to the show ground, the 
result being that a large proportion of the traffic will be taken off 
the streets in the centre of the town. Some difficulty has, how- 
ever, arisen as to the condition of the English Bridge. The 
Society have informed the Town Council that it is far from being 

di ugh for the occasion. A committee of the Cor- 
poration are now considering the erection of an additional bridge 
or pontoon. 


here and 
certain of 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The iron trade of this district continues in a life- 
less condition so far as the weight of new business coming forward 
is concerned. Prices are not actually quoted any lower, and 
makers who have deliveries against contracts to keep them going, 
hold on pretty firmly to late rates, but there is no real strength in 
the market, and where business has to be ‘ht concessions are 
made upon current rates rather than allow orders to pass. There 
are a few buyers in the market at low prices, but generally there 
is an indifference about giving out orders, as there is nothing in the 


present of e to warrant the expectation that prices 
are at ely to take any upward movement for some time to 
come. 


There was only a very small business doing at the Man- 
chester iron market on Tuesday, with a tendency towards 
weakness rather than firmness in prices. For pig iron there was 
but little inquiry. Lancashire makers who are fairly off for 
deliveries, and are ps very little iron into stock, are from 
43s. 6d. to 44s., less 24 as their minimum quotations for forge and 
foundry qualities delivered equal to Manchester. Only a very 
small weight of iron is being sold on the basis of these ges but 
there have been moderately large offers at about 6d. to 1s. ton 
less, which local makers have declined to entertain. istri 

ds, such as Lincolnshire, average about 43s, 4d. to 44s. 4d. less 
24 for forge and foundry delivered here, but only a few occasional 
sales are being made. In some of the outside brands very low 


prices have recently been taken to effect sales, and notwithstand- 
ing the stronger tone reported during the past week from Glasgow, 


Other best bars are | }, 


Scotch iron is being offered here at 6d. to 1s. per ton under makers’ 


prices, 

The hematite trade continues in a ey See gH condition, 
There are very few orders going out, and 55s, 6d. to 56s, less 2 
remains about the average price which would be taken for oa 
foundry brands delivered into this district. 

The shipping season has brought forward a little more activity 
in the finis! iron trade, but there is no great weight of orders 
giving out, and with a continued very dull tone in the home trade, 

rices are weak. For good Lancashire and North Staffordshire 

delivered into this district £5 15s, ins the minimum 
quoted price, but rather than allow orders to pass, makers in many 
cases are pre to offer some concession to buyers, and some 
common local makes and North-country brands can be bought 
readily at about £5 12s. 6d. per ton delivered here. For local 
made sheets £7 7s. 6d, to £7 10s., and for hoops £6 5s., are about 
the average prices for delivery into the Manchester district. 

A pair of powerful pumping engines, specially designed to-supply 
an unusually large quantity of water for the space occupied by the 

uumps, have just been completed by Messrs. G rand and 

olland, of Manchester, for a sugar works at Calcutta. In addi- 
tion there are one or two features rather out of the way in 
connection with these engines, which it will be interesting to 
notice. They have been arranged not only to act as supply 
pumps, but they are also designed to perform the duties 


by | of a fire-engine in case of need, and the pe are adapted 


to drive special machinery in connection with other portions 
of the works. The pumps are quadruple acting, drawing their 
supplies from two separate reservoirs, and are constructed to be 
stopped or started alternately or to work separately or in combina- 
tion without stopping the engines. The steam cylinders are each 
14in. diameter, and the cranks are set at right angles to enable the 
engine to be started at any portion of the stroke, and the maximum 
duty of the pumps is to disc 224 tons of water per hour with 
a steam pressure of 90 lb. The whole of the pump- 
ing engines is very compact, the air vessels being utilised as sup. 
porting pillars for the working parts, whilst the bed-plate contains 
the p ges of the suction water cast together, and is constructed 
with separate doors for clearing out the inside; it is also arranged 
to act as an air cushion to prevent any possibility of sudden shocks 
caused by the influx water on the suction side, and it is provided 
with a large chamber projecting downwards, the main object of 
which is to prevent any oscillation of the water from one pump to 
the other. Amongst other details of the pump, special attention 
as been devoted to construct the water passages of such form and 
eapean es to reduce the friction of the water to a minimum 
and to prevent the possibility of air accumulating. The valves 
are of the rubber pot lid ¥ and the seatings are of gun-metal, 
having perforations cast obliquely with the object of causing 
the water in passing through them to gradually turn the 
lids at each stroke of the pump, and thus ensure durability, 
This arrangement of the valves gives a steady centrifugal motion 
to the water, and, it is claimed, creates a greater discharge than 
is secured by ordinary valves of the same dimensions. The faces 
of the seatings are turned concave, and this is a new feature 
introduced to ensure a perfect adjustment of the lids to the rim 
of the seatings. 

A fairly steady tone is still being maintained in the coal trade of 
this district, and although the recent burst of warm weather has 
caused rather a falling off in the demand for house-fire coals, it 
has not been to such an extent as to make itself materially felt in 
the market. Other classes of fuel are without change, common 
round coals moving off only slowly for iron making and steam pur- 
poses, with engine fuel still in fairly good demand, but supplies 
generally quite equal to requirements. In the Manchester district 
collieries are kept running pretty near full time, with comparatively 
very little of the output going into stock, but in other districts 
four days a week will represent about the av-rage all through. As 

prices, quoted rates are without ma.-rial change; but the 
tone of the market is weak, and generally there is a little giving 
way where concessions are absolutely ni to secure orders, 
The average = at the pit mouth are about 9s. for best coals, 7s, 
for seconds, 5s. 6d. to 5s. 9d. for common house-fire coals, 5s. 3d, 
to 5s. 6d. for steam forge coals, 4s. 6d. to 4s. 9d. for burgy, 3s. 9d. 
to 4s. for best slack, and 3s. to 3s. 6d. for good ordinary qualities. 

There is a moderate amount of activity in the shipping trade, 
but the quantity of coal, especially of the commoner qualities, 
offering in the market is so large that very low prices are taken to 
secure orders. Lancashire steam coal delivered at the high level, 
Liverpool, or the Garston Docks, can be got readily at 7s. per ton, 
with some of the better sorts fetching about 7s. 3d. per ton. 

Barrow.—The attendance at the iron markets of the district 
was very thin, and business is almost at a standstill. C 
are very backward in placing out orders, and although prices are 
remarkably low, no tion isnoticeable in transactions. Makers 
are anxious to do jiness, but expecting that merchants will 
have shortly to come in and buy, any attempt to force down prices 
is firmly met. I can hear of no order of any extent coming to 
hand on either home or foreign account. Prices are unchanged, 
last week’s quotations ruling ; business in mixed Bessemer samples 
is doing at 47s. 6d. per ton net at works prompt delivery. Inferior 
samples are in demand at from 46s. per ton and upwards, The 
weight of metal on hand has been slightly reduced, as makers have 
been bringing down the production nearer to the present transac- 
tions. Steel makers are but indifferently employed, and the trade 
generally is in a very dep condition. Indeed, there is such a 
slight demand that some makers in the district have been forced to 
aise / and in some cases to entirely, suspend operations. It is 
Impossi ie to say when an improvement will take place, but it is 
impossible for the trade to continue in its present state very much 
longer. Rails change hands slowly at from 90s. and upwards 
ton net at works. Shipbuilders’ are remarkably. dull and few 
inquiries are being made; indeed no new orders have been booked 
for some time, and few contracts are on the books. Iron ore is in 
oo 6d. to 9s. per ton net at mines. Stocks are 

vy. 


(From our own 

COALOWNERS generally combine in the statement that trade is 
very quiet, but from the official return of the weight sent by the 
various Yorkshire collieries to Hull by rail and water, over 
tons more were sent during April last than during March, and 
over 11,000 tons more in the four months than for the corresponding 

iod of 1883. The total tonnage last month was 109,768 against 
To,576 tons in April last year, or 390,520 tons from January to 
April as com with 379,180 tons last year. Still the exports 
have fallen off considerably, only 33,825 tons having been sent, as 
compared with 51,643 in April, 1883. Denaby Main heads the 
list with 12,904 tons, which is a decline of 1272 tons in Avril, 1883. 
South Ki Colliery, close to the New Hull and Barnsley line, 
has sent 3736 tons during the year, this being an entirely new 
name on the list. Wharncliffe Carlton, where the explosion took 
place, sent last month 1072 tons, as compared with 748 tons last 
year. The West Riding and Silkstone pits have only sent 7352 
tons since January against 12,508 tons last year. 

The Miners’ National Union are not satisfied with the rt of 
Mr. Arnold Morley on the explosion at Wharncliffe Carlton 
Colliery, in October last. They have issued a circular in which 
they urge that a theory put forward on behalf of the men, that the 
explosion was caused by shot-firing, is much more probable than 
that endorsed by Mr. Morley, viz., that the gas ignited at 

henson lamp, and state that there was found at one spot & 
set of drilling pear, cartridges, the shot-firing lamp, and a hole 
drilled. Mr. Morley’s statement that it had been “ conclusively 
proved that there are no grounds for believing that the catastrophe 
was in any way due to the bad management,” is controve 
the miners, who say that the chief ee. Mr. Mitchell, 
admitted that there was not more than 158 cubic feet of air per 
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man per minute going down the mine, and that, too, in a Barnsley 
‘bed 9ft. thick, The circular, which is signed by John Forman, 
William Wight, and William Crawford, concludes with the 
strong statement :—‘‘ We regard Mr. Morley’s report as most 
unsatisfactory. The statements made are not quite accurate, and 
the inferences drawn from them are groundless and absurd. He 
may not be to blame for ony to take up such a ridiculous posi- 
tion, nevertheless throughout the entire inquiry he seemed more 
anxious to palliate the shortcomings of the management than to 
ascertain whether or not inefficient management or gross negligence 
had not been the cause of the sad catastrophe.” 

The Board of Trade returns for April are tage most disappoint- 
ing, so far as Sheffield goods are concerned. In hardware and 
cutlery the totals for April of 1882, 1883, and 1884 are £329,835, 
£294,863, and £264,889. France, Spain, and Canaries, the United 
States, foreign West Indies, Brazil, Argentine Republic, British 
North America, British possessions in South Africa, and Austra- 
lasia are all decreasing markets, the most serious decrease, as usual, 
being in the United States, to which the value last month was only 
£25,692, as compared with £35,453 for the corresponding month of 
1883. In ay iron there is also a fall from £346,121 to £274,894, 
the Uni States, France, Germany, and Holland showing a 
decrease, while Russia, Belgium, Italy, and British North America 
are improving. Steel rails are rapidly ceasing to be a Sheffield 
trade; still, it is interesting to note that here, too, the business 
has fallen off very seriously. Italy took a value of £39,984 in 
April, 1882; of £26,845 in April, 1883; and only £136 last month; 
the United States for the similar period show values of £93,982, 
£28,416, and £10,640; British North America, £23,469, £31,800, 
and £10,858; British possessions in South Africa, £19,814, 
£9630, and £7931; British East Indies, £46,953, £81,677, 
and £44,576; and Australasia, £29,034, £49,125, and £66,280—the 
latter a large increase. Sweden and Norway have increased from 
£6952 in April, 1882, to £18,571 in April, 1883, and £39,826 last 
month; while the values sent to Spain and Canaries in the same 
period have been £3781, £1066, and £5615. 

There is still a serious downward tendency in steel. The value 
for April, 1882, was £184,096; in April, 1883, it c to 
£118,822; and last month it dropped again to £101,225. Th 
United States is in the chief cause of the decline. In April, 
1882, the Uni States markets took steel to the value of 
£113,739 ; the following April there was a “‘ pull back” to £47,955; 
and last month the entire value sent to America was £33,908. 

The miners, some 1500 in number, employed by Messrs. Cromp- 
ton and Co., at the Butcher Wood, Stanton Hill, and Pleasley 
collieries, in the Erewash Valley, struck work against what they 

rd as a 2s, per week reduction, made up by the owners of the 
collieries, who also own the cottage houses occupied by the men, 
wanting to raise the rent 3d. per week, to put an extra ld. per 
week on the colliery field club, and to take off the allowance of 

Messrs. William Coope and Co., of Tinsley Steel, Wire, and Iron 
Works, have recently booked orders for 1000 tons of steel wire 
rods for different firms in this country. It is satisfactory to be 
able to state that the German competition in the home market is 
now being fairly met. 

Letters received from Sheffield workmen who have recently 
emigrated to Sydney, Australia, give a deplorable account of the 
labour market in those parts. Thousands of people are out of 
employment, hundreds of families living on one meal a day and 
sleeping in the open, and many capable artisans only too glad to 
be permitted the privilege of working their passages home. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade shows no sign of improvement, and 
the outlook is still most discouraging. At the market held at 
Middlesbrough on Tuesday last there was but a scanty attendance, 
and the prevailing tone was even less hopeful than on the previous 
Tuesday. Local consumers are holding off in the expectation of 
es at lower rates, and inquiries from abroad are almost 
entirely absent. It was difficult to fix any market value for pig 
iron, as few sales were made. No. 3g.m.b. may be considered to 
be worth 36s. 9d. per ton for prompt delivery, though it is not 
improbable that merchants would take 3d. per ton less. It is 
thought that some buying must shortly take place in order to cover 
sales previously made ; quently pr s hold t iously 
their nominal quotations, which are 37s. to 37s. 3d. for No. 3. 
These prices are, however, only paid where special brands are 
insisted on. The usual quotation for forge iron is 35s. 3d. per 
ton, but in some cases 3d. per ton less has been accepted. 

Warrants have scarcely ever even been mentioned lately. The 
stocks in Messrs. Connal’s Middlesbrough store has remained 
unaltered for several weeks. It stands at 60,427 tons. 

agg from the Tees have been exceedingly slack this 
month. The pig iron exvorted up to Monday last amounted to 
30,829 tons, as against 32,379 tons sent away last month. 

In the finished iron trade bars command at present better prices 
than plates, and there are orders sufficient to keep all the bar mills 
regularly in operation. Orders for plates are still scarce, and it is 
with the greatest difficulty that the mills are kept going at all. 
Prices are unaltered, the lowest limit having evidently been 
reached. For ordii specifications ship plates are £5 to £5 2s. 6d. 
per ton; angles, £4 12s. 6d. to £4 15s.; and common bars, £5 2s. 6d. 
to £5 5s.—all free on trucks at makers’ works, cash 10th, less 
2h cent. 

e price of steel rails is maintained at £4 12s. Gd. per ton, and 
most of the works are at present working nearly full time. Messrs. 
Bolekow, Vaughan, and Co. are making at their Eston Steel 
Works rails which will not be required for several months. It is 
feared that these works will have to be closed at Whitsuntide 
unless further orders come to hand meanwhile. 

The boring operations which are being conducted on behalf of 
Messrs. the Weardale Iron and Coal Company, in Weardale, have 
resulted in the discovery of a rich vein of ore about 100ft. thick. 

Messrs. Tannett, Walker, and Co., engineers, of Leeds, have 
received orders for a portion of the machinery required for a new 
steel works at Bilbao. Amongst other things they have to supply 
some engines, the total weight of which, it is said, will amount to 
400 tons. The engines are for rolling bars, rails, and beams. They 
are to be compound, with two high-pressure cylinders, 42in. dia- 
ee two low-pressure cylinders bin, diameter, with a stroke of 


Those engaged in the shipbuilding trades on the north-east coast 
have been somewhat perplexed by some recent remarks made by 
Sir J. Brown, of Shetfield, who ought to know something of the 
iron and steel trades. He is reported to have said that he was 
satisfied that the exact quantity of steel ship-plates sent from 
Germany to our shipbuilding yards would amount to half the con- 
sumption last year. He adds: ‘‘ That is an item with which I am 

lally familiar, because Sheffield first made the Siemens-Martin 
plates, and because I have seen what vast quantities of German 
plates are being imported by the shipbuilding concerns on the east 
coast—Sir W. G. Armstrong’s and our own Earle’s Company 
among them. Yet this competition is successfully prosecuted 
Germany in the face of enormous difficulties. She has to 
buy coal from us. A large portion of her pig iron is 
nd carriage to pa: ‘ore the goods reach the port of shipment; 
and then there is the freight across the German soy ‘And after 
these tolls Germany p her plates upon our soil at £1 a ton 
less than Sheffield—Sheffield, which began the manufacture of 
them—and at least 10s. per ton less than the prices of the Middles- 
brough and Scotch rolling mills recently a Now the diffi- 
culties attending acceptance of Sir John Brown’s statements are 
these—firstly, there were only twelve steel vessels built upon the 
Tyne and four upon the Wear last year, and if the steel required 
for them was one half of it imported from Germany—which it 


the co 


to | 5162 tons; and fair quantities cl 


almost certainly was not—it still could not be properly described 
as coming in ‘‘ vast quantities.” The twelve Tyne-built steel ships 
include those made by Sir W. G. Armstrong, Mitchell, and Co. 
The total number of ships—iron and steel—built at all the yards in 
Hull was only twenty-one, and the majority of these were certainly 
of iron. This does not leave room for “ vast quantities” of German 
steel having been used up by Earle’s Company. 

Then, again, the ‘‘ Middlesbrough Rolling Mills,” quoted as 
recently opened and making Siemens’ steel plates, simply do not 
exist. There are none such ; Middlesbrough steel plates, as at pre- 
sent made and in the market, are produced by the Bessemer acid, 
or the B ic ,and by none other. Surely Sir 
John Brown has been * preaching a big sermon from a little text.” 
If not, let him give chapter and verse, and inform the public how 
many ships were built in this country last year of German steel 
plates, and where they were built, and what was their tonnage. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been some little movement in the pig iron market 
this week. Prices were down as low as 41s. 5d. a ton for warrants, 
when a slight upward movement took place, caused by rumours to 
the effect that production was about to be further reduced in the 
Cleveland district, and also that several additional furnaces were 
to be put out of blast in Scotland. These reports led to covering 
operations on the et of bears, and some buying on account of 
speculators followed. The past week’s shipments of pig iron were 
disappointing, amounting, as they did, to 11,925 tons as compared 
with 16,296 tons in the corresponding week of 1883. Advices 
received by ironmasters and merchants from Canada and the United 
States are not at all encouraging; and there is small chance of a 
very marked improvement in the state of business at a. The 
decrease in the stocks in Messrs. Connal and Co.’s Glasgow stores 
continues, having been rather greater than usual in the past week. 
There are ninety-seven furnaces in blast, as compared with 115 at 
mding date last year; but it is expected that the 
number will be reduced by two, probably in the course of the 
present week. 

Business was done in the warrant market on Friday down to 
41s. 6d. per ton. The tone was flat on Monday, with a further 
decline in the cash prices to 41s. 5d. On Tuesday morning business 
was done at 41s. 74d. to 41s. 84d., the quotations in the afternoon 
rising to 41s. 10d. cash. Business was done on Wednesday between 
41s, 8d. and 41s. 10d. cash., and 42s. to 41s. 10d. one month. To- 
day—Thursday—quotati fell to 41s. 54d.; but there was a 
slight recovery towards the close. 

The market values of makers’ iron show a further reduction 
since last report, and are now as follows :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 528.; No. 3, 50s. 6d.; Coltness, 56s. 6d. 
and 50s.; Langloan, 53s. ‘and 51s.; Summerlee, 51s. 6d. and 
47s. 6d.; Calder, 52s. 6d. and 47s.; Carnbroe, 51s. 6d. and 47s. 6d.; 
Clyde, 47s. 6d. and 45s. 6d.; Monkland, 44s. and 41s.; Quarter, 
43s. and 41s.; Govan, at Broomielaw, 43s. 3d. and 41s.; Shotts, 
at Leith, 52s. 6d. and 51s. 6d.; Carron, at Grangemouth, 48s. 
(specially selected, 54s.) and 47s. 6d.; Kinneil, at Bo'ness, 45s. 
and 44s.; Glengarnock, at Ardrossan, 51s. 6d. and 45s.; Eglinton, 
45s. 3d. and 42s.; Dalmellington, 48s. and 44s. 

The demand for hematite is quiet, and the price for Nos. 1, 2, 
and 3, f.o.b. at Cumberland ports, is 46s. per ton. 

There is no new feature in the malleable iron trade. The week’s 
shipments from Glasgow of iron manufactures embraced £64,500 
worth of machinery, including important exports of locomotives 
for India, and a considerable amount of marine engines and sugar- 
making plant. There were besides sewing machines to the value 
of £2430; steel goods, £9610; and general iron manufactures, 


The coal trade is in a fairly active state in most of its branches. 
Although the shipments are in arrear to the extent of 45,000 tons, 
compared with what they were at this time last year, they are 
still a pretty good average of years. From Glasgow the cargoes 
dispatched included 1850 tons to Montreal, 1650 to Bordeaux, 900 
to Constantinople, 900 to Dantzic, 500 to Caen, and smaller quanti- 
ties to other places. The efforts made by the coalmasters to obtain 
an increase of prices have hitherto been quite unsuccessful. At 
Troon, 7244 tons were dispatched; Ayr, 9061 tons; Grangemouth, 
from other ports. In Fife 
and Clackmannan an yore x has taken place in the demand, 
chiefly in connection with the briskness that now marks the conti- 
nental trade. The shipping prices are, in consequence, about 6d. a 
ton higher; but as there was great depression in the district for a 
long time, the increase will hardly compensate the colliery owners 
for previous losses. 

In the circumstances above stated, together with the remarkably 
dull condition of the pig iron trade, the coalmasters still refuse to 
advance the miners’ wages, although they are solicited to do so 
almost daily. The adoption of short time by the colliers at many 
of the pits in Lanarkshire is not producing the effects intended, for 
the reason mainly that abundant supplies of coal can be drawn 
without trouble from the other mining districts of the country. 

The slackness which now marks the Clyde Pe Ye mee trade has 
led to a further reduction of wages, which too — in the ship- 
yards on Monday, and varies from }d. to 4d. per hour. Operative 
engineers and boilermakers, whose wages have never been so high 
as those of the shipyard workers, have as yet not been reduced. 
Several new contracts have been fixed within the past week or two 
for iron sailing vessels, but they are not at all 
the vessels that have come off the stocks, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE return of the Swansea Harbour Trust shows a very satisfac- 
tory condition of things. The shipping rate for the month past is 
the highest known. The Tyne dredger has done very good work; 
it has already raised 340,000 tons. It is recommended that a reduc- 
tion be made in the tolls charged on vessels going to the Channel 
Islands, which will have the effect of putting the port ona par 
with Cardiff. At all the ports business has been very brisk this 
week; Cardiff maintains its lead, though there was a falling off 
last week of some 20,000 tons of coal as com: with the previous 
week. Prices have been well maintained, though in the matter of 
No. 3 Rhondda a slightly easier tone has been notieed. Best coal 
is in full demand at best prices. 

Progress with the new collieries in Monmouthshire and Glamor- 
ganshire is about to be made, but some little delay has taken place 
in getting the necessary sidings; that in the direction of Ponty- 
— especially, which almost takes the form of a short line of 

way. 

Great progress is being made on the Great Western and Rhymne; 
extension to Merthyr. The foundations of the great arid 
now secure, and the present summer will see the most important 
part of the undertaking finished. 

An important meeting of the Monmouthshire and South Wales 
Miners’ Permanent Provident Society was held on Saturday, 
when it was shown that a substantial i in bers and 
funds had taken place, and arrangements were made towards the 
annual meeting, when we shall have fuller report of the 
made by this society, which is one of the best institutions the 
colliers possess. If such a society had been in existence twenty 
years ago, instead of the so-called friendly societies, a great 
amount of suffering would have been avoided. But there is one 
institution which still remains in the background—the Colliers’ 
Building Society—which one of the leading coalowners started 
with the object that each collier should have a house of his own. 
It is notorious that throughout the present page of the coal 
trade of Wales no healthy effort of the kind has been 


cient to replace | f, 


there is too much fear that the colliers’ extra earnings have been 
squandered just as they used to be. 

The inquiry into the Barry Dock Promotion Bill continues to 
excite the liveliest interest. Though no fresh revelation as to the 
extent of the coal wealth of Wales has been made, there is no 
question that a large area of unworked lower coals remains; but 
the difficulty will be to produce them at a price that will enable 
the Welsh coalowner to compete in the market. 

The condition of the iron trade, is most unsatisfactory; half- 
time and little demand being the leading features. I am afraid 
that even a reduction of wages will not meet the present ——— 
Labour is now very low, and there is not much margin to 
obtained from further reduction. A gentleman thoroughly con- 
versant with the Welsh trade, and financially interested, told me 
this week that we have no outlook for good for a length of time 
to come, and that in his opinion some of the weaker ones will have 
to go to the wall. Artificial capital may support for a time, but 
without an improvement in trade a short time only. 

The tin-plate trade continues brisk and prices are very firm, 
ney for best brands. The enterprise of Rhymney works, 
which under Mr. D. Evans is in capital hands, has gone to the 
extent of making tin-plate, and work at present is satisfactory. At 
Dowlais parts of the old tin-plate works are being utilised for 
—_= Pitwood is quoted at 17s. to 17s. 3d., patent fuel is in good 

emand. 


Srext Suips.—A deputation waited on Wednesday on Sir T. 
Farrer, at the Board of Trade, to present a memorial asking for 
the appointment of a committee to establish uniformity of tests 
for steel for shipbuilding, by which the cost of steel would be 
reduced and manufacturers relieved from a vexatious burden. It 
was calculated by one of the speakers that the general substitution 
of steel for iron would probably reduce the loss of life at sea by 
nearly 50 per cent. Sir Thomas Farrer, in reply, said that 
hitherto the action of the Board of Trade had been rather favour- 
able to steel. He promised full consideration for the memorial. 
The question of a committee to secure uniformity of tests for steel 
involved communication with Lloyd’s and other bodies, who now 
have ae tests of their own, but the Board would carefully 
consider it. 


Dr. ANcus SmITH.—The death is announced of Dr. Robert 
Angus Smith, F.R.S., F.C.S., Ph.D., of Manchester, which 
occurred at Glyn-wood, Colwyn Bay, where he had gone 
for the benefit of his health. Dr. Smith was born near 
Glasgow, February 15th, 1817, was educated at Glasgow, and 
studied chemistry at Geissen, under Liebig, from 1839 to 1841. A 
report which he presented to the British Association in 1848 on 
the air and water of towns gave a great impulse to the question at 
that time, and a paper on the air of towns in the Chemical Society’s 
Journal, of 1858, first produced data establishing the difference of 
the town and country air wherever found. He was elected F.R.S. 
in 1857, and was some time president of the Literary and Philo- 
sophical Society of Manchester. His special inquiries into the 
— of the air of towns when polluted by gases from manufac- 
tures led to his appointment by the Board of Trade, under the 
Alkali Act of 1873, as Inspector-General of alkali works for the 
United Kingdom. The honorary degree of LL.D. was conferred 
upon him by the University of Edinburgh in 1882. 

THE Roya. InstiTuTION.—On Thursday, last week, Professor 
Dewar, in the course of one of a series of lectures on ‘‘ Flame and 
Oxidation,” said that ozone was once supposed to have an infinite 
density, because it unites with mercury without alteration of 
volume. The explanation is that, while it oxidises the mercury, a 
portion of oxygen is set free, so that the volume is unaltered. The 
jane chiefly gave attention to peroxide of hydrogen, which is 

enser than water, contains twice as much oxygen, is transparent, 
colourless, and, under certain circumstances, exceedingly explosive. 
In a large number of chemical reactions ozone and peroxide of 
hydrogen are formed and decomposed together. One of the best 
tests for the presence of peroxide of hydrogen is a few drops of 
chromic acid in a large proportion of water. Peroxide of hydrogen 
gives this a deep brown colour, and when ether is shaken up with 
the brown —. and then allowed to rise to the surface, the 
ether has a fine blue colour. The blue liquid is a very unstable 
oxidising agent. When water is decomposed by electricity, and 
the electrodes are small, highly ozonised oxygen and some peroxide 
of hydrogen are given off by oneof them. Professor Dewar proved 
his various points by experiments. He proved that when ether 
vapour in damp air is oxidised by the presence of hot platinum, 
peroxide of hydrogen is formed. Platinum black, blood, and 
animal fibrine, when placed in peroxide of hydrogen, each 
caused a copious evolution of bubbles of oxygen. He said that 
it was curious that peroxide of hydrogen, though an oxidising 
agent, yet antiseptic properties, and for a time would 
prevent the putrefaction of certain organic A pressure 
of ten re of oxygen will prevent the formation of micro- 
organisms, being adverse to their cellular life. Peroxide of 
hydrogen in water, though t mt and colourless, is opaque 
to most of the ultra violet rays of the spectrum. 


THE PHOTOGRAPHIC Society or LoNDON.—Last Tuesday night, 
at the monthly meeting of the Photographic Society in Pall Mall, 
Mr. James Glaisher, F.R.S., presiding, Mr. John Spiller, F.C.S., 
read a paper on ‘‘The Fading of Paper Photographs.” He 
ascribes much of the fading to the presence of traces of ! free hypo- 
sulphite of soda in the cards and papers ordinarily sold by manu- 
acturers, and on which the photographs are mounted. ‘The pre- 
sence of hyposulphite of soda therein, he said, is almost universal, 
especially in the black and highly-coloured tablets. The salt is 
used by manufacturers to get rid of the chlorine used in bleaching 
the materials. Although thirty years have elapsed since photo- 
graphers made an outcry against hyposulphite of soda in ordinary 
papers, it is only of late that much chance of the disuse of the salt 

appeared, but sulphite of soda will answer the same purpose, 
and at present this and several other sulphites are in course of 
manufacture on a large scale at Stratford for paper manufacturers. 
He had soaked paper photographs in sulphite of soda for forty- 
eight hours without their being the worse for the treatment, which 
was not the case when hyposulphite was substituted. In the dis- 
cussion which followed, Mr. Dunmore said that he admitted that 
solutions of hyposulphite of soda would cause a print to fade, but 
in a dry state it would we? all right; he pid 5 others had tried 
it by experiment. Captain Abney said that the yellowing of the 
white and not the fading of the dark parts of photographs was the 
greater trouble ; the organic oxides of silver did the damage, he 
thought. He could corroborate Mr. Dunmore’s statements. Mr. 
Werge stated that very thorough washing of the prints after 
fixing, such washing as they did not always receive, had much to 
do with their permanency. Another speaker said that a 
three years ago, when he was abroad, he sent some photographs 
to the London International Exhibition, and was surprised to 
receive no award or notice; he went to Dr. Diamond about it, who 
asked him to go to look at his pictures; he did so, and found 
they had all faded. Those kept by himself had not faded, so the 
effect was due to something in the mounts used by the London 
operator to whom he sent them to be mounted for the Exhibition. 
Mr. W. England stated that he remembered the photographs 
mentioned by the last speaker ; they had been suspended in a damp 


rogress | place at the Exhibition. Mr. Spiller, m the course of his reply, 


said that sodium —— has little power in dissolving chloride 
of silver, but it absorbs free chlorine. He denied that prints with 
or without hyposulphite of soda in them can be kept dry, because 
paper is hygroscopic ; a sheet of paper will, therefore, gain several 
grains in weight in wet weather. . He was only dealing with one 
portion of the oes that evening, and not the one mentioned by 
Ca tain Abney. . W. E. Debenham then read a paper on the 


umination of the Developing Room,” and the p 


made ; and | closed. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Oficials, is 
giving the number of the page of THE ae at “aw 
the Specification they require is 
giving the proper number of the patina Te 
mistake has been at Tue ENGINEER 
org N and giving the numbers there found, which only 
to the pages, | to those pages and 
tinding the numbers of the Specification. 


Applications for L Letters Patent. 


7258. Cutorine, E. Solvay, Brussels. 
7259. CHLORINE and of E. Solvay, 


7260. Hyprocutoric E. Solvay, Brussels. 

7261. Frre-LicuTer, J. F. Wiles, Old Chariton. 

7262. MEASURING APPARATUS for Looms, R. Tasker, 
Prestwich, and L. Schwabe, Urmston. 

7263. DAMPING Biscuits, T. Vicars, sen., J. Vicars, 
sen., T. Vicars, jun., and J. Vicars, Li 

7264. Bepsreaps for Invauips, G. L. Scott and I. 
Chorlton, Manchester. 

7265. Carrs, &c., I. Chorlton, Manchester. 

7266. Rotiers, T. Grimshaw, , Witton. 

7267. Twist A. Sdderstrim, Stockholm. 

7268. VentiLators, J. L. Thomasson, Worcester. 

7269. Harrine TaBie CuTLery, A. Lindley, Sheffield. 

H. J. Allison. —-(J. H. Blessing, New 


) 
7271. Comprvep Cueck and Vatvss, H. J. Allison. 
—J. H. Blessing, New York. 
7272. ALarms, H. J. Allison. —({R. G. Vassar, 
New York.) 
=? Door Botts, H. J. Allison.—({R. G. Vassar, New 


7274. Neots from Worxrne Looser, E. 
Cooper, Sheffield. 

7275. MeTaL Pickers, E. Sykes, Huddersfield, and W. 
Hanson, Crosland Moor, : near Huddersfield. 

7276. Caps for Sprxntino, J. C. Rouse, Halifax. 

7277. Troven, C. A. Atkinson. Liverpool. 

= Brxprxe Music Sueets, Dr. Rome Wood, Barrow- 


Furness. 

7279. AppiicaTion of TimePreces to ELECTRO-PLATED 
Ware, H. H. Bolten, Birmingham. 

7280. Door LeTtrEeR-BoxEs, G. W. Potter, Lendon. 

7281. Distrisutine Paint, W. P. Thompson.—( The Arr 
Brush Manufacturing Company, Rockford, U.S.) 

7282. Carers for Powper Fiasks, W. P. Thompson. 
—(H. T. Hazard and W. W. Dodge, Washington, U.S.) 

7283. Tacoinc Macurnery, A. Booth, M 

7284. Gas-moToR ENGINEs, W. Kin 

7285. Tap or Srop-cock, W. B. “smith, and 
Dr. R. C. Moffat, Newart Hill. 

7286. PREPARING and — Yarns of Worstep, &c., F. 
W. Gardner, 

7287. PackInc Tea, 3 J. Dick, = 

7288. Gas Motor ENGINEs, c. W. 4 , Southport. 

7289. Courtine and Uscovpiine Wacons, T. F. 
Barlow and W. Schofield, near he 

7290. SuprPoRTING TROUSERS, W. A. London 

7291. Prope.iine Vessets, A. M. Clark.—(A. C. de los 
Rios, New Orleans, U.S.) 

7202. ARTIFICIAL Surrace Barr for Fismrne, M. Cars- 
well, Glasgow. 

7293. SHEEP R. Attercliffe. 

7294. Keys of Sares, &c., J. J. Gilgeous, Manchester. 

7295. Tricycues, G. J. Hi Twyford. 

7296. Courtine, &c., Wacoxs, T. Pares, 


Bromsgrove. 
7297. Fritiine, &c., E. 8. B. Tombs, London. 
7298. Lawy-Tennis Rackets, P. W. D’Alton, London. 
7299. DeTonatine SicNaus for use on E. de 
Pass.—(G. Lirand and B. Gaupillat, Paris.) 
Sanrrary Recepracues, J. Heys, Ashton-under- 
yne. 
7301. Seat for VeLocirepes, W. Barnwell, 
7302. Fancy LeatTHEeR Goops, R. Wheatley, jun., Bir- 


ming! 
Automatic EXPANSION or T.R. 
Fisken, East Greenwich, 4 eyman. 
Guildford. 4 
7304. AsBestos CompounD, D. H. Brandon.—{D. A. 
Brown, Boston, and C. F. ham, Worcester, U.S.) 
7305. FIRE and WaTEeRPROOF MarTeriat for Roorixo, 
&c., D. H. Brandon.—({D. A. Brown, Boston, a: 
PF. Brigha: m, Worcester, U.S.) 
7306. SECURING BUTTONS to Di and Sxogs, D. H. 
Brandon.—{ W. A. Boland and G. W. U.S. 
7307. for Feepinc Borries, L. A. V. 


L. A.V. G. Paris, 

7309. BRAKE, L. A. V. Pellegrin.—(G. Carette, Paris.)— 
31st March, 1884. 

7310. and ConTROLLING Exectric Cur- 
RENTS, A. V. Pellegrin.—(@. Carette, Paris.)—3rd 


7311. Drivixe DyYNAMO-ELECTRIC L. A. V. 
P Carette, Paris.)—3rd April 

7312. MicROPHONE, Dembinski, 

7313. Sewic MACHINERY, E. 8. B. Tombs, London. 
7314. Gatvanic BaTrertgs, J. 
7315. Conpuctine a Current of Execrriciry to or 

m a TRAIN in Motion, J. Enright, b 
7316. Packryes for Piston Rops, H. Parkin, 


ion. 
7317. Ficrers, F. B. Hill, London. 
7318. Reeps for Musica Instruments, J. B. Hamil- 


m, ion. 

7319. CompineD CasEMENT Stay and Fastener, W. B. 
Ollis, Yarmouth. 

Beveracss, C. Jennings, 


on. 
7321. Iscreastnc or Restorinc the Exasticity of 
WatTcH-PENDANTs, O. Germany. 
7322, Varvine the Gavce of Wueets, F. 
London. 
ELS for Botties, &c., C. Woodhead, 


7324. Frrrmsc the Seats of Snips, E. 8. Copeman, 
London. 


7325. Expepitious Loaprsc and Discuarcine of 
Vessets Arcoat, G. W. Penn, Holindale, and J. G. 
Penn, Cardiff. 

7326. Steam BOoILers or Generators, D. Nicholson, 
Middlesbrough-on-Tees. 

7327. Courtine and Uncoupiine Raitway CARRIAGES, 
H. J. Macey, London. 

7328. MANGANESE TREATMENT of Iron, J. Imray.—(La 
Sociéte des Aciéries de Longwy, France. 

7329. MounTING SprnDLes in &c., MACHINERY, 
J. Dixon, Keighley. 

7330. Kxrrrinc J. Smith, Bradford. 

7331. Parcen, &c., T. F. D. Heap, London. 

7332. Sarety Lamps, J. Raymer, New Shariston. 

7333. Surcicat IvsTRUMENT, W. 8S. Richmond, London. 

7334. Brr for Horses, A. Thornton, London. 

7335. ANTI-INDUCTION for TELEGRAPH CaABLEs, R. N. 
Laurie.—(H. V. D. Werde, Brook U.8.) 

7336. Sups, &c., A. Oram, 
Philadelphia, U.S.) 

7337. VentrLation, C. M. Tate, London. 

7338. Exrractinc Cartrince Cases from BaRRELs, 
F. T. Baker, London. 

7339. ConTROLLING the Drawinc Orr of Liquips, W. C. 
Edwards, Forest Hill. 

7340. JEwELLery, 8. Betts, London. 

7341. Ornamentinc Waterproor Faseics, W. 8. 
Mackie, Manchester. 

7342, Frre-Proor Buocks, &c., C. Toope, London. 


7843. Cuarr for Invattps, J. Mayer, London 

7344. for Fires, &c., W. R. Lake.— =U: Wasse, 
Settin, Germany.) 

7345. Sreps for Bicycies, W. R. Lake.— 
(G. F. Harwood, Massachusetts, U.S.) 

= R. Lake.—(@. W. Stewart, U.S.) 

TELEPHONE TRANSMITTERS, W. R. Lake.—(H. 
gs Philadelphia, U.S.) 


7th May, 1884. 
7348. PorTaBLE Hanp-DRILLING Macuine, J. Tyson, 


London. 
7349, Macrame Lace, W. Anyon, Manchester. 
ition, G. and G. W. 


7350. Securntne Pirrs in 
Potter, London. 

735]. Exrenpinc Backs of Costume Sranps, R. G. 
Ri ingham. 

7852. Expanpine Tuses, D. Marshall, Glasgow. 

7353. CarTripcEs, J. Andrews, London. 

7354. LusricatTine CyLinpERs, J. Dickman, Newcastle- 
upon-Tyne. 

7355. TRICYCLES, W. J. Spurrier, Moseley, and C. N. 
Baker, Birmingham. 

7356. Frrepiaces, &c., E. Lofts, Cambridge. 

7357. BRAKE APPARATUS, C. A. Atkinson, SSbeunpest. 

7358. Purtryinc Gas, O. Roberts, Liverpool. 

7359. PUMPING 4 oR G. A. J. Schott, Bradford. 

7361. ComBrnep CoLuarR Stup an ECKTIE FASTENER, 

. M. P. H. Triscott, Blackhea‘ 


7363. Divipinc Dovex, P. Pfieiderer. —({L. Gelbert and 
W. Ludowici, Germany.) 

7363. Daisy Rake, 8. Rowland, Cranleigh. 

7364. Grounp AncuHor, C. G. Gill, London. + 

7365. PuHorocraPHic SHUTTERS, W. H. Marshall, Scar- 
borough. 

7366. Hay and Straw Exevators, E. and H. Roberts, 
Northamptonshire. 

7367. BotrLe Storrers, H. Curwen, Norton Malton. 

7368. DovsLe-stirch Sewino Capitaine. 
—(H. Hengstenberg and A. Norholm, Germany. 

7369. Lantern, H. J. Haddan.—(F. Wlach M. 
Pincoffs, Vienna. ) 

7370. Surcicat Truss, W. Wood, Manchester. 

7371. Covptryes, C. A Drake, London. 

of Lanpinc Nets, W. Woodfield, Red- 


te! 

7373. Rucer and Paper-knire, Meyer, Prussia. 

7374. Furnaces, T. Knott, London. 

7375. Facrurtatinc the Use of Execrric CURRENTS, 
R. K. Boyle, Liverpool. 

7376. Exvectric Inpicators, H. Thorpe, London. 

7377. Pen Support, F. Hunt, London. 

7378. OPERATING GOVERNING Vatves, W. Murdoch, 
Glasgow.—3rd April, 1884. 

7379. Brace.ets, T. Spill, London. 

7380. E_ecrric TELEPHONES, C. Lever, Bowdon. 

7381. Bau Taps, G. Drake, Torquay. 

7382. Construction of Tricyc.es, P. Gibier, Boule- 
vard St. Marcel, France. 

7383, Insutators. A. F. Link. —(H. Miiller, Germany.) 

7384. Braxes, P. W. Britton, London. 

7385. Cap UMBRELLA Hotper, C. A. Floyd, Eastbourne. 

7386. TREATING PLants, E. Edwards.—(A. B. Escourron, 
Moux, France.)—13th Febuary, 1884. 

7387. Drytnc ANIMAL Matters, J. F. Johnstone and 
J. B. Alliott, London. 

7388. FitTertne Liquips, J. F. C. Farquhar, London. 

7389. Stoppers for Botries, H. Barrett, London.—2nd 
April, 1884. 

7390. CompREsSED AIR Motion Tricycie, J. Judge, 
Drayton Bassett. 


8th May, 1884. 


7391. Cope of Sianats, J. Wall, Bootle. 
7392. WasHinc Macutnes, J. H. Lynde, Manchester. 
7393. Tricyc.es, J. Johnson, Manchester. 
7894. Bicyc.e Sappies, I. Whitehouse, Birmingham. 
7395. —— Stone, J. A. Jones, Middlesbrough- 
on-Tees. 
7396. Scariryinc WeeEps, T. Hunter, Maybole. 
7397. Sroneg, J. A. Jones, Middlesbrough- 
on-iees. 
&c., Grain, T. F. Stidolph, Wood- 
ige. 
7399. Cuimyey-pot, 8. and J. D. Belham, London.— 
20th March, 1884. 
7400. Preventinc Down Dravonts in Cuimneys, 8. 
and J. D. Belham, London.—20th March, 1884. 
7401. keene Guns, &c., J. W. Smailman, Nun- 


eato: 

7402. coven Lirtine Jacks, W_ P. Thompson.—{ The 
Hercules Lever Jack Crane Irvington, New Jersey.) 

7403. Siac, W. P. Thom ompon.—(R. Sohliwa, 

muna. 

7404. Puriryinc Iron Ores, W. P. Thompson.—(2. 
Sohliwa, Dortmund.) 

7405. Giass Tanks, G. Kemp, Swinton. 

7406. Tea-pots, J. E. Bingham, Sheffield. 

7407. Disu Covers, J. E. Bingham, Sheffield. 

_ a of Perrer Castors, J. E. Bingham, Shef- 

7409. Compressinc Ensttace, T. Pearson, Wolver- 


Ensttace, T. Pearson, Wolver- 
m 
7411. Fountars Pens, H. T. Brueton, Bir- 


7412. Cieantnc Bristies, H. J. Allison.—(C. J. Bap- 
tiste Herbillon, Charleville, France.) 

7413. Vrrrovs Cement, J. Rust, London. 

7414. Lock-up Stanps, A. Watson, Willesden. 

7415. Improvine the Toxe of Viotss, &c., F. Hudson, 
London. 

7416. Wasuinc Macurnes, M. H. Pearson, Leeds. 

7417. Type-wriTer, E. Wright, London. 

7418. SotuBLe PHospnates or Lime, G. H. Anderton 
andi W. W. Mellon, Howden. 

7419. Hince, C. Mackintosh and W. M. Richards, 
Leiceste: 


rr. 
7420. Rotary Tice Press, A. J. Boult.—(Z. Damaze, 
St. Julien, France.) 
7421. Wire Srretcuer, H. J. Haddan.—{L. Auriol, 
Albi, France.) 
Pacxines for Pistons, &c., M. V. Schiltz, 


7423. Tricycies, W. B. Downey, Hendon. 
7424. Ciutcn for Bicycues, &c., W. B. Downey, 
Hendon. 
7425, Wasutnc Soap, J. H. Johnson.—(E. Bar, Paris.) 
= ConvERTIBLE ScHoot Desks, C. F. Wake, Lon- 
on. 
7427. SMOKE-consuMING Apparatus, C. Martin, Paris. 
7428. APPLYING VULCANISED INDIA-RUBBER, &c., to the 
Manvractvure of Lamp Reservoirs, G. Downing.— 
(G. Fischer, Germany 
7429. GovERNING of Stream in 
. Allan, Jo! 
7430. on Grass, J. T. Cullum, 
on 
7431. Sewrnc Macurnes, G. Grisel, California, U.S. 
7432. Drititinc the Hanpies of Brooms, F. Roquet 
and 8. F. Cohin, France. 
7433. NITRO-GLYCERINE, ‘A. Schroder , Dresden. 
Gasses for Gas Licuts, M. Heale, 


7435. CLosep Stove Furnace, A. B. Reck, Denmark. 

7436. Recutatine the Surrpty of Gas in 
Trains, W. E. Langdon, Derby. 

REAK-DOWN Fire-arMs, E. and 

mdon. 

7438. DISINFECTING, &c., Szwace, J. Chabanel and A. 
V. Brabant, London. 

7439. PoRTABLE ELECTRIC-LIGRTING Apparatus, A. M. 
Clark.—(G. Trouvé, Paris.) 

7440. Reau.atine the Freep of Execrric ARC Lamps, 
W. R. Oswald and W. R. Foster, London. 

7441. Toy, W. M. Campbell, London. 

7442. Castine Metat Tues, H. Stephens, Manidee. 

7443. Forctna and Raistnc Fiurps, J. C. Stevenson, 
J. Formby, Cheshire, and C. Keizer, Liverpool. 

7444, Licutinc Gas Lamps by Execrricity, J. H. 
Johnson.—{ W. Deckert and B. Homolka, Vienna.) 


7445. Suips’ Winpiasses and Capsrans, E. Walker, 


London. 
9th May, 1884. 


7446. Cooxine Apparatus, E. C. Stoke Bishop. 
7447. Bicycxgs, &c., J. Keeling, As' 
7448. PicmMent and POLISHING A. 
French, North Shields. 
7449, Hats, J. W. Thompson, Prestwich. 
7450. and Dous.ine Fiax, &c., T. Unsworth, 
Man 
7451. Rope Buocks, A. J. Bell, 
7452. Burxp Furnirure, W. Sanderson and T. A. 
Moffitt, Gateshead. 
7453. Sprinc Pacxine for Pistons, W. C. Lockwood, 
Sheffield. 
7454. Cask Gauaine wirHouT ALLowances, E, O'Brien, 
Liverpool. 
7455. Lanterns, H. Lucas, Birmingham. 
7456. Gona CYCLOMETER, G. Stephens, 
7457. Vatves for Pumps, J. Weir, Glasgo’ 
7458. Packinc BLEACHING J. Penketh. 
7459. Brake, C. Foster, Halifax. 
7460. Sree., &c., Hoops, J. Guest, Smethwick. 
7461. Grinpine, &c., Gass, H. Besson and E, N. 
Kent, London. 
7462. SEaAMLEss and WELDLEss TuBEs, &c., F. 
Johnson, W: 
7463. Drain TUBE, I. Eden, London. 
7464. Avromatic Apparatus, J. I. 
en, London. 
7465, JorntTinG Pipes, W. B. Dodd, Carlisle. 
7466. Rest, T. Watson, Inchalloch. 
7467. SHeets and Srrips of Horn, &c., A. Mickel- 
thwaite, Sheffield. 
7468. Screw-privers, C. Haigh, Sheffield. 
7469. Fasteners or Cups for Brays, &c., F. Ahren- 
feld, Liverpool. 
7470. Corsets, &c., F. Ahrenfeld, Li 
7471, and ELEVATING 
Evans, Liverpool. 
7472. Sroprerinc Borties, W. Proctor and J. Sargant, 
Birmingham. 
7473. Bicycie, M. D. Rucker, London. 
7474. TeLescoric Pencit-caseE, J. Merzbach.—(Helm- 
reich and Co,, Nurnberg.) 
Arc Lamps, &c., R. H. Courtenay, 
md 
7476, rene. J. Magee, Belfast, and R. McGhee, 
Walthamstow. 
7477. Grinpinc Mitt, M. Hedicke.—(N. Jahn, Prag- 
Bubna, Austria.) 
7478. Beveraces, M."Hedicke, London, 
7479. Baxina Oat Cake, R. Thornton, Cleckheaton. 
7480. PackinGc Fire MaTeru.s, J. Partridge, London, 
7481. Firrerine, &c., Sewace, C. Waite, Reading. 
7482. Automatic Sarery Apparatus, 8. W ns, 
London. 
7483. Construction, &c., of Drepcer Lappers, 8. 
Williams, London. 
7484. Heatina, A. B. Reck, Denmar' 
7485. Hearixo! and VENTILATING A. B. Reck, 
nm 
7486. Hor-arn Furnace, A. B. Reck, 
Denmark. 


1. 
RAIN, &c., P. 


7457. Iron Hor-arr Furnace, A. B. Reck, Denmark. 

7488. KircHen Caprnets, J. Lorrimer.—(H. Hanna, 
Ohio, U.S.) 

7489. Catcu-Bar Sarety Lockinc MecnanisM, W. and 
R. Wragg and G. Husbands, Long Eaton. 

7490, Castine, &c., W. Clark, West 
Brighton. 

7491. Ports, H. Stringer, Brighton. 

7492. am &c., BrusHes, G. Swann and W. J. Mason, 

mdon. 
7493. Stiprisc Winpow Sasues, J. B. Adams and J. 
‘elford, Liv 
for Rounpanouts, W. Laing, Sunder- 


7495. Construction, &c., of Raitway, &c., VEHICLES, 
A. Yeadon, Idle. 

7496. Preventine CLinkers in Furnaces, A. M. Clark. 
—{The Coal Economising Company, Kanscs, U.S.) 

7497. Skirts of Lapres’ Ripine Hasrrs, T. Doughty, 
London. 

7498. Motor Apparatus, 0. G. Rombotis, New York, 
and G. H. Hillyer, Minnesota, U.S. 

7499. Covers for Bricks, W. 8. Codner, London. 

7500. Propucinc Power to Ixpuce Evecrriciry, W. 
one London, and G. Newnes, Putney Heath. 
7501. Kiins, 8. De La G. Williams, Birmingham. 
7502. ConpeNsinc Acip Gas, &c., L. Bémelmans, H. 

Tilmans, and E. Marlier, 
7503. PREVENTING OvERWINDING of Mixe Caces, &c., 
G. Oldham, J. Hodgson, and T. Curry, Durham. 


7504. ConpeNsinc EXHAUST STEAM, J. Wright, 
Tipton. 

7505. Lupricators, A. Baur, Germany. 

7506. Provision CARRIAGE, H. Kat! , Germany. 

7507. WATER-WASTE PREVENTER, H. t, Battersea. 


7508. Hooxs for Water, &c., Pires, E. Edwards.—(J. 
L. Badré-Gillet, France.) 

7509. Cuttine &c., 4 Hirschberg, Berlin. 

7510. Gas, A. Pi 

7511. Parks Pvp, &c., J. H. Johnson.— 
(J. B. Jessy, Fi 

7512. &c., ELectric COMMUNICATION 
between Fixep and Movasie Parts of Evecrric 
Crrcurts, W. R. Lake.—(N. de Kabath, 

7513. Steam Borrer, &c., FURNACES, gert, 
London. 

7514. Lawn Tennis Apparatus, A. Le Grand and R. 
Sutcliff, London. 

7515. Counters for Recorpinc the Execrricity in 
Lamp Circuits, 8. Pitt.—<{J. Cauderay, Switzerland.) 


10th May, 1884. 

7516. Execrric and Automatic TRANSCRIPTION of 
SrenocrapHic Sicns, &c., into Typoorapnic CHa- 
RACTERS, W. -—{G. A. Cassagnez, Paris.) 

7517. Cicars, T. R. With b, M. 

7518. Compounp Drivina Gear for Bicycies, &c., F. 
W. Bagshaw, Sheffield. 

7519. DiscHarGine upon the for the Purrosr 
A anny the Force thereof, J. Gordon, jun., 

7520. Measurine, &c., Fiurps, A. Budenberg.—(H. 
Friemann and C, Wolf, Gérmany.) 

ig Securine Borries in Inxstanps, W. L. Smith, 

7522. STEAM TRAPS, R. Pye, Blackburn. 

7523, OpomeTers, C. Fairbairn, Manchester. 

7524. Roortne TiLes, 8. Turner, Barrow Haven. 

7525. CaRBonaTE of Sopa, C. -— , Liverpool. 

7526. SutpHaTe of Ammonia, W. eadows, Rainhill. 

7527. Bearina Sprincs for Roap Carriaces, &c., H. 
F. Lloyd, Liverpool. 

UBSTITUTE for Topacco, &c., T. C. Lovewell, 


for Bicycte Ripers, &c., J. J. Gascoine, 
7530. Macurxe for LeatHer, G. A. Hard: 
Old Lenton. 


7531. Sprine Actions for Bicycies, H. James and G. 
Robinson, Sheffield. 

7582, INDIA-RUBBER for Bicycies, G. Hookham, 
Birmingham. 

7533. DyNaMo-ELEcTRIC Macuines, &c., G. Hookham, 
Birmingham. 

7534. INCANDESCENT Exectric Lamps, G. Hookham, 
Birmingham. 

7535. CARDBOARD Boxes, P. Hookham, 

7536. DIFFERENTIAL GEARING, A. Beck E. B. ittins, 
and J. Sharp, Birmingham. 

7537. Destructive DistiLLation of Woop, &c., J. F. 
Scott, Withington. 

7538, SAFETY Bott, T. Suckley, Worthenbury, 

7539, Consumption of Smoke, J. T. Pearson, 

7540, Crusnine Stones, G. Dalton, Leeds. 

7541. Mortars and Pestes, , London. 

Hamilton and 


. F. an 
7544, SHovets, &c., W. Bell, Shi 


7545. SappLes, W. Woolley, Birmingham. 
754 OPEN-FIRE GRATES or 8. Pickersgill, 


Hanpies to Brooms, 8. Pickersgill, 


by. 
7548. ANCHORING of | R. H. Twigg, 
London, and J. C. Johnson, Wi 5 
7549, Sora Beps or CoucHEs, don. 
7550. OpeRatinG the Suutties of Looms, H. J. Haddan, 
—(N. Drucbért, France.) 
the Gut in TEeNNis Bats, W. Spink, 
md 


on, 

7552, Repropucine Pictures, D. MacNaughtan, W, 
Simpson, and G. Smith, London, 

7558. Rest for J. G. Hayman, Weston. 
onperaaens, and W. H. Keey, Bristol. 

7554. Raitway R. Gildersome, 

7555. Bicycte Gonas, T. E. Ware, Bristol. 

7556, BicycLe T. E. Ware, Bristol. 

7557. Joints for Canisters, P. Simon, Vienna, 

7558. Bicycie Lamps, A. W. Patching, Birmingham, 

7559. SwiveLLine TaBLEs, T. Murphie, Glas, 

7560. Expansion VaLve Gear for STEAM 
Gillies, Glasgow. 

7561. AUTOMATIC Extinction of Fires, M. C. Ruthen. 
burg, London. 

7562, sHOSPHATES, F. W. Harbord, Wolverhampton, 

7563. Benprxo Wire into Loops, &c., A. J. Boult. (6, 
Delosme, France.) 

7564, Type Writer, M. A. Weir, London 

7565. CRANES, CJ. Galloway and J. H. 
Beckwith, Manchester. 

7566. Homocrnrous Iron, A. Ponsard Paris, 

7567. Steam Enornes, R, F. Rumsey, London 

Cranks, G. Brown, Lincoln, and RB Brown, 

orton. 

7569. TreEaTING SuLpHates, E. F. Trachsel, London, 

7570. Propvoina Oxipes, E. F. Trachsel, London. 

7571. Dog KEenNeELs, A. E. Maudslay, Southampton. 

7572. Fivrer Apparatus, A. Domeier, London, and B, 
Nickels, jun., Bushey. 

7573, SEPARATING GLYCERINE from ANIMAL SuBstances, 
J. W. Freestone, Bromborough. 

7574, FILTERING Tap, W Bartholomew, London, 

7575. Pumps, W. Bartholomew, London, 


12th May, 1884, 
7576. “mae Fountains for Birps, J. Singleton, 
Presto! 


7577. VentiLators, J. G. Carrick, Glasgow. 
7578. Acruatine Tricycies, F, G. Myers, Welling- 
roug 
7579. Box ‘or Cover for Toorn, &c., Brusn, J. C. Pier. 
point and J. O. Turnbull, Birmingham. 

7580, CounTER to INDICATE the Loss of Propvuction or 
Revo.utions of Macuinery, D. and F, H. and 
C. Butterworth, Oldham, 

7581. Sitos, T. Potter, Alresford. 

7582. CoaTine IRoN PLaTes with Try, &c., J. Williams, 
Landore. 

7583, Reversine Steam, &c., Exoines, W. H. Booth. 
—({A. Broad, Chicago, U.S. 

TexTILe Fasrics, J. Roberts, Had- 


7585. Topacco Pirgs, J. Baber, Liverpool. 

7586. ScRIBBLING and CarpiNG Enoines, D. Whiteley 
and 8. Bamford, Golcar. 

7587. Fasric for use in &c., Purposes, F. 
Hudson, Manchester, 

7588. Furxaces for the ComBustion of ANimaL, &c., 
Rervse, W. Whittaker, Burniey. 

7589. Nuts, &ec., which have a FEMALE or INTERNAL 
Screw Tureab, W. Bayliss and R. Howarth, Wolver- 
hampton. 

7590. ABLE Tunes, H. J. Allison.—(Z. 
Perrody, Geneva.) 

7591. VaLves for Bucket Pumps, H. Haughton, Audley. 

7592. Steam Enorne Governors, H. Lindley, Salford. 

7593, Rotary Biowers, F. hardt.—(C. Hoppe, 
Germany.) 

7594. TREATMENT of Pxants, R. 
Collyer, London. 
7595, ——g Sprino Matrress or Seat, H. Mawbey, 


Fo KNACES, M. Schwab, 

7597. Expeprtine the Heatine of WaTER in ordinary 
Domestic Kett.es, J. Bland, London. 

7598. InsTRUMENT for EXAMINING the ere of the 
Barre s of Martini-Henry Riries, W. Gregory, 
London. 

7599. Tricycies, &c., W. Britain, jun., London. 

7600. Raisinc Water, J. Yeagley, Indianapolis, U.S. 

7601. FLusHine Cuma, essenger, Lough- 
borough. 

7602. Guseas for Gas, &c., Lamps, J. H. Johnson.— 
(C. H. Knoop, Dresden.) 

7603, SEED-sowrnc Macuines, T. R. H. Fisken, East 
Greenwich, and J. E. Weyman, Guildford. 

‘Borers for LAND and Sea, J. Harbert, 

on. 

7605. Musicat Scar, E, Edwards.—(L. Pigot, France.) 

7606. Desions on Metal, &c., Dallas, 

7607. Dar tno, &c., oa. J. Duran, New York, U.S. 

7608, — Pumps, H . H. Lake.—(F. Windhausen, 
Berlin 

7609. Vats, B. A. Bateman, Lond 

7610. Door Locks, &c., G. 'H. and 1H. W. Chubb and 
H. 8. Ball, London. ’ 

7611. Acrvatixe the Minute IxpicaTor in Curono- 
orapus, B, C. Reber, Switzerland. 

7612, MAKING Nalzs, P. Meyer, Cologne. 

7613. Frre-escare, J. L. Westland, New Brom 

7614. Cocks, W. L. Wise.—(L. Hetzel, Prussia. 


ABSTRACTS OF SPEOIFIOATIONS. 
of Her Majestye Cominissioners of Patents. 


4202. Securine THe Lips or Baskets, Skips, AND 
a T. Humphreys, Salford.—6th September, 1883. 


A tube contains a rod formed with cranks opposite 
openings in the tube, through which pass bars secured 
to the skip or basket, such rods having projections 
between which the cranks enter when the rod is 
turned, so as to lock the bars in position. 

4295. Inpicator Apparatus, H, Botten, Lon- 
don,—6th 1883. 8d. 

This > signal apparatus, more especially 

li hip engine-room telegraphs and 
to railwa: s. The signals are actua’ by an 
axis, way a step-by-step motion is imparted either 
by an train. The signals 

are mark nes the axis upon a 

drum behind a slotted front plate. 

48336. Apparatus To Repuce INFLAMMABLE GAS FOR 
LIGHTING AND HEATING PURPOSES, EB. Duchamps, 

London.—{Not proceeded with.) 4d. 

An ordinary aspirator actuated by weights, forces 
air into the bottom of an evaporating chamber fitted 
with a series of iron sheets covered with cotton or 
blotting paper to which gazoline is supplied in regu- 
lated quantities. 

4369. Propuction or DECORATION BY ENAMEL UPON 
Articies, 7. Reeves, —12th 
September, 1883.—{Not proceeded with.) 2d. 

The formed of ‘‘ Webster's metal,” 
are coated with an electro deposit of gold or silver on 
that part of their surface which is to be enamelled. 
43'72. Apparatus For Errectixa Continvous FEED 

OR DELIVERY OF GRANULAR OR PULVERULENT Ma- 

TERIAL, C. H. Gill, London.—12th September, 1883.— 


2d. 
mek channel on the material has to pass 
is formed with an el 
form of a slit, and v 
cylinder is caused to revolve reuna carry away the ma- 


ft 
\ 
4 *.* When patents have been “communicated,” the 
: name and address of the communicating party are 
a) printed in italics. 
6th May, 1884. 
— 
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4416. Apparatus For Use In CHARGING SECONDARY 
BATTERIES oR AccuMULATORS, T. J. Jones and B.C. 
london.—l4th September, 1883,.—(Not 
= att ort discharging thei t 
ven te! es disc in, eir curren’ 
the a balance m, in com- 
bastion with and mercury contacts, 
switches out the batteries from the circuits and inserts 
a suitable resistance until the generator has again 
recorded its normal electro-motive force. 


4457. Appiication or Moss Peat, F. Wirth, Ger- 
many.—18th September, 1883.—(A communication 
Srom L. Starck, Germany.)—(Provisional protection 
not allowed.) 4d, 

is relates principally ag the application of moss 
peat to the tanning process. 


4459. Measurino &c., W. P. 
Thompson, Liverpool.—18th September, 1883,—(A 
communication from Messrs. Desbrueres Freres, 
Paris. 

This an any to means for enabling the length re- 
maining and also the length cut off of piece-goods to 
be indicated, and it consists in combining with the 
goods two measures provided with suitable 


4484. Toots ror THE MANUFACTURE oF BOTTLES, 
H. Barrett, London.—19th September, 1883.—(A 
communication J. Lippmann, Germany.) Not 
proceeded with.) 

This relates to Sei especially applicable for forming 
the necks of screw-necked bottles, and it consists in 
fitting the = with lips or additional jaws, to pre- 
vent the metal from spreading forward when the neck 
is being formed. 

PEN AND INK-HOLDERS, < F. Williams, Liver- 
pool. —2lst September, 1883, 

The pen is fitted to a hollow ¥ which encloses a 
tongue or feed trough acted upon by a spring, so that 
it can be made to project from or enter into the tube. 
When the big = 8 caused to project beyond the pen, 
the latter is dipped into ink, and on allowing the 
trough to enter the tube a supply of ink is stored 
therein, which will last some time. 


Caps FoR UNnsTOPPERING AERATED WATER 
Borties, R. A. Benson, —2lst September, 
1888.—( Not proceeded with. ) 

A cap for forcing down the , am stoppers of 
bottles is provided with an elastic washer to fit tightly 
over the neck, and has a passing through it, 
which is continued outside and bent downwards, so as 
to direct the contents of the bottle into any suitable 
vessel, A handle = ae cap to be readily inserted 
in the neck of the bo 


4507. Davits ror Surps’ Boats, R. 
Hudson, J. Grantham, and J. H. Broker, Blyth.— 
2lst September, 1888. 6d. 

This relates to swinging davits, each of which con- 
sists of an upright, inclining “inboard, "and hinged 
at bottom, its upper end having an arm curved “ out- 
board,” the outer end of which is hooked to receive a 
crosshead, from which the boat is suspended, the boat 
being raised clear of the chocks by a rope connected 

with a winch, and its weight then ie & = davits 
to swing outwards and lower it into the water. 


4516. Manvracture or A CRYSTALLISED 
or Lime APPLICABLE AS A FERTILISER, J. Imray, 
London.—2ist September, 1883.—(A communication 

F. Barbe, Paris.)—( Not proceeded with.) 2d. 

6 process consists in addin slowly toa phosphate 
solution successive portions of lime or carbonate of 
lime, and testing from time to time to make sure that 
the liquid still excess of phosphoric acid. 


4518. Removinc Syow From Rat orn Tramways, P, 
M. Justice, London.—2\st September, 1883.—(A com- 
munication from N. Jacobs, Brussels.)\—(Not pro- 
ceeded with.) 2d. 

A large double snow plough is mounted upon a 
truck fitted with toothed wheels which break up the 
snow on the rails, a brush wheel then removing the 
broken material. 


4520. Securine the MIL-BILL Houpers, 
EMPLOYED IN THE Facrinc oF MILL Stones, &c., 
B. B. Pearse, Exeter.—2ist September, 1883.—(Not 
eeded with.) 2d. 
The bill prota through an opening ina tube, and 
is secured by a key or stop and wedge, 


4521. Errecrina Ionition or Exectric 
W. D. Gooch, London.—2ist September, 1883.—(Not 
proceeded with.) 2d. 

It is proposed to unite the points of ‘“ Jablochkoff 
candles” by a piece of carbonised fibre. 

4522. Roapway, L. Stiebel, London. —21st September, 
1883.—( Not proceeded with. ) 2d. 

A layer of asphalte is spread over a level surface 
and broken granite or other stone rammed into it, 
asphalte being then inserted in the interstice and the 

whole again beaten or rolled. 


4532. Preservinc Beers, &., R. G. Bell, Oxford.— 
22nd September, 1883.—( Not proceeded with.) 2d. 

This consists in injecting carbonic acid gas under 
pressure into fermented liquors, and subsequently 
subjecting them to a temperature suitable for the 
particular liquor, so as to give it a sparkling bright 
appearance, and to preserve it in good condition. 
Puncuinc Hotes Puates, J. Mayoh 

md C. M. Willson, Manchester.—22nd September, 
1883, —(Not proceeded with. ) Sd. 

This relates to the of an automatic 
table with a Shane machine, so as to hold the plate 
to be punched and move it a certain distance after 
each table is advanced by a 
screw driven by gearing from the principal spur wheel 
4539. Revievina Honars OF THE WEIGHT OF 

Venicies, &c., M. J. Rowley and W. G. Hobill, 
London.—22nd September, 1883.—(Provisional pro- 
tection not allowed. 

This relates to the combination of lever rods and 
foot-plates or handles, so arranged that the axle can 
be used as a fulcrum when actuated by the driver, and 
the front of the vehicle be thereby lifted. 

Bouquet Hoiper, F. Wibberly, London.—22nd 
tember, 1883.—(Not proceeded with.) 2d. 
andle can be opened on hinge joints to receive 
ane omnes of the flowers, and pins are provided in ~ 
interior of the handle to secure the stems in iti 
therein. The open end has a detachable socket, wich 
can be used to support the flowers in water, and the 
handle is composed of jointed legs, which may be 
spread out to form a tripod. 
4541. Provon Heaps, J. Searby and J. Howe, Rother- 
ham.—22nd September, 1883.--(Not proceeded with.) 2d. 

The object is to strengthen the woodwork of oughs, 

and it consists in extending the back of th 
ugh head, so as to form a support for the tail plese 
combination with a stay for is boon 
4543. Sorrenino Water, W. Wyatt, Bllesmere.—22nd 
September, 1883.—{ Not proceeded with. ) 2d, 

This relates to apparatus in which the water to be 
acted upon and the lime water or other 
—_ uid are each measured in suitable “chambers, 

ich empty simultaneously into the same pipe. 
4546. Vantitation, G. F. Harrington, Isle of Wight. 
24th September, 1883.—(Not proceeded with.) 2d. 
relates to the application of the cowl arrange- 
ments described in patent No. 387, a.p. 1888, for venti- 
lating sewers, to the ventilation’ of ahipe, rooms of 
houses, public buildings, and other places 
4556. Brusn-cLeanina anp Currine Macurem, 
proceeded with.) 2d. 
ting with metal pins to 
the beaches , which are pushed along by guiding 
m rotating is with two or more 
spokes carrying kni' ee: angle toa 
counter knife, the ves being 
adjustable, 


4561. Apparatus FOR Mux, 7. Morgan. 
London.—24th & A communication 

A, Lebert, France. proceeded, with.) 2d. 
In an oval barrel two pistons are caused to. work up 
and down beside each other, always in direc- 


4612. Exvectrric Accumuators, G. F. Redfern, Lon- 
don.—27th September, 1883. —{A 
D. Lontin, Paris. S(t) proceeded with.) 2d. 
e invention is based on the decomposition of 
Ticalf salts by the current. The accumulator is 


tions, and between the pistons is astone jar to receive 

water to maintain the proper temperature in the 

apparatus. 

4557. Apparatus ror Toucnine Pic- 
tuRES, &c., G. Brewer, London,—2 


Société Geruzet, Brussels.)\—{Not proceeded with.) 2d. 
The vibrations of the poe gp es of an electro-magnet 
carried on “a pencil” aré caused to produce a fine 

dotting on the surface to be ‘*re-touched.” 

4558. Fasrenina ror Neckuaces, F. H. F. 
Engel, Germany.—2ith September, 1883.—(A commu- 

Srom B. lermany.) 

Arod provided with a projection near one end is 
secured to one end of the necklace, and its free end is 
introduced into a tube attached to the other end of 
the necklace, and the end of which has a slot formed 
in it, and bent off, so that the projection on the rod 
entering the same, and being ca to enter the bent 
part by turning the rod, prevents the latter from being 
withdrawn by a pulling movement. A spring is 
inserted in the tube and exerts pressure on the end of 
the rod, so as to prevent it turning too freely. 

4562. Counreractina IncruUsTATION IN BOoILERs, G. 
EB. R. Mills, Burrell, Wilts.—25th Septem- 
ber, 1883. —(Not oceeded with.) 2d. 

This consists in n int ntroducing cutch or gambir into 
steam boilers. 


4563. Armatrures ror Evectric CURRENT GENE- 
RATING Macuines, H. J. Haddan, London.— 25th 
September, 1883.—(A communication from C. F. 
Brush, Cleveland, U.S.) 6d. 

The laterally projecting portions of the “ Brush” 

armature are, according to this invention, built up of 
aseries of comparatively thin and distinct metallic 
plates interposed between the folds of a metallic 
ribbon, which, with an inner or base ring, on which 
it is coiled, forms the annular portion of the armature. 

4573. Evectric Lamps, &c., R. Barlow, 

London.—25th September, 1883. 6d. 

In a self-contained electric lamp the base is so 
shaped that the upper portion is of much smaller size 
than the lower, and the upper and outer edges of the 
battery electrodes are adjusted to allow of their being 
drawn up out of the electrolytic liquid into the upper 
portion of the base, A cone-and-sleeve contact piece 
—€ of the lamp’s rotation in a horizontal plane, a 

inged joint being used for revolving electroliers. 
4583. Compressinco Yarn, ee G. Duncan, Lochee, 
N.B.—26th September, 1883. 6d. 

This relates to the compression of yarns when 
wound in the form of cops or pirns, and it consists of 
a pair of fluted rollers, suitably rotated intermittently 
and enclosing the cops or pirns between them, 
plungers being then caused to enter the cylindrical 
cavity formed by the grooves which are opposite each 
other, and to act — the cops therein, so as to com- 
press them lengthwise. 


4584 Apparatus For ExTRAcTING oR SEPARATING 
FRoM Metat Turninas, &c., A. G. Brookes, 
London.— 26th September, 1883.—(A communication 
rom G. W. Gregory, Roston, U.S.) 6d. 
is relates to a centrifugal machine with a ae to 

receive metal turnings or articles covered with oil, 
and over which a cover fits tightly, the ape being 
then caused to revolve within a case which receives 
the oi] thrown out of the pan. The spindle of the 
pan is supported in elastic or yielding bearings. 

4592. Baryta or StronTIA TREATMENT FOR Mo- 
Lasses, &c., J. Imray, London.—z6th September, 
1883.—(A communication Jrom H. Leplay, 


6d. 

This consists, First, in treeting molasses and other 
saccharine juices with monohydrate of baryta or 
strontia; Secondly, converting the carbonate of baryta 
or strontia into ee ie by the action of super- 
heated steam under the influence of heat; a 
in apparatus for converting carbonate of 
strontia into monohydrate. 

4596. Hanp Sreerinc Grar ror &c., W. 
Adair, Liverpool.—27th September, 1883.—(Not pro- 
ceeded with.) 2d. 

To the rudder head is fitted a bed-plate with toothed 
quadrants, and in the centre of this plate is pivotted 
a sole plate carrying pinions gearing with the quad- 
rants, and with a right and left-handed screw to which 
a hand wheel is secured. 

4600. Frre-proor Piates, J. Imray, London.—27th 
September, 1883.—(A communication from J. Nagel, 
Vienna.) Not proceeded with.) 2d. 

This relates to improvements in patent No. 1468, 
A.D. 1882, in which a mixture of asbestos and oxide of 
zinc was pressed on metallic wire and trea with 
chloride of zinc and other substances to produce fire- 

roof and water-proof plates, and it consists in sub- 
stituting for or adding to the oxide of zinc magnesia, 

gypsum, or lime, and the liquid, instead of a 

solution of chloride of zinc, may be a solution of 

metallic chlorides. 

4601. Exrraction or Fat rrom Cacao, &c., F. 
C. Glaser, Berlin.—27th September, 1883.—(A com- 
munication from Dr. H. Michaelis, Germany.)—{ Not 
with.) 4d. 

cacao beans are roasted, shelled, and crushed, 
and abeea¢ with some comminuted substance, which 
is not affected by ether, and the mixture subjected 
to the ordinary extraction process. 

4603. Protective SIGNALLING APPARATUS FOR 
MARKING Butts OF SHOOTING Ranoces, W. Begg. 

gow,.—27th » 1883.—(Not 
with.) 2d. 

The object is to ensure a danger signal being auto- 
matically displayed whenever the marker leaves his 
butt, and for this purpose the door of the butt when 
opened causes the signal to be displayed. 

4604. Apparatus ror ROLLING WIRE AND Bars oF 
CHANNEL STaR AND SIMILAR Sections, G. W. von 
Na Germany.—27th September, 1883.—(A 
communication from Schmidt Brothers, Germany.) 


A number of rolls are provided with a suitable 
file, and work in combination, so as to produce the 
esired section of wire or bar. 

4608 Perroratinc Paper, &c., TO BE USED AS 
Music Speers MECHANICAL MusicaL InstRv- 
MENTS, J. Maxfield, London.—27th September, 1883. 

—(Not proceeded with.) 2d. 

The’ Pog is to enable the perforations in such 
sheets to be so formed as to produce variations of tone 
in the instrument in which it is used; and it consists 
essentially in the use of a perforated metal plate, and 
means for burning parts of the paper away. 

4609 Etecrric CLocks, W. P. Thompson, Liverpool.— 
27th September, 1883.4 communication from A. 
Winbauer, Baden.)—( Not proceeded with.) 2d. 

This relates to a clock, in which a very weak cur- 
rent suffices to effect the ‘winding, and in which the 
regular speed of the hour train is independent of the 
variable strength of the current. 

4610. Manuracture or Street Disc WHEELS, 

wards, .— 27th September, 1883.—(A com- 
munication from La Compagnie Anonyme des Forges 
de et Commentry, France.)—(Not proceeded 
wit 

This consists essentially of a novel method of com- 
pressing the metal forming the centre of such wheels, 
and then tempering it in oil and annealing it. 

London.—27t tember, 1883.—(Not pro- 
ceeded with.) 2d. ‘ 

This relates to a rod fitted with adjustable clamps 
pedo Pachter and are acted upon by springs 
tending to separate te them. 


formed of sheets of ted zinc opposed to 
sheets of lead. 
Fen W. G. de F. Garland, East Molesey.— 
September, 1883.—{ Not proceeded. with.) 2d. 
This consiste in fitting the end posts with a strut or 

to support them against the strain on them. 
The rai ils pon butt against the “posts, and are ke . 
in position by wires rw along in grooves in 

, and through holes in the posts, and which rm 
stretched so as to bind the whole firmly together. 


4615. F. H. White, Liverpool. 
—28th September, 1 
The basket or eee is omnes with a metal frame 
and the sides, top and bottom, are hinged so as to fold 
up into a sm1ll space when not in use. 


4616. Proretters ror Suips, &c., J. W. Boulton, 
Ashton-under-Lyne.—28th September, 1883. —(Not 
proceeded with.) 2d. 

One, two, or more thin sheets or blades of elastic, 
steel, or other suitable material is or are secured to a 
cross arm or boss on a shaft, which is chied to rotate, 
the blades bending to a curve and pressing against the 
water to propel the vessel to which they are capers | 


4618. VentiLatina, &c., H. C. Paterson, Gl 


y constructed ovens so as to produce coke, gas, 
tar, bitumen, resin, spirit, sulphur, and ammo- 
or cy the non-condensed 
being utilised to coke the coal and heat the air 
for burning the gases. Other improvements are also 
described. 

4645. Suirs, A. BE. Fairman, Glasgow.—29th Septem- 
ber, 1883. 6d. 

This relates, First, to carrying out the raised quarter- 
deck of ships in a continuous line so as to aeaer iter 
freeboard on @ com| tively small increase of regis- 
tered maximum saf ata 
minimum cost; and, Secondly, to the cons ion of 
double bottoms or water t+ tanks, and to the 
saving of the cutting of the reverse frame in such 
double bottoms, thereby in 4 4 
greatly. 

4646. APPARATUS FOR SorTine TEA, A. Carson and 8. 
R. Baildon, Glasgow.—29th & 1883. 6d. 

This consists essentially of a vibrating sieve or 
sieves, formed in sections, having elonga’ 
meshes of graduated size, such sieve ‘ing corrugated 
longitudinally or transversely. 

4647. Apparatus ror Packine TzA, &c., 
A. Carson and &. R. Baildon, th Sep- 
tember, 1883. 6d. 

ligging or motion parted, and over the 
vertical reci- 


28th September, 1883. (Not proceeded with. ) 2d. 
Under a chamber whose sides are made with 
louvres is arranged a hollow spherical body, with one 
side of of which asteam or air jet og omens A hollow 
bell-mouthed piece is connected to the under side of 
the sphere. 

4619. Apparatus For SuPPpoRTING Con- 
puctors, &., J. Sitzenstatter, Sep- 
tember, 1883. —(Not proceeded 

Relates to an apparatus to be to the roofs of 
houses, and to means for preparing the roof for the 
reception of the same. 


4622. APPARATUS FOR Bearines, H. 


4625. SIGNALLING BETWEEN ees H. Gardner, 
on.—28th September, 1883.—(A communication 
Jrom @. M. Mowbray, North Adams, U. - 6d. 

The apparatus consists of three lights of different 
colours and a vane of three different colours, said 
vane having a front, rear, and side wings, with the 
lights arranged respectively, one at the forward end 

of the front wing, and one on each side of the rear 
wing upon a platform or base a so as to be 
turned to present the two desired coloured signals by 
night or day. 

4626. “Dress” or MILLSTONEs, J. Boult, Lon 
don.—28th September, 


xes are arranged Stampers, to which a 
t is imparted. 


4648. Cracxixa AND Grinpina Grain, J. Y. Johnam, 
London.—29th September, 1883.—(A communication 
Srom A. Decamp, proceeded u with. ) 2¢. 

This relates to with gri of 
apparatus operated omer ig and serving to crack the 
grain before it passss to the stones, such apparatus 
consisting of a conical case with internal teeth, and 
within which a cone with teeth on its circumference 
is caused to revolve. 


4649. Propuction or Gas, &c., H. C. Bull, Liverpool. 
—29th September, 1883. 
The essential features of are im- 
ved furnace for eans 
air be to oaks furnace cool- 
ing the gas mproved means of generating 
and mcs ahora steam to be applied to such furnace, 
and for the production of the gas; and improyed 
means of collecting and separating in a hydraulic main 
the tar and ammoniucal liquor from the gas produced. 


4650. Macarnery ror WINDING AND REELING YaRy, 
B. A. Dobson, J. Hill, and J. A. White, Bolton.— 
29th September, 1888." 10d. 

The object is to automatically stop machinery for 
winding and reeling yarn when an end of yarn breaks, 
and as to a winding machine an 
ee between the driving drum and the 
bobbi: The yarn to be wound through a 
with a stop motion to a traversing 
rod, on to the bobbin which is carried by the brake 
lever. The bobbin rests upon the intermediate roller, 
which lies in contact with the driving the 


1883. 
from G. pee Montport, (Not pro- 
ceeded 
— to e arrangement of the furrows and 


4627. APPARATUS FGR TRANSMITTING Motive Power, 
J. Robertson, Govan.—28th September, 1883. 1s. 
Relates to the transmission of motive power by the 
agency of wheels, pulleys, discs and cones by frictional 
contact, and chiefly for high speeds, speeds, and it consists 
mainly’ in modes and means of ‘ner ae 
fixing, and tightening on ro’ on thi ripheries, 
rims, or acting faces, so as to form an esive, 
durable, and noiselessly rolling or contiguous driving 
surfaces to roll or act by contact, and transmit motive 
force or power to correspon metallic or hard 
surface Mt ls, pulleys, discs, or cones, or similarly 
covered wheels, pulleys, discs or cones; and in suit- 
able and means of connecting 
and disconnectin; 
4630. CoLour on Porcetarn, RB. 
A. Kiirth, —28th Septem- 
Consists essentially in a Sy of the design to be 
— as = colours in | from 
it, the phic or typographic press, an 
Bn jion printing one only. If 
fresh from the press the ee are erred 
one after the other, in a ding to 
the shades of the by means of a a , brash, but in 
such manner that every colour as put on is burned in 
separately ; but two or more homogeneous colours can 
be printed one after the other and burned in together, 
provided they possess equal shrinkage capacity and 
the harmony of the colours requires it. 
4631. Cases ror SHops, H. J. Haddan, London. 
—28th September, 1883.—(A communication 
Provisional protection not 


2d. 

The show cases or shelves are combined with 
bridges, or galleries, or overhead passage ways for the 
assistants to pass to and fro, 

Lilley, London.—28' 1883. 6d. 

Consists in an apparatus od laying mp or ascertain- 
ing ships’ courses, of the combination with a movable 
compass card (disc or woskd on of a straight edge to be 
applied to the proposed course, and means (such as 
lines or pointers) for upon the — card 
(disc or plate) the true course 
4636. aND DovBLina J. Elee, 

hester, and W. ‘odmorden.—28th 
September, iss3. —(Not proceeded ). 2d. 

Relates to what is known as the ‘‘long collar” used 
in —- and doubling frames, and the object is to 
= means of holding the shell on to the 

iter. 


4637. ArrRiAL Tarcets For SHoorina, &c., C. J. 
Barrett, London.—28th September, 1883.—(A com- 
tes gen co! on 
and to the traps fo for throwing the same. 
4638. Exectro-moTors, 0. March and F. Cheeswright, 
London.—25th September, 1883. 6d. 
Two or more sets of multipolar electro-magnets, 
e! ly in series an el arc. 
ets may be annular and 
radially upon discs. Commutators and 
brushes are used to effect the alternate diversions of 
current through alternate sets of electro-magnets, 
4640. Fastentne or FisH-PLATES TO Rartway 
AND Tramway Rais, J. Glover, Birkdale, and C. 
Waleon, —29th September, 1883,—{Not pro- 
ce 
Screw bolts are used instead of bolts and nuts. 


4642. Economisine Fue, &&., 7. J. Barnard, Lon- 
don.—29th September, 1883.—{Not proceeded. with.) 


4d. 
Relates to the general construction of the fireplace, 
furnace, or boiles 


Cranes, W. L. Williams and H. Adams, Lon- 
don.—29th September, 1883.—(Not proceeded with.) 


4d. 
Consists in the construction and combination of 
parts. ny 4 the radius of the crane can be extended 
ey the cranes can be so constructed as to set 
pat or take up a load at any reasonable distance 
from the centre, with or without altering the inclina- 
tion of the jib. 


4644. Treatinc CARBONACEOUS &e., H. 


Aitken, Falkirk.—29th September, 1888. 8d. 
This relates to coal, shale, and lignite to be 


from sh 
is 


yarn breaks, when the needle it re a h falls, 
and projecti on a revolving 8 below the stop 
motion, come into contact with the needle and 
actuate the stop motion which releases the brake lever, 
bringing the brake against the intermediate roller, and 
so stoppin, 6 the roller and bobbin. Modifications are 
shown, and also the application of suitable — mecha- 
nism to winding frames and reeling machines 
4651. Vatves ror REGULATING THE FLOW AND PREs- 
SURE OF LiquiIps AND Fiuips, W. H. Bailey and W. 
Lawson, Salford.—29th September, 1883. 6d. 
Consists of an improved valve having an inlet valve 
and piston connected by a stem provided with a 
through which be ead or other fluid flows and 


closes by its pressure = the piston valve, in combina- 
tion with a push — vided with a valve and 
plug, which plug is roe into a i in the piston 
to close the and remove the pressure of the 


water or other fluid—which escapes through another 
passage—from the piston and allows the valve to open 


4652. Wittows, Teazers Suaxers, J. Haigh, 
Huddersheld. ~29th Mare 1883.—{Not proceeded 


tly increased grate sur- 

to facilitate on of dust dirt 

e fibre, to adjust and determine at will the 

time or meds ‘of delivery of fibre from the machine, 

to secure delivery direct from machine into sheets or 

other receptacle, and to free the machine absolutely 
from element of. danger to the attendant. 


4653. APPARATUS FOR ana SUBMARINE Ex- 
PLORATION, H, 29th tember, 


1883.—(A A, Toselli, Paris.) 6d. 
This relates to a diving bell arrangement, in which 
the oxygen required for breathing purposes is 


bet employed f carrying it is also described and 
illustrated. The ascent and descent is controlled by 
the admission of water, which is ejected as required 
by compressed air. 
4656. Rartway Covptines, H. A. Barns, London.— 
29th September, 
Relates to a railway constructed of mem- 
bers jointed ceguten, ate to the draw-bar or other 
point of attachment, so as to be flexible only a the 
vertical plane, the flexibility of the joint connecting 
the looped end member to the adjacent member or 
members being limited to one direction, for use in con- 
nection with a suitable means of supporting and 
raising the coupling in the act of coupling and 
uncoupling. 
4658. Cuitpren’s Corts, &c., G. W. Moon, London.— 
1st October, 1883. 
Relates to the construction of folding up cots. 


4659. Apparatus ror Harnrss, &., C. 
Morris October, —({Not pro- 
ceeded with. >» 2 
Rela 


ites to the amsaiiti of aslip hook. 


4660. Macuivnery ror CuTTine &c., A. Shard- 
low, Sheffield.—1st October, 1883. 

Relates partly to the construction of the tool holder 
and ram, and to the arrangement of the brake and 
feed motion. 

4661. Forks, H. Vaughan and J. Ball, 
October, 1883.—{Not proceeded with.) 2d. 

The blank of the fork is is stamped from a sheet of 
metal, and then the prongs cut by suitable tools. 
The curves are given to the fork by top and bottom 
bossing tools. 


4665. Repeatine Frre-arus, G. Brewer, London.— 
lst October, 1888.—{A communication from W. 
Werner and A. Beer, Paris.) 6d. 

The two essential features of the invention are 4 
contain the ani bot 


conveys them to the arm as resem 


4668. Vevocirenes, H. Thresher, London.—2nd October, 
1883.—(Not proceeded with.) 2d. 
The object is to provide a pawl and ratchet areere- 
tus which shall work without we usual clicking noise 
and to operate velocipedes by means of a lever cad 
spring, instead of the usual rotary treadle apparatus. 
4670. APPARATUS TO BE EMPLOYED IN THE VAPORI- 
SATION OF ANTISEPTIC AND OTHER SUBSTANCES FOR 
DISINFECTION, AND FOR OTHER MEDI- 
i Purposes, A. H. Hassall, London.—2nd Octo- 
1883. proceeded with.) 2d. 
Relates to the construction of a chamber inhaler and 
disinfector. 


4672. APPARATUS FOR SCREW-PRO) 
D. J. Dunlop, Port Glasgow.—2nd October, 


Consists in the combination in governing apparatus 


| 
e 
cee with.) 2d, % 
This relates to apparatus for enabling a supply 
lubricant to pass to the desired part each time a lid 
cover is turned back, which action operates a pistd ‘ 
in a cylinder containing the lubricant, in such ‘ 
q 
by the electrolytic decomposition of sea water. 
— 
toascend. Also in treating coal, éc., in | 


Frames ror Hoipine Borties, &c., J. Mallol, 
October, 1883.—{Not proceeded 


Relates to improvements in lock-up liquor frames. 


1883, 6d, 
the construction of a cooking oven, 
with a tube or inlet for fresh > 
therein near the bottom thereof 
and ied in a heated state 
to ntartot of the oven near the gas jets, 


4675. Larcues anv Locks, F. J. Biggs, London.—2nd 
October, 6d. 
latch locks in such manner 


ithout acting upon the latch. 
Caustic Sopa, 8. Pitt, 
communication from F. P. Harned, 
Camden, U.S.) 4d. 


to the broken mass of caustic 

sods carbonate of or soda ash, and grinding and 

4679. Prorecrine SusMERGED Srrvcrvures or 

on Sree: From Corposion anp FovuLinc AND IN 

GoMPOSITIONS THEREFOR; F, 

ve paint and to the manner 


Hetherington, 6d. 


Consists in means for 
ring travellers and for carrying and adjusting the rings. 
4683. Execrro-motors, S$. J) Coreter and H. Nehmer, 
London.—2nd October, 1888. 6d. 


The coils are 
direction of the coil is at oe éngles to the axis 
—s and the shorter direction parallel 


—2nd 883.—(4 communication from L. J. 
Wing, New Tork.) 6d. 
This relates to a novel construction of a fan wheel 
and its bladesand connections so as to enable the ad- 
justment of the various parts to different positions. 


4686. Arraratus ror Woopen Boxss, W. P. 
Thompson, 


iverpool.— 
munication from the United 
Company, H. BE. Fanshawe, Treasurer, New York.)— 


relates to a machine for wooden boxes 


pA arr the ends of the boards, and cutting simul- 

se. @ line across ends, a corresponding 

tall thngue and groove, by which to secure one to the 


Liverpool.—2nd Getoder, 1983. 
The came have inthe ides, oo as to enable the 


bottles to be inspected to see if they are full, and 
in the tap showing te 
has not been tam: 


4688. Dore ro Pom Bethel, 
Liverpool.—2nd October, 1883. 
preferabl 


The object is to minimise the friction of the 
of the actions of 


October, 1883. 
J. Wolf, Germany. } 6d. 
mg covers are 
baa eyes outside, and sock cover 
covers, the straps the whole poet meg 
BREECH-LOADING Firp-arms, G. H. Needham, 


Two stro 
Rape, 
entirely enclose the 
securing 
London.—2nd October, 1: 


action having a safi on the main spring 
Se d or of the 4 
y, in a special cartridge extractor combin 


a locking bolt operated by a detachable 

ey for the grip or both, when 

the fire-arm is not required 

4604. TransMITTING AND AvuDIBLE Mzs- 
SAGES OR By Evecrriciry, A. F. St. 
London.—' 1883.—(Not proceeded 


to édch and of different lengths, so as to xi- 
mate s cire arranged in way 
opposite the pole of an electro-magnet. 


ption of safety, stop, or other 


valves, covers for openings in bo’ , conn 
d it consists in 
orming such parts by means of a series of dies. 
4696. Steam 


Pumps, M. W.and A. B. Hall, Plawn- 
&—2nd October, 1883.—(N ‘ot proceeded with.) 


and two side b; 


ihe of the 


eins 

having po plunger 
a n at one end and a at the 
of two 


October, 
This relates to hem-sti 


and it con- 

sists in the use of a cam in tion, and fixed to the 

ordinary stitch cam. The has.@ second 

junction it, 

dently, and by adjusting this screw the machine can 
: different classes of wor! 

4701. Bexap, 4. .— 8rd 

October, 
Bods as a substitute for cream or acid 


hind of a boot, so as to s rt the end of the 


4703. Burrons, G. W. von Nawrocki, Germany.—3rd 
October, 1883.—(A F. Seidel, 


Germany.—( Not 

in moulds and m both sid e holes are 

then drilled or stamped at the buttons finished by 

painting, varnishing, or 

4704. Wasuina Macuinss, J. Childs, near Leeds.—3rd 
October, 1888. 6d. 


This relates to improvements on patent No. 4975, 
A.D. 1880, and it consists in the use of a revolving 
cylinder, the gute of which is made up of a 
number of with angular formations, and one 
ag ge | ged to allow the articles to be washed 

be inserted. The cylinder rotates in a second 
ane washing liquor and provided 
a 


4705. sy Poorocrapay Pxoto- 
GRAPHS TO BE USED IN THE Propuction oF TyPo- 
GRAPHIC BLOCKS AND IN THE ART OF PHOTO-LITHO- 
GRAPHY AND LIKE Arts, 2, Brown, R. W. Barnes, 

The te produc photogra; hs brok: into 

uce pho en up 

dots, lines, or and one me’ 

a otogra ic upon a in or 
from: it a definite 


tograph on paper or other ma’ can then 
the art of fe seat Another method consists in 


cy of 
to 
— ore, produce a photograph 


#706. Edwards, Salford.—8rd 


October, 1883. 6d. 
A safety roller is attached to the back of the top 
wg one plate or rising cover, which is also extended 
k to cover the top feed roll; and an auxiliary lever 
is employed to operate the clutch motion by which the 
feed is and reversed. 
4'707. Ixwer Banns‘ ¢ Hats, J. W. Thompson, Prest- 
wich.—3rd October, 1883. 
A top cord made of wire covered with silk 
is secured to the inner band. 
#708. Currs, M. Wilson, London.—3rd October, 1883. 


The cuff is made with an inner smaller cuff, so as to 
conceal and shield the wristband of the shirt between 
it and the outer cuff. 


4709. Raitway B. Bivort, Belgium.—Srd 
October, 1883. 


This relates a. to a system of shunting, 
crossing, or change of line without the use of tapered 
switches, by a combination of an adjustable part of the 
line with bed-plates, together with a mechanical 
arrangement for the switching or change of line, 

y an t of levers, and a 
mechanism for the automatic closing up or connection 
of the line. 


#710. TELEPHONIC AND TELEGRAPHIC APPARATUS, A. 

The diaphragm is ‘voted 

ragm re] Vy a pivo 

magnet provided with contact pieces and capable of 
mass By under magnetic action. One or 
mo. te the motion of the 
vibrating magnet, and the vibrations are transmitted 
in the usual manner. The circuit is made through 
earth as a return, the earth contacts being made 
through mercury. An “‘inductorium” is in 
such a manner that the primary and secondary are 
included in one circuit. 


4711. Sewrxne Macuinss, H. Gamuell, Liverpool.—3rd 
October. 8d, 


The object is to enable the machine to be run in 
either direction, and it consists in taking the motion 
for the several parts direct from the main shaft, and 

adjusting the stitch cam, needle-bar cam, cotton 
control cam, and other parts, so that each will follow 
the other in the same order, and at equal increments 
of time, whether the machine be be turned in one direc- 
tion or the other. 


4712. Sewrxc Macurnes with Rotary Hook, C. 
Pieper, Germany.—4th October, 1883.—(A communi- 


to adapt A to contain a large underthread spool, and 
which is supported at one vans only, in ag 
e case 


through 
the pin he of ty of the case and spool, and a 
portion of one side of the case is removed to facilitate 
the drawing up of the loop of the upper thread. The 
spool case and spool are provided with means for 

ting the tension of the under thread, that when 
drawn up its tension will be in excess of "the weight 
of the case and spool. A cone is made adjustable on a 


shaft, so as to regulate the stitch. A special 
arrangement of take-up lever is di . 
4714. Jorxts oF Pips, J. Robbins, London.— 


4th October, 1883. 
Consists, First, aatnet near one end of the pi a4 


beyond which end such socket projects, and a 
an inside such 


socket so as to overlap the i 


and partly of the same, eit ‘Thirdly 
or more ions or y, 


4716. Ar ey W. Scott, London.—4th 
October, 1883. 


The inventor a an apparatus for the compres- 
sion of air in and of a plunger 
haivng a small air chamber surrounded by water and 
working on a fixed tube or guide, which the 
air is forced into the reservoir or er 
coo] 


te to be 


of a machine to brand by 


4719. MAacuHINEs, 
4th October, 1888.—( Not proceeded 
Relates to the construction 
motive power. 
4721. Arrpiiances FoR Hoipinc or 
TorLet AND Paper, S. Wheeler, London. 
holding and contain- 
arrangemen lor con: 
ing webs or rolls of paper. 
4725. APPARATUS FOR Transit By WIRE 
Rope, &., F. Byrnes, Liverpool.—4th October, 1883. 


cline, the cable 


that departure 
end can be lifted wit 


mis cable is designed be telephonic purposes, and 
sists of five lated r wires twisted round a 
non-insulated steel wire, ~ ch serves for earth con- 
nection and straining wire. The insulated wires are 
taped with tinfoil before stranding. Five of these 
strands are then twisted round a core of seven steel 
wires taped with tinfoil, and likewise serving both for 
earth connection and straining 


4730. Wueets ror Bicycigs, &c., FE. Hutchi 
London,—4th October, 1883.—(Not proceeded with.) 


2d. 
Relates to means for attaching the rubber tire. 
4742. Sream Generator, J. Imray, London.—5th 
October, communication ‘from Albert Comte 
2: Dion, G. &. Bouton, and C, Trépardoux, Paris.) 


Relates to the construction of a steam generator 
having in the lower part of its cylindrical body a fire- 
box . which inclined tubes radiate from a central 
tube, and from which vertical smoke tubes communi- 
cate with a s surrounding a steam dome or recep- 
tacle above body. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


296,31'7. Means or Keyixnc WHEELS, &c., 
TO SUAFTING, Dawe, Eau Claire, Wis,—Filed 


February 28th, 1 
wheel, 
to 
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jira np wedi quae ry hen in ‘making bread, cakes, biscuits, puddings, and the [also can be lifted at the arrival end for the return of | H, passing over said pulleys, and a pulley block, the 
valve of a cylinder, and wii C. Guilleaume, Cologne.—4th October, 1883. 


whole adapted to a differentially-acting hoisting 


Claim.—{1) A key fastening a 
— or other 

a tapered bar having parallel 
sharp idges or edges parated by a concave surface 
in rom the shaft, as and for the 
purpose described. (2) "The combination, with a hub 
provided with a tapered key-seat a, of a tapered key 


vided with parallel sharp ridges or edges separated 
oe concave surface in relief from the shaft to which 
the hub is to be keyed, substantially as “= for the 
described. (3) The key having 
under surface made ith 
the concave ¢, substan as and for 
y purpose 


296,335. Coxrer, Robert Kloss, Shabonier, IUl.—Filed 
May 8th, 1883. 
Claine- —In a plough colter, the combination of the 
blade B, with flanges the E, 
vided with peripheral flange ¢ and central opening e! 


the washer F, the discs CCl, provided on tt a 
sides with projections ce, the hub }, bolt D, ha 
centre plane and ends ds screw-threaded the lack 


and yoke A, substantially as described and shown. 
296,363. Foor-Guarp ror Rartways, Sull- 
ings, Kalamazoo, Mich.—Filed August 23rd, 1 
Brief.—A foot- -guard consisting of a rigid level ‘plate 
secured at one end to the tie, and having upward and 
outward extending fi 


itt 


u 
fitting substantially as set forth and the ue 
=> oy a foot- -guard for railway tracks, a rigid plate 
with the point turned to fit into the apt and rest- 
ing on the base of the rail, with opposite end depressed 


on an ing 
nm, substantially as 


resting on 


te, holding Tt firmly in 
forth 


CHAIN see, Chas. A. Teal, Philadelphia, 
Pa.—Filed 15th, 1884. 


said ion and opera’ the chain 
ys. (2) The “an, substan’ as herein 
with the frame, of a pinion shaft & 
hand chain wheel, a each side thereo' 
eys upon sai e arrangement being su 
(8) A chain ho’ 
carrying a pinion and hand ng wheel, 


carrying Fi Gi and chain 


, as set 

296,368. Tepper CRANK, Springfeld 
Ohio.—Filed November 20th, 1 

Clawm.—{1) A crank shaft o consisting of more 

crank pieces and intermediate cou _— 

structed for connection to form a rigid s) 

to be readily separated, substantially as aio 

(2) The combination, in a crank shaft, of crank pieces 

and coupling pieces, with corresponding recesses and 

projections upon the crank arm or coupling pieces, to 

permit the continuous connection of the parts without 


(236.566) 


pee Ne their ready detachment, substantially 
= set fo (8) The combination of the crank ae 
and ted to the to the 
su y e coup) 
at different for the set forth. 
296,380. Evecrric anp Meruop or 
THE SAME, Foree Bain, Minneapolis, Minn.—Filed 
December 30th, 1882. 

Claim.—{1) The "method herein described of winding 
an electric helix, consisting in winding a small portion 
of the helix from the core outward until said — 
is completed and the end of the wire lies at 
and then winding the remaining portion of the ‘hel x 
with the mg end of 7 wire from the core outward, 


and leavin; or second end also on top, 
substan as and for ay the purpose set forth. (2) The 
method, su as hereinbefore described, of 


winding an goa helix, which consists in winding 
one coil with yers superposed and leaving the 
= of the wire ra top, and then winding the remain- 
ing coils and leaving the end of the wire on top. 
(8) An electric helix composed of a continuous wire 
one coil of which has the consecutive layers of wire 
superposed and the end left on top, and the remainder 
of the wire wound in the usual way with the end left 
outside the coils, substantially as 
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from R. Sieke, Germany.)—( Not proceeded with.) 2d. 
4674. Gas Cooxrve Overs, 8. Leoni, London.—2nd FA 
sy 
| 
O- O-8 
! 
i that when the latch is locked it is thrown out of gear Q_ i) af 
\ h_is obtained in dots or lines by the use of a 
: made in the shape of a short cylinder of dia- 
er 
of 
he 296 317] 
capable of being ded flat when not in yp but when a 
in use the corners are supported and held together by 
flaps or tabs, secured by wire rivets. 
4690. Inonmc Boarns,; W. von Nawrocki, Germany. ZA 
—2nd October, 1883.—(4 communication from J. Hess, 
Germany.) 6d. i He 
The ironing board is perforated, so that the steam f i 296 380] 
produced in ironing the garmentcan readily pass away. 
4 4691. Piaxororre Actions, C. Collard, London.—2nd = 
in pivotting the check lever te an adjustable link z ee // 
pendent from the hammer rail. The check lever 
passés through a slot im the sticker, and is secured F J 
therein by This lever has a hinged extension 
piece attached by a pin to a fork secured by aclamp- H 
: ing screw to a fixed rail in front of the action, so that H 
/ q the lever can be adjusted at its opposite ends to accord H 
with the of the hammer on its rail. The 
upon the hinged extension of the check lever, its wire : : : 
passing down through a bushed hole in the tail end of cation from R. Gritener, Germany.) 6d. 
the sticker lever. This consists in in sewing 
4602. App.iances ror Carryine Books, &c. eatery hock, of 
guide, and lying in a recess of the case holder, to fr 
prevent the case turning. The projection and bearing 
4 consists, First, in constructing the grip of 
oeeeynre fire-arms with teeth in combination with 
teeth on a slotted belt: Secondly. in 4 self-locking 
a 
SS 
Of two pipes when connected together, Secondly, in va 
centre a number of insulated iron wires 1 | casting the parts to form the joints either upon the P| 
4605. Sream Borters, &c., J. Tordoff, Leeds.—2nd 
October, 1883: 6d. 
This relates to the manholes, unions, or connecting 
parts ‘ pores of the pipes, or by coating the pipes with such 
material while casting on the parts to form the joints 
of such pipes. 
- suitable for yc | on and spiking to the tie, sub- 
feld, U. stantially as specified and described. (3) In a foot- 
dd guard for railroad track, a rigid plate provided with 
upward and outward e: 
] the under edge of the up 
posure on the down stroke of the plung: 
stuffing-boxes and glands bein; ‘ed 
ms One Stem, WIC. ab arm 
3 piston rod beneath, so that each piston moves the 
valve which controls the opposite cylinder. The 
steam engines are of special construction. C 
4700. Macupyes, J. McDevitt, Belfast.—3rd d 
han 
( ; 
Consists in arranging the cable so as to span from 
the of to of arrival at an in- 873 
873 
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TORPEDO BOATS. 

On Friday, May 9th, Mr. Yarrow read a paper at the 
United Service Institution on “Torpedo Boats,” and, as 
was naturally to be expected, the reading of a paper by so 
good an authority on this subject was very well attended. 
The question was taken up at the stage when torpedo 
boats so far established their value that a large order 
for 100 was made suddenly by Russia. This was in 1877. 
‘These boats were to be capable of keeping the sea for a few 
days, but at the same time to be small enough for 
conveyance by rail from the Baltic to the Black Sea. 
With this view they were made 75ft. long and 10ft. beam. 
Five Russian and two English firms supplied them. 
Messrs. Yarrow supplied working drawings and as many 
sets of machinery as could be completed and delivered 
before the closing of the navigation of the Baltic. In 
November, 1877, the first boat was tried on the Neva, 
when it obtained a speed of 18 knots, Several boats were 
forwarded by rail to Sebastopol with the funnel only 
removed, The journey occupied a week, and they were 
found fit for immediate sea-going on arrival and gave 
entire satisfaction. About this time the English Govern- 
ment ordered our first boats of the “Lightning” type. A 
few months later, in 1878, some more were ordered from 
various firms. Messrs. Yarrow supplied one which 
obtained a speed of 21°94 knots at Long Reach, where it 
was tried under Admiralty conditions in the spring of 
1879, beating its rivals by nearly two knots in speed. The 
load carried was 6} tons, consisting of torpedoes, gear, 
coal, &e. This boat had a forward rudder fitted to it to 
improve its steering powers, by which means it was 
enabled to-turn in a very small circle. In 1878, two first- 
class torpedo boats were built for Russia, but not allowed 
to leave the country, and eventually purchased by the 
Admiralty. An accident with one of these led to the 
introduction of an important feature, namely, a system of 
light non-return valves, so arranged that any back rush of 
flame or steam closed them and cut off all communication 
between boiler and stokehole. This has proved its value 
since, and has become generally adopted. 

In the end of 1879, a larger boat or torpedo cruiser was 
made for Russia called the Batoum. She carries coal fora 
run of 800 miles at moderate speed. She is 100ft. long and 
124ft. beam, with engines indicating 500-horse power. She 
carries four fish torpedoes discharged through two launch- 
ing tubes placed parallel to the centre line of the boat and 
projecting just beyond the bow. Steering and discharging 
are effected from the conning tower. There are. thine 
short masts to supplement the steam propulsion if neces- 
sary. The Batoum ran from London to Nikolaief in 
about eighteen days—4800 miles—averaging 11 knots per 
hour. Her speed over the measured ar 2 was 22 knots. 

Many boats of this type were afterwards ordered by the 
Argentine, Greek, Brazilian, Austrian, Dutch, and Italian 
Governments. Those for the first named Power were 
rigged for sailing, and went to Buenos Ayres well, the 
quickest in seventy-two days, Their sea-going qualities 
were reported to be so good in rough weather, that there 
clearly is no need to increase size for the sake of safety. 
In 1879 and 1880, thirty-four second-class torpedo boats 
were made for the Admiralty to equip large ironclads, by 
Messrs. Thornycroft and also Yarrow and Co. At first the 
torpedoes were discharged while the boats were nearly at 
rest from cradles lowered into the water. Subsequently a 
steam impulse gear devised by Messrs. Yarrow was sub- 
stituted. The maximum speed of these second-class boats 
isabout 17°27 knots, continuing for two hours. 

A collision occurring to a torpedo boat in Italy led to 
Messrs. Yarrow making a special arrangement to prevent 
water entering in such a way as to cut off the supply of 
air to the fire, which has worked admirably, and did not 
in any way tell against the boat’s powers of moving, a 
mean speed being obtained with a boat so fitted of 22°4 
knots. All torpedo boats have curved decks, which give 
the maximum strength against compression. No special 
improvements or new features have come in during the 
last year. A remarkable trial may be noticed, however, of 
two torpedo boats for Russia—one built by Messrs. Thorny- 
croft and the other by M. Normand. The former boat was 
113ft. long by 12$ft. ; she had a speed of 18°96 knots 
per hour for three hours, burning 2 tons 19 ewt.—with 
633 indicated horse-power—or 1 ton per hour. With 
13°39 knots speed, 13 cwt. 3 qr. 81b. of coal was burnt in 
two hours, with 212 indicated horse-power. M. Normand’s 
boat, which was 124ft. by 11%ft. beam, 184 knots was 
obtained for three hours, with 1 ton 19 cwt. of coal and 
574 indicated horse-power. During four and a-half hours 
11°57 knots speed was kept up, with 2401b. of coal per 
hour and 121 indicated horse-power. The relative uine 
of the fuel is not known. The French boat was peculiarly 
steady and free from vibration. 

Two first-class torpedo boats are being built for England 
with revolving torpedo guns. A drawing was submi 
of a torpedo boat protected partially with steel plates on 
the sides 14in. and on the decks lin. thick; but Mr. Yarrow 
did not advocate it as a good arrangement. The present 
second-class torpedo boats Mr. Yarrow considers rather 
long, narrow, and unhandy, and he prefers boats 56ft. long 
by 9ft. beam, with a speed of 15 knots; the loss in this 
respect being, it is thought, more than compensated by the 
boat taking a machine gun, and being ang seaworthy, 
and available as an ordinary fast steam launch. Mr. 
White, of Cowes, has recently designed a remarkably good 
boat deserving notice. 

With pabirs to the behaviour of torpedo boats on ser- 
vice, it is not surprising to find that when they get at all 
out of order and in inexperienced hands, their perform- 
ances should fall far short of those achieved on trial. In 
a recent test at Pola, boats 100ft. long and 123ft. beam, 
oe to Austria, obtained a s of 20 knots when 
fully equipped with torpedoes, and with a crew, just 
as for action. This shows what may be achieved when 
attention is given to the matter. In the Italian service a 
very complete system of training men has been introduced, 
as well as in the Austrian service. It is to be we that 
thissubjec! may receive the attention of ourownauthorities. 


England, however, is far behind in the number of boats: 
she possesses, as the following table shows. This deals only 
a 75ft. long and 10ft. beam fit for sea in all 
weathers:— 


Number 
oO 
torpedo Position of coast. psy Aa 
boats. in knots. 
i Finland 
The Russian Govern- " 0 
ment possesses ... 115 {Baltes \ 207 
Channel 
The French setae 50 Atlantic 1640 
ment possesses... ... ‘ 
Government 22 N orth Sea 490 
nglan 
{Wale Scotian } 3740 
possesses... .., 
The Italian Government Peninsula 
possesses ... ... ye: 18 Sardinia, Sicily 2750 
The Austrian Govern- dae tor 
ment possesses ... {Dalat | 800 


A statement of the extent of coast line possessed by 
these various nations is annexed. The figures must Le 
taken as approximate only, but relatively, which is all that 
is necessary for comparison, they are fairly correct, from 
which it will be seen that—the Russian Government 

ssesses one boat to 18 miles of coast line, the Dutch one 

at to 22 miles of coast line; the French, one boat to 
33 miles of coast line; the Austrians, one boat to 47 miles 
of coast line; the Italians, one boat to 153 miles of coast 
line; the English, comprising only England, Wales, Scot- 
land, and Ireland, one boat to 197 miles of coast line; and 
if the colonies are included, at the highest possible estimate 
there is one torpedo boat to 800 miles of coast. 

The turbine method of propulsion is favoured by some 
authorities. | Messrs. Thornycroft recently carried out 
some exhaustive trials as to this with a boat whose per- 
formances are fully described in a paper by Mr. ‘Barnaby, 
jun., contributed to the Institute of Civil Engineers. Mr. 

arrow observed that a maximum speed of 24 knots might 
be obtained by torpedo boats over the measured mile on 
trial, or 22 equipped for action. Torpedo boats may be 
divided into twoc :—(1) Those which depend on speed 
to strike and escape. (2) Those which in darkness or smoke 
trust to escape detection. For the latter, silence and 
absence of steam and smoke are more important than very 
high speed. Electricity may perhaps prove the best 
method of driving these latter. t year Messrs. 
Siemens and Messrs, Yarrow together made a boat 40ft. 
long and 6ft. beam, which easily obtained a speed of eight 
miles per hour. The electricity was stored up in accumu- 
lators below the water-line, such as could be charged by the 
machines now carried on many men-of-war. Such a boat 
would move without noise, and would have no funnel or fire 
to betray it. It might either discharge Whitehead torpedoes 
ordrivea spar torpedo, the electricity being available forejec- 
tion. Probably, however, torpedo boatsdriven by electricity 
will be the exception, not the rule. 

In the discussion which followed Mr. Yarrow’s paper, 
Admiral Sir Charles Elliot —_ of the importance 
of torpedo boat defence, on the ground not only of 
efficiency, but also of speed and economy. He believed 
that one million sterling would provide us with 100 torpedo 
boats in nine months’ time. The expenditure of this 
money would give greater security, he thought, to England 
than a similar sum spent on armour-clad vessels—twenty- 
five torpedo boats costing only as much as one armour-clad 
ship. He spoke of the great advantage of hydraulic pro- 
pulsion, comparing a boat which drew only 23ft. of water 
with one drawing 6ft., which was recently tried against it. 
He considered draught of water a question of paramount 
importance. He attributed the failures in recent boats 
with hydraulic propulsion to the fact that new devices 
were constantly tried, instead of depending on the elements 
which had secured success in the Waterwitch. - Electricity 
he thought more particularly suited to the propulsion of 
lifeboats; but he regretted to find that there was no saving 
of weight in that system. 

Captain Curtis compared the lines of a torpedo boat with 
those of a shark as to speed. He spoke of the value of 
draught over the top of a furnace, of the position of the 
screw, and of Griffith’s shield to prevent fouling, also of 
the prevention of ramming by impulse torpedoes. 

Admiral Boys inquired the weight of the Russian boats 
sent by rail. He spoke of the advantage of being able to 
discharge torpedoes abeam, and of the gain in power in 
having the rudder abaft the screw. He specially dwelt on 
the need of training officers and seamen to torpedo boats. 
He admitted the evil of steam being visible at night, but 
questioned whether the charging of accumulators by 
electricity was not a very long process—in fact, whether for 
a run of six hours it would not need six hours to charge 
the boat’s accumulators. He then spoke on the protection 
of screws and in-shore boats moving in shallow and 

Admiral Selwyn dwelt on and dangerous 
neglect of this branch of defence. He hoped that England 
might not suffer from the torpedo boats she had supplied 
to other nations, and so be in the position of the goose shot 
by the arrow feathered from her own wing. He dwelt on 
the importance of rapid firing, of the advantage of rigidity 
in structure in favouring speed. He spoke of the great 
power of liquid fuel, which goes twice as far, weight for 
weight, as solid fuel, and is employed now by Russia. 

Admiral Ryder thought great difficulty was felt in 
steering torpedo boats owing to the com being affected 
by the vibration of the boat. The turbine, he thought, 
had been unfairly discredited by a noisy, bad design. 

Admiral Hamilton asked as to the carriage of small 
boats on board torpedo boats. The boats might be kept 
from fouling their screws more than was mR fs 
the American war this had never happened in their opera- 
tions. He supported what had been said on the import- 
ance of training crews to torpedo boats. 


“| class did not support the conclusion that 


Mr. White, of Elswick, late of the Admiralty, considered 
torpedo boats the pioneers of high speed, but he looked 
for larger vessels and to cruisers to come in. He 
did not endorse what been claimed for rigidity in 
structure; the experiments on the Leander or Phaeton 

rigidity was 
necessarily advantageous. He congratulated the country 
on the leading place taken by Messrs. Yarrow and Thorny- 
croft in manufacturing torpedoes. In time of war Eng- 
land would at all events have a great advantage in the 
possession of their factories. He expected to see cruisers 
able to support themselves and keep the sea come on. 
Lord Charles Beresford, the chairman, said that England, 
he, feared was a year behind Russia in torpedoes. He 
considered six or eight vessels of the second-class better 
than one1700tonship. Heconsidered alsothat torpedo boats 
must be met and encountered by torpedo boats. More tubes 
were needed to discharge torpedoes from each boat. He con- 
demned the attempt to adapt armour to torpedo boats as 
an waning of men he 
specially thought necessary. is was only one way in 
which showed lamentable apathy. Money was 
always supposed to be freely given to the needs of the 
Navy, but when it came to the point it was impossible to 
get it. This was an old story, and a most serious matter. 

Mr. Yarrow said, in reply to the question raised, that 100 
torpedo boats could certainly not be made in nine months. 
He endorsed Captain Curtis’s opinion on the advantage of 
burning fuel downwards when practicable. The Russian 
torpedo boats transported by rail weighed 20 tons each. 
He thought a revolving for torpedoes had not been 
asked for, but it could be made when required. As to the 
position of the screw, the chief advantage in having it 
astern of the rudder was that it was easily removed when 
damaged. Liquid fuel doubtless effected a great saving, 
but was not suitable for low speeds. It would certainly 
take over six hours to impart enough electricity to give 
power to run for six hours. He said no difficulty had 
occurred to his knowledge by the compass suffering from 
vibration. 

The whole paper was a valuable contribution to our 
knowledge of a subject concerning which not so much is 
known as is desirable. 


THE HORSE-POWER OF MARINE ENGINES. 


WE publish on another page a letter calling attention to 
the definition of the words, “ nominal horse-power,” as ap- 
plied to marine engines. The writer wishes to have some 
definite statement as to the meaning of the phrase, and he 
setsforth that certificated engineerslabour under a grievance 
because such a-definition does not exist. By a well-known 
rule of the Board of Trade, sea-going steamships must 
carry a chief engineer if the engines are over 100-horse 
power nominal. But the Board of Trade does not say how 
the power is to be calculated. -The result is, that a ship- 
owner may, within somewhat wide limits, rate his engines 
at any power he pleases, and thus dispense with the 
services of a chief engineer. Engines that are called 
by one man 120-horse power are called by another 
99-horse power. That the grievance of which our 
correspondent complains does exist there can be no 
doubt, but it is extremely difficult to suggest any 
adequate remedy. In other words, who is to define what 
engines are and are not of 100-horse power nominal? It 
may be new, even to our correspondent,—who is the 
spokesman, we may add, of an influential society,—that 
Ps are no fewer than eighteen recognised ways of cal- 
culating the nominal horse-power of marine engines, and 
these vary so much in their results, that while an engine 
with, let us say, cylinders 33in. and 62in. in diameter and 
45in. stroke, is rated by one rule at 149-horse power, by 
another it is rated at 249-horse power. The existence 
of such anomalies long since attracted the attention of 
Lloyd’s, and Mr. Parker and Mr. Milton, the engineer 
surveyors to the body, were requested to report on 
the whole subject. This they did in 1878. The 
results of the inquiry were disheartening. After 
carefully considering the problem, they expressed the 
opinion that it is absolutely impossible to fix -upon 
any rule whatever, based upon dimensions of engines 
or boilers, which would give a result with every variety of 
engine, or even with particular types of engines, at all 
proportienal to their actual power, and they submitted for 
the consideration of the Committee, “seeing that the 
registered horse-power is so very misleading and worse 
than useless, and also that it does not come within the 
province of this Society to attempt to lay down a com- 
mercial standard for marine engines, whether it would not 
be advisable to leave it out altogether from the Register 
Book, and only insert the sizes of cylinders, length of 
stroke, and working pressure of steam.” 

The true difficulty of the whole subject lies in the fact 
that “100-horse power nominal” has no definite meaning 
of any kind now. In years gone past there was practically 
no scope for differences among engines. The greatest 
pressure that could be carried in box boilers using sea- 
water, was about 20]b..on the square inch. The paddle 
engines in vogue were tied up in the matter of piston speed 
within narrow limits, and ex ion never exceeded half 
the stroke. Under these conditions it was not difficult to 
arule which gave, roughly, the actual power exerted. 

us the Admiralty rule runs: multiply the square of the 
diameter of the piston in inches by the speed of the piston 
in feet per minute, and divide by 6000; the quotient is the 
horse-power. Thus an engine with a cylinder 42in. 
diameter and the same stroke, making 42} revolutions per 
minute, would by this rule be 175-horse power. Not a 
word is said here about the pressure; but it was well known 
that the average effective pressure would not greatly exceed 
15 Ib. on the square inch. Calculating the true power on 
this basis, we have, = 

nearly, which is not far from the nominal power. It may 
be urged that this rule could be modified to suit existing 
practice; but those who argue in this way must overlook 
the fact that there is nothing approaching uniformity of 


187-horse power 
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practice in the matter of piston boiler res, OF 
ratios of expansion. It avoid 
“ube with Mr. Parker, that nothing can be done. 

arious attempts have been made to devise a useful rule ; 
the results of these experiments will be found set forth in 
the eighteen formule given by Mr. Parker in his report to 
Lloyd’s, It may be instructive to give some of them here. 
The Merchant Shipping Act of 1862 uses the words 
“nominal horse-power” without defining the meaning ; 
the proposed Merchant Shipping Act of 1871 contains 
the Admiralty rule modified to suit compound engines 


in which D*+¢* xspeed of piston Here D 


6000 
is the high and d the low-pressure cylinder. Six rules are 
D?+d* 
based on the formula ——~— where c is a constant vary- 


ing between 26 and 33. Two rules have the form 
Oree)xv8 where S is the stroke in inches, and C is 
100 in one case and 90 in another. Again, we have 
ll ok hl where S is the stroke in feet. Two others 


have the merit of simplicity ; one allows 840 cubic inches of 
cylinder capacity per horse-power ; the other takes the 
area of the high-pressure piston divided by 5; and so on. 
It is needless, we think, to say more to prove that the 
words “nominal horse-power” as applied to a marine engine 
really mean nothing. 

_ So far as the mere buying and selling of marine engines 
is concerned, the words nominal horse-power have long 
since lost all virtue; shipowners buy their engines now 
on a far more satisfactory and definite basis. But the 
grievance of which our correspondent complains remains 
to dealt with. We feel in a measure bound to s t a 
remedy. We do not pretend that it can be satisfactory, 
but it is better in our opinion than any of the rules which 
we have quoted. Aithough there is very great room for 
diversity of practice in the matter of engines, there is very 
little in the construction of boilers. It would be far more 
easy to settle the nominal power of a boiler than that of 
an engine. The size which the grate area, again, bears to 
the rest of the boiler, even to its cubical displacement, is 
fixed pretty closely. The normal draught does not differ 
much between any two or three or two or three dozen 
well designed marine boilers, and it would not be difficult 
to prepare a rule based on some such figures as the follow- 
ing. Let it be assumed that 7} 1b. of coal are required to 
produce one nominal horse-power for one hour, and that 
15 Ib. can be burned on a square foot of grate per hour. 
Then it is evident that the nominal horse-power of the 


boiler will be got by multiplying the grate area by. 


2. Thus a boiler with three grates each 7ft. long by 
3ft. in diameter would be (7 x 3)3 x 2 = 126-horse 
power nominal. In practice such a boiler would supply 
steam for about 500-H.P. indicated, or say five times the 
nominal power. It makes no difference what the size of the 
engines may be. There is this in common among all 
marine engines—that there is not any wide diversity in 
the consumption of fuel per horse-power indicated—of 
course we are pay | now of compound engines, 
such a3 are put in the best cargo festecaiia the —_ at 
which coals are burned on each square foot of their grates. 
The grates are, after all, the factors which decide how 
much power shall be exerted; and they therefore supply 
the only available basis on which to determine whether a 
certificated engineer shall or shall not be carried. We do 
not suppose for a moment that any such rule is perfect, 
but we do venture to say that a rule, based on the grate 
area of a boiler, must be more satisfactory all round than 
any one of the eighteen to which Mr. Parker refers. No 
matter what the pressure carried or the grade of 
expansion, or the piston speed, the power must 
ultimately depend on the te area; and there 
is, perhaps, less difference between the practice of 
makers in this respect than in any other. If there is 
not grate surface enough, the fact tells its own tale, as in 
the case of the City of Rome. The engines in this fine 
vessel were not in fault, and the whole of the disappoint- 
ment attending her first voyages was solely due to the fact 
that she had not boiler power—in other words, grate 
surface—enough to develope the required speed. We cannot 
conclude this article better than by quoting the words used 
by Mr. Parker and Mr. Milton in the report before referred 
to :—“ Whether the question is looked at from the point of 
view of the power or the value, quite as important an 
element as the size of engines is the evaporative power of 
the boiler. Unless the Tale can supply as much steam 
at the full loaded pressure as the engine is capable of 

ing, no more power will be obtained than would be 
developed by a smaller engine; yet it is absolutely impos- 
sible to lay down any rule for determining the evaporative 
power of different boilers, for not only does the relative 
efficiency of long and short, or small and large tubes—of 
which the heating surface largely cunslete tier greatly, 
but the general arrangements of the boilers exercise ave 
great influence upon the evaporative power, and the esti- 
mation of these differences must always be a matter of 
judgment. For instance, it is a common experience for 

ilers which have originally been badly designed to 
steam better after many tubes are taken out and the 
heating surface largely reduced, owing to the circulation 
of the water being improved.” 

Here it will be seen that the influence of the boiler on 
the question being discussed is fully i We admit 
the force of Mr. Parker’s arguments as apparently bearing 
against what we suggest; but, as we have pointed out, there 
is very much more uniformity of practice in boilers as 
regards grate areas than there is in engines as re 
cylinder capacities, and speeds, and pressures, and ratios of 
expansion ; and for this reason we fail to see anything in 


the passage which we have just quoted to make us doubt | Haslam 


that we are right, when we contend that the Board of 
Trade regulations concerning chief certificated engineers 
— be better based on grate area than on anything 


MACHINERY AND MECHANICAL APPLIANCES 
AT THE INTERNATIONAL HEALTH EXHI- 
BITION. 

No. III. 

Messrs. J. anp E. Hatt, Dartford, exhibit, in connection 
with a cold storage room, two sizes of Ellis’ patent air refri- 
gerator, the larger one capable of delivering 5000 cubic feet 
of cold air per hour, when running at a speed of 150 revo- 
lutions per minute; and the smaller one 2000 cubic feet of 
cold air per hour, at 225 revolutions per minute. The 
special features in these machines are the arrangement of 
parts, by which t compactness is secured, and the 
adoption of flat slides for the compressor, instead of the 
ordinary beat valves, which permits of a high rate of 
revolution without the objectionable noise which is caused 
by clacks beating on their seats. The engraving on page 
379, which is prepared from a photograph of the smaller 
machine, shows the general arrangement of the ap- 
paratus. Figs. 1 to 4 show details of the compres- 
sion and expansion valves, which are ordinary flat slides, 
ay balanced and held up to their faces by strong springs 

rom behind. The steam, compression, and expansion 

cylinders are severally bolted to the end of a strong frame, 
which, though attached to the cooler box, does not form 
part of it, the object being to meet the strains between the 
cylinders and shaft in as direct a manner as possible 
without allowing them to act on the cooler casting. 

Each cylinder is double-acting, the pistons being 

coupled w the shaft by three connecting rods, the two 

outer ones working upon crank pins fixed to overhung 
discs, and the centre one on a crank formed in the shaft. 

The slide valves for all the cylinders are driven from two 

weigh shafts, the main valve shaft being actuated by a 

follow crank, and the expansion and cut-off valves from the 


behind a piston; and in the present case the chief 
novelty lies in the manner in which the various work- 
ing parts have been arranged in order to secure 
economy of space. The base plate consists of a 
casting forming the cooler, the arrangement being 
such that the compressed air is first cooled by passing it 
through tubes surrounded with water, and is afterwards 
still further reduced in temperature by subjecting it to the 
influence of the waste air returning from the cold sto 
chamber. At one end of this casting is fixed a double. 
acting compressor, and at the other are placed side by side 
the air expansion and steam cylinders, The piston-rods of 
all these work inwards and are connected to a long cross- 
head of cast steel guided at each end in slides, and having 
gudgeons formed on them for receiving the connecting 
rods, which pass outside the steam and expansion cylinders 
to cranks keyed to a shaft running in bearings formed on 
the cooler casting. A small fly-wheel, with turning gear 
for convenience in starting, is fixed to the shaft. It will 
be noticed that by this arrangement of parts great com- 
pactness has been secured, and we need hardly add that 
the workmanship seems all that could be desired. In 
connection with this refrigerator, freezing and chilling 
rooms have been erected by a committee of influential 
gentlemen connected with the Australasian colonies, the 
chairman being Sir F. D. Bell, Agent-General for New 
Zealand. In these rooms may be seen the whole opera- 
tion of freezing and storing frozen meat, while at a 
butcher’s stall visitors may select and purchase joints of 
Australasian mutton, which, if required, are despatched to 
their residences on payment of a small sum for carriage. 
Messrs. Normandy’s Patent Marine Aérated Fresh 
Water Company, Limited, exhibit in operation with 
salt water two of their well-known double distilling 
machines for producing good cold drinking water from 


crosshead pin of the compressor. The machines may be 
used either in the vertical position as exhibited, or may be 
fixed horizontally; and it is stated that the construction is 
such as to admit of speeds of 200 and 300 revolutions per 
minute respectively for the larger and smaller machines, 
under which conditions the delivery of cold air may be 
taken at about 7000 and 2600 cubic feet per hour. Messrs. 
Hall also make this class of refrigerator without the steam 
cylinder, and to be driven ‘by a belt from a gas 
engine or any existing motive-power. 


PODGER’S IRONING MACHINE. 


We illustrate above, an peers A compact and 
well-made dry-air refrigerator, capable of delivering 18,000 
cubic feet of cold air per hour, which is shown by the 

Foundry and Engineering “rag oon Derby, a firm 
well known for its success with this kind of apparatus. 
The principle on which the machine works is that common 
to all of its class, viz., by compressing air, cooling it by 
water when under compression, and finally expanding it 


HASLAM’'S DRY AIR 


REFRIGERATOR. 


sea water, which have been previously described in our 
columns. In this apparatus every 100 lb. of boiler steam 
consumed yields 175 lb. of distilled water; but larger 
machines are constructed for treble and quadruple dis- 
tilling, which give respectively 225lb. and 255 Ib. of dis- 
tilled water for the same expenditure of steam. Hence 
with a boiler evaporating 9b. of water per pound of fuel, 
each of the three classes will produce respectively 15}, 20}, 
and 23 tons, or 3400, 4500, and 5100 — of water for 
every ton of coal burnt. Many of the treble distilling 
machines have been erected at Aden for the Government, 
as well as for private firms, and the results of a twenty- 
four hours’ trial made with one of these last year showed a 
yield of 12,110 gallons of cold fresh water for 2 tons 11 cwt. 
of coal. At the Exhibition, in the 
action of the apparatus, the water produced by the condensa- 
tion of the boiler steam is made to flow out in one stream, and 
the 75 per cent. of gained fresh water in another ; the 
latter being quite un clear, and free from any peculiar 
taste. One advantage of these distilling machines is that 
by separating’ the condensed steam from the cold fresh 
water gained in the apparatus, the former, which is often 
impure, can be taken back into the boiler in place of 
having to supply sea water, thus preventing contamination 
of the drinking water, and to a large extent preventing 
the formation of scale. Machines of the smallest size 
shown are largely used in torpedo boats, partly to supply 
drinking water, but chiefly to keep the boilers fully 
charged with fresh water; the multitubular boilers em- 
ployed in these boats being specially liable to lose water in 
various ways, and being likely to suffer injury if the loss is 
made up direct from the sea, owing to the deposition of 
non-conducting materials upon the heating surfaces. Meat- 
cutting and sai -making machines are shown in opera- 
tion by Messrs. W. and T. Ovens, London. The meat is 
cut in a metal bowl by means of knives fixed to 
a spindle, which is revolved at a speed of about 800 
revolutions per minute, at the same time that the 
bowl is slowly tuned round by gearing from below, a 
single set of knives being used in sausage machines, and a 
double set in those for fine mincing and for preparing fish 
paste. The knives are shaped like a scimitar, and are 
screwed up between discs, so that they can be easily 
adjusted or removed. They are arranged to work close to 
the pan, so az not to leave any meat uncut, and have an 
upward cut through inverted cutters placed in the cover, 
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as well as a downward one, the inverted cutters being 
adjustable, and constructed so that there is just sufficient 
space for the knives to pass between them. A plough is 
fixed inside the bowl, by which the meat is turned over at 


each revolution, so as to ensure every portion being brought | 


under the action of the knives. The machines are known 
as the “ Eclipse.” They seem well made, are almost silent 
in their action, and possess the advantage of cutting the 
meat instead of tearing it in pieces, and of keeping it 
much cooler than in the old process, The meat is fed in 
from above, and is under inspection of the attendant 


during the whole operation. At the same time, all the 


working parts are thoroughly protected, so as to preclude 
all chance of accident. 

Messrs. T. Bradford and Co., High Holborn, show a 
complete steam laundry at work in the Western Gallery, 
all the table cloths, napkins, &c., used by the refreshment 
contractors in the buildings being washed here. There is 
a large selection of ‘‘ Vowel” washing machines, which 
contain no internal moving parts, but have merely a series 
of fixed ribs, which gather up the clothes, and once in 
each revolution carry them up to the top, and then drop 
them to the bottom. In this way it is stated that such 
delicate materials as muslin and cambric can be washed 
without the slightest fear of injury in a much better 


J. AND E. HALLS DRY AIR REFRIGERATOR. 


manner than if done by hand. After washing, the clothes 
are passed through a double boiling process, and are then 
rinsed, a new apparatus being exhibited for this latter 
operation, by which the cold rinsing water is kept in 
violent agitation by means of a reciprocating plunger, 
which is contained in a separate compartment communi- 
rer | with that in which the clothes are placed, and 
which receives its motion by connecting-rods from a couple 
of small cranks. The wringing machine connected with the 
apparatus is fitted with ses made of discs of cloth com- 
by powerand turned, which arestated tolast 
onger and a much higher pressure than when made 
of wood or india-rubber. The hydro-extractor is over- 
driven by means of bevel friction gear, the wheel being 
made of iron, and the pinion of discs of leather tightly 
squeezed together. This makes a compact arrangement, 
and as the gearing is all in sight it is much more likely to 
be kept in proper order than when it is placed in the 
casing below. The basket is driven at a speed of 1000 revo- 
lutions per minute, and the machine works without noise 
or vibration. The drying arrangement consists of a well- 
ventilated closet with radial horse, having the arms placed 
in a spiral of such pitch that the linen on each arm heaton 
clear of that below. The stove is at one side, and is con- 
structed for heating a large number of flat-irons as well as 
for maintaining a temperature of from 130 deg. to 140 deg. 
in the closet, so as to dry the heaviest linen in from fifteen 
to thirty minutes. Another form of closet suitable for 
large establishments, and arranged for heating by steam, is 
the “draw out,” in which the clothes are hung upon horses 
supported by rollers running on rails, from ten to fifty horses 


being used in one closet. After drying comes the mangling 
and finishing, which is accomplished in a variety of ways 
according to the material and kind of article to be dealt 
with. An improved form of the ordinary box mangle is 
shown, in which rollers are introduced for guiding the box, 
as well as some novel arrangements in the driving and 
reversing gear, and there is also a great variety of hot 
calenders of different designs and sizes suited to almost 
every purpose. In this brief description we have only 
attempted to include some of the principal of Messrs. 
_ Bradford’s exhibits, which comprise almost every requisite 
for hand and steam laundries of all sizes; but we must 
not omit to mention an apparatus, which though not 
| strictly forming part of the appliances for washing, is at 
| least an important, if not a necessary, adjunct to a public 
| wash-house or laundry. We refer to the disinfecting 
| apparatus. This is most frequently made portable, in 
order that it may be readily taken to the locality in 
‘which the infectious disease exists. It consists of a 
hollow base of wrought iron, mounted on wheels, 
and containing three compartments, of which the 
centre one forms the fireplace, the two side ones being 
utilised as ducts for conveying the air and vapour from the 
chamber to the {fire [to ensure their being raised to an 
extremely high temperature before being discharged into 
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the atmosphere. On this base is placed a large sheet iron 
container, balanced like a gasholder by weights suspended 
from chains carried over pulleys at the top of cast iron 
pillars, and into which the articles to be disinfected are 
run on light wrought iron wagons made of various forms, 
according to the kind of article to be operated upon. The 
heat is either supplied by a coke or coal fire, or, in some 
cases, by gas, and an arrangement of tubes is made whereby 
as soon as the internal temperature reaches 212 deg. Fah., 
steam is generated and allowed to circulate in the container. 
The temperature is maintained between 212 deg. and 
250 deg., pyrometers being inserted in various places to guide 
the attendant. Close to Messrs. Bradford’s stand is a 
useful little machine for ironing cuffs and_ collars, 
exhibited by Messrs. Podger and Sons, Bromley, and 
which we illustrate on 378. The iron, measur- 
ing 20in. by Qin., is hollow, and is heated internally 
by an atmospheric gas burner or by steam, the 
supply being taken through a jointed pipe. The iron 
isghung from a flat bar, being supported on a couple of 
turned rollers, and receives a reciprocating motion from a 
crank driven by a strap. Below the iron is a table, which 
can be raised and lowered quickly by a treadle, and moved 
horizontally in either direction by hand. The operator 
has therefore complete control over the articles while bein 

ironed. The machine will keep three women employed, 
and it is stated that by its means twelve dozen co or 
cuffs can be turned out per hour at about half the cost of 
hand labour. The machine is noiseless in action, and can 


be used for ironing table napkins, &c., as well as collars 
and cuffs, It is made with one or two irons. 


FROM COCLERS 


The Farquhar-Oldham Filter Company, Cornhill, E.C., 
show several of their patent apparatus for filtering rapidly 
and continuously liquid sewage, the effluent from sewage 
works, or any liquid containing quantities of solid matter m 
suspension. As a description of this filter has already 
been given in THe EncinzeEr, we need only state here that 
it consists of an iron casing, containing the filtering 
medium, which is generally either ordinary or carbonised 
sawdust, on the top of which is a cutting plate, capable of 
being revolved by hand, or in large machines by power, in 
order to scrape the surface of the when it is considered 
that it requires cleansing. The liquid is introduced 
through the spindle, which is hollow, and is led into the 
cutter, which distributes it over the whole of the filtering 
surface. Since this filter was first noticed by us we under- 
stand it has been greatly simplified. It seems to have 
been proved by experience that a pressure‘of from 2 1b. to 
5 1b. per square inch is sufficient for most liquids, and this 
pressure can be obtained by/making the cylinder from 6ft. 
to 10ft. in height above the bed. .In certain cases the 
nie is provided with a false_bottom, which receives 
the inflowing liquid, the heavier matters in suspension 

vitating to the bottom, while the clearer liquid is 
> sin off through the top by a fine perforated funnel 
attached to the central hollow spindle, the perforations 
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being kept free from obstruction by means of rotating 
rome og For sewage this combination of settling chamber 
and filter is doubtless of considerable importance, as the 
r impurities are prevented from passing on to the filter 

, which consequently will remain efficient for a much 
longer time. Various arrangements of steam-heating pipes 
are shown by Mr. R. B. Stirrat, Newcastle-on-Tyne. e 
of these is a radiator for direct warming in corridors, 
halls, &c., in which series of vertical pipes are screwed into 
a hollow cast iron base or box, and are joined together in 
pairs at their upper end by U-bends, the whole being 
surmounted by an ornamental casting. In this way pac gr 
sion is provided for without straining the joints, and the 
discharge of air facilitated. We are informed that 200 
of these radiators have just been supplied for warming the 
corridors at the new Holloway College at gre under 
the direction of the architect, Mr. W. H. Crossland. 
Another system, more suited to dwelling rooms, is a com- 
bined and warm air ventilator, which consists of an 
exterior wood casing 
of any desired form 

A containing the warm- 
MMM ing apparatus, and 
having a communica- 

A a dj tion with the air out- 
side the building. 
The steam is - 
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: mitted into flat cham- 
bers of cast iron with external projections or feathers, 
and having internal baffle plates, as shown in the 
annexed sketch, which cause the steam to spread over the 
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whole extent of heating surface. The cold air, enterin 
from the outside, passes up over the heating apparatus an 
is delivered to the room at any desi tempera- 
ture. The same arrangement is used in connec- 
tion with the induction system of ventilation, in 
which a small quantity of air at a pressure of about 5 lb. 
per square inch is caused to induce a local service of a very 
much larger volume, a plan which in many instances is 
extremely convenient, asa single compressing plant can be 
made to supply air at a great number of ventilating sta- 
tions, a small pipe conveying the compressed air where 
required without serious loss from friction. Mr. Stirrat 
also exhibits an automatic apparatus for returning the hot 
water produced by the condensation of steam in the 
heaters to the boiler. It is placed at a slight elevation 
above the boiler, and consists of an exterior iron casin 
containing a hollow float which receives the hot water, an 
when full sinks and acts on suitable valves in such a manner 
as to admit boiler steam and place the water in equilibrium, 
so that it gravitates into the boiler. 

In the Western Arcade the Norton Ventilator Company 
exhibit two of their displacement ventilators, one a 
double and the other a single machine. The apparatus 
consists essentially of a system of pipes connected with 
the apartmemts to be cleared of foul air, communicating 
by means of valves with a water bell or air chamber, to 
which a vertical reciprocating motion is imparted by a 
beam or other contrivance operated by steam, gas, or 
water power. The return or down stroke of the bell dis- 
char, the air through a delivery valve. In cold 
weather the air may be passed through any suitable heat- 
ing apparatus, or may be cooled in summer by the aid of 
cold water, or by other means. The machine is constructed 
in a variety of forms, and can be applied on board vessels 
carrying grain, coal, rice, or indicat any cargo in which 
ventilation is desirable. It works at a slow speed, and is 
exceedingly simple, and not liable to get out of order; but 
we should imagine that its bulk will, in some instances at 
least, preclude its use when economy of space is desirable. 

A fire broke out at one of the exhibitor’s stands in the 
Central Annexe of this Exhibition early on Saturday 
morning, but was confined to the room in which it 
originated by the resistance offered by the asbestos patent 
fireproof paint, with which the timber walls were coated 
fifteen months ago by the United Asbestos Company, of 
London. The authorities are to be congratulated on 


having escaped so lightly ; also the United Asbestos Com- 
pany on this additioenl proof of the practical value of 
its paint. 


INDIAN MUSEUMS. 


CatcuTta is called a “city of palaces,” and say what we 
will of her right to bear so highly-fiown a descriptive title 
all who have seen Calcutta will be ready to admit that the 
Imperial Museum in Chowringhee aids in no small degree 
the pretensions of Calcutta to be the best-built city in British 
india. This edifice is large and well proportioned, and it 
strikes the eye more by its massive and imposing outline 
than by any ornament which has been lavished upon it. 
The Imperial Museum building is, in fact, grandly simple 
in its harmonious proportions. It is one of the architec- 
tural — of Anglo-British rule in India, and would 
be perfect but for certain rents in the walls, due to the 
treacherous nature of the soil on which it is built, and the 
facing of the walls with stucco, which here, as in other 
Calcutta buildings, imparts a mean effect, and makes what 
is intended to be, and might otherwise be, grand, simply 
grandiose. 

A movement is now going on within the walls of this 
building which cannot fail to have a great and beneficent 
effect on British India. In every large town in the 
country may be found a museum. These are supported, 
in part at least, by the Government of India, and in some 
cases they are of great educational value. Geological 
specimens, ancient remains, articles of native manufacture 
or produce, and curios are displayed within the walls of 
these institutions much as they are in museums all the 
world over. The Government of India have now deter- 
mined to render these institutions more precisely and prac- 
tically useful by grouping within each museum an entire 
collection of the economic products of India, in samples. 
The work of collection, classification, and cataloguing has 
been entrusted to Dr. George Watt, M.B., CM, F.LS., 
and to the exertions of this gentleman are added the re- 
sources of the Indian Government. The catalogue, which is 
not yet completed for issue to the public, is a work of 
prodigious labour and research. In order to insure its 
perfect accuracy the Government of India had founts of 
type prepared, so that the whole work could be kept stand- 
ing while it was under revision. The book has been pre- 
pared, in the first instance, in sections printed on large 
pee affording wide margins for notes. In this form it 

as been sent throughout the length and breadth of India 
to all medical men, civil and military, to men of science, 
and to others who may be supposed to be able to add a 
note to increase the value of the work. Scientific men in 
Europe have also been appealed to in all cases in which 
their aid could be of use in the elimination of errors of 
classification or description. At the Calcutta Exhibition 
Dr. Watt had set up a very large number of the samples 
of economic products, and one volume of the catalogue or 
dictionary was ready for the use of visitors. This volume 
is in four parts, viz., gums and resins; dyes, tans, and 
mordants ; fibres and fibre-yielding plants ; and oils and 
oil seeds, pene. and soap. These four divisions make 
collectively over 300 of matter, and to these are 
added an index of no less than 148 pages. This is a 
— of the energy and spirit which is applied to the 
work. When completed the dictionary will cover about 
3000 pages. The gums and resins catalogued are 297 ; the 
dyes, tans, and mordants number 280 ; fibres, &c., 298, a 
large proportion of which are noted as suitable for paper 
ing; the oils, oil seeds, &c., 316. Each gum, fibre, 
dye, or oil has its scientific name, or that of the plant 
which reg it, its vernacular name, a brief description 
of the habitat of the plant, and a few lines, or in some 


cases a long essay, summarising what is known of the 
article. Ina former paper on the Calcutta Exhibition we 
noted more than a dozen varieties of timber from 
the Andaman. and Nicobar Islands, but here will be 
full descriptions—and in the Museums samples—of ever 
kind of timber produced in India. In the Calcutta Exhi- 
bition they were shown to be between four and five thousand 
specimens, but that part of the dictionary was not ready 
for issue, and the logs were, so to speak, dumb. Some of 
these bear a good polish, and nearly all of them are useful 
in building, and in works where great strength is required. 
Attention has recently been seal to paper-yielding 
fibres, in consequence of the great and ever-increasing 
demand for paper. No better example of the value of the 
work on which Dr. Watt is engaged can be found than in 
one example taken from this very copious list. It is well 
known to experts that the material known as China grass 
—Behmeria Nivea—yields a very beautiful fibre, suitable 
for weaving the finest textile fabrics. It is soft, glossy, 
and strong. The difficulty of separating the fibre from the 
coarser matter with which it is grown is, however, so great 
that the Indian Government in 1871 offered a reward of 
£5000 for a good extracting machine for China grass, or as 
it is called Rhea grass. In 1877 the offer was renewed, 
and a trial of seven machines was made at Saharunpore, 
but the result was not satisfactory, and the premium was 
withheld. Recently, we learn that Professor Frémy, of the 
Institute of France, has succeeded in ining a plan for 
the extraction of the fibre from China grass by chemical 
treatment, but we mention the subject here to illustrate 
the value of the Indian Museum of Economic Products 
and its catalogue. When set up in this country—as 
doubtless collections of these economic samples will be— 
they will be open to the inspection of hundreds of scien- 
tific men to whom they would otherwise be merely names. 
The idea of the Indian Government is to render the 
museums of that country more uniform, and more useful 
and instructive; but there is no reason to doubt that the 
samples and the catalogue will be available for use in Eng- 
land. The museum and catalogue of the economic products 
of India will in fact open a wide field for the exercise of the 
inventive skill of men in all parts of the Empire. Engi- 
neers, chemists, architects, medical men, and scientists 
may all find there the material for new enterprises. Pro- 
fessor Frémy has made one point for himself for manu- 
facturers and commerce from one article which is cata- 
logued and sampled ; who knows that there may not be 
numerous chances left open for thoughtful and inventive 
men to work upon for their own advantage and for the 
good of the human race ? 

As affording some idea of the space required for housing 
and displaying these products, we may take the new wing 
of the Calcutta Museum as a guide. This building has 
been used for the pictures, gems and jewellery during the 
Exhibition, but it was erected as the home of the economic 
products, and is calculated to afford ample space for them. 
It is 180ft. long, by 30ft. wide, and 26ft. high. The 
windows are close under the roof on either side, so as to 
leave ample wall-space beneath them, yet affording plenty 
of light. Many of the cases containing the samples may 
be arranged conveniently on walls, but space must be os 
vided on the floor for desks for students, and also for tables 
for the more minute examination of the specimens. 

Dr. Watt, in a letter explaining the scheme, says: “It is 
thought that, while thus systematically making known the 
resources of India, and affording facilities for the develo 
ment of new branches of trade, this system will supply 
commercial men with an accurate and reliable mode of 
identification and correspondence whenever inquiries are 
necessitated for trade purposes. Arrangements will be 
made whereby the superintendents of museums supplied 
with specimens shall have copies of the proceedings of the 
central museums, containing every available information 
regarding the trades or industries and resources of India. 
This may be. consulted freely by commercial men, and 
every facility will be afforded for inspection of the collec- 
tions along with the published reports.” 


PRIVATE BILLS IN PARLIAMENT. 


Ox Tuesday, Colonel Stanley announced that the Committee 
on the Metropolitan Railway (Parks Railway and Parliament- 
street Improvement) Bill had come to the decision that the 
preamble had not been proved to their satisfaction. This result 
was no doubt mainly brought about by the evidence of Colonel 
Yolland and Major-General Hutchinson, who, called by the 
Committee as independent witnesses, expressed very strong 
opinions against the breaking of the circle in the manner pro- 

by Sir John Hawkshaw, whose plans, by the way, met 
with very unkindly criticism at the hands of Colonel Yolland. 
One cannot help thinking that the impression created by this 
evidence might have been modified had the Committee borne in 
mind the fact that the Board of Trade invariably report against 
junctions or level crossings ; and indeed Colonel Yolland stated, 
in answer to Mr. Littler, that every junction was more or less 
dangerous. However, in view of the possible inconvenience— 
not to put it higher than that—which might have been experi- 
enced in the working of the traffic, both on the Inner Circle 
proper and on to this new line, it is not a matter for much 
surprise that the Committee determined to reject the scheme. 

Group A.—The Committee on this group determined that, 
subject to certain conditions for the protection of existing 
interests, the London—City—and Southwark Subway Bill might 
be allowed to proceed. The scheme, which was fully described 
in our last issue, is for a subway from the Elephant and Castle 
to King William-street. The subway will contain a tramway to 
be worked on the cable system of traction. 

Group 2.—Tuesday was an unfortunate day for Sir Edward 
Watkin, for, after his Park Railway scheme had been thrown 
out by Col. Stanley’s Committee, he sustained another reverse 
in the‘rejection of the East of London, Crystal Palace, and 
South-Eastern Junction Railway Bill. This was a project for 
constructing’a line from the Crystal Palace to Ladywell, where 
@ junction was to be made with the South-Eastern. By this 
means the Crystal Palace district would have been placed in 
direct communication with Charing-cross and Cannon-street, 
instead of, as now, being confined to the Brighton Company's 
termini at London Bridge and Victoria, and the Chatham and 
Dover Company’s Ludgate-hill and Victoria stations. 

The Select Committee to whom the Ennerdale Railway Bill 


scheme was referred, determined, after hearing the arguments 
pro and con., that the Bill should not be allowed to proceed, 
The project was a revival of one rejected last year, and it was 
proposed to construct a railway from the joint line of the 
Furness and North-Western Company at Frizzington to Enner. 
dale. As the line in its course was to pass through an exceed- 
ingly fine part of the lake district, the cry of damage to the 
scenery was immediately raised, with what effect has been seen, 
Group B.—The Select Committee on the Croydon Direct 
Railway Bill found that the preamble was not proved. This 
was one of the schemes, of which so much has been heard of late 
years, for extending the Chatham and Dover line. Commencing 
at Croydon, the railway was to be carried in a straight line to 
Dulwich, whence, a junction being made with the Chatham and 
Dover, access was easy to Holborn Viaduct and Victoria. 


LEYLAND WATERWORKS. 


At the pumping station of the new Leyland Waterworks, 
Clayton Green, near Chorley, an important stage has been 
reached in the completion of the heading from the main well to 
the bore-hole, and in connecting this to the bore-hole, thus 
enabling the water to flow from the bore-hole into the main 
well. This work was satisfactorily completed some weeks since, 
The work all through was necessarily attended with risk. The 
bore-hole is 14in, diameter, and the water in it, standing as it 
does constantly at 20ft. from the surface, and the heading from 
the main well to it being driven through a mixed strata at a 
depth of 70ft. below the surface, it will easily be imagined that 
great care and special management were necessary in order to 
effect a satisfactory connection with the bore-hole, particularly 
also when taking into account the great force of water there is 
in the bore-hole which had to be dealt with. The contractor, 
Mr. H. E. Timmins of Runcorn, had two powerful pumps at 
work for a considerable time, one pump being fixed down the 
bore-hole, and the other in a main we These pumps, how- 
ever, were found at a late stage of the work to be quite 
inadequate to keep down the water, and it was subsequently 
considered necessary to bring into use, in addition, the two new 
permanent pumps belonging to the Local Board. One of these 
pumps, together with the two pumps of Mr, Timmins, have 
been constantly at work, day and night, working to 
their full capacity, and the other permanent pump also 
working as occasion required. There is, therefore, every 
reason to know, from the severetest which has thus been 
made in pumping, and also previously, that an abundant yield 
of water has been obtained. Mr. Wrennall, the engineer, went 
down to make a final inspection of the connection after com- 
pletion, and found the work to be in every way satisfactory and 
successful, The contractor and his men received great praise 
for the manner in which they had carried out so difficult a piece 
of work. The work gave a good opportunity for testing the 
new pumping machinery, consisting of engines, boilers, and pumps 
in duplicate. This ran from the commencement without any 
hitch. Mr, Joseph Clayton, of Soho Foundry, Preston, is the con- 
tractor for this portion of the works. The whole of the works 
are now rapidly approaching completion. The large and sub- 
stantial reservoir, built by Mr. William Crook, of Chorley, has 
been charged and tested, and is now supplying the district with 
water. The water mains also have been tested, the head of 
water varying from 150ft. to 250ft., and they are nearly ten 
miles in length. Not a single leak has happened, which is to 
the credit of the pipe manufacturers, the Staveley Iron Com- 
pany, and the contractor for pipe laying, Mr. Edward Barber, 
of Preston. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Richard T. Rundle, chief 
engineer, to the Indus, additional, for the Lily; William Water- 
field, chief engineer, to the Asia. 

Laxton’s BuILpERs’ Prick Boox ror 1884.—This is the sixty- 
seventh edition of the well-known guide to the prices of everything 
that can very well be priced in a building, or in the work of any 
kind in a building. It was originally compiled by William Laxton, 
and now is published by Messrs. Kelly and Co. It contains over 
72,000 prices, and is a book which others besides builders and con- 
tractors find indispensable. The letter-press on various subjects, 
including decisions in the law courts, bye-laws, headings for con- 
tracts, notes on work, timber, &c., have been extended, and for 
the first time contains a chapter on electric lighting with prices. 

OVERHEAD WirEs.—The decision of the Railway Commissioners 
which has been given this week, concerning overhead wires in 
Wandsworth, is opposed to that of Mr. Justice Stephen, who in 
the Telephone Company case held that the local authority had 
absolute power over everything between the street pavement and 
the sky. The Railway Commissioners have decided the local 
board authority is limited by the powers conferred by the old Post- 
office Acts. The Post-office carry up tofive wires overhead, but more 
than five wires they put underground. The decision yesterday, 
therefore, is that when there are few wires it is quite legitimate to 
carry them overhead, providing that all the wires are of copper, 
all the standards of iron, and that when a wire crosses a street the 
—- between the two supports does not exceed one hundred 
yards. 

THRASHING MACHINE MANUFACTURE.—For many years the 
manufacturers of thrashing machines have looked upen this branch 
of their business as one which they would rather be without if they 
could give it up and retain the rest, but we notice that the pro- 
spectus has been issued of the company to be established for the 
manufacture of thrashing machines under Mantle’s patent, de- 
scribed in our columns on the 6th July last. The proposed 
capital of the company is £100,000 in £1 shares, only 40,000 of 
which will be now offered. The manufacture of thrashing ma- 
chines in the ordinary way is not, there is little doubt, a very pro- 
fitable business; but there is so much less work and material in 
Mantle’s thrasher than in others that the high cost price com- 
plained of by other makers will not affect the company, and by 
striking out of the beaten path and making a speciality of eapeourn | 
machine manufacture wth eporal plant, the trade will be carri 
on under very favourable conditions. 

Co.tiierY LAw.—Animportant case, gravely affecting colliery pro- 
prietors, was decided at Worksop on the 21st inst. Mr. C.T. Wright, 
director of Shireoaks Colliery, was summoned, 
put it briefly, for not having the ways and underground workings 
inspected two hours before the men went to work. The prosecu-) 
tion was at the instance of the Home Secretary, who has recentl 
issued a circular fixing a time limit for the inspection of all col- 
lieries. Evidence was called to show that the Shireoaks reve | 
was not inspected within two hours of the men commencing wor! 
on the day mentioned in the information, and that such inspections 
were practicable, For the defence it was contended that the Aot 
of Parliament only required that an inspection of the workings 
should be made, but fixed no time limit. That time limit had 
been sought to be imposed under a circularissued by the Home 
Secretary, and with the circular the defendaat refused to comply. 
In the refusal he was supported by the associated coalowners of 
the district. The Bench, after a brief consultation, dismissed the 
case, and allowed defendant his costs. This decision has given 
great satisfaction in colliery circles, as the’ Home Secretary’s 
attempt to impose a law of his own, to over-ritte the general law, 
would have had a vexatious and mischievous effect, 
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RAILWAY MATTERS. 


THE ey Railway now issues 72,000,000 tickets Faget 
of which per cent, are third-class, averaging 1°8d. per 
ticket. 

In connection with the Scarborough and Whitby Railway, which 
has been recommenced, a fine viaduct over the river Esk at Whitby 
js making good progress, 


Iv is proposed to convoke an International Congress in Brussels 
to deliberate on the establishment of an International Railway 
Union similar to the International Postal Union. 


TE report of the Prussian State railroads for the brag 
with April, 1883, covers an average of 9001 miles of rai . The 
passenger traffic of this system amounted to 2,197,317,000 carried 
one mile. 


Tue Bill proposing the construction of a railway from the lew 
well station of the South-Eastern Railway to the grounds of the 
Crystal Palace, so as to give a through route to the Palace from 
Waterloo, Charing-cross, and Cannon-street stati has been 
thrown out, 

YESTERDAY the Postmaster-General received a deputation from 
Ulster in support of a scheme to establish a new direct mail route 
from London to Belfast by the Stranraer and Larne route, oes 
which London and Belfast would be brought into closer contact by 
two and a-quarter hours than by the present route vid Holyhead 
and Kingstown. 


Tus is the order in which the 1.15 train from Waterloo was 
made up on Sunday. (1) Engine, (2) a very old van, (3) a second- 
class carriage, (4) a first-class carriage, (5) a third-class carriage, 
(6) a first-class carriage, (7) a third-class, (8) a first and second 
composite carriage, (9) a third-class carriage, (10) a composite 
first and second-class, (11) a first-class, (12) a third-class, (13) a 
brake van, (14) a first-class, (15) a composite first and second-class, 
and finally, three vans for milk, Nicely arranged train. 
So easy for passengers to find the sort of carriages they want, 
first, second or third-class, very old, old, or recent. 

In the South Staffordshire, as well as the Birmingham district, 
our correspondent in that town writes, ‘‘Steam tramways are 
happily progressing. A trial trip has just been made over the new 
line which connects the towns of Dudley, Brierley hill, and Stour- 
bridge. The trial was deemed very satisfactory, but the line will 
not be opened for traffic until after the official inspection. There 
are at present eight engines and eight cars, but the number will be 
increased if required. The engines are by Kitson and Company, 
of Leeds, and are of the locomotive type, with surface air con- 
densers, and automatic brakes. The fuel used is burnt coke 
which gives off little or no smoke. The cars are of elegant design, 
with canopy tops, and rest on bogie frames which enables them to 
travel acute curves com They have been constructed by Messrs. 
Starbuck, of Birkenhead, and will accommodate thirty passengers 
inside, and thirty-two outside. The new line will be of much 
benefit to the district, since present railway service is far from 
satisfactory.” 


EXPERIMENTAL tests of iron sleepers of approved German 
—— will be made this year on the Philadelphia and Reading 
ilroad. The American Manufacturer says: ‘* Cost of such ties 

in this country is still great, and it is ns to be expected that 
the movement will soon become general, but it is not impossible 
that our railroads will be eventually driven to their use, and there 
has heretofore been some discussion of their availability on parts 
of the Southern Pacific, which are very distant from any timber. 
In Germany they are in very wide and increasing use, but in 
England, for some reason, their introduction has not met with so 
- favour, though iron is cheaper there and wood probably 
earer. It is not always remembered, in comparing the life of 
wooden ties in England and the United States, that the constantly 
moist climate and absence of our fierce summer heats there places 
a wooden tie under more favourable conditions for long life, inde- 
pendent of better drainage, which is another undoubted advantage 
over average conditions in the United States. As the iron supports 
cost much more than the wooden ties, and last much longer, the 
change would be equivalent to an improvement of the road, and 
the excess of cost over that of the ties renewed would be properly 
chargeable to capital, as in the case of a wooden bridge replaced 
by an iron or stone one.” Our “‘ constantly moist climate ”—it 
is something for our contemporary to admit we have a climate at 
all—thus does something for us; but as it is not constantly moist, 
phone be that our sleepers are well creosoted and the lines well 

in 


Mr. J. S. Fores, the chairman of the Metropolitan District 
Railway, has been in Paris during the last few days for the 
purpose of conferring with the promoters of the bill for constructing 
a “ Metropolitan” Railway in that city. This work, which has so 
long been delayed, seems at last to be seriously entertained, as the 
Minister of Public Works will ask the Chamber of Deputies, in the 
course of the present session, to grant a concession of the line toa 
company, which is prepared to construct it without receiving any 
subsidy or guarantee of interest. The line, which would be ten 
miles in length, would start from the suburb of Puteaux, and, 
passing under the Bois de Boulogne to the Are de Triomphe, 
would follow the course of the outer Boulevards to the Rue de 
Rome, where it would make a bend southwards to the Place de 
l'Opéra and the Bourse, and thence to the Place de la Bastille and 
the circular railway near the Gare de Lyon. Two-thirds of the 
line would be underground and the other third in deep cuttings, 
the estimated cost being £320,000 a mile, or £3,200,000 in all. A 
loop line would also be made from the Rue de Rome to the 
Chateau d’Eau, passing close to the termini of the Northern and 
Eastern railways, while the company would bind itself to construct 
a third line, from the north to the south of Paris—that is to say 
from La Chapelle to Montparnasse—as soon as the receipts of the 
two first returned 6 per cent. upon the capital invested. It is 
understood that the managing ies of the great railway com- 
panies which have their termini in Paris are all favourable to the 
construction of the Metropolitan line, and have signified their 
intention of doing all in their power to help it forward. 


TRAMCARS propelled by electricity are no novelty, as the success- 
ful installations caarried out by Messrs. Siemens, in Berlin, Paris, 
Saxony, and Ireland, amply prove. On a smaller scale we have 
Mr. Magnus Volk’s electric railway at Brighton, and Mr. Holroyd 
Smith’s line at Halifax, both of which have done good service in 
the cause of electric propulsion, by demonstrating in a practical 
way that it is not only possible, but also convenient, safe, and 
cheap. In all these cases the current is conveyed to the car by 
conductors laid along the road, a system which, however well it 
does for country roads, is clearly inadmissable in our crowded 
streets. For such traffic stored electrical energy seems the only 
possible means of propelling the cars by electricity at all. Tram- 
cars have been exhibited in London, Paris, and Brussels, which 
were worked by means of accumulators, but for some reason or 
other nothing more has been heard of them since their experi- 
mental trips. The great weight of the accumulators, their uncer- 
tainty of action, and their short life were, no doubt, the main 
causes of their abandonment. Mr. Reckenzaun, we are informed, 
is endeavouring to overcome the various difficulties connected with 
the use of secondary batteries, and has worked out a system for 
working tramways, electrically, at a smaller cost per car-mile 
than is possible either with horses, steam, or compressed air. 
The rails laid down for horse traction are sufficiently strong for 
his car, and the load is distributed in such a way that with a car 
loaded to its maximum number of forty-six passengers, the pressure 
on any pair of wheels shall not pone | 2} tons. The motor, which 
was exhibited at the Society of Arts, is light in comparison to 
the power it developes, and should be suitable for such work. 
But the question is, has Mr, Reckenzaun an accumulator equally 
light and powerful? 


NOTES AND MEMORANDA. 


Wuat is said to be a very durable paint has been made of very 
finely powdered zinc mixed with oil and siccative. A varnish is 
thus formed, which may be applied with a brush in the ordinary 
manner, 

For ascertaining whether a sample of petroleum is sufficiently 
volatile to be dangerous, Herr Montag points out a very simple and 
conclusive method. He fills a glass three parts full with the 
petroleum to be tested, and fills up the glass with boiling water, 
at the same time holding a flame over it. Ifthe vapour disengaged 
becomes ignited, the petroleum should not be considered a safe 
liquid to leave aul to the atmosphere. 

PROFESSOR SCHEIBLER, of Berlin, has patented a process for 
utilising, for the production of pee acid, the slag made in 
the Thomas-Gilchrist process. The slag is roasted by an oxidising 
flame, then pulverised and sifted. The powder is dissolved in 
hydrochloric acid, and the solution saturated with lime water. 
The resulting product contains from 35 to 37 per cent. of phos- 
phoric acid in the form of bi-basic ney of lime, and a second 
roasting produces a substance in which the content of phosphoric 
acid is as high as 45 per cent. 

For the week ending April 19th, 1884, in twenty-nine cities of 
the United States, having an aggregate population of 6,937,900, 
there died 2866 persons, which is equivalent to an annual death- 
rate of 21°5 per 1000, a slight increase over that of the preceding 
week. Forthe North Atlantic cities the rate was 20°9; for the 
Eastern cities, 22°8; for the Lake cities, 18°3; for the River cities, 
18°7 ; and in the Southern cities, for the whites, 19°1, and for the 
coloured, 40°2 per 1000. Of all the deaths 37°7 per cent. were 
under five years of age, the proportion of this class being highest in 
the Lake cities, viz., 47°4 per cent. 

Dr. LecuEr recently made an experiment to prove whether 
Faraday’s famous experiment of rotating the Dong of polarisation 

e has 


MISCELLANEA. 


A BED of good coal, nine metres thick and three kilometres in 
length, has been discovered near Mostar, Hungary. 


THE annual show of the Bath and West of England Society and 
Southern Counties Association takes place at Maidstone, on the 
2nd, 3rd, 4th, 5th, and 6th June. 

THE report of the Council of the Inventors’ Institute, Chancery- 
lane, states that an International Exhibition of Inventions is to 
take place at South Kensington in 1885. 

THE steamship Oregon has been purchased by the Cunard 
Company, to run between Liverpool and New York, sailing from 
Liverpool for her first trip on Saturday, June 7th. 

A map of the proposed city and county of London, showing the 
divisions into districts, with the number of representatives to each, 
has been published by Mr. A. Johnston, London. 


A PROPOSAL to construct a canal from the Atlantic, the Gironde, 
past Toulouse, through Languedoc, and joining the Mediterranean, 
near Narbonne, is receiving a great deal of influential support. 


THE reductions of wages are now general in the Glasgow ship- 
yards, the employers, after considerable hesitation, having decided 
that they must reduce the pay of the engineers and boiler-makers 
as well as that of other workmen. The shipbuilders on the lower 
reaches of the Clyde are likewise reducing wages, and large numbers 
of workmen are being discharged. 

THE Commission appointed by the ‘Austrian Ministry of Com- 
merce to devise, after studying the arrangements at Genoa and 
Marseilles, plans for the improvement of the port of Trieste, has 
nearly finished its task. It proposes the provision of large bonded 
warehouses and of hydraulic cranes. The cost of the works to 
undertaken is estimated at 2,500,000 fiorins. . 

Tuer Electrical Power Storage Company has issued circulars 
ing a very material reduction in the price of its accumu- 


by ‘an electric current could be inverted. ttempted 

enerate currents by rotating the plane of polarisation of light. 

he arrangement was as follows :—A ray of plane-polarised light 
was sent through the interior of two powerful helices of wire 
situated at some distance from one another. Through the first of 
these a powerful alternate current was sent, which impressed upon 
the ray a rapid oscillation of its plane of polarisation. The second 
helix was connected to a sensitive receiving ry cy in the ho; 
that sounds might therein be heard, as would be the case if the 
rapid rotations in the plane of polarisation of the ray were 
capable of setting up currents in the surrounding wire. Absolutely 
nothing was, however, heard. 


M. Ep. LANpRIN, who had previously shown that when an 
intimate mixture, in certain proportions, of pure lime and quartz 
is raised to a white heat, the resulting cement sets slightly on con- 
tact with water but becomes very hard in the presence of carbonic 
acid, has lately submitted to the French Academy the results of 
some new experiments on the hydraulicity of cements. As the 
result of. experiments with mixtures corresponding to various 
silicates of lime, M. Landrin has come to the conclusion that (1) 
silicates of lime raised to high temperatures set with difficulty, and 
in any case do not harden in water, according to M. Fremy’s 
experiments ; (2) for the calcination of cements to exert a maxi- 
mum influence on the setting, in connection with water, of the 
compound obtained, the process must be carried sufficiently far for 
the lime to act on the silica so as to transform it into hydraulic 
silica and not into fused silica; and (3) carbonic acid is an indis- 
pensable factor in the setting of silicious cements, inasmuch as it 
is this substance which ultimately brings about their hardening. 


At the meeting of the Chemical Society on the 15th inst. Mr. 
Turner read a paper on ‘‘ The Estimation of Silicon in Iron and 
Steel.” The author has estimated the silicon in samples of iron 
and steel containing from 0°06 to ‘22 ta cent. of silica by the 
various methods usually employed, and comes to the conclusion 
that the method suggested by Watts is most generally applicable, 
and gives, when slightly modified, accurate results. The method 
—‘‘ Journal Chemical Society,” Abstracts, XLII., 1134—consists 
in passing dry chlorine free from air over the iron borings at a low 
red heat. The chloride of iron volatilises and is condensed in the 
colder portion of the combustion tube, whilst the silicon chloride 
passes on and is decomposed by passing it through water, which on 
evaporation yields the silica. Any slag, and the silicon contained 
in it, remain behind in the porcelain boat unattacked. The im- 

rovement suggested by the author is the use of a Will and 
Versentetge’s bulb to contain the water by which the silicon 
chloride is decomposed. The top of the silica which used to 
adhere to the delivery tube and the beaker is thus avoided, as the 
bulb can be dried and weighed after the experiment. 


RESPECTING substitutes for india-rubber and gutta-percha, the 
Scientific American gives the following from a German source: 
—‘‘In the first place, such a substitute must be cheaper than real 
india-rubber. There are many kinds of material that fulfil this 
requirement. Sulphur is one of the things that is unattacked by 
acids, alkalies, and salts. Its great brittleness gives place to a soft- 
ness, pliability, and elasticity similar to rubber if it is poured into 
cold water while melted. It melts twice at different temperatures, 
and it is only after this second melting that it possesses this elas- 
ticity. It remains soft enough to be moulded for several days, and 
these qualities it retains permanently if it is mixed with more or 
less linseed oil varnish before it is poured into water. There is no 
doubt that sulphur is of importance in making artificial substitutes 
for india-rubber, and no less so asa substitute for gutta-percha. 
The first thing is to endeavour to discover some permanently elastic 
substance which shall destroy that crystalline structure which 
makes the sulphur brittle, and renders it impossible for it to return 
to this condition. Next after sulphur, alumina soap deserves con- 
sideration, for it is likewise a tenacious substance that can be 
stretched, and it undergoes many curious changes when melted 
with thick linseed varnish and resin. Zingler has, in fact, 
patented a composition of sulphur, copal, oil of turpentine, and 
albumen. Although substitutes for gutta-percha may be obtained 
with the aid of some of these substances, it will always be difficult 
to imitate the elasticity of india-rubber, so that its substitutes will 
find use only where its elastic property does not come into 
prominence.” 


PROFESSOR J. THOMSON recently read a paper before the Royal 
Society of Edinburgh, on the law of inertia, the principle of 
chronometry, and the principle of absolute clinural rest and of 
absolute rotation. In this paper the author proceeded to dis- 
criminate between what men can know, and what men cannot 
know, as to rest and motion in unmarked space. For example, 
men have no means of knowing or imagining whether a ball 
existing in space is in motion or at rest; nor have they any means, 
if it be in motion, of knowing or imagining any one direction, 
rather than another, as being the direction of the straight line 
from the place that was occupied by its centre at any past instant 
to the place occupied by that centre at present. There is then an 
essential difficulty as to our forming a distinct conception either of 
rest or of rectilinear motion through unmarked space. He discussed, 
in connection with this, the statement set forth by Sir Isaac New- 
ton, under the designation of the first law of motion, that every 
body continues in its state of resting or of moving uniformly in a 
straight line, except in so much as, by applied forces, it is com- 
pelled to change that state. A most important truth in the nature 
of things, perceived with more or less clearness, was, he said, at 
the root of that enunciation. He gave, under the title of the 
law of inertia, an enunciation which he offered as setting forth, 

a better expression, all the truth which is either explicitly sta 
or is suggested by the first and second laws of motion in Sir Isaac 
Newton’s arrangement. In connection with the law of inertia he 
gave further statements Winging ous expressions of the principle 
of chronometry and the principle of “directional fixedness” and 
of absolute rotation. 


lators. An ordinary cell contains fifteen plates per effective horse- 
power, the normal rate of charge being 20 ampéres, and of dis- 
charge 30 ampéres. Where rapid discharge and small weight are 
required, cells containing thirty-five small plates are made for 1 
effective horse-power, and with seventeen plates for 4 effective 
horse-power. 

A COMMENT without words on the action of the members of the 
Institution of Mechanical Engineers, at the recent meeting for the 
election of a secretary, is given in the fact that about ten of the 
most influential of the members of the council have sent in their 
resignations. These members of council having for some time 
carried on the administration of the society’s affairs, may be sup- 
posed to know the nature of those affairs and to have reasons for 
their action. It is much to be regretted that the stability of the 
Institution has been so much endangered by recent internecine 
disputes. 

On the 14th inst. a deputation had an interview with Sir 
Thomas Farrer—Permanent Secretary to the Board of Trade— 
and Mr. T. W. Traill—the Engineer-Surveyor-in-Chief—at the 
Board of Trade, to lay before them a memorial extensively 
signed with regard to restrictions at the present time imposed upon 
steel in shipbuilding. Sir Thomas Farrer said that he could not 
see why steel did not find more favour with shipowners. The 
Board of Trade had no power in respect of the material used in 
constructing the hulls of vessels, their jurisdiction being confined 
to the boilers. 

THE Council of the Birmingham Chamber of Commerce have 
determined to petition the’ House of Commons in favour of the 
Registration of Firms Bill, the Partnership Acts Consolidation 
Bill, the High Court of Justice Provincial Sittings Bill, and the 
Companies Acts Consolidation Bill. They have also decided to 
memorialise the Treasury, urging the immediate revocation of some 
of the general rules of the Bankruptcy Act, and the amendment 
of others. These resolutions have been come to as the result of a 
report by a special committee appointed to ider the - 
cial Bills now before Parliament. 

Messrs. HAYWARD TYLER AND Co., of London, who erected in 
1879 thesewage pumping machinery for the Twickenham Local Board, 
to raise 1} millions of gallons daily to a height of 60ft., or 100ft. 
if required, have now contracted to supply and erect a third large 

umping engine at the same place, the rapid increase of population 
Sr rendered it needful to extend the works. The original 
pumping engines have worked to great satisfaction, having at times 
had to deal with much more sewage water than was at all antici- 
pated. The work is under the superintendence of Mr. Ramsay, 
the Board’s surveyor, and Mr. J. Mansergh, of Westminster. 


SAMPLES have been sent us by Mr. R. D. Stewart, of Tenter- 
street, West Mansell-street, London, E., of a quick drying colour- 
less liquid for coating polished iron, steel, and brasswork. It is 
quickly applied with a brush, and effectually protects metals from 
oxidation, while it in no way affects, but in some cases improves, 
the appearance of the work. It is also used in preference to 
whiting and tallow, and is very much cleaner, and has the 
advantage of being readily removed with a little turpentine. A 
sample of an anti-corrosive paste has also been sent us, which is 
specially made for coating machinery for package. This also is 
applied with a brush. 


THE report by Messrs. W. Crookes, W. Odling, and C. Meymott 
Tidy, on the water supplied to London during April, states that : 
“The general excellence in character of the water supplied during 
the previous quarter has been more than maintained by the supply 
of the past month. . Of the 161 samples of water examined, the 
whole were, without exception, well filtered, clear, and bright. 
Their aération was abundant; and in respect to degree of freedom 
both from colour and organic matter, their condition was wholly 
satisfactory. In noone sample was there found an excessive pro- 
portion of organic carbon; while the mean proportion amounted 
to ‘126 part in 100,000 parts of water, corresponding to less than a 
quarter of a grain of organic matter per gallon.” 


TuE Boiler Inspection Association of Munich has been say 4 
out a series of experiments as to the actual loss resulting from 
incrustations in boilers. Tests were made with purified water and 
a perfectly clean heating surface, as com’ with the results 
obtained with ordinary feed-water, which had, however, been 
saturated with gypsum in order to abbreviate the duration of the 
trials. The principal experiment lasted day and night without 
intermission during a period of 195 hours. Eight observations 
were taken in order to find what change had occurred in the 
results by reason of the augmented thickness of the incrustation. 
Although the latter had attained a thickness lin. to 4in., no 
decrease in the working power could be noticed. Unfortunatel; 
the principal trial had to be interrupted sooner than was inteniet, 
as there were indications of the fire-box being affected by the heat. 
The Lisenzeitung, in recording these trials, urges the advisability 
of their being carried out upon a more extensive scale with various 
descriptions of feed-water, different kinds of incrustations being 
thus produced. Trials made at Mulhouse would seem to have 
resulted in a diminution of effect only taking place at the com- 
mencement of the experiments, and to a small extent, there being 
no variation in the later period of the trials. The fact that there 
is a diminished production of steam when a boiler has been left a 
certain length of time without cleaning, is attributed by the 
journal in question to the heating surface being covered with soot 
and to the presence of ashes in the flue. The purification of feed- 
water is, however, still recommended on account of the avoidance 
by this means of the injury and danger arising from the deposit of 
mcrustations or slime upon the fire-plate. These experiments 
confirm Peclect’s conclusion that the relative conductivities of 
heating surfaces in boilers have little or no effect on their effici- 
ency, which is a different thing from their economy. <A copper 
boiler will not make. more steam in a given time than an iron 
boiler of the same dimensions, 


382 


THE ENGINEER. 


GENERAL PURPOSE BORING MACHINE. 


THE accompanying engraving, from a photograph, represents 
a boring machine, constructed by Mr. Geo. E. Sherwin, of the 
Central Works, Birmingham. The machine requires but little 
explanation, though it contains a few new features. The vee’s 
of the bed for guiding the table are formed inside. They are 
thus protected from damage and from being knocked to pieces 
by lifting heavy castings on or off of the machine. The screw 
for the traversing table is also contained within the bed, the top 
of the screw being below the top of the bed, and thus protected 
from injury. The table has a traversing motion to and from the 
head, and also a rising and falling motion. The saddle contains 
at either end—that is, on either side of bed—a slide, the sur- 
faces of which are all located within the table, but readily 
accessible for oiling or cleaning purposes. To the top of these 
slides the table is secured, this being provided with suitable 
recesses for holding-down bolts. The machine is of simple and 
of strong design, and is of the handy general purpose class. 


MESSRS. CROMPTON AND CO.’S NEW ARC LAMP. 


THOSE amongst the modern prophets who were of opinion 
that are lighting has seen its day and will henceforth have only 
an insignificant importance as compared with the gigantic 
development hoped for from incandescent lighting, have not 
been quite correct in their prophecies. As a matter of fact, 
makers of arc lamps have gone on steadily improving them in 
detail, or cheapening their manufacture, and doing a very fair 
business, not only in arc lamps, but, as a necessary consequence, 
also in arc machines. A case in point is Messrs. R. E. Crompton 
and Co., of Chelmsford, who last November brought out a new 
arc lamp, their D D pattern, and which has been so successful 
that the orders received for this lamp have generally been in 
excess of what could conveniently be executed if working 
ordinary hours, thus compelling the firm to continuously work 
overtime. It is no small recommendation for the excellence of 
a lamp if the makers can state, as Messrs. Crompton and Co. do, 
that one customer of theirs, who alone has had sixty lamps since 
November last, has never had a circuit goout. The lamp, which 
is the joint invention of Mr. R. E. Crompton and Mr. T. Crabb, 
is illustrated in the annexed woodcut, Fig. 1; whilst Fig. 2 is a 
diagram showing the connection of the lamp with the circuit and 
a bye-pass resistance. 

This lamp shows a marked improvement on the older forms 
of lamps manufactured by Messrs. Crompton and Co., and 
known respectively as the E differentials, the G pattern and the 
K pattern or Law Courts’ lamp. These improvements are in 
the direction of greater simplicity in all details, and conse- 
quently smaller cost of manufacture, and in a more delicate 
regulation of the length of arc. B B', Fig. 1, are the two rack 
rods. Sliding on each of these is a light gun-metal sleeve S S! 
carrying a spindle to which is attached one of the large 
brake wheels E E!, and the pinion which gears into the 
rack. To each side rod is pivotted a lever L L’, at the 
other end of which a chain is fastened connecting it to the 
hollow core of the solenoid vertically above. This solenoid is 
differential, G being the shunt and M the main coil, and has its 
core partially supported by means of a spring whose tension 
can be regulated by the screw T. Projecting vertically down- 
wards from each sleeve is a stout pin or finger F F', the use of 
which we will try to make clear. Suppose the rack rod drawn 
up, then if the lever be pulled by the solenoid above the hori- 
zontal position, the whole weight of the rods and carbons is 
supported on the edges of the brake wheels, and the friction of 
these on the surface of the lever is sufficient to prevent their 
revolution, hence the rack rod cannot run down, but if the lever 
be below the horizontal, the weight is carried by the finger as 
shown at F, the wheels are free to revolve, and the rack 
descends. Now, let the current be switched on by 
its passage through the main coils of the solenoid, the 
levers are raised, striking the arc, and at the same time 
applying the brake to the wheels. The shunt current then 
flows and the are takes its proper length. If this become too 
great the increased current through the shunt draws down the 
core and levers, the brake wheels are left free to revolve, and the 
arc shortens; conversely, if the arc be too short the levers are 
raised. The simple expedient of making one finger longer tlian 
the other determines which pair of carbons shall begin to burn 
first, because on switching on, that pair which has the longer 
finger will be the last to break contact, and will therefore 
originate an arc in so doing. When these have burned low the 
rack B is prevented from falling lower by a stop; hence the arc 
will lengthen, the shunt current increase, and the other rod B, 
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which can still feed, be allowed to descend until its carbons | and since the whole of it must pass through the wa‘n solenoid, 
touch, starting a fresh arc, when everything goes on as before. | the core of the latter is definitely drawn up, establi: hing the arc 
When the second pair of carbons have burned low the are | between one pair of carbons, as explained above. Should the 
lengthens and the shunt increases as before, and the core is | current be interrupted through the falling out or breaking of a 
drawn down, but lower than when the first pair were burned | carbon, or the hanging up of a rack rod, 'the core will fall, and 


out, until a stud C attached to it makes contact with another, 
H, connected to the negative pole, cutting the lamp out of 
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by bringing C and H again into contact, open to the current: its 
former path through the coil RR. The same result will follow 
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CROMPTON’S 
circuit and substituting an equivalent resistance. The connec- 
tions of the lamp and its equivalent resistance coil are shown in 
Fig. 2. The current entering, as shown by the arrows, finds 
two paths, the one through the resistance coil RR and 
insulated contact piece C,, which for the time being is resting 
upon H, and thus on the next lamp; the other through the 
switch S, which we suppose to. be closed; the main solenoid 
coils M, the frame of the lamp, the positive and negative 
carbons, out by H and on to the next lamp. The latter portion 
of the current, in passing round the core of the solenoid, magne- 
tises it, and draws it up, thereby breaking contact between C 
and H. At this moment the current has only one path open, 
namely, that through the switch S, main solenoid, and carbons; 


ARC LAMP. 


if the current be interrupted through the opening of the 
switch 8. In this manner an accident to or the switching out 
of one lamp does not affect the rest of the circuit. : 
A peculiarity of these lamps is that they can be burned in 
parallel connection from a compound dynamo. If used in this 
way, the shunt solenoid of each lamp is disconnected from the 
lamp terminals, so that the feeding is under the control of the 
main only. With the full length of 194$in. of carbon, 13 mm. 
diameter, this lamp will burn from twelve to fifteen hours, 
according to the current passing, which may vary from 28 to 6 
amperes; the light varying from 6500 to 850 candles, measured 
at an angle of 30 deg. below the horizontal plane ing throug 
theare. The electro-motive force required is from 40 to 50 volts. 
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THE ROUX HYDRAULIC PUMP. 
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M. ALBERT MaRNIER has described in a recent issue of the | consists of a short pipe closed on top, and provided with’a flange | to any injectionpipe. Itcan be adjusted to maintain a high vacuum 
Revue Industrielle an hydraulic pump, designed by M. C. Roux, | for coupling it to a suction pipe. A short distance above this flange | in the pump at all times. 


an engineer at the works of MM. Schneider and Co., and built 
by MM. Crozet and Co, for the Saint Pierre pit, belonging to 
the Creusot Company. Our illustrations this week show the 
construction of this pump, the principal novel feature of which 
is the valve motion. The complete machine consists of two 
double-acting pumps, each of which is provided with two hori- 
zontal bronze plungers G! G!, separated by a larger piston G, 
Fig. 1. A large valve F allows the water to flow alternately 
behind either end of the piston G, and a smaller piston 
valve E, which regulates the movements of the valve F. The 
water to be pumped enters through the suction pipe A, flows 
through the suction and discharge valves H and J, and is dis- 
charged through C. In the position shown in Fig. 1, the valves 
E and F have just completed their backward movement, and 
have cut off the communication through the channel shown in 
dotted lines between the pressure water and the right end of 
the piston G. At this moment the power water filling the 
channel a passes through the small openings in the cylinder of 
the wages J valve E, flowing through 6 and c¢ into d, and 
passing through e and f before the driving piston G. The 
piston then moves backward, forcing the water out before it 
through ghjk Just before reaching the end of its stroke, the 
piston G uncovers the small orifice J, and the water rises through 
tm to a point behind the valve E. The pressure causes the 
latter to move towards a position at the other end, and at the 
same time the communication between the piston E and F is, 
through the chamber 1, re-established, and the pressure water 
forces the piston F to another position, No counter pressure 
disturbs the free movement of the valves, because, as soon as 
the piston G has passed one of the orifices / or n, the water in 
m or p flows off. The same is true of the valve F, one of the 
ends of which is always alternately open. The pump, there- 
fore, works without any t ts, its moving parts are out of the 
reach of dust, and it be drowned without effecting its 
motion, 

The Saint Pierre pit of the Creusot Company, in which it is 
at work, is 267 metres deep. Into it from 1920 to 3000 cubic 
metres of water flow, which drop 85 metres into the sump of 
the great Saint Laurent pumping engine, so that the latter, 
therefore, has a lift of 85 + 267, or 352 metres, This head of 
85 metres is utilised to force a part of the water to a height of 
352 metres, and to that extent relieve the Saint Laurent pump. 
It was assumed at the start that under these conditions it would 
be possible to lift one-tenth of the water, and the useful effect, 
therefore, looked forward to was 41'4 per cent. It is now work- 
ing very satisfactorily, and is started easily. M. Marnier states 
that MM. Crozet and Co. propose to use the same principle in 
designing water meters and steam pumps. 
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REGULATOR AND CONDENSER FOR STEAM 
PUMPS. 


THE accom engra represents a device for regula 
the supply to a certain quantity 
steam, so that the quantity of water supplied will always be in 
om age to the quantity of steam to be condensed; and also a 
for condensing the exhaust steam from any steam pump or 
engine, #9 as to relieve the piston of back pressure. The regulator 


is a larger flange, on which a large vessel, surrounding the pipe, is 
bolted. The top of this vessel is provided with a neck having a 
flange to which the condenser or suction pipe can be attached, so 
that the device will be inte: in the length of the suction pipe. 
Fig. 4 is a horizontal and Fig. 5 a vertical section through the 
regulator. The small pipe is provided with two opposite ports, one 


In the suction condenser, shown in longitudinal section in Fig. 2 
and cross section in Fig. 3, the suction pipe of a steam pump is 
provided with a series of perforations, and the perforated portion 
is surrounded by a pipe forming a jacket. The inclosing pipe is 
furnished with an excentric channel—Fig. 2—for conducting the 
exhaust steam into the space between the two pipes; the depth of 


of which is larger than the other, in which fit valves connected by 
a rod having a slot in its middle, through which an arm passes, as 
shown in Fig, 5. The arm is attached to one end of a shaft which 
is journalled transversely in the bottom of the pipe, and 
through a tube provided with a stuffing-box. The outer end of the 
shaft has an arm—Fig. 4—on which is an adjustable balancing 
weight, which seats the valves. The position of the weight can be 
adjusted so astto admit a greater or less pe of water into the 
ection pipe, according to the amount of steam to be condensed. 


apparatus can be placed in any position, and can be attached 


the channel gradually decreases from the entrance port for ihe 
steam to a point diametrically opposite, as indicated in Fig. 3. At 
the widest part of this channel is a neck, containing a bushing, 
forming the seat for a puppet valve, mounted on a stem guided in 
an aperture in the suction pipe in a cross piece in the neck. The 
steam is conducted to the neck by the exhaust steam pipe, which is 
provided with a three-way cock to permit adjusting the exhaust 
steam pipe for exhausting in the air. The condenser is rovided 
with a vacuum chamber to prevent pounding in the suction pipe. 
A spiral spring around the stem closes the valve automativally. 
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When in operation, the steam is exhausted into the air until the 
water rises in the suction pipe to the perforated portion, when the 
steam issues in jets through the perforations into the water, and is 
instantly condensed. The spring closes the valve after each ex- 
haust of the pump, thus preventing the water from the suction 
pipe from rushing into the steam cylinder of the pump. The 
condenser is simple, and occupies but a small space. The steam 
from a steam‘engine can also be conducted to it if desirable. 

The large engraving shows the pump cylinder of a steam pump, 
to which is attached the condenser, from which leads the regulator 
to the suction pipe. These devices are now being manufactured by 
Messrs. Fink and Angevine, of Mount Riga, New York.—Scientijfie 
American. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


THE ACTION OF THE ELLIPTICAL CHUCK MATHEMATICALLY 
DISCUSSED. 

Srr,—Often as the construction of this beautiful contrivance has 
been described—in popular language—by writers on ornamental 
turning, I know of no work which gives a mathematical analysis 
of its motion. The following may, therefore, not be without 
interest to those of your readers who, although acquainted with 
the mechanism and mode of adjustment of the elliptical chuck, 
have at sundry times asked themselves why it is that such an 
arrangement should produce a true ellipse, and not some other 
closed curve more or less resembling an ellipse. In the figure below, 
which is little more than a geometrical diagram, only those parts of 
the arrangement are indicated to which I shall have to refer in my 
explanation of its action ; all details connected with the frame 
which carries the slide, &c., being omitted. 

RS represents the adjustable guide ring as it appears when 
mounted on the poppit of the lathe, O being its centre; A, the 
sry of the axis of the mandril; MOAN, a horizontal line; 

P,Q Q, the = projecting from the slide, which move (as 
tangents) round the ring as the lathe rotates; HK, the centre 
line of the slide; and C, the middle point of that line. To this 
se C, the work—which I will suppose to be a disc represented 

y the plane of the paper—is attached. The edge of the tool— 
when a slide rest is used—is usually at some point on the line 
MN, but, in order to render the analysis general, I shall assume it 
to be at T, where T is any point in the plane of the work. Bisect 
OA in D, and from centre D with radius O D describe the circle 
ABC. Now, since O is the centre of the circle R S, and C the 
middle point of a chord of that circle, a line joining the points O 
and C would make a right angle with H K. Hence the point Cis 
always on the circle ABC. From T draw TD B through the centre 
D of the circle A B C, and cutting that circle in Eand B. Join 
AB, BC, CT, and CE, producing C E in the directions C V and 
CW. Theangles ABE and ACE, since they subtend the same 
are A E, are equal to one another. Also BE, being a diameter of 
the circle A B C, the angle EC B is a right angle. 


let BT = m, ET =n, BE = d, and the le TBA = a. 
These are all constant quantities for any particular adjustment. 
Also let CT = r, CE =v, and the angle ECT = 6. What we 
have to determine is the relation between r and @, the expression 
for which will be the polar equation to the curve cut by the tool ; 
the point C being at any instant during its revolution round D the 
pole from which 7, the rad:us vector, is measured. Observing that 


cos. BC T = cos. (C + 8) = — sin. @, we have at once the 


following equations, from which we must eliminate r: 
re + 72 


v(m — n)2 


Equating the values of v* derived from (1) and (2), and arranging 
terms, &c., we have 

r cos.@ n? — r? sin.#9=rsin. 0 m* — cos.?70 mn, 
an equation which ultimately reduces to 

m? sin. 2 @ + n= cos. 26 

This, I need hardly remark, is the equation to an ellipse whose 
centre is C, semi-major axis = m, and semi-minor axis = n. So 
long, then, as T, the point of application of the tool, is at a con- 
stant radial distance from D, the dimensions of the axes do not 
vary. The angular position of the major axis with respect to the 
line H K depends, however, on the value of the angle TBA. Let 
the angle AC T= 9, then 6= a. Substituting in (3) for 
sin. @ and cos. @ and expanding, we obtain the equation to the 
curve in its completest form : 
mn 

Vv + n*(cos.¢cos.a + sin.@sin.a)? (4) 

The following cases are worth noticing:—(1) Whena = 0. T is 
then on the line MN and to the right of the circle ABC. Putting 
a = 0 in equation (4) gives us— 

mn 
V sin? @ + cos.2 

which shows that with the tool so placed the major axis of the 
ellipse coincides with the centre line of the slide. (2) When 
¢ =>. Tisagain on MN, but to the left of the circle A BC. 


In this case 


r= 

Vv m? cos.? + n*sin.2 
showing that the minor axis of the ellipse now coincides 
with H K. (3) When n= 0, r=0. Hence, when the tool 
is on the circumference of the circle A BC the cut is reduced 
to a straight line, whose length is evidently = 2 d. (4) 
When T is within the circle A B C, n is negative, that is, 
measured from the circumference towards the centre, and then, 
since m +n = d, neither of the semi-axes can exceed d in length. 
(5) When T is at D we have m = 4d, and n = — 3d, and the 


equation becomes r = F rd - The ellipse is therefore a circle 
whose radius is that of the circle ABC. It is easy to see that 
during each revolution of the mandril the point C travels twice 
round the circle A B C. JouN R. CAMPBELL, Lt.-CoL. 
Charing, Ashford, Kent, 
May 19th 


THE ORIGIN OF PETRCLEUM. 
Srk,—Your notice on the article of Sir Lyon Playfair, F.R.S., on 
“The Origin of Petroleum,” calls for a few remarks which I have 


the pleasure to forward you. This highly scientific gentleman 
raises the question as to whether petroleum is cosmic. My humble 
opinion is that it is,-formed:as its of infinitesimal atoms ofcarben 
held in suspense with hydrogen, composed as it is of about 84 parts 
of carbon and about 14 of hydrogen, and about 2 per cent. of 
oxygen and some nitrogen, &c. In this compound are fixed the 
whole of the elementary principles of this great universe—ah! and 
not only this small atom of a world, but the sun and all its worlds, 
the fixed stars also have been shown by the spectroscope to contain 
the vast elementary principles of petroleam—carbon, hydrogen, 
oxygen, and nitrogen; therefore I say petroleum is cosmic, and its 
component parts are from the foundation of the world and the 
world’s sun. 

I cannot understand what the charring or carbonising action of 
heat on organisms, such as trilobites, would be. I think the pro- 
duct could not be an hydrocarbon; if so, the composition of 
crustaceous departed life has not the same composition as the 
remains of that great order, such as the lobster, crab, &c., has at 
the present time. I should say, to speak in simple words, that a 
little lime or calcium, silica, clay, phosphorus, &c., will form the 
hase of the analysis of this great departed order of organic life, and 
in my experience these elements or properties will not distil 
hydrocarbon gas, which would condense into a liquid like petroleum. 
There cannot be any doubt about the volatile element hydrogen being 
formed with carbon evolved from the solid form of carbon in a 
state of combustion by the action of heat on the graphite which is 
incorporated with the granitic rocks, these being formed by the 
action of heat; and I apprehend this heat could only be formed 
with the certain equivalents of oxygen which may have been 
supplied by the decomposition of water at a high temperature on 
the igneous rocks or from the atmosphere. As by this decomposi- 
tion of the waters of the earth by the intense action on the solids 
of the earth with heat, the hydrogen was liberated as gas from the 
water and compounded with the gaseous carbons, forming 
carburetted hydrogen, the oxygen passing to the solids to form 
oxides of them, as in the case, say, of iron ore, FeO, or FeQg, &c. 
If this was the cause of mineral oil by the condensation of the 
various atoms of carbon and hydrogen gas into a liquid form, its 
source would be inorganic. There cannot be a doubt about these 
two vast elements existing—the hydrogen and gaseous carbon—in 
the earth even from the decomposition of the primary elements ; 
but I think we must not look to inorganic decomposition of the 
elementary properties of the earth as the source and origin of 
liquid hydrocarbon such as petroleum, but rather to the decom- 
position of organic remains, such as the early vegetation of the 
earlier world of the Monocotyledonus and Diecotyledonus plants, 
and others which form the base of the coal formation. Itis, in my 
opinion, from the decomposition, carbonising, and distillation of the 
early order of the earth’s vegetation into coal that we must look 
for the origin of hydrocarbon oil. It is not my intention in this 
communication to open up the question of the origin of the coal of 
the earth. No doubt it was formed at the early dawn of time in 
the world’s creation for an all-wise purpose, as demonstrated in its 
development and in its use and power in this our generation for 
the advancement of the world’s civilisation and greatness. 

The chemical law which would effect the early order of vegetation 
of the world which forms the coal formation we are acquainted 
with, and know how the decomposition, carbonising, and distilla- 
tion of the products from the vegetable decomposition would be 
effected. For instance, by the distillation in retorts of the green 
branches or loppings of trees of the New Forest, hydrocarbon spirit 
is distilled, witha charred carbon base as charcoal left as a residue. 
In my opinion the earth has only done the same thing with the 
compressed vegetable matter in its bowels, its own composition 
forming its chemical decomposition with the aid of the internal 
heat of the earth, which, no doubt, in my mind, was very much 
greater than it is now, the earth being in a state of volcanic 
eruption and change. My opinion is that petroleum is formed 
from the decomposition into carbon or coal of the past vegetation 
of the world, it being first evolved as a gas more dense than our 
common coal gas, C, Hy, as it contains more atoms of carbon, and 
then condensed into liquid oil, this holding in suspense all the 
elements decomposed which forms it, its condensation being 
caused by the gas traversing through the colder strata of the earth 
and also through water. 

If the deposit of this past vegetable world was formed on a 
porous strata, such as grit, the gas would have a free exit. Thus 
it is that bituminous shale has been formed and the coal or carbon 
in its strata or seam is dry or free from volatile matter—for 
instance, the anthracite formations of America are nearly pure 
carbon. Ilavea paper now before me read by Mr. I. Lowthian Beil 
at the meeting of the Iron and Steel Institute, showing the analyses 
of this coal. I take one as follows:—Fixed carbon, 94 — 10; 
volatile matter, 1 — 40; ash water, &c., 4 = 50. LIask myself the 
question, where is the volatile matter gone which orginally existed 
in this anthracite formation? I say filtered away until it found an 
impervious basin such as clay, through which it could not filter, 
and is there deposited, and from the oil wells of that country I 
wonder where the volatile property of our Welsh coal has gone. 
I think it must have filtered away and deposited itself somewhere. 
I have carbonised Trinidad pitch, and have distilled from it all the 
elements of petroleum, also a high quality lubricating oil. 

All the bye-products from the refining of petroleum point to a 
vegetable origin—they are wax, vaseline, &c. The shale works in 
Scotland, which are employed in distilling the porous shales which 
have absorbed the volatile matter from coal, produce the same 
results. This valuable compound, petroleum, is an important 
one. I don’t know that its origin is of so much importance to us 
asitsuse. It is one of the compounds employed by myself for 
blast furnaces and iron and steel production, and the results I 
have obtained have surpassed my first expectations. 

Clapham, S.W., SamveEt Rp. Sauytu, C.E., F.G.S. 

May 3rd. 


THE FUTURE MARINE ENGINE. 

Sir,—Steam engines have now been employed to propel vessels 
for eighty years, and during that time their efficiency has been 
greatly increased, principally by the use of high-pressure steam, 
and their weight decreased by running them at far higher speeds 
than were before thought practicable. These improvements have 
been rendered possible by the introduction of the compound engine 
and the increased skill of workmen. But it must be borne in mind 
that their efficiency and power are generally calculated fiom the 
trial trips made when the engines and boilers are new, with picked 
stokers on board, and the vessel lighter than in working trim. The 
boiler pressure has also to be reduced in a few years, owing to 
deterioration. Both the efficiency and power are therefore higher 
than can be afterwards obtained in ordinary work. Besides, it is 
probable that the fast speed modern engine will not last so long as 
some of the old engines, ¢.g., trunk engines, and is moreover, more 
likely to break down. The marinesteam engine hasalso of late years 
become more complicated, especially in war ships, owing to the use 
of separate circulating pumps, &c., and the use of high-pressure 
steam, besides demanding a higher class of work and an increased 
source of danger. 

Although the theoretical efficiency of the steam is increased by 
the use of high pressures, yet for pressures higher than are now 
used, the increase is comparatively small, and the cost and diffi- 
culty of manufacture increase more rapidly than the pressure, 
from which reasons it is evident that we are rapidly approaching a 
limit, beyond which an increase of pressure will not be economical. 
It is therefore time to see if no more economical agent can be 
employed. There are practically but two which have any chance 
of competing, viz., electricity and gas. Both are comparatively in 
their infancy, but both are advancing so quickly as to threaten to 
drive the steam engine from many of its present uses. 

Although to the outside world it seems as if the practical use of 
electricity was to a great extent a failure, owing to the lull during 


the past year, yet very great and permanent progress has been 
made, an’ amongst other things Mr. Yarrow has built a launch 


which is propelled by electricity from secondary batteries. From 
data given by him, it appears that at least half the indicated power 
given by the stationary engine appears as effective work on the 
screw propeller in ordinary work, Considering that a stationary 
engine is generally more than twice as economical as a launch 
engine, it appears that even thus early the electric launch has an 
advantage in economy over the steam one. However, if the horse. 
power be constant, the weight of batteries carried will evidently 
vary as the length of the voyage, and as the present Faure-Sellon. 
Volckmar cells will only give a horse-power for an hour, their 
weight being 56 1b., it is evident that they would be too heavy for 
a voyage across the Atlantic. If, however, an iron secondary 
battery could be constructed capable of giving nine-tenths of its 
theoretical power, 16-horse power hours might be obtained from a 
cell weighing 561b. Taking, for example, a ship like the Oregon, 
of 12,000 indicated horse-power, and capable of maintaining this 
for seven days, 3150 tons of secondary batteries would have to be 
carried; the weight of the motor would be about 350 tons, and 
auxiliary machinery, fittings, &c., about 500 tons more—at the 
most liberal estimate—giving a total of 4000 tons. Now, as the 
Oregon’s machinery and coal weigh 4200 tons, there would there. 
fore be a slight advantage in weight with secondary batteries, 
In addition, the secondary battery has the advantages that 
it can be charged by dynamos worked by waterfalls, &c,; 
it can be stowed low, and takes eg d ittle room, thus 

reatly increasing the stability and space for re © goods, 
ve., of the ship. The absence of smoke and smell is also a 
great advantage for passenger ships. When, therefore, the above 
power has been obtained from a secondary battery, we may expect 
to be able to cross the Atlantic by means of electricity; but till 
then the electrical ships will have to be content with shorter 
voyages. Meanwhile, the gas engine seems to be within measur- 
able distance of supplanting the marine steam engine. This has 
been rendered possi Ye by the invention of Mr. Dowson’s gas-pro- 
ducing apparatus, and the great improvement lately made in gas 
engines, ¢.g., the Otto and the Clerk gas engines. 

The Dowson gas-producer for an engine indicating 40-horse 

wer occupies a ground space of 10ft. by 7ft., and has a height of 
Bott. ; but a slight increase in size will give a much greater power; so 
that a gas-producer for a 500 indicated horse-power engine would 
probably not take up more room than steam boilers for the same 

wer. Besides, by far the greatest space is taken up by the gas- 
Giie, which might be greatly decreased in size by employing a 
small pump to compress the gas. 

The theoretical efficiency of an engine—condensing—working 
with 140 1b. pressure of steam is less than one-fifth, and its actual 
efficiency is about one-tenth; the effective horse-power does not 
generally exceed ‘8 of this, and therefore the net efficiency is ‘08, 
Now, in some experiments made with a 22 indicated horse-power 
gas engine an effective power of 18 horses was obtained with a net 
efficiency of ‘14, or nearly double that of a good steam engine. 

From some more recent experiments with the Dowson gas- 
producer, it appears that with a 40 indicated horse-power Otto 
engine the average consumption was 1°2]b, per indicated horse- 
power per hour, and with several small engines working up toa total 
of 90 indicated horse-power, a consumption of 1°31b. per indicated 
horse-power per hour was obtained in regular work. If we except 
the Perkins’ engine, which does not seem a success, this economy 
is greater than has yet been obtained in ordinary work by any 
marine engine; indeed, most of our war ships consume at least 
double. Although this economy is a very high, yet 
there is a much greater margin than is the case in the steam engine, 
as the gases leave the cylinder at a temperature of 900 deg., and 
half the heat generated is carried away by the water jacket. Pro- 
bably more economy might be effected by F Jing the engine, 
in which case higher pressures might be used, as the limit of 
temperature seems to have been reached owing to the disassociation 
of the gases on explosion. Sir William Siemens suggested that 
the heat of the exhaust gases might be used to warm the incoming 
gas. With large engines, also, it would be easy to make the piston 
and piston-rod hollow and circulate water round the inside of the 
packing ring, in which case the water jacket might be dispensed 
with. A disadvantage of the Otto engine is the fact of its only 
having an explosion once every four strokes, and this would 
necessitate four cylinders, which could be — in pairs, having 
their centre lines at right angles, so that only two cranks would be 
necessary. The Clerk engine has an explosion every two strokes, 
however, and is said to be equally economical. j 

As the pressure on the connecting rods would be always in one 
direction, the disadvantage of having four cylinders would be, toa 
great extent, balanced by the increased duration and smoother 
working of the engines; beside which the engines could, as I believe 
is at present the case, be made trunk, which would lessen the space 
required for them. ‘The pipes for the gas could be made of thin 
sheet iron, and as there would be few needed, both the cost and 
weight would be very small compared with the present copper pipes. 
With regard to the weight, the additional two cylinders would not 
weigh so much as the present condensers, and the weight of the 
gas producer would be much less than that of steam boilers. The 
advantages of a marine gas engine over the steam engine are, there- 
fore—greater economy, greater smoothness in working, aud there- 
fore greater durability, less weight for the same power, less first 
cost, absence of smoke, safety from shot if safety lamps are used 
during action. 

Till lately only small gas engines have been made; but Messrs. 
Crossley have now made an 80 indicated horse-power engine, and 
are prepared to make larger ones. Although this letter is neces- 
sarily very incomplete, yet I venture to hope that I have shown 
that it is desirable for marine engineers to turn their thoughts to 
other fields, instead of trying to improve an engine which, though 
good in its time, becomes yearly more costly and complicated, and 
which must give way sooner or later to some more simple and 
economical agent for converting energy. 

May 5th. 


8. A. HovcHuton. 


MAIN CAUSE OF THE FRACTURE OF SCREWS, 


Srr,—We are all cognisant of the serious consequences which 
ensue from the fracture of a screw in a screw vessel, whereby she 
is left in a disabled state to the mercy of the elements. But I do 
not think we are equally conscious of the cause of the mortality in 
screws from which our nautical interests suffer so grievously, and 
some elucidation of this point may quently be an ptabl 
service. The main cause of the fracture of screws is corrosion. 
Any one who examines a screw that has been a considerable time 
in use will discover that while that part of the surface which faces 
aft is perfectly sound and free from corrosion, and while the 
greater portion of the surface of the blade which faces forward is 
also sound, there will be a band of considerable breadth age | 
from edge to edge of each blade, which is deeply corroded an 
eaten into holes, whereby the strength is so impaired that the 
blade finally gives way at that part. This band of corrosion is not 
at the end of each blade, nor is it near the middle of the screw; 
but its centre js about one-third of the blade from the end or two- 
thirds from the middle of the shaft. I will not at present offer 
any opinion as to the cause of this corrosion, and how it is to be 
prevented; and I leave it as an exercise to try the penetration of 
your readers. Should an adequate an not be given on the 
matter by your correspondents, I shall further endeavour to eluci- 
date the subject if you afford me the necessary amount of space. 

D. H. FArQquHARSON, 
Student College of Practical Engineering. 
Muswell-hill, London, N., May 9th. 


THE NOMINAL POWER OF MARINE ENGINES. 
Srr,—Will you or any of ‘= numerous readers inform us 
through your valuable paper if there is any fixed rule for classing 
the nominal horse-power of ‘ship engines? If so, how is it defined 
—is it compulsory—or can shipowners class at what power they 
think proper? This is a question that should be looked into by 


| 

| 
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sea-going engineers, as we are of opinion that many steamships are 
classed under power that should be over. If such is the case, it is 
a great injustice to us. The Board of Trade issue and compel 
engineers to hold certificates, namely, first and second-class ; 
which is quite right for the public safety. The first and second 
engineers of a ship over 100 nominal horse-power must hold first 
— second-class certificates; well, in a steamship under 100 
nominal horse-power a second-class certificated man can act as 
chief engineer, the second engineer in such a boat not requiring 
certificate. It is to the shipowners’ interest to have their ships 
classed under power, as they save the expense of a certificated first 


engineer; by so doing they do a great injustice to a Board of Trade 
man. Should not the Board of Trade protect their engineers as 
well as shipowners and the public? and would it not be better for 


the Board of ‘Trade to compel steamships above or below power in 
foreign trades to carry two certificated engineers? If ae or an; 
of your readers can give us any information we shall be glad. 
should like the reply to pass through your paper, as engineers in 
other ports may have the same grievance, and would perhaps 
assist in bringing the matter before the proper parties. 

May 19th. . Farr 

[We have dealt fully on another page with the question raised 
by our correspondent,—Ep. E.] 


HYDRAULIC LIFTS, 

S1r,—In your notice of the machinery at the Health Exhibition, 
published yesterday, you mentioned a special hydraulic lift, fitted 
with an of emg which someone has dubbed ‘‘ Economiser.” 
Now I have been looking at that apparatus, and have conceived 
just a suspicion that it may not be an ‘* Economiser” at all— 
indeed I am rather inclined to the opinion that it may be just the 
reverse. Some friends of mine, to whom the matter has been 
mentioned, also fail to discover in what manner the ‘‘ Economiser” 
justifies its name. 

Will you therefore allow me toask the makers to publish in your 
columns some data taken from actual practice which will enable 
your readers to form for themselves some idea of the utility of the 

‘Economiser?” The amount of effective work to be obtained 
from a given amount of power with other types of lifts is on record 
in your columns, and is yan | known. 

the makers of the lift in question will favour you with, say, the 
pressure of water which the pumps have to pum inst, the volume 
of water actually wasted at each full ascent of the lift, and the maxi- 
mum useful weight—excluding car—which the lift will raise 
throughout its journey, and the height of travel; the data to be 
taken from a lift fitted with the ‘‘ Economiser,” as exhibited, and 
with a travel of not less than, say, 60ft., a comparison might be 
made between the results obtained with and without the 

Lavender Hill, May 17th. ECONOMISER. 


THE CONTINUOUS BRAKE RETURNS—FAILURES, 

Sir,—The publication of the Board of Trade returns appears 
now to be immediately followed by the circulation of a misleading 
statement, the object of which is undoubtedly to make the public 
believe that non-automatic vacuum brakes are the best. Ins’ 
of placing the three separate headings as given in the return, and 
estimating the value of each incident in accordance with the class 
to which it belongs, the “‘ stat +” in question simply gives 
the total number, without making any difference between an 
actual collision and one minute’s delay. A ‘‘ brake failure” is a 
failure to act when required, and such cases are placed under head- 
ings—(1) failure to act in case of accident ; (2) failure to act under 
ordinary circumstances. Seventy-one such failures are reported 
for the half-year ending 3lst December, 1883. One of these comes 
under Class 1, being an actual collision at Perth due to the failure 
of the chain brake. Of the seventy cases under Class 2, no less 
than fifty-seven were caused by non-automatic brakes, as shown by 
the following table :— 


Failures to Act. 
No.1. No. 2. 

Clark and Webb (chain), non-automatic .. .. .. 1 15 
Wilkin and Clark (chain), non-automatic .. nil 2 
Fay, non-automatic .. .. nil 1 
Vestinghouse, aut nil 10 
Smith’s vacuum, automatic .. .. nil 2 
Sanders-Bolitho vacuum, automatic nil 1 

Automatic systems oe, os ees nil 13 
Total .. .. 


Thirteen instances only are recorded against automatic brakes, 
and of these nearly all are due to fault of those working them, 
not to the brake itself. For instance, six cases are given of neglect 
in not opening inch cocks in the bpd ige: psn pipe ; another case 
states ‘‘ want of judgment on the part of the driver in not apply- 
ing the brake sooner,” and two others ‘‘ neglect of driver.” The 
report of the London and South-Western records two instances of 
the “automatic vacuum” overrunning in consequence of leaking 
hose and train pipe; these appear to deserve special attention, as an 
automatic brake is supposed to go on in case of failure. 

Thus far I have dealt with the return as it stands, but there are 
many very incorrect reports. The Manchester, Shetfield, and Lin- 
colnshire Company places three actual failures of Smith’s vacuum 
under the head of delay instead of “failure, Class 2.” The Mid- 

Company again neglects to record many of the failures of the 
Sanders-Clayton brake, yet there have been several ‘‘runs past 
stations,” ‘‘ breaking of couplings,” and delays. The fact that on 
two occasions I was a passenger in the trains, and that no mention 
of either case appears in the return, proves that this company still 
continues to report only part of the failures. 

CLEMENT E, STRETTON. 

Saxe Coburg-street, Leicester, May 17th. 


RAILWAY SIGNALS, 


Sir,—Some of the questions raised in your article, page 368, 
require an explanation from me. At all stations and signal-boxes 
where there is a cross-over road it is necessary to have two home 
signals, one at each end, so as completely to protect any train 
shunting from one line to another or across into a siding. It is 
the general practice on many lines to place each home signal on 
the left-hand side of the line to which it refers, and engine-drivers 
wish this plan to be carried out in all cases. 

In many instances the home signal from one box and the distant 
from the next are placed opposite to each other on each side of the 
road. In case of fog it is impossible for the driver to see both. He 
has therefore to trust to his fireman to see and report the state of 
the — on his side of the line. Many mistakes have thus been 
caused, and drivers wish all signals placed so that they can always 
see them personally, On the Midland Railway a large number of 
distant signals are oblong boards. When all right, they turn edge- 
ways; so that the ‘‘all right” is not a signal, but only the absence 
of one. Drivers also complain very much of the rule by which 
signalmen are required to give “line clear” on the block system at 
time when an obstruction exists at, or a few feet beyond, the 
next home signal. The recent Skipton and Wincobank accidents 
were caused by it; yet the practice remains in force. Several mis- 
takes have been made by drivers in consequence of signals being 
actually in use which are contrary to the rules. For instance, the 
Clearing House, also the Midland, rule-book, page 25, Rule 44 
states that where distant and home or starting signals are 
on the same post, ‘‘the distant signal will be the lower and the 
starting or home the u 


: 1 r arm of that post.” Now, there are 
many signals in use which have the distant signal at the top, or 


just opposite to the form stated in the rule-book. One of these 
exists half a mile south of Leicester, on the main line from St. 
Pancras, and for goods trains this distant signal is a ‘‘ dummy,” as 


sof 1878. 


it is never taken off for trains running to the goods lines at Leices- 
ter. Defective signalling is not quite such a serious matter if the 
drivers have control of a good continuous brake, but where they 
have only the ‘‘two-minute” vacuum to rely upon, mistakes 
and accidents may easily follow. CLEMENT E. STRETTON. 
Saxe-Coburg-street, Leicester, May 17th, : 


THE TESTIMONIAL TO THE LATE SIR WILLIAM SIEMENS, 


S1r,—I shall esteem it a favour if you will kindly state in your 
widely-circulated journal that I shall be glad to have the names 
and addresses of any subscribers who may now be abroad, as I have 
pt unclaimed photographs of the late Sir William, which 

ly Siemens is most desirous should be delivered to those who 
are entitled to them. 


F, J. R. CARULLA. 
Landore Siemens Steel Works, Swansea. 


TENDERS, 


KENILWORTH WATERWORKS. 
Contract No. 2.—For the manufacture and erection in Kenil- 
worth of two 12-horse power gas engines and two sets of three- 
throw pumps, E. Pritchard, M.I.C.E., engineer, London and 
Birmingham, 


Otto. Clerk, 

2ad 2 ad 
H. Young and Co., Pimlico, S.W. .. 3510 0 0 8510 0 0 
J. Hatton, Coven « notender ., 166610 6 
Pratchitt Bros., Carlisle .. 1500 0 0 1500 0 0 
pret A Bros,, Manchester 1499 5 0 .. notender 
Glenfield and Co., Kilmarnock 1418 0 0 1855 0 0 
*Piercy and Co., Birmingham .. 1260 0 0 


W. Glover and Sons, Warwick .. 
* Accepted. 

Contract No. 3.—For pumping station, pipe laying, and water 

tower. E. Pritchard engi and Birming- 

ham, Quantities by E. J. Purnell, Coventry. 


£ s. 
C. Haywood, jun., Coventry F 4700 0 0 
8. Turner, Wolverhampton eo 8 7 
Currall and Lewis, Birmingham a6 . 4147 0 0 
Evans Bros., Wolverhampton . 4062 0 0 
G. F. Smith, Leamington . oe 3986 0 0 
J. Fell, Leamington .. .. .. ee . 8850 0 0 
Stinson and Kellett, Leicester... . 867818 0 
Holme and King, Kenilworth .. .. 8643 0 0 
H. Hilton and Sons, Birmingham ., . 3620 0 0 
J. Biggs, Handsworth "ye 3600 0 0 
J. Dickson, St. Albans 3593 0 0 
§. Law, Kidderminster .. .. 3537 0 0 
*E. Smith and Son, Kenilworth > « 8878 0 0 
C. J. Corrie, Lichfield oc S288 0 0 


* Accepted—lowest schedule of prices. 


PRODUCTION AND STOCKS OF PIG IRON. 


Tue British Iron Trade Association has ascertained that the 
uantity of pig iron made in the United Kingdom in 1883 has been 
$490,234 tons, which is a decrease of 3063 tons on the production 
of 1882. This is the first decrease of production that has occurred 
since 1879, when the make of pig iron fell 290,566 tons below that 
In 1880, however, the make rose to 1,712,399 tons, or 
28°4 per cent. above that of 1879; in 1881 the make was 655,531 
tons, or 8°4 per cent., in excess of that of 1880; and in 1882 the 
roduction was 115,923 tons, or 1°3 per cent., above that of 1881. 
tails are appended ;:— 
No. I.—Production of Pig Iron in different Districts, and in the 
United Kingdom as a whole, in 1883 and 1882, with Amount of 
Increase or Decrease in each District in the former Year. 


20°1 per cent., or 10°4 weeks, of the consumption of that year, 

against 18°2 per cent., or 9°4 weeks, of the consumption of 1882, 

and 21°2 per cent., or 11 weeks, of the consumption of 1881, as 

represented by the stocks on the 3lst December of each of these 
ears. 

, Blast furnaces.—The condition of the blast furnaces in the 


United Kingdom on the 1st January, 1884, is shown in the follow- 
ing table:— 
Number of blast furnaces. 
In. Out. Total. 
South Staffordshire... .. .. 39 7 116 
North Staffordshire... .. .. 24 16 40 
17 41 158 
Yorkshire, West Riding .. .. 24 21 45 
Derby, Notts, and Leicester .. 40 18 58 
Noi mptonshire .. .. .. 17 9 26 
Lincolns on ee 17 3 20 
Lancashire and Cumberland 64 42 106 
Gloucestershire .. .. .. «. 1 7 8 
Hants, Wilts, and Somerset .. 2 6 8 
North Wales 4 6 10 
South Wales 49 92 141 
Scotland .. 101 43 144 
Totals 506 398 904 


The condition of the blast furnaces at the commencement of 
each month thrqughout the year appears in the following 


Date. 
In, =| Out. Total. 

February 1, 1883 Py 556 362 918 
arch 1.. 556 362 918 
pril 1 553 363 916 
May 1 549 367 916 
Junel 548 370 918 
July 1 540 875 915 
August 1 545 367 912 
September 1 537 $71 908 
October 1 535 874 909 
November 1 524 8386 910 
mberl.. . 514 395 909 
January 1, 1884 ,. 506 898 904 


It will be seen from the following additional statistics bearing on 
the condition of the blast furnaces, that with the exceptions of 
1878 and 1879 the number of furnaces in blast at the of 1883 
was fewer than in any year since 1874;— 


No. Ill.—Number of Blast Furnaces Constructed, in Blast, an? 


out of Blast in United Kingdom, at the end of each Year 
from 1875 to 1883, inclusive, 
Number of blast furnaces, 
Year. 
Erected. In blast. Out of blast. 
1875 959 629 336 
1876 927 585 342 
1877 940 541 399 
1878 948 498 450 
1879 951 458 493 
1880 959 590 369 
1881 949 552 397 
1882 926 565 361 
1883 904 506 398 


No. IV.—Number of Furnaces in Blast in the United Kingdom, 
with Production of Pig Iron, and Average Annual Make per 


An official return just received from the United States shows 
that in that country the make of pig iron in 1883 was 27,813 tons 
under that of 1882, the exact figures being 4,623,323 tons in 1882 
and 4,595,510 tons in 1883. In Germany, on the other hand, the 
official returns show an increased production of pig iron to the 
extent of 209,831 tons in 1883, when the total make was 3,380,788 
tons, against 3,170,957 tons in 1882. On an average of the three 
chief iron-producing countries of the world, therefore, the make 
of pig iron in 1883 has been only 78,955 tons over that of the pre- 
vious year. This is the smallest annual advance that has taken 
place for a number of years. 


No. II.—Stocks of Pig Iron held by Makers and in Warrant Stores 


in the United Kingdom on 31st December, 1883, with Increase or 
Decrease compared with 31st December, 1882. 


| Stocks of pig iron at || Increase or 
d on 

District. - | Sst Dee., | 3ist Dec., | Slst Dec., 

| 1883, 1882, 1882. 

| tons, tons. tons. 

Cleveland | 258,108 266,179 | — 13,074 
West Cumberland* .. .. .. =} 132,796 142,582 - 9,786 
608 78,519 | — 11,911 
6,382 3,740 | + 2,642 
South Staffordshire .. .. .. ., 55,600 38,802 + 16,798 
North Staffordshire .. .. .. ..| 52,495 47,523 | + 4,972 
Lincolnshire 13,184 60,218 - 47,034 
Northamptonshire ., .. .. 31,892 18,720 | + 13,172 
West and South Yorkshire .. 56,027 54,180 + 1,847 
se: so | 23,000 000 — 10,000 
Shropshire .. .. .. .. .. ..| 22,000 21,560 | + 500 
Nottingham and Leicestershire ... 3,200 4,757 — 1,557 
Gloucestershire, Wiltshire, &c, ..| 6,100 4,200 | + 1,900 
Total ++, 1,698,976 1,658,120 + 40,856 


* The returns for Lancashire and Cumberland include the stocks in the 
West Cumberland Storing Company’s store at Workington, and in the 
Furness Railway Company’s store at Barrow. 


Tons. 

The stocks of pig iron throughout the country on 81st 
D ber, 2, co co 
The production of pig iron in 1883 was .. 8,490,224 
Deduct stocks on 81st December, 1883 .. 1,698,976 
Total consumption of pig iron in 1883 .. 8,449,368 
Against a consumption in 18820f .. .. 8,652,655 
Being a decrease of 208,287 


| Total — OMG | seiner Furnace in each Year from 1870 to 1883. 
| 1888. Year. Production, jest in | annual make 
| per furnace. 
tons. tons. | ms. 
Cleveland 2,760,740 2,688,650 | + 72,090 
1,129,000 1,126,000 3,0 1s7 5,962,180 664 8,979 
West Cumberland (hematite) | 876,410 1,001,181 | —124,77 is71 6.626 896 673 9'846 
Lancashire (hematite) .. .. $20,633 782,739 + 37,894 1872 6.741 642 H 702 9.603 
South Wales... 887,259 | 883,305 | + 3,954 1873 6'566'171 683 2618 
North Wales... 39,377 48,718 | — 9,836 1874 | 640 2981 
South Staffordshire .. | 394,000 | 998,443 | - 4,443 1875 18119 
North Staffordshire .. | 985,857 817,117 | — 31,760. 1876 6'505°575 585 
Lincolnshire 201,561 | + 35,017 1877 6-608 664 | 541 
Northamptonshire .. .. .. .. 200, 192,115 | + 8,881 1878 6,381,051 } 498 12'813 
West and South Yorkshire 284,810 279,253 | + 5,557 1879 6,009, 484 458 13,121 
871,068 72,650 | — 986 1886 7,721,833 | 590 13,087 
Nottinghamshire and Leicester: | 1s81 8,377,364 552 15,176 
eee oe ++] 85,400 73,085 + 12,315 1882 8,493,287 565 15,032 
| 71,000 80,475 — 9,475 1863 8,490,224 539 15,752 
Gloucestershire, Wiltshire, &c. ..) 47,000 | 48,000 | - 1, 
Totals | 8,490,224 | 8,493,287 | — 3,063 Make of hematite iron.—The diminished make of hematite in 


1883 is shown alike in the reduced imports of foreign ores into the 
United Kingdom in that year, in the decreased make of pig iron in 
the districts of Cumberland and Lancashire, taking them together, 
and in the reduced production of Bessemer steel. The imports of 
iron ore in 1883, aggregating 3,178,310 tons, were 104,186 tons less 
than the imports for the previous year, This corresponds roughly 
to a diminished make of hematite iron to the extent of 52,000 tons. 
In Lancashire and Cumberland together the make of pig iron in 
1883 has been 1,697,043 tons, or 86,877 tons under the make for 
the previous year. These two items unitedly show a decrease of 
138,877 tons in the make of iron from hematite ores, the total of 
which for 1883 may be put at 3,287,000 tons. 


No. V.— Quantities of Hematite Ores used in the United Kingdom, 
and estimated Production of Hematite Pig Iron from 1870 to 
1883 (1=1000 tons). 


Hematite ore . Estimated 

Year. raised in United a” | production of 

Kingdom. | hematite iron. 
tons. tons. | tons 
1870 2093 208 221 
1871 2233 324 1345 
1872 1769 801 | 1352 
1873 2156 967 1643 
1874 2034 754 | 1467 
1875 1982 458 } 1284 
2339 72 1584 
77 2344 1140 1833 
1878 2342 1173 1850 
1881 2805 2449 2765 
1882 2044 i 3282 ' 8425 
1883 2774 | 3178 i 8287 


Spiegeleisen.—The total make of spiegeleisen and ferro-man- 
ganese in the United Kingdom in 1883 was 179,500 tons, of 
which the following proportions were contributed by the dis- 
tricts named :— 


South Wales .. 71,200 
North of England 50,400 
23,300 
Cumberland and Lancashire 27,455 


A PRELIMINARY programme of the summer meeting of the 
Institution of Mechanical Engineers, which is to take place at Car- 
diff, on Tuesday, 5th August, and four following days, has been 


The stocks of pig iron at 3lst December, 1893, 


were equal to ' Bank Holiday 


issu Monday, which will be the day for arrival at Cardiff, is 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twittmerar, Bookseller, 

NEW YORK.—Tue Witimer and Roozrs News Company, 
81, Beekman-street, 


TO OORRESPONDENTS. 
*,* In order to avoid trouble and 
in that 


cases, be 
writer to h 


answers received by us may be forwa: to ir ‘ion. 
No notice will be i i i not comply 
with these instructions, 

*,*" We cannot undertake to return drawings or manuscripts; we 
must fore requesi ts to 


ication, but as a proof of 

good faith. No notice whatever will be taken of anonymous 

communications, 

W. R.—There is no popular treatise on the gas engine. 

J. D.—A letter for this sovegsntont awaits his application. 

A. E. E. (Muswell-hill).— You appear to be unacquainted with Froude's 
researches, You might communicate with his son, Mr. B. Froude, Torquay. 

7. T. (Cardigan).—As we understand your question, a fall of about 1 in 
3000 will oe a velocity of nearly 19in, per second. We shall be glad to 
see your calculations, for it is possible that we do not quite understand the 
conditions under which the lischarge is to take place. 

Justice.—Seeing that there are many hundred sea-going engineers who would 
be glad at this moment to get employment on board ship at almost any 
salary offered, we fear that no good would be done by publishing your 
letter, So long as freedom of contract exists you cannot prevent a ship- 
owner from offering, and an engineer from accepting, any terms, however 
low. Nothing can effect a change but united action among the engineers ; 
and this they never have taken yet, and probably never will, 


CARBONATE AND SULPHATE OF LIME IN BOILERS. 
(To the Editor of The Engineer.) 

Srr,—Will any of your readers inform me what material, chemical or 
are me greatest affinity amongst water for carbonate and 
of lime 

pennymoor, May 21st. 
SUBSCRIPTIONS. 


Scar, 


rly (including double numbers)... .. 
Yearly (including two double numbers) ..  .. 
If credit occur, an extra charge of two shillings and sixpence annum will 
be made, Tue Enoineer is registered pe 
Cloth cases for binding Tuk Enoinrer Volume, price 2s. 6d. each. 
A complete set of Taz Encrveer can be had on application. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent Post. by letter of 
oreferred, at 


order must be accompanied 
advice to the had, 
increased 


Paper Copies may be y 


New Ne 

West Coast of atria, "West Indies, Cyprus, 
of a 

India, £2 0s. 6d. _— 


Austria, Buenos A: and Algeria, 
Norway, Bora, Ruste, Resin, 

Borneo, Ceyl and 

Chili, £1 16s. Singapore, £2 0s. 6d. Manilla, 


Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department 0) the 

paper are to be addressed tu the Publisher, Mr. George Riche; all 

other letters to be addressed to the Bditor of Tax Enoinezr, 168, Strand, 


MEETING NEXT WEEE. 
Society or Arts.—Monday, May 26th, at 8 p.m.: Cantor 


Lectures. 
IIl., ‘‘ Fermentation and Distillation,” by Professor W. Noel 
Hartley, F.C.8. Wednesday, May 28th, at 8 Liens Twenty-third ordinary 


meeting.—‘“‘ Batteries for Electric Lighting,” by Mr. I. Probert. 
Mr. W. H -R.8., will preside. Thursday, May 29th, at 8 p.m.: 
Applied Chemistry and Physics Section.—‘‘ Some Economical Processes 


DEATH. 
On the 15th inst., at Malmesbury, Cape Colony, Jonn Fortescur 
C.E, 
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THE CONDITION OF TRADE. 
From all parts of the country and from almost all 
departments of trade, reports reach ustothesame desponding 
effect. Trade is as as it can be. It is by no means 


clear that Great Britain stands alone in this res The 
recent panic in the United States indicates that thi 
are not going on there as well as they ought. It is 


notorious that in France grievous complaint is made of 
want of work; and in some of our colonies thousands of 
men seek in vain for any employment by which to earn a 
crust. We think that the cause of all this is not far to seek. 
With foreigners we need not concern ourselves, though 
much that we are about to say concerning home industries 
will apply to those of other nations. Strange as it ma: 

appear, England is badly off because she has too mu 

capital, e use the word in its fullest sense, and do not 
restrict its application to money alone. We are rich not 
only, in’ money but in raw materials, tools, machines, 
factories, plant, and labour, This last is very —_ 
abundant, and, on the whole, good. The words bad e 
and good trade are purely relative. The amount of 
business we now transact, the quantities of raw materials 
we work up, and the numbers of hands we pe rh are all 
greater than the men of the last generation anticipated in 


; ruin follows. The iron 


‘ai}80me thousands of 
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their wildest dreams. But with all this it is difficult to 
earn a living either by labour or by the investment of 
capital. Hundreds of millions are comparatively unpro- 
ductive; and those who possess them pote Boe for 
any opening which gives a prospect that more that 24 or 3 
per cent. can be for money. The result is bad trade, 
and those of our readers who care to follow us will, we 
think, fully recognise the truth of a statement which at 
first appears paradoxical. 

In a town or a district a few old-established firms have for 
years carried on a trade from which they have derived 
fair profits, Careful personal management; a keen business 
aptitude; a desire to do everything well while overdoing 


that | nothing; and a consummate knowledge of the details of the 


trade carried on, have all contributed to the happy end 
attained. Some one possessed of money, and wishing for 
more, finds his way to the lucky region of which we 1 gpa 
If one firm or two can make money, why should not 
another? In a very short time the old firms find rivals at 
their doors, In a district where, let us suppose, one iron- 
works stood, half-a-dozen spring into existence. The pro- 
duction of iron is multiplied six-fold. The direct result is 
that the price of iron falls, It cannot ibly be other- 
wise, ith cheap iron it becomes meal to build cheap 
shi We find, as a result of the operation of the law of 
which we speak, that half-a-dozen shipyards exist where 
one sufficed. Cheap ships mean low frei hts. At once 
more goods are imported and exported, and, to use a well- 
known a the prosperity of the country increases by 
leaps and bounds. More money is made, and seeks invest- 
ment, ironworks are added to ironworks, shipyard to ship- 
yard, What is true of these trades applies to a host of 
others; and so production goes on augmenting almost with- 
out regard to the question of consumption. At last a 
critical point is reached, , and disaster begins. The 
new firms, working without the experience and care 
that distinguished the old firms, fall; the shareholders lose 
hundreds of thousands of pounds, and the old firms may 
count themselves lucky if they weather the storm. They 
have had to contend against a competition really unfair, 
because, it has been carried on by the expenditure and 
total loss of capital instead of being conducted on sound 
business principles. Any one can undersell his rival if only 
his purse is long enough and he cares nothing for profit. 
Many of our ers will remember a case in point, which 
occurred in the North not many years ago. course we 
refrain from giving names. A limited company started 
the manufacture of wrought iron on a large scale, lost 
in a very short time about a quarter of a million, upset 
an ly co » Very nearly ing down other 
firms with Bach? events, others 
like them, are due solely to a plethora of capital seeking 
investment. Men do not know what to do with their 
money. They produce more goods than are wanted, and 
e at the present moment 
supplies an admirable example of what we mean. The 
production during the last twelve months of pig iron and 
steel was enormous—greater, probably, than it ever was 
before. It was far in excess of the demand, and thousands 
and thousands of tons of pig iron now lie in stock for want 
of buyers. It appears under such circumstances to be 


‘| sheer folly to go on making it; but it must be remembered 
.| that to reduce make is a very costly ee The 


blowing out of a blast furnace represents a dead loss of 
pounds, In many instances it is 
impossible to blow it in again until it has been relined, for 
when once cooled down contraction sets in and does its 
ruinous work. Then some £20,000 worth of capital 
is thrown idle, and blowing engines and boilers and 
stoves undergo very rapid deterioration when standing. 
Thus the ironmaster will blow out a furnace only asa 
last resource; there is, therefore, the more reason that cau- 
tion should be used in building one. An example of the 
frantic desire to get a profit out of money was supplied 
some time since in a few terse sentences written by one of 
our own correspondents. The tin-plate trade was in a 
state of collapse; mills were thrown on the market by the 
dozen, and could find no purchasers. Bankruptcies and 
liquidations were the order of the day. Of course, the 
stoppage of so many mills meant a reduction of output. 
The few firms that survived the crash were able to put up 
prices a couple of shillings a box, and then barely made 
any profit; but the moment the rise took place, mills, just 
before unsaleable, readily found purchasers, and production 
began rapidly to augment. We do not profess to prophecy, 
but those who know most of the tin-plate trade regard its 
present position as anything but satihactey 

Turning to another form of national capital, viz., labour, 
we find similar causes working to the same end. In 
almost every trade there are more hands than are wanted. 
The result is, of course, not only low wages, which would 
be endurable, but want of employment at any wage, which 
is unendurable; and it will be found that the moment 
there is the least prospect that wages are rising, youn 
men will flock to that trade, and so very quickly pekabo 
it. Weare not proposing a remedy for this. It is, indeed, 
very difficult to see how a remedy may be supplied; but 
one thing is certain, namely, that the cure proposed by 
Mr. Swift, of the Steam Engine Makers’ Society, in our 
columns some time since, must be inoperative. He holds 
that the hours of labour for steam engine makers should be 
shortened, when more men must be employed to do the 
same amount of work. Mr. Swift’s remedy would be 
effectual to a certain extent, provided wages were to be 
reduced in exactly the same proportion as the hours of 
labour. But this is the last thing to enter his mind; con- 
sequently his scheme is tantamount to a rise in wages, the 
effect of which would be to render steam engine 2 
attractive, and at once to augment the number of those 
adopting that trade as a means of livelihood. A fall in 
wages, or an increase in the hours of labour, would operate 
in the opposite direction, and men would be repelled 
instead of being attracted, as was the case with pattern 


makers some years ago, 
Tt may, per be said that we are advocating restric- 
tion of output, We do nothing of the kind, and it must 


not be forgotten that the words may be used in two very 
different senses. To restrict output when profits are being 
realised in order to make them higher, is extremely 
unwise. It is courting direct and possibly disastrous com- 
petition ; but to refuse to produce at a dead loss is quite 
another matter. Ironmasters are now in certain districts 
reducing output by blowing out furnaces. To denounce 
them for doing this would be about as wise as to blame them 
for not building more furnaces, and still further lowering 
the price of iron. There is no analogy whatever between 
refusing to work at a loss, and refusing to work at a fair 
profit. In this matter facts are too strong for doctrinaires; 
and if the ironmasters did not spontaneously restrict their 
operations, bankruptcy would step in and do it for them. 
After all, a limit is reached now and then, and production 

ts to its proper level, but much hardship is inflicted. It 
1s too often forgotten that the demands of the consumer 
are limited, and a time may be reached at which a ship or 
ton of iron becomes as valueless to the world as the ~~ 
gold which Robinson Crusoe found, was to hi 
As we have stated, we have no intention of sug- 
gesting remedies for a condition of trade which we 
can but deplore. The restriction of output for a time 

rmits consumption to catch up with production. 
Thus, for example, all the steamers now lying idle, and 

ractically por a Es in our northern ports, will ere lon; 
: worth as much as ever, always provided that the build- 
ing of new steamers ceases for a time. In like manner 
trade will revive; but how long it will take in the process 
depends on two factors—the rate of consumption and the 
rate of restricted production. There is only one way in 
which it a) to be possible to prevent a recurrence of 
seasons of we gated and that lies in the exercise: of 
increased caution on the part of the capitalist, and especi- 
ally of the small capitalist. If he refuses to take part in 
limited liability speculations, which even if successful for 
atime, are certain to overdo the market, all may be well. 
We write this, however, in the full knowledge that a 
promise of 10 per cent. will always induce men to sell out 
of the funds, and no amount of disastrous experience 
seems to be a sufficient warning to prevent this suicidal 
policy. 
THE FOOLISHNESS OF UNDERWRITERS. 


In one of the longest speeches ever delivered in the 
House of Commons, Nir. Chamberlain stated on Monday 
night his case against the shipowners. It is quite beyond 
our pu to consider his ¢ seriatim. Nothing 
that he advanced has modified the views which we 
have already expressed, namely, that while we believe that 
legislation is necessary, we hold that this legislation should 
be based on the report of a Select Committee; and this is 
the more n because the charges brought by the 
President of the of Trade against shipowners are 
such that these gentlemen have every reason to ask for an 
inquiry, which they confidently affirm will clear their repu- 
tations as a body, and bring the real criminals to justice at 
the bar of public opinion. Our purpose now is to call 
attention to the curious statements made by Mr. Chamber- 
lain concerning underwriters. If these charges are really 
true, then the foolishness of these gentlemen is almost 
incredible ; and of all the puzzles presented by the science 
and practice of political economy, their continued existence 
as a class, and a nt prosperity is the most remarkable. 

According to Mr. Chamberlain, it is a regular practice to 
insure ships for more than they are worth. Then they are 
ioot-ahall es say under suspicious circumstances, or as a 
result of carelessness? He made a detailed state- 


ment on this point, from which we quote a few —_— 
“The Said was missing in 1883 and eighteen ds were 
believed to have gone to the bottom. She was insured for 


£16,000, and she was valued by a firm of valuers in the 
City at £11,000. Another vessel, as to which there was 
an inquiry held, was found by the Court to have been very 
fully laden; she was insured for £15,000, and valued only 
at £13,000. The case of the Consolation in 1883 was one 
in which no lives were lost; the vessel was insured for 
£17,000; her original cost was £17,000; she was ten 
years old, and valued at £11,500. In another case the 
vessel was insured for £14,500, and her estimated value 
was about £12,000. The freight was insured. In 
1851 her cost with repairs was £13,261, and the owners 
admitted that 10 per cent. had been added to the cost for 
insurance, that being the usual mercantile transaction. 
Then we have another case—that of the Emily. The 
owner, when examined, would not state how often the 
ship had been strengthened. She was a vessel of 787 tons, 
ne therefore at £10 a ton she was worth about £8000. 
She went to the bottom, although there were no lives lost. 
She was insured at £14,000. But these are not the 
worst cases; the worst are those of what are called single 
ship companies.” Here we have over insurance clearly 
stated. It might be argued that so long as the insurance 
was not claimed, the eedinn would be none the worse. 
Further on, however, we come on the following: “ In the 
case of one ship which was insured at £9000, and which 
was valued at £6000, f ioge it Nor to the bottom the 
managing owner paid the shareholders 24 per cent. as 
profit a this cand and returned the original capital, 
allowing nothing for depreciation. In another case a ship 
insured at £14,000 and valued at £11,500, paid 30 per cent. 
profit, and returned to her shareholders £232 on each £218 
invested.” The President of the Board of Trade holds 
that such cases are not uncommon, and he argues that the 
— of full or over insurance causes a great national 
oss, because due care is not taken of costly ships, inasmuch 
as the owners have no interest in preserving them. 
Whether they sink or swim it is all one to them. 

Now it can hardly fajl to strike the impartial observer 
that if Mr. Chamberlain’s allegations are true, the-under- 
writers must be foolish, Not only this, the results of the 


operations of shipowners must be disastrous to them. If 
ip aftership be thrown away, the sums paid in the shape of 
insurance money must be enormous. We do not suppose 


that there would be any great difficulty encountered in 
obtaining and publishing a statement of the sums already 
paid in this year, oy any one year, by underwriters; but 
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. Mr. Chamberlain has put forward no statistics of the kind, 
although it is obvious that they would be extremely valu- 
‘able. If, for example, he could show ‘that a great many 
millions changed hands. in this way every year the fact 
_would be suggestive. The great difficulty is, however, to 
arrive at some explanation of the means by which under- 
writers could, under the circumstances, make a good profit. 
Thus, for example, if evena few ships are over insured and 
are lost through want of proper precautions, which are not 
taken because the owner has no interest in keeping his 
craft afloat, then the loss to the underwriters must be very 
heavy. It will be seen at a glance that all underwriting 
is based on laws of risk like those of fire and life insurance. 
If there is through dishonesty or something akin 
to it, a break in the law, the losses of the under- 
writers may be frightful. It would seem, however, that 
there must be some method in their madness, for, as we 
have said, they continue to extract a profit from underwrit- 
ing, even from the worthless shipowners whom Mr, Cham- 
‘berlain denounces as “broken-down tradesmen, waiters, 


‘Jew pedlars, and other people in the same walk of life.” 


It requires some faith in Mr. Chamberlain to believe that 
underwriters really can and do compensate the shipowning 
community out of their own pockets for the loss of their 
ships; because this is in effect what his statements come 
to. If underwriters can be found to do this, they 


exceed in foolishness any other body of commercial men in 


Great Britain. 

The truth is, of course, that underwriting is only profit- 
able because the premiums paid exceed, on the whole, the 
sums paid as compensation. In point of fact, the ship- 


-owners suffer when a om is lost, and not the underwriters. 


Insuring may be regarded as paying into a fund from 
which at one time A, at another time Z, recoups himself for 
a loss. It may be proved mathematically that the number 
of dishonest shipowners is fixed by the premiums which 
have to be paid as insurance, and that if these rates are 
‘low the dishonest men must be few in number. In fact, the 


“key to the whole mystery of shipowning, and ship-insuring, 


and ship-losing, would be supplied by the publication of a 
statement of the. total sums paid as premiums and as 


“compensation for loss during, let us say, the last eight or 


ten years. It would then be found that the loss, be it 
what it may, ultimately falls, not on the underwriter, but 
on the whole shipowning fraternity; and wilfully or negli- 
gently to. throw away or lose a ship is to take money out 
.of their pockets. Beyond a doubt this truth is fully under- 
stood in all its bearings by shipowners and underwriters 
alike, and there is only one way in which the malpractices 
of which Mr. Chamberlain speaks can be made to work, 
namely, by the dishonest shipowner virtually cheating the 


honest one. One man runs his ship for years without 


loss, paying premiums all the time; another loses ship 
after ship, and is, of course, paid his compensation out of 
the premiums of his fellow shipowner. This is the broad 


_way of putting the facts, but it will be seen that the pre- 


miums of a great many honest men would be required to 
keep a single dishonest man going; and for this reason, 
if for no other, we repeat that while we admit that there 
are black sheep in the shipping trade, as in all other 
trades, their number is comparatively small, and the ship- 
owners as a class do not in any sense or way deserve the 
sweeping charges that have been brought against them. 
Mr. Chamberlain, indeed, seems to have taken little 
trouble to verify the accuracy of the few precise state- 
ments he has made. Contradictions have already ap- 
peared in several daily papers. Thus it appears that the 
Consolation referred to above cost £27,000, instead of 
£17,000 ; that £9000 were spent in repairing her ; that 
£17,000 was her true value at the time of her loss ; and 
that she was not in any way over insured. Again, Mr. 
Chamberlain said, “In the case of the Triumph, her 
homeward freight was insured for £10,000; she was 
wrecked before a single ounce of her homeward cargo was 
on board, and yet the owners recovered the whole of the 
£10,000.” Messrs. Macintyre Bros., of Leadenhall-street, 
say, “It is quite true that this vessel was wrecked before 
loading her homeward cargo, but it is not true that we— 
the owners—received £10,000 from the underwriters for 
homeward freight, as we did not insure it.” Inaccuracies 
such as these we have named would go far to spoil any 
case, however good; and Mr. Chamberlain has found 
himself obliged to throw the onus on the press. He has 
written to one daily contemporary to say that, as a written 
statement of figures had not been supplied by him to the 
press, “many errors have inevitably crept into the various 
printed reports, and I hope, therefore, that those who 
desire to examine into the facts will wait for a few days 
until a revised report can be prepared.” We can only say 
that Mr. Chamberlain has been peculiarly unfortunate in 
this respect. 


PROGRESS IN GAS TESTING. 


JvsTIFICATION for the remarks which we offered towards 
the close of last year on the subject of gas testing in the 
metropolis is afforded by the recent action of the Gas 
Referees. These authorities have sanctioned the official 
testing of gas at the offices of the Metropolitan Board of 
Works, in Spring-gardens, where Mr. Dibdin, the chemist 
‘to the Board, reported the gas some time ago to be fre- 
quently under 16-candles lighting power, and on several 
occasions even below 14-candles. A fact like this cannot 
fail to command attention, and was very likely the cause 
of considerable surprise to the directors of the Chartered 
Gas Company, as well as to Mr. Vernon Harcourt and his 
colleagues, Professor Tyndall and Dr. Pole. At the same 
time that the deficient lighting power was noticed at 
Spring-gatdens, mention was made that Paddington was 
without any sure protection as to the quality of its gas. 
This defect is to be remedied by a new testing station 
situated between Edgware-road and Regent’s Park, about 
midway between the testing stations at Notting-hill and 
‘Camden Town. Other arrangements are in progress, so 
‘as to meet the altered circumstances consequent on the 
amalgamation of the London Company with the Chartered. 
But the gas in the district of the absorbed London com- 
pany will not be tested until the end of the year, time 


being thus allowed for the requisite plant to be set 
up at the works, so as to effect. the due puritication of 
the gas. Another step has reference to the portable 
which. has lately been devised in ‘the 
aboratory of the Metropolitan Board. This ingenious 
apparatus is of a perambulatory character, and although 
it only measures the lighting power of the gas, yet 
it possesses peculiar value, seeing that by its use it 
becomes possible to test the illuminating quality at any 
spot and at any time. Thus the gas may be tested for its 
illuminating power on the actual premises of the consumer. 
For the present the portable photometer has no recogni- 
tion on the statute book, and its results cannot be taken as 
legal evidence. But the Metropolitan Board have asked 
the Board of Trade to promote a Bill which shall place 
the testings of the portable photometer on the same 
footing as those which are performed at the fixed stations. 
It is apparently contemplated to have more than one of 
these instruments, the communication to the Board of 
Trade being couched in the plural. Such a provision 
would be exceedingly serviceable, and would facilitate the 
testing of gas at unusual hours, as well as at unusual 
places. The efficient testing of gas threatens no harm to 
the companies, beyond the fact that they have to bear 
some part of the expense. To the public an assurance is 
given that they are having what they pay for, so far as 
quality is concerned. With respect to quantity, the Board 
of Trade are asked to amend the law concerning the regis- 
tering apparatus, or indexes, attached to gas-meters, with 
a view to such indexes being officially examined and certi- 
tied. The meters are already examined and certified, so 
that if the registering apparatus is correct all will be well. 
But there is no effectual testing of the wheel-work which 
measures off the quantities, and although in practice this 
omission may not have any injurious effect, it is well that 
it should be rectified. The practical defect is that the 
registering power of the meter at present is not tested to 
such an extent as to guarantee accuracy for large quanti- 
ties. — accuracy may exist, but the test is insufficient 
as a proof. 

Going yet a step further, the Metropolitan Board have 
alta a letter to the Board of Trade asking that 
department to promote a Bill “legalising a more trust- 
worthy standard of the illuminating power of the gas 
supplied to the metropolis.” The authorities at Spring- 
ps em thus appear to have lost faith in the two sperm 
candles, “six to the pound,” which are at present used as 
a photometrical appliance. It is probable that the Gas 
Referees are prepared to recommend something more 
scientific than a couple of candles. But vigilance must be 
exercised lest in changing the standard some damage 
befalls the consumer, as in the substitution of a new 
standard gas burner for the old burner used previous to 
1868. By this change in the burner in which the gas to 
be tested was to be consumed, the so called 16-candle gas 
of the new régime was rendered very little superior in 
itself to 14-candle gas of the preceding period. Thus, the 
improved light was due more to the burner than to the 
gas: and unless private consumers purchased the new 

urner, they experienced small benetit from the new law as 
compared with theold. Oneadvantage, indeed, wasgained— 
thatistosay, the new law wascarried out, whereasthe old one 
was a dead letter. Without doubt the gas consumed in 
the metropolis is a much better article now than it was 
prior to 1868, and the latest step has been to take care 
that the gas is duly tested in all parts of the immense 
district traversed by the complicated mains of the Chartered 
Company. The directors of the company have been 
recently reorganising their engineering staff, and the change 
they have thus effected has — them to some sharp 
criticisms in certain quarters. Hitherto each engineer has 
reigned supreme at his own station, but in future one 
engineer will have control over all the stations. The 
directors are evidently aiming at giving greater unity and 
consolidation to their system, and, so far as the public are 
concerned, we believe the result will be beneficial. 


BUSINESS MANAGEMENT. 

Tue remarkable degree of success that attends the 
operations of some firms; the high position they attain, 
and the wealth amassed by their members, often present 
a contrast to the failure and decay, more or less rapid, of 
others. It may be useful if we endeavour to put before our 
readers some examples of mismanagement that have come 
at different times under our observation, and which may 
be regarded as typical of causes of failure in business. A 
most fruitful and very common mistake is penny-wisdom 
and pound-foolishness. A firm long established and doing 
a good steady business takes in a new partner; he holds, 
or conceives the idea, that above all things expenses should 
be cut down to the lowest limit ; and that the things dealt in 
by the firm should be produced at the least possible outlay. 
Of course the principle is sound enough if appied in an intel- 
ligent and broad spirit of common sense. The spirit of the 
newcomer, however, is,it may be, not of thisstamp. His idea 
is to employ the lowest wages men obtainable, irrespective 
of their skill, intelligence, or experience of the work in 
hand. He reduces the salaries of the heads of departments 
and the pay of the best men, who, in many cases, either at 
once resign, to carry their knowledge to some rival works, or 
else do so the moment a favourable time presents itself. 
The new men at lower pay, even if good and really cheap, 
are strange to the place, to its routine, and to the 
hands still remaining. The success of a firm with 
such a man at the fread of affairs must be in daily 
peril. Change in any staff of men long accustomed 
to work together is always dangerous; the brain and 
labour machine is disjointed, and no moo moves 
smoothly. If it be true that it is well to produce cheap 
and sell dear, it is also true that the good thing is cheap, 
and still more so that the best is—ceteris paribus—the 
cheapest ; and a really good man, intelligent and well 
skilled in his calling, is always worth his pay—worth good 
Pe Xhother cause of failure in business is a division of 
control. By this we do not mean putting each department 


under distinct direction. What we mean is, putting any 


given department under diyided control. A ship must be 
sailed by one captain; a-coach must be driven by one-man, 
The same thing holds good in. business affairs... In some 
cases we have known the managing directors of private 
companies dealing in machinery, who would notleave contro] 
in the hands of the works managers or of the chief draughts- 
men, nor even in the harids of the foremen. One director 
would:go into the drawing-office_and “the jebs 
set to the staff there by the chief; in the latter’s absence 
giving A’s job to B, and his in ‘turn to C, thus disturbing 
the chain of thought of all three, and ‘of course. delaying 
the work, as as putting out of gear all the chiefs 
business arrangements. The same thing’ was done in the 
sho The works manager would have set out the 
work for the day, but while he was absent. at his breakfast 
the managing director would go round, the shops and dis. 
arrange everything; one man would ‘be taken from a 
lathe, the character of which he understood better than ariy 
other man there; and here we must tell any of our 
readers who may think a lathe is a tool’that any good 
turner in metal can use well, that such is by no means the 
ease, Even lathes made in the best manner act more 
efficiently in the hands of some men than in those of 
others. All good practical managers know this, and 
therefore change men from tool to tool as little as possible, 
Heads of firms and managing directors as a class are not 
always practical men, and many of them are ignorant of 
certain details of workshop practice, and therefore should 
leave such things to the foreman or works ayy oh always 
taking care to secure and retain the services of thoroughly 
men by paying wages, 

e typical managing director of whom we write had 
another dangerous habit, namely, that of going to the 
pattern shop, or to the fitting shop, and causing alterations 
to be made, which alterations he did not always report to 
the drawing-office, and, as a co’ uence, it occasionally 
happened that parts of machines did not invariably go 
together quite satisfactorily, 

Another faulty practice which we have known in busi- 
ness management—a fault which, like those we have 
already described, is not peculiar to any one firm or com- 
ong that of not ne men out on a job atia 

istance from the works to hire local assistance or tools, or 
to purchase small matters needed in the execution of the 
job. -In one instance which we may select from many, 
they had to telegraph their wants to head-quarters, aiid 
wait, it might be, a day, or even longer, till men or 
tools were sent to them; thus entailing delay in the pro- 
gress of the job, and causing dissatisfaction in the 
mind of the man for whom the work was being 
done. So tightly do some firms tie the hands of their 
outdoor foremen, that these cannot so much as _ hire 
a cart and horse to transport tools or materials till they 
have telegraphed to head-quarters for instructions. We 
have known cases where small tools needed on an iron 
bridge in course of erection were sent many miles by pas- 
senger train at an expense exceeding the value of the tools 
themselves, the foreman not being allowed to purchase 
them on the spot, though he had every facility for doing 
so. We have known a firm who sent the wages of forty 
to fifty men every week in Post-office orders to the fore- 
man. ‘This same firm, when erecting an iron bridge, 
finding it necessary to punch rivet holes in a number of 


-8in. plates, instead of marking them and sending them to 


a loeal shop about a mile distant to have the work 
done, made a punching machine themselves at _ 
expense, and the firm not being regular tool makers, 
it was very imperfect, one of its defects being 
that it was geared so slowly that even when the 
engine moving it was run at its utmost speed, it 
pm could make about six strokes, or punch six holes a 
minute, instead of twelve to fifteen, which. is the regula- 
tion piece-work rate. Good punchers will not take piece- 
work on a machine doing less than this, This firm would 
not at first hire a good portable engine to drive this same 
punching machine, but purchased for a few pounds 
an extraordinary fossil, resembling a portable engine 
of small size, so far as the actual engine went, and 
this they placed on top of a little egg-ended boiler. This 
beautiful machine was sent to the bridge sixty odd miles 
by rail, and carted from the station a distance of about two 
miles more. It lay on the site for some days, and at last it 
was set‘in brickwork at an expense of £15. The boiler 
was about 7ft. long by 2ft.-9in.in diameter. A grate was, 
of course, set in the brickwork at one end, and a square 
base being built at the other, a piece of iron pipe was erected 
on it for ‘a chimney. There ‘was‘no-wheel flue whatever. 
We need hardly -say the result was not altogether satis- 
factory. About three times as much coal was burnt as 
would have steamed an eight-horse portable engine, and 
even then it was only by bottling up the steam that ‘five 
minutes’ work was done in punching holes at the rate of 
about five holes per minute, when the bottling process had 
to be resumed for at least ten minutes. After two days 
lost at this sort of thing, a moderately good portable 
engine was hired and sent a distance also of sixty miles by 
ak ond the job got through somehow. It is causes suc 
as those we have thus described that either bring firms to 
bankruptcy, or else prevent them from ever attaining to 
great positions. 


DOCK AND LIGHT DUES AND STEAMSHIPS. 

Some attention has been of late given to the question of the 
pressure of dock dues and those on lights, on steamships, . Pro- 
bably the active cause of the consideration of this has been the 
extremity of the depression in the shipping trade, which has 
made a revision of every penny of the expenditure of steam- 
ships needful; and it’ is proved that there is an inequality in 
the method and assessment of dock dues at different ports that 
is unsatisfactory ; and also that the more frequent yoyages of 
the steamship in a regular trade make its payments: of ‘dock 
and light dues more oppressive. For instance, a steamer loads’s 
cargo for the Mediterranean at one port, and the dock and rivér 
dues, lights, stowage, &c., amount to £101; whilst the same 
vessel at a port only twelve miles from: the first, for a sitnilar 
tonnage of cargo, pays only £61; so that it is clear that the ser- 
vice rendered to the vessel by the docks, &c., is either too lightly 
charged at one port, or too heavily at another., Another instance 
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may be given; a vessel loading at Newport paid £45 for dock dues 
whilst a slightly smaller vessel, for a similar service at London, 

id £50; and, further, paid only £26 at Barrow. The in- 
equality of charge arises under the various Acts of Parliament ; 
but just as these are overruled in the cases of passenger rail- 
ways, and in the cases of some other trading companies—over- 
yuled for the general good of the customers, so it is contended 
by the shipowners—the dock and port charges should be; 
and they also urge that the charge for lights for a national 
purpose should be borne by the nation instead ef the merchant 
navy only. 

THE AUSTRIAN FACTORY LAW. 


Wuat would the British workman think of a law under which 
his hours of labour were limited to eleven per day? Yet in Austria 
the passage of such a law is looked on with delight by one section 
of the community, and with fear by another. On Wednesday the 
Lower House passed almost unanimously the most important 
section of the Government Factory Bill, whose provisions will 
revolutionise Austrian industry. It provides that workmen in 
factories shall not be occupied for more than eleven hours out 
of the twenty-four, and shall have at least one hour's interval 
for meals. The Minister of Commerce, on the advice of the 
Chambers of Commerce, may permit in certain cases one addi- 
tional working hour daily; the schedule of these exceptions to be 
revised triennially. The “normal workday,” as it is technically 
called, has hitherto existed only in Switzerland, and itsintroduction 
into Austria must, it is said, seriously diminish her power of com- 
petition with other countries, and particularly with Hungary, 
where no such restriction of labour exists, and whose manufac- 
tures, as is guaranteed by the Commercial Treaty, may freely 
enter Austria. The result of this experiment will be anxiously 
waited for. It may be of infinite service, and it may lead to great 
disasters. Whether the working man will be better off, on the whole, 
is the question. If he is, then it may be taken for granted that 
the movement will be a permanent success. If, however, the 
industries by which he lives are ruined, it is not easy to see how 
the nation asa whole can be benefitted. 


LARGE PLATE ROLLING PLANT. 


Ow Thursday, the 15th inst., a formal inauguration of a very 
fine set of plate rolling plant took place at the Codnor Park 
Works of the Butterley Iron Company. The machinery 
includes a 28in. plate mill of very fine proportions, and with 
rolls 7ft. 6in. and 10ft. in length, driven by a pair of compound 
tandem reversing engines, with cylinders 30in. and 50in. dia- 
meter reversed by hydraulic apparatus, and running two and 
a-half revolutions to one of the rolls. Steam is supplied by a 
battery of Lancashire boilers heated by gas from a very large 
battery of Wilson gas producers which supply gas to heating 
and other furnaces, The new plant also includes a very large 
plate shearing machine and a fine set of furnaces. The mill was 
started in presence of alarge party of guests, and a number 
of long steel plates most successfully rolled and finished. The 
visitors were afterwards entertained at lunch by the proprietors, 
when some interesting particulars relating to this old firm, esta- 
blished in 1790, but as vigorous to-day as when Mr. Jessop, to 
whose memory a monument stands on the top of the hill at 
Codnor Park, was its active managing partner. To these works 
and the machinery referred to we shall recur in another 
impression. 
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The Practical Applications of Electricity. A Series of Lectures 
Delivered at the Institution of Civil Engineers, Session 1882-3. 
London: The Institution, 1884. 

Tue punctuality and dispatch with which the “ Pro- 
ceedings” of the Institution of Civil Engineers are pub- 
lished has not marked the appearance of this volume of 
lectures, a fact from which we infer that Mr. Forrest has not 
been able to drive lecturers, or some of them at all events, as 
he can those who read papers. At the recent dinner of the 
students of the Institution, Sir F. Bramwell jocularly 
spoke of Mr. Forrest as a niyger-driver, to which he 
retorted that he was nigger-driven. Both assertions may 
be true, but if Mr. Forrest had exercised this qualification 
of a secretary in getting these lectures published, and thus 
have deserved as well as earned the distinction bestowed 
upon him by Sir F, Bramwell, he would have earned the 
thanks of all interested in electrical subjects. A lecture 
on any of these over a year and a-quarter old contains 
much that is no longer pertinent to part at least of its sub- 
ject, and hence their value when printed so long after date 
is very much less than if printed early. This is much 
more observable than it would be with lectures such as 
those which have been delivered during the now past 
session of 1883-4 on “ Heat and its Applications.” 

This series, numbering six in all, was the outcome of a 
proposal made in 1879, thoughit was not resolved until 1882 
to carry the project into effect. The first lecture was by 
Mr. W. H. Preece on “The Progress of Telegraphy,” a 
subject which he dealt with in a very interesting manner, 
and showed to what great things the English system of 
telegraphy had arrived. An illustration of this is given 
in the description of the way in which press tele- 
grams are distributed all over the United Kingdom, so 
that the last words of a long speech are often in the 
newspaper offices in Dublin, Belfast, Edinburgh, London, 
Leeds, Aberdeen, Liverpool, Manchester, Birmingham, 
Newport, Cardiff, Plymouth, Exeter, and other great 
centres, a few minutes after they are delivered. <A political 
speech was recently delivered in Coleraine, in the North of 
Ireland, and arrangements were made so that this speech 
was being delivered all over the kingdom from the minute 
it began, and repeated to every town of any size. Press 
telegrams are sent at a loss, At the time that the 
telegraphs were in the hands of private companies, about 
5000 words were sent to the press per day. In the spring 
of 1883 this had grown to 934,154 words. In 1882 over 
six and a-half millions of words were sent to the press 
every week. 

_ Sir Frederick Bramwell’s lecture dealt with the 

invention, development, and construction of telephones 

and telephone exchanges. 

Sir William Siemens’ lecture was on “The Electrical 
Storage and Transmission of Power.” In this he described 
various forms of dynamo-electric machines, and to some 
extent dwelt upon the theory of their construction. The 
electric tramways then constructed are described. A good 
deal of information has become available on transmission 


of power since this lecture, and much has been said, for ! 


instance, on the size of conductors since the lecturer pro- 
posed a 3in. iron rod for conducting 4000-horse power over 
25 miles with an electro-motive force of 200 volts. and a 
return of at least 40 per cent.; or since Sir W. Thomson 
said a half-inch copper wire might convey 21,000-horse 
power a distance of 300 miles with a current having an 
electro-motive force of 80,000 volts. The remarks made 
Sir W. Siemens upon secondary batteries remain true to 
that subject. He spoke hopefully of their use within 
certain limited applications, and nothing has yet been done 
to show that these can be extended. 

The lecture by Dr. John Hopkinson on electric lighting 
dealt with some of the most pregnant problems of the 
time, and his description of the theory of the Gramme 
machine attracted some attention; but on this subject 
much more complete treatment is now accessible. 

Sir F, A. Abel’s lecture was on electricity applied to 
—— purposes. It was to a great extent historic, and 
will remain as an interesting summary of its subject. 

Sir W. Thomson’s lecture was on electrical units of 
measurement. It was characterised by the charm of Sir 
W. Thomson’s style of imparting information and of deal- 
ing with the abstract beauties of the physical problems 
involved or collateral, and by his reaching the threshold of 
the real subject in hand after about two-thirds of the 
lecture had been delivered. 

These lectures will be highly prized, and we may hope 
soon to see those on heat published. 
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HIGHGATE HILL CABLE TRAMWAY. 


Tue Highgate Hill cable tramway, a length of about 4000ft., 
has been completed, and was a few days ago inspected by Major- 
General Hutchinson for the Board of Trade. ‘The tramway is 
of ordinary construction, but centrally between the rails is a 
concrete trench about 12in. in depth and 8in. wide, the upper 
part of which is closed with the exception of a slot ‘75in. wide. 
‘This upper part is formed of steel bars of Z section, supported 
ou cast iron chairs 3°5ft. apart. In the trench are also fixed at 
intervals chairs which carry guide pulleys for the cable. These 
pulleys have wide grooves formed by sides meeting at 90 deg. 
and about 4‘5in. wide. They run on stud spindles fixed at an 
angle of about 45deg. The rope is thus easily lifted out by 
the gripper by which the car is hauled. At intervals boxes with 
covers are made alongside the trench for oiling the pulleys and 
for cleaning out. The line is single except where there are 
turn-out places, and this adds much to the difficulties which 
belong to working by means of a hidden cable. ‘he engine 
house is placed at about a thousand feet from one end of the 
line, and the large pulleys, which immediately receive and deliver 
the cable to and from the trench on its way to and from the 
winding drum, have their peripheries close under the groove in 
the trench. These pulleys are made 100 times the diameter of 
the rope. At this place it becomes necessary for the car-driver 
to release the gripper holding the rope; otherwise the rope is cut 
or the gripper stem broken if the car is moving quickly. This 
adds to the difficulties of working, which are more than would 
be commonly thought, but which can be imagined when it is 
remembered that in one place two ropes are running in one’tube, 
and at another only one, and that passing round a curve of but 
75ft. radius. At the points and crossings the arrangements 
for working involve the use of cantilevers for carrying the 
points, so as to leave room under the points for the gripper. The 
tramway has been completed some time, but difficulty has been 
experienced with the driving drum or pulley. In San Francisco 
the cable passes several times round a drum so as to get the 
necessary grip. At Highgate the endeavour was made to avoid 
the wear of the rope which this method involves, and a pulley 
like those used in mining, as devised by Mr. Holroyd Smith, was 
tried. This consists of a cast iron grooved wheel about 9ft. 
diameter, with slots cast on either side of the groove for the 
reception of wood wedges placed not opposite each other, but so 
that one is opposite the space between two on the other side of 
the groove. The cable path is thus of a wave line character, 
and grip is due to this bending. The wood, however, soon wore 
under the heavy pull, and the pulley has been taken out and a 
cast pulley with a groove having sides more nearly parallel put 
in its place. The rope in this will, of course, be gripped 
simply by wedging itself in according to the pull on it, 
and much power will be lost in pulling it out of the 
groove. A Fowler’s clip pulley would, of course, be the 
thing for the work, but this would cost a great deal more 
than the cheap expedients being tried, About 9000ft. of Scott's 
steel rope is employed. It is 0°875in. in diameter, weighs about 
five tons, and consists of six strands of nineteen wires, made of 
crucible cast steel wire, with a Qin. lay. It cost about £40 per 
ton, with a two years’ guarantee, or about one-fourth the price 
paid in San Francisco. : 

The engines are by Messrs. Jessop and Sons, Leicester. They 
are two horizontal engines coupled to one shaft, but used only 
one at atime, and have cylinders 14in. by 30in. They are fitted 
with the Colman valve gear, and are provided with steam by 
two Babcock and Willcox’s water tube boilers built in one 
setting. They are cach of about 50-horse power nominal. The 
reason for their preference is not easily gathered, for there is 
room in the place for locomotive or Lancashire boilers, either of 


with their costly setting. 


which -would have cost less. than -these-water. tube _boilers,. 
| The tram-cars are of. several 
‘kinds, namely, an open car such as is used in the States as 
‘a dummy, but provided with seats, a long car on two four-wheel 
bogies, and an ordinary London car. ‘hese are all provided 
with gripper attachments worked from both ends of the cars, 


‘and have been made at the Falcon Car Works, Leicester. They 


are provided with brakes of the ordinary kind and also with 
powerful slipper brakes, so there ought to be no danger of the 
cars getting away down hill. Every car has been at some 
expense fitted with a speed indicator by order of an officer of 
the Board of Trade. ‘This is an illustration of the absurd mis- 


‘use of authority which happily does not very often characterise 


the Railway Department of the Board of Trade. The cars can 
only go at the speed the rope is driven, and even if this were not 
the case, the driver would always trust much better to his eyes 
than to a speed indicator driven by a strap. 


THE MANCHESTER SHIP CANAL. 

At length, after forty days’ patient toil, the Select House of 
Lords’ Committee, over which the Duke of Richmond and 
Gordon has most ably presided, have reached the close of their 
inquiry. The responsibility of sanctioning or rejecting a scheme 
which for its mere execution, apart from thousands of pounds 
spent in preliminary proceedings, was to cost ten millions 
sterling, was one not lightly to be undertaken, and still less 
readily to be disposed of, and it must be admitted that the 
Duke of Richmond and ‘his four noble colleagues have dis- 
charged their task with remarkable skill and most exemplary 
industry. So thoroughly did they settle down to a complete 
investigation of this gigantic project—gigantic not only in 
itself, but in the effects it was anticipated to produce upon the 
greater part of the trade of the country—that many times, 
when one or other of the counsel has apologised fur going into 
minute detail, or professed his anxiety not to waste time, the 
chairman has encouraged him to go on in his own way, 
adding that the Committee were not there to save time. Thus 
encouraged, the several parties have neither spared themselves 
nor the Committee in making out the strongest possible case, 
and however much one side may lament the decision, there can 
be no complaint of hurry or impatience on the part of the Com- 
mittee. To find a parallel, or anything approaching a parallel, to 
so lengthy and exhaustive an inquiry as this has been—for it 
must he remembered that two Committees spent very many 
days in examining the scheme last session—one would need to 
go far back into the annals of Private Bill legislation, and if 
these proceedings were conducted on such a principle, this Com- 
mittee at all events must claim exemption from Select Com- 
mittee work for the rest of their lives. Something like 30,000 
questions and answers in one only of the three inquiries, and 
numerous speeches, one of which—Mr. Pember's closing 
address—occupied nine or ten hours, will forma unique volume 
in the Parliamentary archives, and the Ship Canal inquiry will 
doubtless constitute for a generation or two a monument of 
legislative industry and commercial enterprise. 

With the evidence of Mr. Findlay, general manager of the 
London and North-Western Railway Company, who condemned 
in resolute and unshaken terms the whole project as based 
upon fallacies and exaggerated estimates, and fraught with the 
most serious consequences to many important interests, the 
opposition of the Liverpool Corporation and the Londonand North 
Western Company, ended so far as evidence went. Mr. Pop, 
Q.C., leading counsel for these opponents, completed their case 
with a speech, which he opened by a sarcastic reference to the 
“ confident assertions ” of the promoters, and closed by allusions 
to the “rosy statements” addressed to the enthusiasm of the 
working classes to tempt them to invest their hard earnings in 
this undertaking. Evidence was afterwards given against the Bill 
on behalf of Sir Humphrey de Trafford and other lardowners along 
the line of the propused canal, who anticipated grievous injury 
and gross injustice from the project. ‘The river irwell is widely 
known—as the Liffey is—for its blackness and other objection- 
able qualities, and in the course of the last evidence Mr. Foster, 
C.E., described the river as no better than a “common sewer,” 
while Dr. Tidy, official analyst to the Home Office, said there 
was no question that it was “practically an open sewer,” 
and was in about as horrible a condition as could well be 
imagined, and both these gentlemen agreed that the result of 
the canal would be to increase these evils. . 

Mr. Littler, Q.C., addressed the Committee on behalf of 
Sir Humphrey de Trafford; Mr. Aspinall, Q.C., followed 
suit in support of opposition from other quarters, and then 
at last, on the thirty-seventh day, Mr. Pember pro- 
up the entire case. He confessed— 
with that modesty and diffidence which gentlemen of the 
long robe know so well how to assume—that he shrank from 
the task before him,-but in the next sentence he warned the 
Committee that he should have to address them for a consider- 
able time—a prediction he very fully realised. Starting with the 
very commencement of the inquiry, he went minutely and 
laboriously through all the details of his own and every other 
case, and when he concluded, after occupying the greater part of 
three sittings, everyone admitted that he had displayed a 
remarkable mastery of this most complicated matter, and had 
delivered a most powerful speech. On the conclusion of Mr. 
Pember’s argument yesterday, the Committee announced that 
they must take some time to consider their decision, and would 
meet again on the following day for that purpose. 


ALBERT EXHIBITION PALACE. 


WE give an illustration this week of two elevations and cross- 
sections, with some details, which we hope to follow up next 
week with more details and a full description of the history of 
this building, which was originally erected in Dublin in the year 
1856 from designs by Mr. A. G. Jones, architect, associated with 
Messrs. Ordish and Le Feuvre, and which has been removed from 
Dublin and re-érected near Battersea Park on an alteréd plan, with 
strengthening buttress towers to suit the requirements of the 
new site, with the addition of.a picture gallery, banqueting hall, 
dining and refreshment-rooms, with smoking and billiard-rooms, 
and offices, built with Bath and Portland stone, from the designs 
of the engineers to the company, Messrs. Bell, Miller, and Bell, 
of Westminster and Glasgow, who have also superintended the 
re-erection of the old portion and the construction of the new 
buildings, which are now completed, with the exception of the 
internal arrangements; and we believe it is the intention of the 
company to further extend the building by the addition of a 
winter garden and other accessories, to make it one of the finest 
metropolitan exhibitions for intellectual and social enjoyment. 


The exhibition building is in plan of the form of a +, consisting 
of a nave and transept, the former 460ft. in length and 82ft. in 
breadth, and the latter, intended for a concert-hall, 150ft.long 


and 118ft. broad, including the side aisles, with galleries above, 
the height of both being 60ft. 4 
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ELECTRIC LIGHTING AT THE HEALTH 
EXHIBITION. 
No. II. 


Tue Edison and Swan Company’s installation at the 
Health Exhibition, both from its extent and position, will 
attract the especial notice of visitors. The company is, 
in fact, responsible for one thousand lights, a number 
supplied by only two other exhibiting companies, and a 
lange number of these is erected in the principal entrances 
coming to sj e parting guest. e annex 
shows the Fae arn of these eon and it will be = 


that besides the spaces mentioned above, the kitchens, the 
cookery schools, and the dining rooms will all exhibit the 
adaptability to domestic purposes of the light supplied by 
this well-known company. 


It will be seen also that the 


EDISON CONDUCTCR. 


entire number of lamps is situated at a considerable dis- 
tance from the machine room, and as, moreover, all the 
lamps lie in one direction in regard to the machines, and 
are all upon the same circuit, visitors will be able to see 
and appreciate what sort of thing an electric cable to 
supply current for one thousand lamps is. For the first 
150ft., Edison tubing, with an area 1°05 square inches of 
copper conductor, surrounded by insulating compound and 
encased in iron pipes, has been employed, each cable being 
in a separate pipe, the two lines of copper being in this 
case employed as one conductor. For the remainder of 
the distance, #.¢., for about C50ft., a similar but somewhat 


FIVE-LIGHT STAR. 


smaller cable is employed, the conductor having an area 
of “78 of a square inch. We give sketches showing the 
cross sections of the two tubes. The branch cables and 
wires are all heavily insulated with india-rubber, tape, &c., 
and are mechanically separated in the manner invariably 
adopted by the Edison and Swan Company. 


SINGLE-LIGHT PENDANT. 


The relative resistance of the main and submain cables 
to that of the lamps, suppose all situated at the extremity, 
is calculated and adjusted to allow a fall of 12 per cent. of 
potential between the machines and the lamps. The 
actual resistance of the leads is 02 of an ohm. At a dis- 
tance of 530ft. from the dynamos a branch cable is taken 
off for supplying the dining rooms and kitchen, and those 
for supplying the vestibule and the entrance hall 
are taken off at a distance of 800ft., which may be con- 
sidered the end of the main cable, It will thus be seen 
that the main cable forms a loop, of which the total length 
is nearly one-third of a mile, and its section is such that at 


| the rate of 1000 ampéres to a square inch of section in the 


conductor. 

The lamps are all, with a few exceptions, what are com- 
monly designated high resistance lamps, requiring an 
electro-motive force of 90 volts at the terminals, those of 
the Edison type consuming about *75 and those of the 
Swan type ‘7 0 
to 20 candles each. 

The machines which generate the electricity for these 
lamps are ten in number of the Edison L type, each 
capable of serving 150 lamps with an armature rotation of 
950 revolutions per minute; thus there is an ample margin 
of power in case of accident. These machines have been 


an ampére each, giving a light of from 16 | 


each driving five machines; each set of five is arranged to 
be stopped or started, one by means of an Addyman’s 
friction clutch, and the other by striking the belt on to a 
loose pulley. All ten machines are connected in parallel 
to the main cables, and each of the ten can be controlled 
entirely at will both as regards the field and the main 
circuits. The field circuits of all the dynamos are in 
| parallel between the mains in two groups of five each, 
each subdivision being controlled by a variable resistance 
thrown in at pleasure. The total field resistance is two 
ohms, and the total field exciting current is about 
50 ampires. By this method of throwing in a variable 
| resistance the electro-motive forces will be so governed ag 
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used as being most readily available, but it is intended as 
soon as possible to substitute in place of some of them one 
or more of Edison’s newest type of dynamo. As will 


no point will the current passing through it ever exceed 


EDISON L DYNAMO. 


be seen from the attached two separate counter- 
shafts driven off the main bw ere have been fixed, 


PLAN OF THE EDISON-SWAN INSTALLATION. 


to maintain a constant potential of 90 volts at the furthest 
end of the main cables, the electro-motive force of the 
machines being probably rather over 100 volts. About 5000 
Watts will therefore be expended in the fields. With the 
| exception of Messrs. Verity Brothers’ now well-known 
| flower-basket chandelier, and a handsome cut-glass chan- 
delier by Defries and Son, which are to be seen in the 
entrance hall and vestibule, the lamps have all been 
| placed on simple wooden supports, the majority being in 
/ the form of a five-light star, the remainder as single 
| light pendants, of each of which arrangements we give 
sketches, 


THE SMALLEST LOCOMOTIVE IN AMERICA DOING WoRK.—The 
| Central Wharf Railway shops, Pensacola, Florida, has recently 
| turned out the smallest locomotive ever made in the United 

States for regular service. The miniature locomotive, which is as 
ect in its mechanism and equipment as the huge mastodon 
locomotive, was designed by Mr. John Douglas, the master 
mechanic of the work, and was built under his direction. The 
engine is for a 20in. gauge road. ‘The cylinders are 5in. by 8in.; 
driving-wheels, 12in. diameter; wheel base, 7ft. Yin. The boiler is 
2ft. Sin. diameter ; 4ft. 3in. greatest height above rail, and has 
97 flues 14in. diameter. The tank is made to carry 180 gallons of 

| water, and the coal bunkers have a capacity of 250lb. The whole 
| machine is 9ft. Gin. long, 4ft. Gin. wide, and weighs, in working 
| order, three and a-half tons. A novel feature abvut the little 
_ engine is the mounting of the main frame upon two four-wheeled 
| trucks, one being the driving truck, which is connected to an 
| intermediate axle hung in the middle of the frame with a special 
| bearing, so as to allow the driving truck to move around its centre 
| to adjust itself to the irregularities of the road. This arrangement 
| gives t freedom in passing the sharpest curves, and the long 
wheel ives a steady motion to the engine on the track at & 
high rate of speed. The engine was set to work hauling construc- 
tion material on the wharf, the track being very uneven, but she 
ae very satisfactorily. She pulls 15 loaded cars, weighing 
about 45 tons, and handles them easily. A pressure of 80lb. is 

ied, and valves are p 


carried, lanned te cut off at three-quarter 
atroke,—American Machinist, 
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THE ROYAL INSTITUTION. 
FLAME AND OxIDATION, 

On Thursday, last week, in the course of one of a series of 
lectures on “ Flame and Oxidation” at the Royal Institution, 
Professor Dewar exhibited a machine for the manufacture of 
ozone on & large scale, constructed by Dr. Wise for use in a 
health resort under his charge in the Engadine. It had thirty- 
eight tinfoil plates, and the machine to drive the air through 
was a small turbine, there being plenty of water to drive 
turbines in Switzerland. By experiment he proved that 

Jatinum black would liberate iodine from iodide of starch, and 
that it did so by means of the air it carried down into the solu- 
tion, because platinum black freed from air by being taken from 
beneath water in which it had been boiled, had not the same 
effect. He next showed that the mere presence of platinum 
black and air would oxidise alcohol into acetic acid, and became 

tly heated in the process. In another experiment he showed 
that the shaking up of granulated zinc with water in a partly filled 
large bottle would cause the formation of a small amount of 
peroxide of hydrogen; he further stated that a solution of per- 
oxide of hydrogen in water, although perfectly colourless and 
transparent, has the power of cutting off the ultra-violet rays 
of thespectrum. Carbonic acid, he said, is the highest oxide of 
carbon, and the substances adhere to each other with such 
tenacity, that even the intense heat of burning magnesium can 
do but little in the way of separating the oxygen from the car- 
bon, for when burning magnesium is plunged in carbonic acid 
gas it burns fitfully for a short time, and then goes out. Not- 
withstanding this strong affinity, the leaves of trees separate 
the carbon from carbonic acid under the influence of sunshine, 
but how they do so is not known; the oxygen thus separated 
does not appear to be ozonised. The red rays of the spectrum 
are most active in effecting the decomposition in the leaf, and 
the action of sunlight is clearly one of deoxidation. The car- 
bon is not deposited in its pure state, otherwise it could not 
move about in the plant; it seems to be produced first in the 
form of sugar, which is afterwards transformed into starch; or 
it may be that starch is formed first and sugar afterwards. As 
starch cannot move about in the plant, the inference is that 
sugar is formed first. In another experiment he showed that 
permanganate of potash-—Condy’s fluid—is deoxidised by the 
addition of peroxide of hydrogen, although both substances 
have strong oxidising powers. 


THE OXYGEN IN WATER. 


Last Friday night Dr. William Odling, F.R.S., lectured at the 
Royal Institution on “The Oxygen in Water.” Sir Frederick 
Bramwell, F.R.S., presided. 

Dr. Odling began by stating that in 1823 Faraday proved that 
a gas or vapour is nothing but a liquid at a temperature above 
its boiling point; and the lecturer exhibited a number of glass 
tubes containing liquefied gases, which had been prepared by 
Faraday, who liquefied nearly every known gas. It is only 
within the last six years that the five or six gases which had pre- 
viously resisted liquefaction have been reduced to that state by 
perfected modern appliances for producing cold and pressure. 
At the present time a chemist in Paris is making liquid oxygen 
by the pound. The speaker said that when gases are dissolved 
in water they somehow assume the liquid state therein, and 
increase the bulk of the water. At 0 deg. C. 100 volumes of 
water dissolve 4°11 volumes of oxygen gas; at 15 deg. C. they 
dissolve 2°99 volumes, At 0 deg. C. 100 volumes of water dis- 
solve 6886°10 volumes of sulphurous acid gas, and at 15 deg. C. 
4356°50 volumes. A 100 volumes of water at 0 deg. C. dis- 
solves 114,800°00 volumes of ammonia, and at 15 deg. C. 
78,270°00 volumes, Wateratatemperature of 45deg. Fah. dissolves 
cubic inches of oxygen per gallon, and at 70 deg Fah. 
1797 cubic inches per gallon. The barometric pressure has a 
feeble influence in causing variation in the amount of oxygen 
absorbed by water, the variation not exceeding a small fraction 
of a grain per gallon; yet in a large river that means a variation 
in the quantity of oxygen to be measured by tons. River water 
in summer contains about four grains of oxygen per cubic foot, 
and about five grains in winter. Every ten million cubic feet of 
water passing over Teddington Weir carry with them 17} tons 
of liquefied oxygen, or about 50 tons of liquefied air, when the 
water is at the temperature of 60deg. Fah. In August, 1859, 
Dr. W. Allen Miller ascertained the proportion of oxygen in the 
Thames at low water, and found that as the Thames runs 
through Londor. the quantity of oxygen in it diminishes as com- 
pared with the proportion it contains at Richmond; and dis- 
covered that about 12 or 13 tons of oxygen are lost between 
Richmond Bridge and Somerset House. Other chemists have 
since taken up the work, and their results agree tolerably 
closely. One method of testing the proportion of oxygen in 
water is by means of hyposulphite of soda—a salt in an inferior 
state of oxidation to the sulphite; the hyposulphite used is not 
that employed by photographers, which is, properly speaking, 
the thiosulphate of soda. The hyposulphite of soda used in the 
analysis of water bleaches the ammoniacal solution of oxide of 
copper; it also deoxidises indigo, magenta, and iodide of starch. 
White indigo is made blue by the air in water, but does not do 
so if hyposulphite of soda is put in the water first, to absorb the 
oxygen. When water is made blue by indigo, and hyposulphite 
of soda is added, the latter has the choice of two sub- 
stances from which to absorb oxygen, and it deoxidises 
the air in water first; hence the quantity of hyposulphite 
used before the liquid is bleached, affords a method of 
measuring the proportion of oxygen in water. When the 
liquid is just bleached by adding no more hyposulphite of 
soda than is necessary for the purpose, it can be made blue by 
pushing down air into it, or by pouring it from one vessel to 
another. Tests of the Thames water show that at Erith, near 
the sewage outfall, it contains but about half a cubic inch of 
oxygen per gallon instead of 2 cubic inches per gallon; but 
lower down the proportion of oxygen rises again, until the 
water is within 10 per cent. of its richness in oxygen at Rich- 
mond. Thus the considerable power which flowing water pos- 
sesses of keeping itself sweet and clean is no longer a matter of 
speculation, but one of positive proof. Still the power, great as 
it is, may be over-taxed, and often is over-taxed in some cases, 
when the organic matter is non-living. As to whether it has 
the power of destroying those minute living organisims, which 
are the germs of certain diseases, there are at present very 
Great differences of opinion among chemists, 


Sanitary Institure or Great Britain. —At the annual 
general meeting, held at the Parkes Museum of Hygiene, on Wed- 
nesday, May 7th, the Right Hon. Earl Fortescue in the chair, a 
report was presented by the Council on the progress of the Insti- 
tute, and on the work achieved at the very successful Congress and 
Exhibition held at Glasgow in the autumn of 1888. The chairman 
of the Council, Dr. Crrraies, ire an address, and the officers for 
the soning year were elec’ the president being his Grace the 
Duke of Northumberland, and the trustees Sir John Lubbock, 


Bart., D.O.L., F.R.8.; Thomas Salt, Esq., M.P.; and Dr. Richard- 
son, F.R.S, 


NON-CONDUCTING COVERINGS FOR STEAM 
PIPES. 


In a recent impression we published a report by Mr. D. K. 
Clark, C.E., on the value of various kinds of clothing for steam 
a We now give an abstract of a paper by essor John 

. Ordway, Boston, read at the annual meeting of the American 
Society of Mechanical Engineers, by Mr. C. J. H. Woodbury, 
Boston, which further elucidates the subject. 

Besides the usual number of fires caused by steam pipes, there 
have been some caused by steam pipe coverings, containing neither 
dye-stuffs nor oils, hence not ascribable to t b 
tion, and a test of the coverings was desirable. This was made 
under the auspices of the Boston Manufacturers’ Mutual Fire 
Insurance Company, and the results herewith reproduced. 

There have been two modes employed; one to enclose a small 
portion of pipe in a box, containing a thermometer ball, and noting 
the temperatures, the inverse ratio of which are not forced to show 
the relative excellence of the coverings; the other to let steam 
condense in a side branch for a given time, and weigh the water, 
which is reckoned as — parted with as much latent heat as is 
contained in that weight o ps steam. 

It is difficult to fix a box so tightly to the pipe as to prevent air 
circulation, and the box has a larger cooling surface than the pipe, 
and there is no ready way of determining the amount of this con- 
tinual radiation, which increases with the temperature of the con- 


tained air. There is no perfect non-conductor to jacket the air 


chamber. If all outward radiation could be prevented, the cavity 
would get as hot as the steam, and all coverings give the same 
result, To start with everything cold, and note the time to raise 
the air in the chamber to a given temperature, would be correct, 
but hardly practicable. This method wil: not give absolute or quan- 
titative results, and the comparative figures need interminable 
questions; but the method was tried. Pieces of white pine plank 
were squared and rabbeted at the ends to receive wooden bases 
firmly screwed on. A 2in. hole is bored from the inner side, two- 
thirds through, making a cylindrical chamber. The inner side is 
planed out so that the concavity when properly lined may fit the 
convexity of the covering to be tried. A hole is bored from the 
top edge down into the chamber. The concavity and the chamber 


are lined with thick woollen blankets. The halves are clamped on 
the pipe covering, and thermometers let down into the chambers, 


their stems packed with cotton wool. The two chambers check ~ 


each other, 

The condensation method is indirect and uncertain, assuming 
that the pipe is always filled with dry steam. Besides, the cap 
and the other fittings lose heat in spite of any wrapping», so that 
the gross result must be corrected for that. This could.be done 
by having 3ft. of pipe covered, then trying only 2ft., and then only 
1ft., and from these results getting the amount of correction due 
to the fittings. In the trials by condensation there were used a 
branch pipe with its coverings, and a cock in the cap, with a rubber 
tube to carry the condensed steam to a glass flask. All the con- 
densation in the connecting pipe runs k into the main pipe. 
The calorimetric method is direct and absolute, and closer to the 
truth. The calorimeters were made of sheet brass, and so shaped 
that they might completely include a portion of the pipe covering. 
The same tube serves for the introduction of water, and of the 
thermometer. There was a wooden paddle which may be swung 
back and forth and equalise the temperature. The whole appara- 
tus was covered with cotton wool; and other coverings were tried, 
such as live geese feathers and soft woollen blanket. The caiori- 
meters were filled with water of 10 deg. or 12 deg. C. colder than 
the air of the room, the thermometers inserted, and the water 
wheel agitated. The temperature of the water of the steam pipe, 
and of the air in the room, were no Observations were made 
every half-hour, until the water stood 10 deg. or 12 deg. higher 
than the surrounding air. The water was then drawn off and 
weighed. 

To neutralise the error from the radiation from the calorimeter, 
only that portion of the experiment should be used which lies 
between two observations, in one of which the water is about as 
many degrees colder than the air as it is hotter than the other. As 
the calorimeter takes up heat, we must add to the weight of the 
water as much as corresponds to the weight of brass, taking into 
account the specific heat. This must be determined from every 
calorimeter by mounting the —— on an unheated pipe, and 
letting cold water run in and allowing it to stand some time; then 
letting the water run out quickly, and replacing it with warm water 
of known temperature, which after some time is run off and 


TABLE I. 
| | 28) | ea =a 
388 | se Lars | 
222 | 2222 28° 8 
| in. | deg. C. | deg. deg. 
No. 1. From Lowell Felting Mill.—I. | | 
Hair felt, with single cover of burlap .. 21°4 | 53°98 | 40°67 gross 12°842 50° 966 
No. 2. From Lowell Felting Mill.—II. | | | 
Hair felt, with single cover of burlap.. .. .. .. 4h 13°2 | 580 | _ 12°999 51°500 
No. 8. Chalk and Lawton, Pawtucket, R.1.—II. i 
Slag wool, wooden cage, burlap, cotton cloth, doubl 8 | 43°00 gross 14°465 57°408 
No. 4. H. W. John’s Non-Cond. Covering.—II. | | 
Asbestos fibre, asbestos paper, hair felt, asbestos paper, hair felt, asbestos, | 
No. 5. Greenwood’s Co., New Hartford, Conn. | | 
Asbestos paper, hair felt, canvas .. .. .. .. .. 17°3 15°074 59°705 
No. 6. Chalmer Spence Co., New York.—II. | 
Asbestos paper, hair, and pasteboa~d coiled togeth 30°1 55°65 | 15°713 62°361 
No. 7, Asbestos Packing Co.—IIT. | 
Asbestos paper, » Be hair felt, paper, canvas -| 4 19°9 51°61 a 15°761 62°551 
No. 8. Asbestos Packing Co.—II. | 
Asbestos paper, fair felt; paper, canvas 4 3 18°4 53°46 41°00 gross 16°078 63-809 
No. 9. Chalmers Spence Co.—V. | 
Air space, tin plate case, hair felt, canvas.. -| 43 20°8 57°0 a 17°122 67°952 
No. 10, Chalmers Spence Co.—I. 
Asbestos, paper, hair, and teboard coiled togeth | 43 21°7 62°0 51°00 gross 17°551 69°255 
No, 11. H. W. Johns’ Non-Cond’g Cov’ng.—VI. j 
Asbestos paper, hair felt, paper, canvas 61°9 17°801 70°647 
No, 12. Chalmers Spence Co.—IV. ' 
Air Ce asbestos board, hair felt, asbestos paper, hair felt, pasteboard ..| 6} 58°1 59°7 —-- 18°588 73°717 
No. 18. H. W. Johns’ Non-Cond’g Cov’ng -—I. 
Asbestos paper, asbestos paste, hair felt, asbestos board, hair felt, asbestos 
No. 14. J. H. Graham and Son, Boston.—III. j 
Clay, paper, hair felt, laths, plaster 5 52°9 -- - 19°423 77°085 
No. 15. J. H. Graham and Son.—V. | 
Asbestos paper, hair felt, paper, canvas | 4% 16°1 65°0 _ 19°632 77°913 
No. 16. Reed's Covering.—I. 
Paper cylinder, joint covered with paper .. we | 43 30°5 61°0 _ 19°670 78°064 
No. 17. Chalmer Spence Co.—III. 
paper, hair, and asbestos paper coiled toge‘her 48 30°3 53°5 20°129 79° 886 
o. 18. J. M. O. 
Silicated rice chaff, cotton cloth cover. . 4} 22°7 60°0 — 20°203 80°181 
No. 19. Reed's Covering.—II. 
asbestos paper, paper cylinder .. 4} 29°3 20°439 81°117 
0, 20. J. M. O. 
Air space, straw board, hair felt, no cover. . 4} 12°0 _ 20°693 82°124 
No, 21. 8. C. Nightingale and Childs. —IV. 
No. 22. J. M. O. 
Air space, straw board, peat moss, cotton cloth 4} 10°6 — _- 21°631 85°848 
No, 23. J. H. Graham and Son.—I. 
hair felt, laths, plaster 53 63°1 21-820 86°596 
‘0. 24, 
Slag wool, straw board 4} 24°71 22°807 90°510 
0. 
Slag wool, straw board .. .. .. 43 248 46°50 net 
No. 26. 8. C. Nightingale and Childs.—I. 
Fossil meal hair and plastered on .. 4} 31°9 64°5 os 22°942 91°050 
No. 27. 8. C. Nightingale and Childs.—II. 
Fossil meal and hair plastered on .. 4} 26°9 23°462 93°113 
No. 28. W. E. Parker, Pacific Mills.—I. 
ne ie ag rope wound around, cotton cloth 4 ple .. 44 20°2 64°S 55°00 gross | 24°424 96°933 
No, 29. J. M. O. 
- ary hard wood, charcoal, cotton cloth cover .. 5 41°9 -_ 47°00 gross 24°650 97-830 
0. 30. J. M. O. 
Carbon, plaster of Paris, flour, and hair plastered on .. 44 33°0 _ - 26°909 | 106-800 
No. 31. Asbestos Pac! Co.—IV. i 
paste, clay and flax, paper pulp, mortar .. 54 100°1 63°0 27°411 108°78 
o. 32, J. M. O. 
rice chaff, straw board .. 3} 27°607 109°56 
No. 83, J. H. Graham and Son,—IV. 
Asbestos and clay, laths, paper, mortar .. 5 58°0 66°0 a 28°159 111°75 
No. 34. Chalmers Spence Co., Pat. Air Space.” ; 
Half-inch air space, wire Le ag asbestos paste .. 5 41°0 72°8 74°00 gross | 28°579 118°43 
No. 35. 8. C. Nightingale and Childs.—III. 
Fossil meal and hair .. .. .. .. .. «. 3} 28°882 114°62 
No. 36. Chalmers Spence Co., ‘‘ Solid Covering.” 
4h 34°4 74°2 61°00 gross | 29°599 117°47 
tin-plate 4 29°0 | . 52°14 29-660 | 117-71 
space, tin-plate case, as’ r, tin- case 
No. 38. Eureka Covering Co., Fitchburg, 
Meal, clay and hair, meal, clay, sawdust, flax, fibre 5} 819 70°0 79°00 gross | 30°171 119°74 
No. 39. W. E. Parker, Pacific Mills.--IT.. ¢ 
Rye straw Tope, cotton cloth, 6 ple. (after nine years’ use) .. -| 4k 9°8 70's = 30°286 | 120°20 
No. 40. Asbestos Packing Co.—I. . 
Asbestos paper, plaster, and flax fibre 5g 73°8 31°267 | 124-09 
No, 41. J. H. Graham and Son.—II. . 
No, 42. Sam’l Taylor’s Non-Cond. Composition. Sas 
Clay and short fibrous matter... .. 5} 94°1 36°782 145°98 
No, 43. H. W. Johns’ Non-Cond. Cov’ring.—IV. 
paper, asbestos paste .. .. 6} 201°8 69°2 37°951 150°61 
No. 44. J. M. O. 
Anthracite ashes, plaster of Paris, flour, hair .. 4} 79°2 _ _ 39°159 | 155-41 
No. 45. H. W. Johns’ Non-Cond. Cov’ring.—V. 
as! 64 171°2 70°0 41°079 163°03 
No. 46. H. W. Johns’ Non-Cond. Cov’ring.—III. - 
Asbestos paper, asbestos paste .. .. .. 5} 99°S 7's 87°00 gross | 43°097 171°04 
No, 47. J. M. O. ‘ 
Mere air space -| 2H 49°241 195°42 
No. 48. J. M. O. 
No. 49. Fall River Steam Pipe Co Co, 
vogetable fibre. . 4} 65°2 91°8 51°727 205°29 
o. 50. J. M. O. 
paper wound round four times .. .. 23 56°371 223°72 
0. Ol. J. M. O. 
Naked pipe .. 2h 181-00 net | 3917830 1555°10 
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weighed. Then have ¢ = the temperature of the cold calorimeter, 
t that of the warm water at first, and ¢ that of the warm water 
after it is run in, and a the quantity of warm water drawn out and 
weighed; the heat units taken up by the calorimeter in grammes 
= — heated 1 deg. C., or in pounds of water heated 1 deg. F., 


a (t-T) 
T-¢t 

By this method we have an absolute measure of all the heat 
transmitted by the covering—at least, as far as comparative results 
between different coverings are concerned.. Pipe coverings are of 
four general classes: (1) Those consisting of light fibrous matter 
—as hair, silk, wool, or paper, applied immediately to the pipe; 
(2) those consisting of paste or mortar, plastered upon the pipe in 
one or more coats; (3) those with an air space next the pipe; (4) 

lex binati of different layers. Of all the coverings 
tried the most efficient was simply hair felt, with a cheap cover of 
burlap. Of the whole number, seventeen owe their efficiency to 
hair. Slag wool came third in rank, but it was 2in. thick and 
covered with wooden slabs lin. thick, and these covered with three 
thicknesses of cloth. But this was not good wool, containing, as 
it did, 38 per cent. of shot. The more feasible covering was 
Nos. 24 and 25, made with the same fibre with the shot sifted out. 
Spongy papers No. 16, is tolerably good; Reed’s about the same as 
slag wool No. 25. Straw covered with cotton cloth, No. 28, was 
not good. The otherwise useless rice chaff, No. 18, moistened with 
water glass, was better than straw rope. Fibrous or porous matter 
acts mainly by virtue of the confined air; hence the looser the 
better. Asbestos is a non-conductor only when in the light, downy 
condition and full of air. Hard-pressed asbestos, No. 50, conducts 
heat very readily. Asbestos fails to prevent the burning of hair 
felt. one of the plastered class were worth much, except 
Nos. 21, 26, and 27—fossil meal. The more organic substance the 
better. Such fibres, when surrounded with incombustible materia , 
cannot char, except from superheated steam. Where there was 
no visible covering at all, as in Nos. 47, 48, and 51, there is a 
wonderful difference whether the calorimeter comes in direct con- 
tact with the pipes or a thin stratum of air intervenes. It seems 
that one-fourth inch is as good as an inch. The air space pro- 
tected the organic substances from being scorched. The wrapping 
of asbestos paper does not insulate so well as the same thickness 
of mere air. The popular confidence in asbestos partakes of the 
nature of a superstition. 

Coverings of the fourth class are no better than the simpler ones. 
The naked 2in. pipe, carrying 601b. more, may condense 
18i grammes per hour per foot, and a cheap cover—No. 25— 
may reduce this to 46°5 grammes; saving 134°5 grammes per hour, 
or 2°96 Ib. of steam in ten hours. So the covering of 100ft. of 
pipe would save in a year of 300 working days 88,800 lb. of steam, 
or five tons of coal per yor from 100ft. of the covering. Most of 
the coverings are too heavy. An increase of hair beyond lin. in 
thickness, or 13 oz. of weight per foot, does very little good. As to 
ease of application, repair, or renewal, Nos. 16 and 19, 6, 10, 12, 
and 17 stand foremost, being moulded in form and bisected 


lengthwise. Straw rope can be wound around repeatedly, but in 
time it becomes so brittle that it is worthless when unwound again. 
It requires some practice to put on paste coverings with a trowel, 
and it is by no means easy to get them uniform and round. With 
the exception of the fossil meal, the plastered coverings are worth- 
less when they are taken off. There was no chemical action by 
any coverings except such as contained plaster of Paris, which, 
when wet, rusts iron rapidly. The corrosion said to have occurred 
sometimes with slag wool that had become damp, must have been 
caused by the sulphate of lime formed by the oxidation of a trace 
of the sulphide of calcium in the slag. 

Respecting durability, little could be learned by trials lasting 
only a few weeks; but it is known that animal and vegetable sub- 
stances undergo a change by long continued heating. Wool, hair, 
cotton, and paper, in contact with the pipe at 150 deg. C., soon 
turn brown, and have their lustre much impaired. Straw suffers 
further out than poorer conductors, If hair gets wet while upon 
the pipe it will give out a very unpleasant odour for a long time. 
As to spont bustion, it is difficult to pronounce with 
certainty. 

There was a report that a certain paper covering had taken fire 
of itself, but two pieces of this were put upon the pipe near a 
boiler where the temperature was very Righ outside the pipe, and 
at least 150 deg. C. within the pipe; one of the pieces as it came 
from the maker, the other charged with cotton-seed oil—this oil 
readily induces the combustion of cotton-waste—and both the 
paper tubes remained so exposed to heat without showing the 
slightest inclination to take fire. Of course, organic substances 
get like tinder when they are exposed for a long time to the steam 
heat, and then very readily catch fire from a spark or flame. The 
impregnation of cloth wrappings with borax, tungstate of soda, or 
water glass lessens the danger from fire. 

A covering of water glass and wood charcoal was tried, in which 
all the gas-forming material was of course taken out of the wood, 
and the carbon does not oxidise rapidly. Wood covered with a 
varnish like the soluble silica—see No. 20—and charcoal was 
rather too dense. The rice chaff in No, 18 was mixed with water 
glass, and made a light and efficient non-conductor. Chopped 
straw might act in the same way; but sawdust sucks up so much 
water glass as to make a paste that dries too dense. 

Coverings containing fiour or meal are liable to be troubled by 
mice, which ate even silicated rice chaff, and gnawed the interior 
of No. 12. The outside of the coverings may be made waterproof 
by covering with canvas and giving two coats of oil paint when the 
covering has become perfectly dry ; but where there is trouble from 
within from leaky joints the waterproof outside occasions a 
spreading of concealed mischief inside. On the other hand, the 
very porous coating allows the vaporised water to escape, and if 
the leak is slight no harm is done. It is best to use a pretty loose 
material in making the joints, to separate those parts from the rest 
by impervious diaphragms of tin-plate or plaster, and to make 
them so they could be easily removed without disturbing the other 


perations. 
In Table I. the specimens are arranged in the order of their 
transmitting power by the calorimetric method. 


TABLE II. 


| No. 


No. 1. Hair felt, 856 ; burlap and twine, | No. 13. Asbestos paper, two thicknesses, 167g.; 29. Silicated charcoal, 1760g.; wooden rings 
3 85g. , 18in. | asbestos paste, lin. thick, 2910g.; gin. and cloth wrapper, 120g. Length, 

No. 2. Hair felt, 493g.; burlap, 50g.; twine, 17g. | hair felt, 385g.; twine, gi asbestos 19in. 

" Le , 18in. | board, 220g; in. hair felt, 505g.: | No. 30. Paste of plaster, carbon, flour, and 

No. 3. wool, 2in. thick, 3860g.: wooden twine, 6g.; asbestos board, lg.; , 1560g. Le , 20in. 
slats, jin. thick, and nails, 18l5g.; | canvas, lu7g. Length, 18}in. No, 31. Asbestos paste, 820g.; clay and fibre, 
wooden rings at ends, lgin. thick, | No. 14. Clay, 760g.; paper, 115g.; hair felt, 960g.; paper ay nen twine, 23g.; 
540g.; tin-plate rings between wooden 280g.; laths, 430g.; iron wire an | mortar, 3260g. ngth, 42in. 
rings and pipe, 5lg.; burlap, 127g.; ter, 2270g. gth, 29in. | No. 32. Wooden rings, 74g.; straw board, 166g.; 
cotton cloth two thicknesses, and | No. 15. Asbestos paper, several thicknesses, tacks, 5g.; rice chaff filling, 240g. 

2 paint, 270g.; tacks, 13g. Length, 24in. .; hair felt, 425g.; twine, 2g.; Length, 244in. 

No. 4. Asbestos paper faced with loose asbestos paper, 198g.; canvas, 137g. Length, | No. 33. Asbestos and clay, 580g.; wood and 
fibre, 16}in. x 25in., > jin. hair 28in. wire, 325g.; paper, 332g.; plastering, 
felt, 1Sin. x 10}in., 282g.; twine, 3g.; | No. 16. Alike throughout, 1280g. Length, 17}in. 2052g. Length, 24in. 
asbestos paper, 174in. x 18in., 112g.; | No. 17. Hair and asbestos cemented together, | No. 34. Wire netting and sheet iron p: , 210g.; 
jin. hair felt, 17jin. x l4in., 407g.; 1290g. Length, 18in. asbestos paste, 1340g. Length, léin. 
twine, asbestos paper, 17}in. x 16in., | No. 18. Silicated rice , 1060g.; wooden rings | No. 35. Fossil meal and hair, uniform through- 
133g.; canvas, 19in. x 18in., 80g. and cloth wrapper, 120g. Length, 22in. out, 77¢g. Length, 19in. 

Length, 17}in. No. 19. Asbestos paper rings, paper tube, whole | No. 36. Asbestos yeaa uniform throughout, 

No. 5, Asbestos paper, 119g.; twine, 4g.; hair weight, 1230g. Le 17jin. 1300g. ngth, léin. 
felt, 458g.; canvas, 94g. Length, 164in. | No. ooden rings and straw board, 249g.; | No. 37. Corrugated rings of tin-plate, 97g.; tin- 

No. 6. Hairand pasteboard, not easily separat hair felt and twine, 443g. Length, plate cylinder, pes asbestos paper, 
Whole weight, 1280g. Length, 18in. in. 204g.; tin-plate cylinder, 445g.; tin- 

No. 7. Asbestos paper doubled, 110g.; hair felt, | No. 21. Fossil meal and hair, alike throughout, plate ends, 30g. Length, 16}in. 
486g.; paper, 157g.; canvas and string, 2940g. Length, 204in. No. 38. Two kinds of paste not separated, 3290g. 

. Length, 18in. No. 22. Wooden rings, 87g.; straw board, 192g.; | Length, 17in 

No. 8. Asbestos paper, two thicknesses, 98g.; tacks, 5g.; outer rings of paper, ljin. _ No. 39, Straw rope, 160g.; six thicknesses cotton 
hair felt, ljin. thick, 16}in. thick, wide, 113g.; sphagnum, 174g.; cloth, | cloth, 212g.; iron rings at ends not 
16}in. x 12in., 456g.; twine, 6g.: paper, 40g. Length, 24}in. | reckoned. Length, 1éin. 
17jin. x Sl}in., 156g.; canvas, 87g. | No. 23. Two iron rings, lin. wide, and tacks, | No. 40. Asbestos paper, 179g.; three coats plaster 
Length, 17}in. 440g.; Zin. hair felt, 218g.; laths, 35lg.; | with fibre, 4430g. Length, 174in. 

No. 9. —— case and ribs, 580g.; lin. hair wireand plaster, 2350g. Length, 2l}in. | No. 41. Paste, uniform throughout, 5740g. 
felt, 495g.; canvas and twine, 94g.; | No. 24. Gypsum rings, 256g.; straw board cover, | Length, 36in. 

Length, 23in. 201g.; slag wool g, 940g. Length, | No. 42. Clay and fibre, uniform throughout, 

No. 10.. Hair and pasteboard ted togeth 24hin. | 3500g. Length, 15jin. 

Whole weight, 910g. Length, 17#in. | No. 25. Plaster nie is; straw board, 175g.; | No. 43. Asbestos paperand twine, 102g.; asbestos 

No. 11. Asbestos paper, three thicknesses, 172g. ; slag wool . Length, 2lin. | te, 8760g. Length, 
twine, 6g.; lin. hair felt, 552g.; twine, | No. 26. Hair and fossil meal, uniform through- | No. 44. Ashes, plaster, flour, and hair, uniform 
23g.; paper, 123g.; canvas, §8lg. out, 980g. Length, 13in. throughout, 3740g. Length, 20in. 
Length, 23}in. No. 27. Fossil meal and hair, uniform through- | No. 45. Asbestos paper, 113g.; asbestos paste, 

No. 12, End pieces of paper, 3in. long, lined out, 1270g. Length, 20in. | 7370g. Length, 18$in. 
with asbestos paper, 575g.; asbestos | No. 28, Straw rope, lin. thick, 400g.; cotton | No. 46. Asbestos paper, asbestos paste, together, 
paper, hair felt, and pasteboard cloth, four thicknesses, 400g.; iron 4320g. Length, 18}in. 
cemented together, 1860g. Length, at the ends, not included in the | No. 47. Clay and fibre, alike throughout, 2310g. 
17jin. weight given in Table I. Length, 16in. | Length, 15in. 


despatched sixty to the bundle, is understood to be £6 15s, per 
ton, though some of the makers are asking £7. 

The financial collapse in America is making against business 
with that country in best iron and tin-plates. Certain of the tin. 
plate makers reported to-day that at the beginning of the month 
they might have booked orders from the States that would have 
found them work for three months; but they were unprepared to 
accept the prices offered, and now negotiations have been sum. 
marily suspended. 

Plates are very slow of sale. Boiler sorts are quoted £8 10s. to 
£9, double best £10, and treble best £12. Special descriptions for 
flanging are £15 to £15 10s., and charcoals £17 10s. to £19 5s,, 
according to maker. ‘Tank plates are to be had at something 
below £7 10s. 

Pigs remain in r demand, and prices favour buyers. The 
stocks of some makers are very heavy. All-mines are 62s. 6d, to 
57s. 6d., and common 42s, 6d. to 37s, 6d. 

Advices received this week from Melbourne state that quotations 
for galvanised sheets ranged from £20 to £21 according to brand, 
Bar and rod iron were moving off at £9 to £910s. Sheets had 
7 sold at £11 10s. for Nos. 8 to 18, and hoops at from £9 10s, to 


Further evidence is forthcoming of the progress of the steel 
trade. Experiments are now being made by the Butterley Iron 
Company: which owns extensive properties in Derbyshire, Notting. 
hamshire, and North Staffordshire, with a view to the production of 
steel by the Thomas-Gilchrist process from the company’s prac‘i- 
cally inexhaustible ironstone supplies in the latter district. The 
company proposes to adopt to the working of the new material 
the existing plant at its Codnor Park Ironworks. 

The Coal Trade Wages’ Board held an important meeting in 
Birmingham on Tuesday, when it was announced that Mr. Joseph 
Rowland, solicitor, had consented to accept the position of presi- 
dent. The masters, through Mr. J. B. Cochrane, chairman of 
their section, presented their case for an immediate reduction of 
wages. For some time past, he said, they had been suffering 
owing to the very bad state of trade. They were now paying a 
standard of 3s. 8d. per day to the loaders in the thick-coal pits, 
The pikemen were paid according to the same standard, but if they 
did not work by the “‘ stint” they were paid at the rate of 1} days 
for a day of eight hours. They asked the president to base his 
award — the comparative wages and price of coal in 1879 and 
now. e operative section argued that 1871 should be the period 
of comparison with present prices and wages. The wages which 
were paid in 1879 were the lowest which had existed during the 
last half century. The masters further desired that the present 
actual selling prices, and not the list prices, should be considered, 
and a table of these running over the past ten years they put in. 
The president promised to make his award as early as possible. 

The possibility of surface drainage works in South Staffordshire 
of greater magnitude than any that have hitherto been mooted 
and declared impracticable in that honeycombed mining district, 
is this week being canvassed by men who know whereof they speak, 
The General Drainage Committee of the South Staffordshire Mines 
Drainage Commissioners, compassionating the costly, but futile, 
efforts of the governing authorities of the thirteen towns in the 
Mines Drainage area to escape by individual sewerage schemes 
from the legal penalties incidental to the passage of sewage and 
detritus into the commissioners’ surface works, have thought 
out a plan which appears, as far as can be judged from its 
Pneagg embryo condition, to possess the merit of feasi- 

ility. The formidable nature of the difficulties to be met 
with will be gathered from the fact that the existing Mines 
Drainage Works deal with what may be considered one under- 
ground sea, open directly or indirectly either by straight or 
tortuous courses from Wolverhampton to West Reena and 
Walsall, and even extending beyond the Rowley Hills close into 
Stourbridge, whilst the alleged injuries are contributed from the 
entire area east of Dudley, embracing all towns and other commu- 
nities from West Brompton to Wolverhampton and Walsall 
inclusive. The extensive and splendid pumping plant of the com- 
missioners may work on, like Sisyphus, for ever without result, 
unless some alteration be effected. It is known that the natural 
outfall of the area is on one of its confines in the locality of Wed- 
nesbury. The engineering obstacles in the way of conveying the 
waste water of all the authorities to this outfall may, the 
committee suggest, be got over by making use of certain of the 
main watercourses of the Commission. The sewage might be 
carried in pipes alongside of, and lying on the embankments of the 


streams. Mr. Walter Williams, as chairman of the Commission, 
gave a rough outline of the proposal at a conference in Wolver- 
h Wednesd Recognising the importance of the 


ton on 
ible saving of some £250,000, which a united scheme of this 

ind might, it is thought, effect, compared with individual 
schemes, the local authorities have invi further details, which 
will be given in a month’s time. If the matter be then taken up, 
the best engineering opinions that can be procured will be called in, 
parliamentary sanction for the scheme sought, and a suitable 
terminus, known as Elwell’s Pools, be obtained at Wednesbury to 
deal with the accumulated sewage and detritus. 

The millmen’s union, to which I last week referred, has now 
been formed. It will be known as ‘“‘The Millmens’ Association of 
South Staffordshire and East Worcestershire.” 

Ironfounders and machinery engineers are not busy. An order 
for 200 tons of girder work on account of the Great Western Rail- 
7 has just been received by a Wolverhampton firm. 

anufacturers in this district are looking to benefit by the re- 
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OF BIRMINGHAM, WOL 

OTHER DISTRICTS. 

(From our own Correspondent.) 
Ttits week the reduction of 2} per cent. in ironworkers’ wages, 
decreed by Mr. Avery, the president of the Wages’ Board, came 
into operation. In some of the localities, particularly about West- 
bromwich, the men manifested on Monday a little disinclination to 
begin work upon the new terms, but happily the great majority 
have proved loyal to the Board. 

The puddlers gave the most trouble at the Ridgacre Works in 
the Westbromwich district. Here they expressed their determina- 
tion to strike if the reduction was enforced. To prevent a rupture, 
the masters consented to pay the old rate this week until a com- 
munication has been made with the men’s leaders. 

Tue reports brought to Change yesterday and to-dayThursday 
—show that if the works are to be kept in anything like regular 
employ, much vigilance has to be exercised in looking up specifica- 
tions. Lots of business might be had at very low rates, but many 
ironmasters still prefer to let such orders go elsewhere. The com- 
petition among the sheet makers in particular is excessive, and 
only a decided revival in trade is likely to stay it. Singles remain 
at £7, doubles at £7 10s. to £8, and lattens at £8 10s. to £9. 
[Galvanised sheet makers do not report much improvement, but 
official quotations up. Galvanised sheets rolled by Morewood 


N, AND 


kee 
and Co. were are delivered at outports, £12 to £12 10s. per 
ton for 18 and 20 B.G., according to brand; £13 ‘to £13 10s. for 


24 b.g.; £15 to £15 10s. for 26b.g.; and £17 to £17 10s. for 
28 b.g. Cold rolled galvanised flat sheets of the “‘ Woodford 
Crown” brand were £15 for 18 and 20 g.; £16 for 24 g.; £18 for 
26 g.; and £19 for 28g. The ‘“‘ Anchor” brand was £17, £18, £20, 
and £21, according to gauge; and the ‘‘ Lion” brand was £20, £21, 
£23, and £24 ively. 

A few of the best bar firms are rather better employed, in much 
part upon colonial orders. The Earl of Dudley’s quotations are 
still nominally 12s. 6d. above those of the other “list” houses, 
and stand at, for rounds, £8 2s. 6d. lowest quality; £9 10s. single 
best; £11 double best; and £13 treble best. His lordship’s rivet 
and T-iron is £10 10s. for single best; £12 for double best; and 
£14 for treble best. les, and also strips and hoops, from 14 to 
19 w.g., are £8 12s. 6d. lowest quality; £10 single best; £11 10s. 
double best; and £13 10s. treble best. Strips and hoops, of fin. 
and 20 w.g., are £9 12s, 6d., £11, £12 10s., and £14 10s., accord- 
ing to quality; and of jin., £10 12s. 6d., £12, £18 10s., and 
£15 10s. respectively. 

The report last week concerning the formation of a combination 
in the United States of importers of cotton tie hoops, to prevent 
excessive competition, was confirmed to-day in Birmingham. The 
title of the combination is ‘‘The American Cotton Tie Company,” 
but that it does not include all the importers is fully evident from 
the circumstance that inquiries are being made by other buyers 
than the re ntatives of the company upon this side for lots of 
2500 tons of cotton tie hoops. 

The price at which the American company is getti 


the hoops 
delivered to Ellesmere Port or Liverpool, cut in 11ft. and 


which some of our home railway lines are just now 

exp ng in tion with their supply of stores for the ensuing 
twelve months, The Great Eastern and the Cambrian companies 
are at date in the market. The East Indian Railway Company is 
also inquiring for galvani sheets, wrought iron in the block, 
beater picks, &c. 

The pipefounders note with satisfaction some new foreign 
inquiries on the market, but the competition continues such that 
the prices realised will, it is expected, yield but small profit. For 
improvements in the city of Buenos Ayres 4000 tons of pipes of 

in., 2in., 5in., 4in., and 3in. diameter are needed, together with 

sluice valves of 4in. and 2in. diameter. 

The late struggle between the operatives and employers in the 
South Staffordshire nut and bolt trade has cost the men’s associa- 
tion nearly £6500. It was therefore to be expected that at the 
conference of the operatives in Birmingham on Monday and Tues- 
day, at which besides the Staffordshire district, Liverpool, Shef- 
field, and South Wales were represented, everything should tend to 
the cutting down of expenses. One result—the overthrow of a pro- 
posal to establish an out-of-work pay fund—is satisfactory in 
much broader sense than financially. It should help to prevent the 
recurrence of the strained relations between employers and em- 
ployed that are so full of mischief to both sides. = 

Some 1500 of the operatives who have been on strike in the chain 
trade in the Cradley and surrounding districts have now again 
resumed work, at, according to the men, the advanced terms. 
But thirty of the employers still refuse to make any concession, 
and at these places the men remain out. The strike in the 
Wolverhampton plate lock trade has ended adversely for the men, 
work having been resumed on the old terms. 

The Bill of the Birmingham Compressed Air Power Company: 
which has passed the House of Commons, on Tuesday passed the 
Standing Orders of the Upper House without opposition. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 
Manchester.—There is no improvement in the condition of the 
iron trade of this district, business all through continuing very 
depressed, and that there is very little confidence with regard to 
the future may be judged from the ‘fact that pig iron—chiefly 
Scotch brands—is being offered here for delivery over the whole of 


| 
| 
| 
| 
| 
3 | 


May 23, 1884, 


THE ENGINEER. 


393 


this year, and in some cases for a considerable period into next 
ear on the basis of the present minimum rates, which, so far as 
tch iron is concerned, are quite 1s, under makers quoted rates. 
The finished iron trade also continues without animation, and the 
hipping season so far has brought with it no activity. The dis- 
couraging feature is that although prices are low, in fact so low 
that bear lators are b ing more cautious in view of the 
fact that the bottom would seem almost to have been reached, 
they fail to bring forward any large weight of buying, and con- 
sumers appear to be quite indifferent about covering beyond their 
resent requirements, 

There was again an extremely dull iron market at Manchester 
on Tuesday. Quoted rates were nominally unchanged, but where 
there are orders of any weight in the market there is so much 
underselling that it is difficult to say within 1s. or 1s. 6d. per ton 
what prices needy sellers are eg to take. During the past 
week Lancashire pig iron makers have closed with offers, which 
had been ss ‘or some time, for a considerable weight of forge 
jron at about 6d. under their list rates, and this has pretty well 
filled up their books for the present. There has, however, been 
very little further. inquiry coming forward, but local makers now 
hold firmly for 43s, 6d. to 44s., less 24 for forge and foundry 
qualities delivered equal to Manchester. A few orders are being 
got from gonsumers in the immediate neighbourhood of the fur- 
naces, where there is an advantage in low rates of carriage, but on 
the basis of the figures agg: above there is practically little or 
nothing bei done. or district brands quoted rates are 
unchanged, . 4d. to 44s. 4d., less 24, remaining about the 
average for forge and foundry Lincolnshire delivered here; but 
beyond a few small parcels of foundry, there is no business of any 
weight doing, Outside brands continue to be offered here at very 
low fi . Good foundry Middlesbrough can be bought at about 
44s. 4d. net cash delivered equal to Manchester, and good foundry 
Scotch iron at about 49s. per ton. 

In the finished iron trade business still moves on very slowly. 
For shipment there is not very much doing, and the home trade 
continues extremely quiet. Some of the local forges have had to 
go on short time, and when they are kept fully employed it is on 
work taken at very low figures. The average prices for delive: 
into the Manchester district are £5 15s. for good local and Nort 
Staffordshire bars, £6 5s. for hoops, and £7 5s. per ton for sheets, 
but the market is weak, and there are low-class bars to be bought 
at £5 12s, 6d. 

The steel trade is in quite as depressed a condition as the iron 
trade; hematites meet with a very slow sale and good foundry 
brands can be bought at about 55s. per ton less 24 delivered here 
whilst manufactured steel is extremely low in price, and rolled 
steel girders of small sections for mill joists are being delivered 
into Oldham at £6 10s. per ton. 

The condition of the engineering trades remains without 
material change; locomotive builders, tool makers, and machinists 
are kept fairly busy, but the weight of new work coming forward 
generall is falling off, and prices rule very low. 

Brassfounders report that except for locomotive work the 
demand for all classes of engineers’ fittings is on the decrease 
and for marine fittings especially there is only a very sma 
inquiry. Orders all through come forward only in driblets, and to 
secure even these prices have to be cut extremely fine. 

The protracted strike in the Warrington wire trade is now at 
anend; the employers having made some slight concession, the 
men have returned to work. e orders accumulated during the 
strike and the replenishing of stocks which had been sold out are 
fap the wire works fully going for the present, but the actual 

e doing is still very small, and extremely low prices have to be 
taken for all descriptions of iron wire. 

An excellent arrangement for the prevention of accidents to pit 
cages by the breakage of the winding rope has been designed and 

tented by Mr. Thos. Brown, of Welkden, and Mr. William 

rown, of Little Hutton, near Manchester. For this purpose 
levers are placed on each side of the cage, and turn on pins, and 
form the centres on which the levers work. The ends of the levers 
are provided with huge joints, from which extend upwards suit- 
able rods having rollers extending outwards, with flat circular sur- 
faces to ensure an effectual rip on the guide rods, which are fixed 
to the sides of the cage. The opposite ends of the levers are 
secured by a ~ joint to connecting-rods, joined together above 
the cage by the rods, to which a link is attached to the 
winding rope. When the is. suspended the rollers 
are drawn away from the ide rods, and the whole 
weight is supported on the connecting rods as well as the pins or 
centres of the levers. In the event of a breakage, the whole 
weight of the cage is thrown upon the centres, causing the sus- 
pended ends of the lever to fall and the opposite ends to rise with 
the rollers into the inclined plane and grip the guide rods, by 
which the cage is held, supported by its own weight ‘acting upon 
the rollers in the inclined planes, thus preventing it falling down 
the shaft when unattached to the rope. Springs are also attached 
as an additional safeguard, in case of the accidental breakage of 
the rope. A model of this invention has been submitted to a 
number of mining engineers, and has been highly commended as 
an ingenious arrang t for effecting the purpose it has in view. 

In the coal trade there is no material; change, except that the 
demand for house fire coals has fallen off considarelty with the 
recent warm weather, and pits are getting on to less time, with 
stocks accumulating where they are working four full days a week. 
Other classes of fuel for iron making and steam pu continue 
only in moderate demand and plentiful in the market. Be 
rates are about the same as last week, but prices generally are 
weak, and for quantities very low figures are quoted. At the pit 
mouth best nal averages 9s.; seconds, 7s.; commion house coal, 
5s, 6d. to 5s. 9d.; steam and forge coal, 5s. 3d. ta5s. 6d.; burgy 
48. 6d. to 48. 94.; and good slack, 3s. 6d. to 4s. per ton. 

For shipment there is a moderate demand at low prices, steam 
coal delivered at the Garston Docks or the high level, Liverpool, 
fetching about 7s. to 7s. 3d. per ton. ee aait 

Barrow.—I have this week to yy a continued quiet tone in 
the hematite pig. iron market of this district. No improvemett 
has occurred in the business doing, and the trade remains in a very 
unsatisfactory condition. None of the large ironworks in- the 
district are now working full time, and at present: there are few 
signs of a revival taking place. Transactions are ve 
consumers are only operating for the purpose of plying imme- 
diate requirements. Few orders are coming to hand on home 
account, and the business doing with foreign buyers is inconsider- 
able. season has now commenced, and with this it 
was expected that the orders received from foreign buyers would 
increase; but, so far, these expectations have not been realised. 
Prices are practically unchanged, and mixed samples of Bessemer 
iron are selling at 47s. 6d. - ton net at works A gry delivery. 
A.considerable quantity of metal is now stocked at makers, but 
this is being gradually redueed.- The steel trade ‘shows a slight 
improvement, but prices remain so low that makers find it im- 
possible to realise any ) pce on transactions. Rails are selling 
now at about £4 10s. and upwards per ton net at works, Wire is 
in better demand, as are also hoops. Shipbuilders are but indif- 
ferently employed, and few inquiries are coming to hand. Boiler 
makers, engineers, and other minor departments of the steel and 
iron trades are very quiet. The coaland coke trade presents few 
new features. Sales are of a somewhat languid c » and 
prices are rather easy. Shipping dull as freights are low. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
‘Messrs. JouN Brown AND Co., according to their usual custom 
at, this season of the year, are reducing the numberof. puddling 
furnaces, They have already given notice to several of theirpuddlers, 
Generally, the condition of the iron trad 
The-new Dronfiel 


longed: 
dd Silkstone Colliery has been purchased by the | ( 


limited, as | . 


proprietor of the Somersall Colliery, Dronfield—Mr. Sheard. It 
is stated that Mr. Sheard also contemplates purchasing the Gos- 
forth Colliery, where there is an excellent bed of coal which has 
been abandoned for some years past. Mr. Sheard will no doubt 
resume working it, so that the Dronfield district will have some 
fresh signs of life in colliery affairs, if not in steel and iron. 

It was rumoured last week that the site of the Dronfield Steel 
Works—from which Messrs. Wilson, Cammell, and Co., after 
absorption of Messrs. Charles Cammell and Co., migrated to 
Workington—have been acyuired by Messrs. 8. Osborn and Co., of 
Clyde Steel Works, Sheffield, for an extension of their business. 
On inquiry I find that this rumour is entirely incorrect. Messrs. 
8. Osborn and Co. contemplate an extension of their business 
facilities, but not in the Dronfield direction. 

The miners are holding a good many meetings at present. At 
the annual demonstration of the South Yorkshire and North 
Derbyshire Miners’ Association at Swinton on Monday, a variety 
of speeches were made in favour of unity, the adoption of a sliding 
scale for the regulation of wages, the Franchise Bill, and one con- 
demnatory of certain magisterial decisions in regard to breaches of the 
Mines’ Act of 1872and Colliery Bye-laws. It wascontended 
by Mr. W. Chappell, general secretary, that the magistrates were 
unnecessarily severe in their decisions, and that ‘‘ the inconvenience 
caused to working men and their families by the fines levied by the 
—o of this country was becoming a burden too intolerable 
to borne.” Mr. Chappell added that “‘he had been told this 
startling fact by a solicitor, viz., that if a man was wanted to be 
sent to prison at Barnsley, he—the solicitor—had only to say so, 
and the man was sent; so that the solicitor was both solicitor and 
magistrate.” Mr. Chappell will probably be asked to say some- 
thing more about this ‘‘ startling statement,” which, if true, is 
~— pron and if not true, is a shameful thing to say. 

he strike of the miners employed at the eollieries of the Stanton 
Coal and Ironworks Company gives evidence of dying out. On 
Monday 144 men turned in to work at dng it. Ata meeting 
afterwards held, however, it was resolved to hold out against the 
masters. This resolution applies to the majority of the men 
employed at the other pits, notably, Butcher Wood and Silver Hill. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

But little business has been done in Cleveland pig iron during 
the last few days, and at the market held’‘on Tuesday at Middles- 
brough the tone was exceedingly quiet and even despondent. 
Merchants’ quotations varied from 36s. 6d. to 36s. 9d. per ton for 
No. 3 g.m.b., but, as is well known, they have only small lots to 
offer at these prices. Makers as a rule continue firm at 37s. to 
37s, 6d., and do no business unless they can obtain these rates. 
Consumers are at the same time quite content to purchase only 
what they require for immediate use, and hope by waiting to get 
their future wants supplied at lower rates. The price of forge iron 
is 35s. 6d. per ton if obtained from makers, but merchants are 
willing to supply at 3d. per ton less. Warrants are offered at 
36s. od. per ton; but there are no purchasers. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store decreased 1550 tons during the week ending Monday, the 19th 
inst. The quantity now held is 51,877 tons. This is the first 
change in the stock for several weeks. 

Shipments have improved somewhat during the last few days. 
The quantity of pig iron exported from the Tees from the 1st to 
the 19th inst., inclusive, is 51,648 tons, as compared with 48,499 
tons in the corresponding period of last month. 

The prices of manufactured iron remain unaltered. Orders are 
very scarce, and full time is not worked anywhere except at the 
bar mills. It is rumoured that one or two leading manufactures 
contemplate closing their mills until the demand improves. For 
average specifications prices are as follows:—Ship-plates, £5 to 
£5 2s, 6d. per ton; angles, £4 12s. 6d. to £4 15s.; and common 
bars, £5 2s. 6d. to £5 5s., all free on trucks at makers’ works less 
24 per cent, discount. 

wing to the closing of several collieries and the coke ovens 


attached throughout the county of Durham, distress among the 
colliers ins to be severely felt. At a special meeting of the 
Durham Miners’ Association, held on Saturday last, it was decided 


to contribute £2000 from their accumulated fund towards the relief 
of it bers. This sum will be dispensed in the form 
of weekly allowances until trade improves. There is also great 
distress amongst the Cleveland miners, many of whom have been 
thrown out of work by the depressed condition of trade. Measures 
are being taken having for their object the formation of a relief fund. 

The joiners and shipwrights at the repairing yards on the Tyne 
have received notice of a reduction of wages to the extent of 84 
cent. They newearn 36s. per week. It is not yet known whether 
they will acquiesce or not. At most of the Tyne boiler-yards 
notice of a 10 per cent. reduction in wages has also been given. 

Messrs. Bolckow, Vaughan, and Co., Limited, have given 14 days’ 
notice to the men employed at their No. 5 blast furnace at Witton 
Park to terminate their engagement, as the furnace is about to be 
blown out, 

The last meeting for the session of the Cleveland Institution of 
Engineers was held at Middlesbrough on Monday evening last. 
Mr. Alfred Wilson, of Birmingham, read an interesting paper on 
‘‘The Production and Application of Gas for Heating Purposes.” 
A description of the “Wilson gas-producers” was lucidly given. 
Mr. Wilson then pr ded to d trate that heating by gas was 
preferable to the ordi method of hand firing in three ways, 
viz.:—(1) Facility afforded for using the cheapest classes of fuel; 
3} facility for obtaining comparatively perfect combustion; and 
3) its adaptability to utilise the regenerative principle. The 
application of gas to the raising of steam, to the heating of iron, 
and to the melting of steel, were severally described and explained. 
An animated discussion ensued, the genéral tone being favourable 
to Mr. Wilson’s methods, and datory of the efforts he has 
now for several years been putting forth in gases the use of 
gas in place of solid fuel for heating of all kinds, . 


NOTES FROM SCOTLAND, 

(From our own Correspondent.) 
Business. has again been very slack in the Glasgow pis iron 
market. The financial panic in New York was not without its 
effect, and as business here is still in a very backward way, there 
has been a further decline in the values of warrants. Shipments 
of Scotch pigs are unsatisfactory, having amounted in the past 
week to 9749 tons, as compared with 11,925 in the preceding week, 
and 13,141 in the corresponding week of 1883. There is a decrease 
of 530 tons for the week in Messrs. Connal and. Co.’s stock of war- 
rant pig iron. Two furnaces have been extinguished—one. at 
Calder and one at Lumphinnans—and the total number in blast 
is now ninety-five, against 116 at the same date last year. 

Business was done in the warrant market on Friday at 41s. 7d. 
to 41s. 54d. cash.’ On Monday tfansactions occurred from 
41s. 54d. to 41s. 2d. There was a rather better tone in Tuesday’s 
market, with cash quotations up to 41s. 44d., closing at 41s. 3d. 
On Wednesday forenoon business was done at 41s. 3d. to 41s. 2d. 
cash, and in the afternoon at 418. 24d. cash, and 41s. 44d. one 
month, closing, sellers, 41s. 3d. cash, and 41s. 44d. one. month; 
buyers a halfpenny less. As to-day—Thursday—was observed as 
a holiday, in celebration of the anniversary of. the Queen’s birth- 
market was closed, . 

e quotations of makers’ iron are :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 51s. 9d,; No. 3,°50s. 6d.; Coltness, 57s. 
and 50s.; Langloan, 58s. and 5ls.;. Summerlee, 51s. 6d. and 
478. 6d.; Calder, 52s. 6d. and 47s.; Carnbroe, 51s. 6d. and 47s. 6d.; 
Clyde, 47s. 6d. and 45s,; Monkland, 43s, 6d. and 40s; 6d.; Quarter, 
42s. 6d. and 40s. 6d.; Govan, at Broomielaw, 43s. and 41s.; Shotts, 
at Leith, 52s. 6d. and 51s. 6d.; Carron, at Grangemouth, 48s, 
(‘specially selected, 54s.) and 47s, 6d.; Kinneil, at Bo'ness, 44s, 6d. 


and 44s.; Glengarnock, at Ardrossan, 51s. and 44s, 6d.; Eglinton, 
45s. and 41s. 9d.; Dalmellington, 48s. and 43s. 6d. 

The malleable iron trade is becoming very quiet, and the slack- 
ness in the shipbuilding orders is having a serious offect on the 
business of merchants. The past week’s shipments of iron and 
steel manufactures from the Clyde embraced £27,000 worth of ma- 
chinery, chiefly sugar-crushing plant and locomotives, £5000 
sewing machines, £2400 steel goods, and £27,000 iron manufac- 
tures. In nearly every department of the manufactured iron 
trade the pinch of dull times is being felt, and there can be no 
doubt that business will be quiet throughout the summer months. 

The action of the miners in holding idle days and restricting 
their hours on the days they are pleased to, is ripe | an 
awkward state of matters in the Lanarkshire coal trade. With 
less business doing by far than at this time last year, some of the 
coalmasters yet find themselves unable to 1 vessels that are 
seeking cargoes, and seve vessel are reported to have been sent 
elsewhere for supplies. The policy of the miners’ leaders in this 
business is difficult to understand. All last year, when there was 
abundance of trade, they made no decided movement for an 
advance of wages, but now that the trade is falling off, and that 
the masters are unable owing to the reduced rates obtainable for 
their coals to pay any advance, the men are doing everything in 
their power to destroy the trade. At this date the shipments of 
coals are 64,000 tons less than they were last year. Those from 
Glasgow in the past week embraced 3200 tons to Canada, 1033 to 
Stockholm, 1000 to Cronstadt, 877 to Bordeaux, and smaller 

uantities to other places. From Troon 9335 tons were shipped ; 

yr, 8604; Leith, 7000; and Grangemouth, 8649 tons. It appears 
that the advance of 6d. a ton obtained a week ago in Fife applies to 
only a few of the collieries, where pressing orders had to be met, 
the trade generally still being in a backward condition. 

A conference of miners’ delegates was held at Coatbridge on 
Monday, when reports were presented from the various districts in 
Lanarkshire and several places in Stirlingshire with reference to 
the restriction of the output. It appeared that restriction was 
very general; but there were notable exceptions where the men 
refused to be content with 3s. a day when they had the oppor- 
tunity of making 6s. to 7s. These men were denounced by the 
speakers at the meeting; but it was resolved to defer any resolu- 
tion as to the wages question until a subsequent conference. 

The miners of Fife and Clackmannan have given their employers 
notice that after fourteen days they will restrict the output of coal 
by working not more than four days a week. It is feared that this 
action may provoke the masters to decide upon a general lock-out. 

The annual meetings of the Scotch mineral oil companies are 
being held at present, and some of them are paying the large 
dividend of 20 per cent. and upwards. There is good ground for 
believing that too many mineral oil companies have been floated 
in Scotland within the past few months, and that when their 
ae moa all come into the market—if they should ever do so—the 

i will become much less profitable than hitherto. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE principal event of the week in the district has been the 
starting of the three new blast furnaces at Cyfarthfa. This was 
effected on Monday, but without any demonstration, The blast 
was turned on by Mrs. Crawshay, and the first make of pig 
obtained on Tuesday. The force of blast registered was a little 
over 3lb. the square inch. The transformation of the works, from. 
their old-fashioned character, has taken a little over two years to 
accomplish, under the personal direction of Mr. Edward Williams, 
of Middlesbrough. The machinery, as stated by me, is from the 
first makers in England, and though Bessemer iron will not be 
made for some little time, it will not be long before the whole of 
the steel works will be in full operation. In the face of 
the depressed condition of the steel trade, this starting at 
Cyfarthfa may be taken as showing some degree of hopeful- 
ness in the future; but the history of Cyfarthfa in the 
past shows that not unfrequently it did a moderate trade 
when the majority of iron works were silent. At present there is 
no denying the fact that all works are doing but a very middling 
trade. The improvement in tin-plate has imparted some amount 
of briskness in a few of the works which are employed in tin-bar. 
This reminds me that, by the omission of a word in my last report, 
Iseem to imply that Rhymney had entered upon the tin-plate 
trade, instead of the tin-plate bar.trade.. Rhymney is making a 
special aim at a steel bar for tin-plate purposes, but in justice to. 

wiais, I may add that at those works, also, the steel bar has 
been for some time in make. Referring to tin-plate, the Penclawdd 
works will soon be started, and the Llangennech tin-plate works 
have four mills working out of ten, and the distress in the neigh- 
bourhood is sensibly lessened. Good news also reaches me about 
Briton Ferry Works. In the matter of prices, 16s. and 16s. 3d.° 
readily obtainable for ordinary coke plates. Steel plates are 
are also well booked. Best clarcoals are not so well approved 
now as steel plates. Wasters of all sorts are in good demand, and’ 
enquiry from New York is inereasing. é 

I was in the neighbourhood of Newport this week, and was much. 
impressed with the signs of progress and prosperity there. The 
increased railway arrangements are beginning to tell very favour- 
ably, and as soon as the Rhondda coal is brought by the new rail- 
way, increased impetus will be certain. The activity higher up the 
Severn is not so marked. I am afraid as regards the. Severn. 
Bridge that it is more an engineering than a cial 
one. The house coal districts, of which Newport is the outlet, are. 
doing a better trade, and prices for No. 2 are sustained at 8s. 9d. 
Steam coal trade of the week has been very brisk again, and 10s. 6d.- 
to 11s. readily obtained. Small steam is not in very good request. 
Great activity prevails in all directions about Cardiff, but there. 
has been no congestion at docks or on railway. . The Barry case is 
certainly not favoured by the present condition of things; but.then. 
it is well understood here amongst those who are behind the scenes" 
that the desire of the promenes is not to facilitate the trade of the: 
district so much as to have a place of their own. If Barry should: 
become an accomplished fact, the dockmasters’ position would not. 
be an enviable one. What is really wanted is the extension of 
docks in Cardiff to the West Mud, and the whole of the docks in- 
the hands of a harbour trust with equal privileges to freighters. 
Tam glad to note the ss of the Severn tunnel. The enter- 

rise of the Great. Western Railway, and the. ability of Mi.- 

Valker, have already accomplished great things. A great waste 
of country is now inhabited by a busy community, and by the time- 
the Severn tunnel is finished there will be a populous township on 
the Welsh side. 

TI omitted to note, in referring to Newport, the great extension. 
of wharves on the west side of the river. The Alexandra Dock 
Company is extending the new Blaina and Lovells wharves. The 
Ebbw Vale Company has also made great extensions, and others.” 
are in progress by Mordey and Co. The Patent Slipway Company 
is about to begin its dry, dock at. Newport. 

A good breadth of the famous Mynyddislwyn seam has. beem 
rendered workable by some ingenious x fforts at the old Bryn pit of 
late in tapping the water. 

Mass meetings of colliers in the Rhondda Valley are to take 
place shortly, and Mr. Bradlaugh is announced to be present at one: 
of them. Efforts have been made to make Swansea a harbour of 
refuge. I recollect a'similar attempt made for Fishguard some: 
years ago, but nothing has been done, though the place near Good-. 
rick is well dotted with masts of foundered vessels—so many 
records of Government supineness in that direction. I am pleased 


to note the prospe dition of things prevailing at Swansea. 


The import of pig iron and the export of coal are well maintained,, 
and the patent fuel: market is good. 
The proposed Bill for interfering with the deep coal gates of the:. 


Forest of Dean‘ is causing a gi deal of agitation, and severa, 


meetings in support of an opposition ‘have taken place, 


| 
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7615. &c., Waste Susstances, I. Levin- 
stein, Manches' 
Tele, H. Nixon and W. Dixon, Gates- 


7617. Surpes for Horizoxta, Saw Frames, T. N. 
Robinson, Rochdale. 
Emsossinc Pixs, &c., Fasrics, &c., E. J. Homan, 
wdon. 
7619. CrupE Oxatate, J. and R. Crighton, Man- 
chester, and J. Walsh, Middlesbrough-on-Tees. 
7620. Fiusnine the Pans of WaTER-CLOsETs, T. Abbott 
and M. Hawthornthwaite, Lancaster. 
7621. Smai-arms, G. Wilkins, Birmingham. 
7622. Rarway and other Winpows, A. W. 
7623. Merauuic Boxes, J. Appleby, Birmingham. 
= ELEcTRO-MAGNETIC Motors, E. Toynbee and I. 
R. Culley, Willesden. 
7625. Qui_rep Suret, D. Barker, Manchester. 
7626. Fasrexrnes for Necxtres, W. P. Thompson.— 
— L. Gilbert, Milwaukee, U.S.) 
MANUMOTIVE VeLocipepes, W. P. Thompson.— 
Krnka, Austria.) 
7628. Curtinc ScaLops, VanpyKes, &c., C. H. and F. 
J. Dale, Leicester. 
7629. Workixe of Gas Propucers, P. O. Whitehead, 
Manchester. 
7630. CHeck-puNcHING J. N. Williams, 
New York. 
7631. Constructinc Tricycies, F. W. Jones, Exeter. 
7632. Git, Stoves, T. W. Roberts, Bramley, and Y. 
Haywood and Co., Rotherham. 
7633. Wispow SHAKING Preventers, T. Smith, Brock- 
ley, and J. Drewitt, Peckham. 
7634. Mitt Stones, H. Coubrough. 
—(G. Summerton, San Francisco, U.S. 
7635. Buxes, C. Wingfield, 
7636. Compounp Buttons, G. L. Aston and A. Hames, 


ing 

7637. Operatinc Sewrnc Macarxss, &c,, A. M. Clark. 
—(H. Field, New Bedford, U.S. 

7638. ConcENTRATOR ” Gas Lamp, G. C. Wallich, 
Retired list of H.M. Indian Army. 

7639. ConpENsER for the Seeneneere, G. C. Wallich, 
Retired List of H.M. Indian Army. 

7640. Maxine Sree, W. and J. McC. 
Cherrie, G 

7641. MARV ELLOUS ‘Parster, 8. Bellotti, London. 

Pirate Howpers, R. W. Nelson, 

7643. Frrrines for Nosrsaas, H. C. Goldfrap, London. 

7644. Turer-proor Letrer-Boxes, R. Atkin and D. J. 
Callow, London. 

7645. Viotet Marrers, H. J. Haddan.—(H. 
Hassenkamp and the Farbenfabriken, vorm. F. Bayer 
and Co., Prussia.) 

7636. PRopUcING Dyemsc Compounps, &c., H. J. 

Haddan.—{&. Frank and the Farbenfabriken vorm. F. 
Bayer and Co., Prussia.) 

7647. Automatic BorLeR Freeper, A. Mayhew, London. 

7648. Spurr Lixks, Hughes, Wolverhampton. 

7649. Properters for Sreamsnips, D. McKellar, 


7650. AsTRacats or SasH Bars, W. Luther, 
7651. Son &c., Gas-BURNERS, A. K. 
and B. D. Weston, London. 
7652. ArnGaND Gas-BURNERS, A. K. McKinnon and B. 
D. Weston, London. 
7653. ILLUMINATION of Ramway, &c., CARRIAGES by 
Gas, W. H. Beck.—{La Société Roux, Guichard, et 


7654. Treatinc Cotron-szep, P. M. Justice.—{The 
United States Cotton Seed Cleaning Company, New York.) 

7655. TrEaTinc CoTTon-sEED, P. M. Justice.—({ The 
United States Cotton Seed Cleaning Company,New York.) 

7656. for Racquets, F. O. Heinrich, Wimble- 
don, and H. F. E. Nusser, London. 

7657. Racquets, F. O. Heinrich, Wimbledon, an¢ H. 
F. E. Nusser, London. 

Saws, J. H. Johnson.—{L. EB. Mosnier-Lambin, 


ris.) 
7650. Bee and Caxe Beaters, A. C. Rex, Philadel- 


7660. SasH-LineE Hotper, W. A. Wyatt, Gosport. 
7661. Fumicatinc GREEN-HovusEs, &c., T. Lowres and 
J. Lees, Birkenhead. 


. Bailey, ‘Blackheath. 
7664. Loapine into Surs, &c., C. L. Hunter, 


7665. PuRIFYING Water, W. Anderson, London. 

7666. WaTER-CLOsET Frrtinos, H. Doulton, London. 

7667. Usmerecias and Parasots, C. D. Abel. 
Gilardini, Italy.) 

7668. Evecrricat Merers, J. 8. Ra Manchester. 

7669. B. J. B. Mills.—(B. H. 


7671. Cases, H. E. Newton.—{F. 8. Kinney, 
New Brighton, New York, U.8.) ‘ 


7672. CookINc-RANGES, J. W. Brown 
7673. ExrLosrve Provecritrs, M. Delmard, jumstead 
7674. 74, SHARPENTNG Saws, W. R. Lake.—{LZ. Martinier, 
7675. Cisterns, R. Pringle, Blackheath. 


14th May, 1884. 
7676. Haxpies of BrusHes, H. Besson and E. N. 
conv, P. Thom Rk. Wi 
‘ ALVES, 

British East Indies.) 
7678. WasHinc UsmounTrep Pxorocrapns, &c., A. 
McDonald, Penrith, and T. Kendall, Cockermouth. 

7679. Bewt FASTENERS, F. Baumann, Prussia. 
7680. Mrxrxc or Disrsrecratinc Fivurp, &c., R. 
McNichol and I. Walsh, Manchester. 
7681. DovBLE-VALVE MEcHANIsé for Sutrs’ and similar 
ATER-CLOsETS, J. G. Connell, 

7682. Supports for ine T. Rippon, near 
J. T. King. 

Macurnes, J. T. C. Lechner, 
"Columbus, U.S. 
7684. E. A. Cantrell, Sheffield, and E. 
Cavcuator for Knirrinc Macuings, E. 
7686. for Bicyorzs, R. Marshall, Not- 


7687. Emposstnc Trape-marks, &c., C. H. and F. J. 
Dale, Leicester. 

7688. Merattic Fastenines for G. Davis, 
Kentish New Town, near Birmingha: 

7689. PERAMBULATOR, G. Smith, ell 

7690. ContcaL and PyramipaL Roors, G. Candler, 


Mai me. 
7691. Comprnep and Maier for 
use, R. A. Baxter.—(L. Baxter, U.8.) 


7692. CupBoaRD Fasteners, J. and G. D. Brendon, 
Calli: 


7693. ErHer Microtome, J. Swift, London. 

7694. Gas Carsonators, H. A. Costerton, Brighton. 

7695. Vent-pea, J. P. 

7696. CurRY-comB, F. G. Kleins' Dresden. 

7697. Lace or TuLLs, C. D. Abel tL S. la Serve and 
B. L. Davenitre, France.) 

7698. SappEs for Bicycues, &c., T. Warwick, Aston. 

7699. AUTOMATIC CURRENT REGULATOR, J. 
G Snag, | and W. R. Clark, Peckham. 

7700. Srop-moTioN, J . Wilcock, and J. and E. Cock- 
croft, M 


yd. 
7701. A.J. Boult.—(A. Arrieta, Pam- 
putuna, Spar 
7702. SmoKr-consuminc Grate, A. J. Boult.—(P. 
Antoine, Haraucourt, France. 
7708. Brake-BLocks, E. Holden, jun., Ockley. 
7704. Compass, &c., R. Meager, New 
7705. Ranges, C. J. Burton, Deptford. 
7706. Furnace Grates, H. Haddan.—{M. Cocqueran, 
St. Pierre, 
7707. Castines, H. J. Haddan.—({L. Perin, France.) 
7708. Orcan REEps, M. Gally, New York, U.S. 
7709. and DyEine MAcuINERY, J. Worrall, 


7710. Pen-wipinc for Coat-sLEEVES, W. 
Timms, Eastbourn: 

7711. Maratiac Buow-canse, C. Davidson 
and H. West, Glasgow. 

7712. Acips of BeTa-NAPHTYLAMINE, E. 


Pruss' 
i713. Rep Azo Dye Srvrvs, E. Elsiisser, Prussia. 
7714. Crangs, W. W. Hulse, Salford. 
7715, PeRaMBULaTORS, A. Cornell, London. 
7716. Vatyes, R. Wrigley, Rosa, East Indies. 
oe TELEPHONE — W. R. Lake.—(J. 4 
ingsbury, Chicago, 
7718. Cuarr-cutrers, 8, Long, Fulbourn. 
7719. LyvistB_g and SELF-acTING MaTCH-BOx for Sricks, 
&c., H. Aumont, London. 
7720. "TELEPHONE Recetvers, W. R. Lake.—(J. A 
Kingsbury, Chicago, U.S.) 
7721. Wert-stop Mecuanism of Power Looms, G. M. 
Wilson, Hawick. 
7722. Curring DOURLE-PILE Fasrics, H. H. Lake.—(C. 
Coupland, Seymour, U.S.) 
7723, Warsine Burtpinos, &c., P. Dalton, London. 
7724. CALCULATING MACHINEs, J . McCarthy, London. 
7725. Mruus, J. Davis, Bristol. 
7726. Bors, &c., J. W. Phillips, London. 
7727. ARTIFICIAL FvEL, E. Robbins, Battersea. 
15th May, 1884. 
7728. and Ree.ixo Frames, W. Pearson, 
bad’ and J. H. Pearson, T. Gough, and W. E. Scho- 
field, Heywood. 
7729. Borers, W. B. Thompson, Dundee. 
7730. Sewer VenTiILaToR and ManHOLe Cover, 
ly, Maldon. 
7731. PREV ENTING the Emission of METALLIC VaPouRs, 
&c., from Cumneys, E. H. tol. 
7732. THERMOMETERS, J. Motherwell, Glasgow. 
W. J. Shanks, Spring- 


7734. Revo.vinc Fork or Arrow, C. Barker, Shadwell. 

7735. Lirtinac, &c., Apparatus, J. Heap, Ashton- 
under-Lyne. 

7736. VaLves and Taps, E. Slack, Rotherham. 

7737. Bicycies, &c., J. and J. . Bradshaw, South 
738. ANTI-NICOTINE Pipe, W. “Trubshaw, Wille 

7739. EarTH-cLoset APPARATUs and SEPARATING Par, 
A. Purkess, Andover. 

7740. Courtine, &c., Venicies, J. Darling, Glasgow. 

Sreamsutps, &., W. B. Thompson, Dundee 
SicNaLitinc Apparatus, J. W. Black, 

7743. Fitine, &c., Macurvery, J. Tickle, West Brom- 
__Wich, and F. Leonardt, Handsworth. 
7744. Packets, J. Tickle, West Bromwich, 
and F. Leonardt, Handsworth. 

7745. Hawp Batt Arr Exuavuster, J. W. Cousins, 
Southsea. 


7746. ApyusTaBLE InsTaNTaNEOUs Suutrer, T. Fur- 


nell, London. 
7747. Lamps, T. C. J. Thomas, London. 
7748. Sasu Fasteners, E. B. M. Bond, 
749. Evectric Betis, W. Blenheim, New 
7750. PNEUMATIC BREECH-LOADING Guns, T.N. 
Mefford, Ohio, U.S.) 
7751. CLEANING TUBES OF Borers, C. Allen, Woolton. 
7752. ENABLING INDICATORS to be APPLIED to Suarts, 
J. Young and J. Richardson, London. 
5753. FasTenrnc Doors of CarriacEs, C. Groombridge, 
Edmonton. 
7754. Suirts, E. C. Goddin, London. 
7755. FIRE-LIGHTERS, W. Sylvester, Castleford. 
7756. Barret Oroans, C. Pietschmann, Berlin. 
7757. DousLinc Frames, J. m, "Reddish. 
7758. Ruses for &c., E. Weild, Man- 
chester. 
7759. Buttons, A. B. Pickard, New Beckenham. 
7760. Rues, H. E. Preen, Kidderminster. 
7761. Crayons, B. Wilcox, London. 
-LoaDING Orpnance, W. A. F. Blakeney, 
7763. ose Pirss, T. L. Watson, Glasgow. 
7764. AUTOMATICALLY CLosinc Appliances for Tap 
Hotes, T. Walker, Tewkesbury. 
7765. Expanpinc Coc Wuaeeis, W. G. F. Webster, 
Folkestone. 
7766. Preservine the Arcu of the Soir in Boors, W. 
8. Simpson, London. 
7767. Exuavust Ventitators, T. Frost, Adelaide. 
7768. Firtixecs for Veuicies, G. 
Morris, Norwi 
7769. Macurne, P. Prégaldino, Brussels. 
7770. pease LES for UmBretias, &c., G. 


7771. Bearine, E. Edwards.—(F. 
Mathieu, St. Julien.) 
7772, CopreR from Liquips, W. E. 


Brendon, Exeter. 
7773. Evectric SigNaL H. A. C, Saunders 
and A. C. Brown, 
7774. STEAMSHIP aria Wilcox, Victoria. 
e.. Zollinger 


‘agner, 
7776. Cottectine Tick: Black, London, 
H. Smith, ammersmith, and W. M. 


7778. Lasts, H. Harding, Lond 
7779. Fast and Loose bonus A. M. Clark.—(F. 


Ermel, Paris.) 
7780. A. M. Clark.—(J. J. Irvine, Ten- 


nessee, U. 
7781. Speep Inpicators, A. M. Clark._(W. H. Lord, 
16th May, 1884. 


New York, U. 

7782. Errectinc Perrect ComBustion in Furnaces, 
W. J. Chubb, London. 

7783. Ar Buiast, &c., for Burnine Bricks, C. 


Price, Leicester. 

7784. Catt W. F. Allcock, Birminy, 

7785. CoMBINATION PERAMBULATOR and TRICYCLE, F. 
Mirls and E. Pierce, Manchester. 

7786. JacQUARD for Orentnc the in 
Power Looms, J. Crabtree and J. Brearley, Heck- 
mondwike. 

7787. for Comprnc Macutnes, J. 


Scott, 
7788. Bitters from Iron, &c., J. Guest, 
Smethwick. 


wir 
7789. Mouwtine the BaLLoonino Piates, &c., of Rina 
Frames, B. A. Dobson and E. Gillow, 


Sarery Parer Howper, F. E. 

‘aylor, 

7701. into Lenorus all kinds of Laces, &c., 
A. H. Davies, N 


7794, Jornt Swe for Looms, J. Slading and 
W. Hanson, Clitheroe. 
7795. Sockets for Cases, A. Reaney, Sheffield. 

7798, PoRTABLE for WiTHDRAWING FLUIDS, 
J. Whitehead, B: 

7797. CoupLines for Venicues, H, Stockman, 


for Spinnina Corron, &c., E, Hird, 


7799. Steps, W. J. Gwynn, Malvern. 
7800. Fasrenrnas for Bacs, &c., J. A. Jacobs, London. 
STOPPER, G. 8. Johnson and 
J. Pollard, Little Iiford. 
008. Counters for Boots, &c., H, Snow and 8. 
Bennett, Leicester. 
7808. Rouis for CRUSHING &c., J. Qualter, 


Barnsley. 
Wolverhampton, and 


7805. GENERATING ELecTricaL Enercy, G. G. M. 
Hardingham.—(C. Mortimer- Paris.) 

7806. VENTILATING WATER-CLOSETS, A. 

7807. Stups for Casixs, E. I. H. E. and J. T. 
Whitehouse, Tipton. 

= FastEsixs for Corsets, &c., J. J. Clarke, Bir- 


7308. Perriman, London. 

7810. CooLinc BREWERS’ Worts, W. H. Wills, Bootle. 

7811. Liquips in the Form of Spray, 8. 
and C. E. Owens, London. 

7812, PREssinc Trusses of Srraw, &c., H. Harris, 
Boston, Lincolnshire. 

78138. Gas Motors, E. de Pass.—(S. Frangois, Paris.) 

7814. CLosinc OpEentNos of Various Section, G. Down- 
ing.—(B. Leinert, Dresden.) 

7815. Carpets, A. F. Firth, U.S. 

7816. Gavorne Sueer Leap, F. 8. Smith, 

7817. Tea and Corres Ports, H. Stock, 

7818. Facinc Heaps, J. W. Philli; London. 

7819. Drittinc Macuine, R. Robin, 

7820. Rorary Dressinc Macuines, W. B. 
Dell.—(G. T. Smith, Jackson, U.S. 

7821. Drivine Cuaixs, J. Fox, London. 

7822. Sewine Macurygs, J. Fox, London. 

7823. Dressinc Cut-P1Le Faprics, J. Worrall, Salford. 

7824. Fire Currinc Macninery, A. Weed, Phila 
Iphia, U.S 

FILE Curniso Macuinery, A. Weed, Phila- 

phia, U.S. 

7526. re RNING LEAVES of Music, &c., C. Koester, 
London, 

7827. VeLocipepes, E. C. F. Otto, London. 

7828. VeLocipeves, E. C, F. Otto, London. 

7829. GaLvanic ELEMENT, A. M. Clark.—{ Wirth and 
Co., Frankfurt-on-Main.) 

7830. IMrTaTION SEAL Skins, C. Lister and J. 
Reixach, Manningham. 

7831. FILTERS, W. Oldham, Balham. 

7832. Sarery VaLvss, J. H. Johnson.—{Lethullier and 
Pinel, Rouen.) 

7838, ELEcTRicAL APraratus for TeLernones, J. W. 
Brown, London. 

7834. Securninc Rartway in their Cuarrs, R. 
Punshon, London. 

7835, CoupLine and UncovpLine Raitway Trucks, H. 
E, Brittin, Swindon. 

7836. Automatic Sate and Detivery of PRepaip 
Articces, W. P. Keeson, London. 


17th May, 1884." 
for Preparine Corton, &c., A. Wood, 
dle’ 
7838. Cast Iron SkyYLicuTt Frames, H. Steven and J. 
Walker, Glasgow. 
7 = THRASHED Corn from STRAW Rervss, 


7840. Hopers for J. 8. Dronsfield, Old- 


7841. Manvuracture of A. M. Clark.— 
(R. Blitz, Paris.) 

7842. Bicycixs, &c., T. Hughes, Aston. 

Grass Wann, J. Northwood, Kings- 
winfo: 

7844. Sream Wasuinc Macurnes, 8. Smith, Keighle: 

7845. Serinsine and Dovs.ine Corton, &c., J. and 
Hirst, Huddersfield. 

7846. GeneRaTING Steam, R. Dempster, Elland. 

7847. Ostarsinc SuLPHURETTED Hyprocen from 
Waste, F. W. Zenaut.—(H. von Miller, 


) 
7848. a &c., H. Moon and W. Morgan, Bir- 


the STRENGTH Capacity of the 
Lunes, M. H. C. Wrigley, Lon 

7850 EquaLIsaTIon of the of Worts, 
. Page and R. Ranger, Maidstone. 

7851. Por Lins, J. Burrows. Birkenhead. 

Frax and Tuisties, M. F. O’Rielly, 

7853. PHOTOGRAPHIC Necatives, &c., G. 


7854. Memeo Stanps, T. P. Palmer, Bristol. 
7855. PLanes, J. 
= Device FLEXIBLE Tunes, W. Elges, 


rlin. 
7857. for Movine MercuanpisE, H. Abbott.— 
W. C. Page, New ¥ 
7858. Picxinc Motion of WEAVING Looms, A. Sowden, 
Bradford. 


= SuuttLe Guarps for Looms, T. R. Hill and T. 
7860. CLEANSING, &c., Steam CaRBoN Gas, J. Crutchett, 


7861. Removine Syow from Rattways, H. J. Haddan. 
Schotola, Saxony. 
m CaB Doors, M. A. Israel, 


. MANUFACTURING Paper, A. J. Boult,—(D. J. A. 
oe and Uliman and Co., Germany. 
7864. &., APPARATUS, Cc. Inwood, Stafford- 


AppLicaTion of PianororTe with HARMoNIUM, 
I. Pri eld 


itehard, Sherfi 
7866. Door Knoss, &c., B. Swaine, Leeds. 
&e., Dovan, J. ent Williams, 
vi 
7868. Waters, A. Esilman, Bradf and 
A. Hi London. 
7869. Mixep &c., W. Clarke and H. J. 
7 URLING Hats, W. 
7871. — for the Hoop Frames of PERAMBULATORS, 
&c., H. A. Reinhold, Woolwich. 
7872. Looms for WEAvixo, P. Green Bradford. 
Courtine, &c., RarLway Wacons, W. H. Moon, 
7874. SuipHates, &c., from Potash Lyzs, 
D. Urquhart, London. 
7875. Gas Governor, C. D. Abel.—(B. Schrabetz, 
Vienna, Austria.) 
7876. Weavine Beapep Fasnics, C. D. Abel.—(L. Des- 


hayes, France.) 
7877. Fret Saw Macuinery, G. Jackson, Melbourne. 
PorTLAND CEMENT, Cement, D. L. 


"tor E. L. Sheldon, 


Puriryine the Stems of Topacco Pires, &c., J. 
West Ham, Essex. 
7881. CARPET-BEATING MAcurnns, R. Handyside, Edin. 


7882, ComBING J. H. Whitehead.—(/. Best, 
Lawrence, U.S.) 
7883. med Mitis, A. J. Struthers and J. 
7884, WareR, 8. Delbarre.—{A. Brin, 
Paris. 
19th May, 1884. 


of Bozstns, &c., C. 
Irvine and J. Pa‘ 


for Gna, GE, Court 


7888. CrosinG, &c., Doors of RAILw CARRIAUES, T, 
H. J. Smithson, London. 
7889. Runa, &c., SPrNNING and DovsLine Frames, R, 
Dawson, J. Cook, and H. Hopkinson, near 0) 
7890. Parinc the of 
lan, Northamptonshire. 
Gasariens, &c., W. C., A. T., and E. E, Jones, 


&c., Beverace, H. Cochrane, 
Macuines, J. E. Cutlan, Northampton. 


7894, SYPHON Tap, J. Wilcox, Birmingham. 

7895. Vatves for Stop-cocks, Crabtree, Yor' 

7896. a &c., Lace or Loopep FAsRIcs, E, W, 
Notting gham. 

7897. Cut.ery, J, Winterbottom, Sheffield, 

7898. Boxes, L. A. W. 

7899. BicycLE ALARM BEL, &e., J. G. Stormont, Bir. 


and Suors, F, 


ham, 
7900. Bor.tna, &c., Frsrous W. E. Gedge, 
3 TOPPERING BOTTLES, vette and 
Chambers, Lon 


ion, 

7902, GIMLET-POINTED Screws, H. J. Allison.—(A, G, 
Beyer, New 

7908, Automatic Time InpicaTors, &c., E, F. Bard, 
New York. 

7904. PickLe Fork and Spoon Comprnep, R. Mogford, 
Birmingham. 

7905. Case for Prorectinc Cut FLowers, Sir G. 
Sitwell, Derbyshire, and F. Plaister, Oxfordshi 

7905, Cuair, &c., ‘I’. Mcilray, 

7 NVERTIBLE TANDEM TRICYOLE, J. Dring and 
H. J. Pausey, London. 

7909, W. Manchester, 

7910. Steam Wasuers, E. K. Hi 

7911, Currixe, &c., CrncuLaR Lamp Wicks, L, A. Groth, 
—(H. Reger, W urtemberg.) 

7912, Sipnon, L. A. Groth.—(J. P. y More, Barcelona.) 

7913. Oprainina Motive PowER, E. 8. Eyland, Brist: |, 

7914. Renperinc Paper, &c., DAMP-PROOF, H. R, 
Minns, Maidenhead. - 

7915. Drippina Pan, F. Brown, Luton 

Opsrarsinc Motive Powen, Martin, 
Richmond. 

7917. Supmarive Rocks, H. H. Lake.—(C. 4, 
Sterling, New York.) 

7918. Covpiines, H. H. Lake.—(C. Struck, U.S.) 

7919, Governinc Apparatus, R. Rackham, Waltuu- 
on-the-Naze. 

7920. Steam Pumps, R. Rackham, Walton-on-the-Naze, 

7921. Surpways, J. Standfield, London. 

7922. Puriryina Musty BEER, G. J. Heathorn, Wey- 


mow 

7923. Cuain Pumps, 8. B. Goslin, London, and R. 
Rackham, Walton-on-the-Naze. 

7924. WaRpLEss Key and Lock, F. Mann, London. 

Tes, Conpvuctors or Wines, A. F. 8t. George, 


7926. Recorpixc Visrations, &¢., A. F. St. George 
‘ R eorge, 


7927. Eartu from Turnips, &c., W. Stak 
and W. Whyte, Dundee. 

7928. Bicycies, &c., J. Laughlin, St. Louis, U.S. 

7929, Firne-xscapes, G. Dows, London. 

7930, for Macuines, H. L, Pierce, 

7931, UmBrecca and WaLkine Sticks, W. H. Hawes, 
Wimbledon. 

7932. Recucatino Arr Currents, A. W. L. Reddie.— 
(L. Desuilly and Dubois, Paris.) 

7933. Tanninc Hipes, A. M. Clark.—(W. Maynard, 
New York, U.8&.) 

7934. for CHANNELLING Boot Sores, C. W. P. 

wan, London, 

7935, InpIA-RUBBER TrREs, F. Bird, London. 

7936. Kweapinc Dovon, J. H. Johnson.—( Messrs. 

Son, France 

7937 NEADING Dovon, J. H. Johnson.—(Messrs, 
Deliry and Son, France. 

7938. MaNuFAcTURING Kippon, &c., H. H. Lake.—(JI. 
Fouillet-Chevance, Paris. 

7939. CarTripce Extractor, A. M. Clark.—(N. 0. 
Waymire, Garjield, U.S.) 

7940. TreaTiInG Inox, A. M. Clark.—(R. B. Abvott, 
Freeborn, Minnesota, U.S.) 


ABSTRAOTS OF SPECIFIOATIONS. 
by ourselves expressly Sor Tue Encineer at the 
office of Her Majesty's Commissioners of Patents, 


3065. Coxstruction or Boxes or Cases ror Con- 
TAINING ARTICLES TO BE TRANSMITTED BY Post OR 
&. Herbert, Richmond.—l5th August, 

Relates to the construction of cardboard boxes, 
which can lie flat when not in use. 

4108. Furnaces ror THE ComBustion or Liquip FUEL, 
J. H. Selwyn, London.—2Ath August, 1883. 6d. 

Relates to the construction of a furnace for gene- 
rating heat by cenibuatien of —_ fuels with steam, 
built up of sections with air-tight joints, so formed as 

a admit of expansion a contraction without 

4480. reg gO W. J. Clapp, Nantyglo.—19th Sep- 

tem 
Relates to the cinployment in the construction of 
ships, turrets, and forts of iron, steel, or compound 
plates, rolled or otherwise formed with curved projec- 
tions on the exterior thereof, and with cells or cham- 
bers on the interior thereof. 

4535. Piayine Carns, B. Seedhouse, Netherton.—22nd 
September, 1883, 4d. 

The cards are formed with a part or parts thicker 
than the remainder. 

4542. Fasrenina Cravats, &c., F. R. Baker, Birming- 
ham.—22nd September, 1883. 6d. 

Relates to the construction of a spring gripping 
fastener. 

4549. Apriiances ror Stoprinc Hores MapE BY 
Couuision, &c., 1s Snips, J. Richardson, North 
Shields.—24th September, 1883. 

Relates to the construction of a “‘ pad” of flexible 
material, strengthened by cross bars and made water- 
ht at ends and sides by a border of india- 
rubber ; and the mode of application of the same. 

. Anders, London,—25 


branch stations by means of suitable instruments. 

4617. Apparatus FoR GENERATING, REGULATING, 
Measvurino, RecorpING, AND INTEGRATING ELEC- 
TRIC CURRENTS, oa _W. Thomson, Glasgow.—28th 


The armature core, in the form of a toroid, is con- 
oat iron wire wound continuously 


and 

aper, 
n uring circles are apart ce pieces. 
tential the are made of 


pro’ 
drain pipes and a filter attachment. The brushes are 
so mounted as to be lifted off the commutator should 
the direction of rotation be reversed, or two pairs of 
brushes are similarly mounted when the generator is 
to work in either ion. The field magnet coils 
are constructed from flat thin copper strips insulated 


with hmentised or the field magnets 
of bundles of bare cf very hard 
ised in situ, to a cur- 


Patents. 
*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tinding the numbers of the Specification. 
Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
name and address of the communicating party are 
~ printed in italics. 
um bartonshire. 
ompagnie, Pars. 
7670. Cc. M. J. and G. G. 
1883.—( Not proceeded with.) 2d. 
The news is transmitted from a central station to 
st 
currents these are wound in a number of layers. 
The action of rotation is vertical, and the driving 
pulley is mounted on the shaft by a friction gear 
arrangement. The oiling is effected by centrifugal 
7792. SHotrer for use in PuxHoto- 
GRAPHIC Pictures, W. Heath, Plymouth. 
7793. Gear for Enorves, F. A. Sharpe and 
W. Woollason, London. 


May 23, 1884. 


THE ENGINEER. 


395 


rent regulator; an automatic “make- break” a) appli- 
ance;” @ “long ran, a 

tential gauge, which in one form is applicable as 
safety controller to prevent over incandescence of 
the lamps; an electrostatic volt gauge; a new form of 

Daniell’s batte used the gauges; 

and toa curre! 

feation is fully illustrated by sheets of 

ings. 

4654. APPARATUS FOR ENABLING THE VEHICLES OF 
NARROW-GAUGE RAILWAYS AND TRAMWAYS TO RUN 
vpon Broap-cavoe RaiLways AND TRAMWAYS, 
AND VICE VERSA, H. W. Hargrave, Adelaide, South 
—20th September, 1883.—{Not proceeded 


P..- B .. of an axle turned as a screw at both ends, one 
end as a right-hand screw and the other as a left-hand 
screw, and the wheels ‘ respectively to 
revolve on the screws when requir 
4657. SeconpaRY VOLTaIc H. F. Joel, 

London.—1st October, 1883 proceeded with.) 2d. 

The electrodes are mide of lead wires imbedded 
under pressure in oxide of lead. In er 
hatteries on a large scale a number of perfora 
lead trays, careging 6 alternate layers of lead wires and 
oxide of lead, are and bolted 
The charging and di ‘ging a gal- 
yanoscope apparatus, 
4C62. APPARATUS FOR ASCENDING TowERs, SPIRES, 

&e., C. H. Fitzmaurice, Westminster.—lst October, 
1883.—(Not proceeded with.) 2d. 

Horizontal shafts are arranged in adjustable bear- 
ings in a frame, and are geared ther, such shafts 
carrying elastic or spiked wheels, which are caused to 
hear against the sides of the comer or other structure, 
so that when the shafts are revolved the frame will be 
ewsed to ascend or descend. 

4666. CoaL Sutppine Appiiances, P. G. B. Westma- 
cott, Newcastle-upon-Tyne.—lst October, 1883,—{ Not 
proceeded with.) 2d. 

In order to lower coal from one level to another, a 
tubular shoot is employed, and is provided with a 
valve at bottom to control the passage of the coal, the 
shoot peing. always kept full, so that the coal will not 


be broken by falling. ¢ shoot is telescopic. 
4667. CovpLincs &c. N. Thompson, London. 
—lst October, 1883. 6d. 
The object is to f cilitate the tion and dis- 


connection of two lengths of pipe or hose; and it con- 
sists in forming a flange on one pipe, having a socket 
on one face to receive a plain flange on the other pipe. 
The first flange on its other face has two or more 
inclines, and two or more slots in the edge thereof. A 
coupling piece is over the second pipe, and has 
a cylindrical cavity to receive the flange and inclines 
on the other pipe, two or more c a projecting inward, 
and being formed with teeth, with which engages a 
spring catch contained in a socket on the first pipe. 
4676. MANUFACTURE OF IRON AND Sreet, &c., 
Hatton, Hagley, Worcester.—2nd October, 1883,— 
(Not proceeded with.) 2d. 

This consists in treating molten pig iron first by 
blowing air through it until the silicon and the greater 
portion of the carbon are removed, and then com- 

leting the process after the manner of the o 
joe or Siemens-Martin or other process, in w! ich 
the metal is subject to the action of flame arising from 
the introduction of inflammable gases above the sur- 
face of the earth. 


4689. Lockine THe Hanp Gates at Lever Raitway 
CRrossINos, W. R. Smith, Kingston-upon-Hull,— 
2nd October, 1883.—(Not proceeded with.) 2d, 

This relates to mechanism wane the hand gates 
are locked by the action of turning the road gates, but 
which hand gates can also be locked by the signalman 
from his box 
4697. Warer-cLosets, &c., W. R. Lake, London.—2nd 

October, 1883.—(A communication from J. P. Putnam, 
Boston, U.S.) 18. 

One feature consists in breaking up the lower flush- 
ing stream of a water-closet provided with an wu) ~4 
and lower flushing, into several minute streams belo 
the normal level of the trap. Another feature ccnint 
in introducing the upper flushing stream into a large 
body of water; also in retarding the upper streams, 
Other improvements are described. 

4715. Cotovrep Giass Winvows, &c., H. J. Allison, 
London.—4th October, 1883. (A communication from 
J. Lafarge, New York.)—4 Not proceeded with.) 4d. 

This consists in providing a light metallic frame- 
= as a substitute for the “leading” hitherto 

mployed in coloured glass windows; and also in com- 
bin ng with the window a thin film or sheet of glass 

on either or both sides, to bind the —— a 

and protect the glass work from action of 

atmosphere, 

ori. ye FOR TRANSMITTING MOTION TO MACHINERY, 

A. Barczinsky, Lond®n.—Ath October, 1883.—(A 
Srom Messrs. Korngold ‘and Jaffe, 
Poland.)—( Not proceeded with.) 

A woven fabric of flax is rendered waterproof, 
stretched, and folded to the required width, the folds 
being sewn together and seemed. 
ong. Woven Fasrics or IRREGULAR Wipras, &c., J. 

Lee, Rochdale.—4th October, 1883. 6d, 

The object is to weave the Eastern cloak called a 
“ Bournous” in one piece by —— eh it consists in 
employing a loose sleeve on t Lg receive 
the warp to form the hood of ‘the cloak. The healds 
are each divided into two lengths, one corresponding 

the main warp, and the i to the hood warp. 

The main healds are rg we gle y the ordinary tappets 

and treadles, and the hood healds by an additional 

set of tappets and treadles. 

4720. Propucinc anp Burnino Gas, &c., B. Davies, 
London.—4th October, 1888,—(Not proceeded with.) 


Two. or more vessels are provided, in os * which 
partitions covered with silk are arranged, and impreg- 
nated with chemicals, such as bisulphide at ees, 
india-rubber, and alcohol, or sometimes ether. Air or 
steam is caused to pass through the silk, and the gas 
formed is purified and then burnt, 

4722. Fisnina Tackie, W. J. McMullen, London.— 
4th October, 1883.—{ Not proceeded with.) 2d. 

This relates to a aon action for winches to permit 
of fishing lines being e drawn off the reel as re- 
— and payed out, while it prevents the spindle 

m overrunning and the coils of the line thereon 
a becoming thereby loosened and liable to entangle- 
men 
4723. MANUFACTURE OF Axes AND Apzes, T. Mi 

and G, Neill, — October, 1883.—( Not 
proceeded with. ) 2d 

The eye and head jof ‘the adze is cast in combination 
bpd a ao of the blade, and to it the blade proper 

weld 
4724. Makino Castinas, J. Stanley and L. Bailey; 

ao. —4th October, 1883.—(Not proceeded with.) 


This relates particularly to the such 
articles as ved pulleys with flat or ‘ 

sides, and it consists in using a pattern fous ott ng 

pulley secured wu an axle, in combination 
with a bed-plate, which allows the axle to be turned so 
that the two half moulds can be made from the one 

pattern. 

4727. Umpre.ias anp Parasos, H. J. Haddan, 
don.— 4th October, 1883.—(A 
Jaedicke, Berlin.)—( Not proc 

The objects are to enabie the the umbrella to be Teadily 
ed and closed by one hand; to facilitate the ex- 
ge of the stick ; wad to prevent accidental opening 

or closing. 

4723. -Vorraic Batrerigs, A. C. Henderson, 
October, 1883.—(A 
Bassett, Paris.) 6d. 

A primary battery is constructed with a zinc and 


London.— 
communication from N. 


carbon couple separated by a porous we , the 
liquid on the zinc side being a lkali 
chloride, the carbon side having a eshition whose 
formula is “ Mn, Cl, Fe?, Cl.” In a secondary battery 
the oxide of lead is replaced by the oxide of manga- 
nese, iron, chromium, &c., or by their chlorides or 

a. The porous cells are made from a mixture 
lastic clay, broken crucibles, bard coke, and sesqui- 

/ de of iron. 

4729. Lusricatinc Apparatus, W. R. Lake, London, 
—4th October, 1883.—(A communication from &. L. 
Bucaille, jun., Paris.)\—{Not proceeded with.) 2d. 

This relates to the use of a fixed vessel from which 
the lubricant runs to a channel leading to a number of 
branches vided with special cocks, which, when 

——o low a small quantity of the lubricant to pass, 
A special “hag plug to allow air to enter the vessel is 


A bulb is iy on the end of as ape pipe, and 
contains a cross bar with a centre hole for the passage 
of a valve spindle, and between this bar and a second 
cross bar, which is ble of turning, a 
spiral spring is arra ower of the 
spindle carries a a at the lower end 
of the bulb, so that water issues therefrom a acircular 
sheet, and is dashed against the blades of a screw 
carried by the valve spindle, whereby it is broken into 
a fine spray. 
4732. Apparatus ror Use IN TRANSPORTING AND 
ExposinG SENSITISED RAPHIC PLATES OR 
B. Atkinson, Greenwich. — 4th October, 


This r ae to the employment of envelopes in form 

of a rectangular frame constructed to one or two 

plates or films, and having a front opening provided 

with a sliding shutter. The camera has a back 

adapted to fit against the rear of the body, and hinged 

#0 a8 to be moved in and out of position. In the back 
a on receptacle for one envelope, and its front is 
th an opening, while at the side is a s} 

enable the shutter of the envelope to be withdrawn. 


4783. Sarery Toy, F. J. Thomas and R. H. C. Cotton, 
October, 1883.—(Not proceeded 
This relates to a ahr bomb into which a detonator can 
be inserted and be exploded when the bomb is thrown 
on to the ground. An elastic cord is round 
the hand, so that the bomb returns to hand after 
explosion, 


4734. Harvyess, &c., G. Bra; Pep Deptford.—Ath October, 
1884.—{ Not proceeded with.) 
This relates to means «nl tecuring horses to, and 
releasing them from, vehicl 
4735. Propucina Biocks By MEANS OF 
Puorocrapny, W. R. Woodbury, London.—ith 
1883.—{ Not proceedid wit.) 2d. 
This relates to the use of negatives of ruled lines, 
blocks by Caw or dots in the preparation of printing 


so that we blocks will have 
a series of dots or 


CARRIAGES FOR &e., D. Phillips, 
London.—5th October, 1883. 6d. 

This relates to means for propelling carriages, con- 
sisting of a suitable motor driving an intermediate 
shaft, which imparts motion to a rock shaft, and this 
toa ‘friction driving clutch operating by means of 
—— arms, and which is situated on the carriage 
le. 


4737. ror Continuous Brakes, F, Wirth, 
London, —ith Octover, 1883.—{A communication from 
C. R. van Ruyven, Holland.)—( Not proceeded with.) 


The “object is to render the couplings capable of 
automatically giving warning, and it consists in the 
application to each of a whistle which can be operated 
by air passing through them. 

4738. Apparatus for BLeacutya Corton, an B. 
Sharples, near Bury.—5th October, 1883. 

This relates to apparatus for carry’ ring on the entire 
process o! ig by the bined action of chlorine 
and carbonic acid gas Xn one vessel, and it consists of 
an open vat containing a perforated box to receive the 
material, a space being left all round such box. Above 
the vat are two gasholders. each open at bottom, and 
one om ed the other, which has double sides and 


forms a 


4739. Tyre Writers, H. J. Allison, London.—5th 
» 1883.—(A communication from W. R. Perce, 
Providence, U.S.)—( Not proceeded with. ) 2d. 

This relates to a type writer in which a key-board is 
depressed by a pointer, and a = wheel — to 
revolve, sui bein, ere- 
with for advancing the paper and Seoting the letters 
thereon. 


4741. Trace Hooks, 0. Lampe, Germany.—5th October, 
1883. 6d. 


The object is to enable the traces to be instantane- 
ously released from the whiffie-tree without having 
to back the horse, and it consists in making part of 
the trace hook so that it can be turned on a gee 
when released from a catch lever. 

4743. Lips or Saucepans, &c., L. B. Bertram, London. 
—5th October, 1883. 6d. 

The lid is provided with perforations which can be 
opened or closed by a screen or shield capable of bein 
turned, the objects being to prevent liquids from boil. 
ing over and also to retain solids in the saucepan 
while straining off liquids. 

4744. Apparatus FoR Pressinc, SMOOTHING, AND 
Fryisnina GARMENTS, OR Parts or Ga 
ALSO FOR PRESSING WOOLLEN, OR WOVEN OR 
Fe.tep Fasrics, and J. H. Beecroft, Leeds.— 
5th October, 1883. 

The iron is hung on = te end of a horizontal tube 
carriage attac' to a vert pi cay le of be 
raised and lowered, and also turned. On the “able & 
a pillar to — one end of the sleeve board is hinged, 
so that it can be turned clear of the table to receive 
the ent. The iron contains a burner by which 
it is heated, the of passing off 
through the tube to which it is suspended, 


4747. Burners ror Burninc Gas MIXED wITH 
Hyprocarson Vapour, J. Sutton, London.— 
5th October, 1883, 6d. 

a. pipes by which mixed and hydrocarbon 

to the burner are led down through the 
aan of the glass chimney of argand burners, the 

— vessel containing the hydrocarbon liquid 

ng placed above the burners, so as to be heated 

4748. EmpLoyinc PEDALS IN CONNECTION WITH 
Pranorortes, J. Rushion, London.—5th October, 
1883,—(Not proceeded with.) 2d. 

Hammers are used in comteilion with the pedals 
and caused to strike the wires of the oforte above 
the belly or sound-board when the are actuated 
by the feet. 

4749. EssENTIAL From Hops, &c., 
W. R. e, London,—ith October, 1883.—(A commu- 
T. A. Breithaupt, Alsace.) 6d. 

The invention consists particularly in extracting 
essential oil from hops by means of com air. 
The hops are heated by steam so as to burst the 
cuticles of the plant which contain the oil, and air is 
then forced into the closed vessel in which the opera- 
tion is carried on. The volatilised oil mixes with the 
air, and is drawn off into a vessel in which a vacuum 
has been formed, and which is kept cool so as to con- 
dense the oil. Suitable apparatus is described. 
PROPELLING Suips, &c., C. Crosier, Gateshead.— 

th October, 1883. — communication from A, Keat- 

This consists in the use of hollow rams reciprocated 


by a suitable motor and working ropa pipes fitted 
to the stern of the vessel so as to 2Eee the —— by 
upon the surrounding w: 

screw propeller is arranged so as oa cali the vessel 

to be propelled astern. 

4751. Pyromerers, &c., W. Lloyd Wise, 
October, 1883. communication - and 
Boulier, Paris.) 

This relates to. gu = on patent No. 1698, of 
1883, and consists ones any variation in the 
volume of the liquid to be indicated by an electric 
bell, an elestro-magnet simultaneously closing the 
su ply pipe. To prevent injurious radiation on to the 
tu the liquid to the capsule, a 
flow of liquid is tained in that their con- 
taining case which i is adjacent: to the 


4752. Cuarns CHarn CaBies, C. H. Reed, Sunder- 
land,—6th October, 1888. 6d. 
The object is to dispense with the of welding 
the rome od chains, and one method consists in form- 
ks in half parts and uniting them by means 
of or the one part into 
the other. Two half parts, each forming one aif of 
a separate link, may be cast in the usual connection to 
form a chain cable. 


4758. Treatment oF Ores, &c., CONTAINING ANTI- 
MONY, BY THE Wet Process, J. Beveridge, Kun- 
corn.—6th October, 1883. 4d. 

The inventor claims, First, the speedy separation of 
oxychloride of antimony in the crystalline form by the 
addition of an excess of water to the solution of tri- 
chloride of antimony, and heating the mixture to 
from 115 deg. to 155deg. Fah.; Secondly, the recovery 
of the hydrochloric acid, and also the residual anti- 
mony remaining from ‘the trichloride of antimony 
solution by the process described, which consists 
substantially in treating the trichloride solution with 
sulphuretted hydrogen in scrubbing towers, separat- 
ing the sulphide of antimony that precipitates, 
aerating the residual acid, so as to e — the remaining 
sulphuretted hydrogen, removing last traces of 
sulphuretted hydrogen by means of cklorine or a 
hypochlorite, — une the purified weak acid in con- 
densers of alkali works instead of water; and Thirdly, 
rocess of treating antimoni«l ores in the wet 

issolving out the antimony by means of 

hloric acid with the aid of heat, and passing 
tee sulphuretted hydrogen, given off up scrubbin, 
towers, down which descends a stream of the resid 
weak acid, left after most of the antimony has been 
precipitated from it. 


4759. Saw-sHaRPentna Macuinery, H. Sands, Not- 
tingham.—6th October, 1883. 4d. 

The object is to prevent fine dust or particles of 
emery be’ dispersed around machines in which a 
revolving of emery is used to s! m saws, 
and it consists in arranging an exhaust so as to 
carry away the particles wn off from the disc. 


PackinG oF Pistons ror Steam ENoInes, &c., 
W. R. Lake, London.—6th October, 1883.—(A commu- 
nication from J. Belt, Baltimore, 6d. 

This consists partly in a packing ring of annular 
shape, with the flanged part made much wider than 
the annular projecting face, so that it can wear off 
—— the Pan can leave its recess in the 
piston- ;. and further, in a packing piece with a 
tongue, which fits into a groove in the side of the 
packing ring, while a projecting pin enters a recess in 
the ring, so that the ring and packing piece must all 
move together, and thus prevent the main ring from 
slipping around on the piston, so as to expose the 
joint. 

4766. Coxe Ovens, Newcastle-on-Tyne.— 
8th October, 1883. 

The inventor aie the use of a separate wall or 
casing to a coke oven, enclosing a space wherein the 
pressure of air outside the actual oven wall is made 
approximately equal to the pressure within the oven, 
80 as to stop or diminish leakage of air into the charge 
in the oven. 

4768. APPARATUS FoR STORING uP PowER FOR AssisT- 
ING IN THE STARTING AND PROPULSION OF TRAM- 
CARS AND OTHER VEHICLES, ALSO APPLICABLE AS A 
ContTrxvous Brake FoR Rattway Trarns, &. Hey- 
worth, Manchester.—8th October, 1883.—(Not pro- 
ceeded with.) 2d. 

This relates to the construction of an air Pest. to be 
applied to the axle of a tram-car or other vehicle, 
whereby the power required to stop or retard such 
vehicle is utilised for compressing air into a receiver, 
and which compressed air is again used for assisti 


the case, the dust being carried off to a chamber at 
one side. 


4791. Ramways, &c., J. Kenyon, Blackburn.—9th 
‘ober, 6d. 


t 1883 

This relates, First, to the nuts, beige Tone and fish-plates 
for securing rails in ‘ition ; "and Seco! mdly, to an 
in the The holes in the fish-plates 
are conical to receive a correspondingly shaped split 
nut, the elasticity of which will secure the same firmly 
in position. The rail is formed with holes or slots in 
the web at points where it rests on the chairs, whereby 
the elasticity of the rail is increased. 


4798. Raitway Sarety anp Sionat Systems, &c., P. 
M. Justice. London.—9th October, 1883.—(A commu- 
nication from C. Catala, Belgium.) 6d. 

This relates to mechanism under the control of the 
signalman, which when in the danger position will 
come in contact with a lever projecting from a ss 
train, and cause the same to apply the brakes to such 
train. 


4794. Rotary STANDs FOR EXHIBITING PHOTOGRAPHS, 
&e., A. M. Clark, London.—9th October, 1883.—(A 
communication from C. A. Schmidt, New York. ) 6d. 

Consists in a rotary sample stand, of the combina- 
tion with a vertical spindle or stand, of a rotary frame 
provided with wings, and of a spring device for hold- 
ing the said wings open so that the samples thereon 
can be seen, 


4795. Frre-escapes, A. M. Clark, London.—9th Octo- 
ber, 1883.—(A communication from J. Zerr, Keokuk, 
0.8.) 6d. 


This relates to the combination with ladders of 
belts and ropes, by which persons can be lowered from 
burning buildings. 

4796. Macutnes, A. M. Clark, Len- 
don.—9th October, 1883.—(A communication srom W. 
Cowles, New York.) 6d, 

A brush is formed of a metal tube, slit at the end, 
so as to form outwardly curved strips of various 
lengths. The tubular jar is fixed in a socket carried 
by a tubular spindle or water feed tube, which is 
situated within an outer tube capable of eg 
thereon, and provided with hooked spring prongs, to 
engage the rim of the bottle mouth. 


4798. Sewinc Macurnes, &c., L. A. Groth, London. — 
9th October, 1883.—(A communication Srom G. 
Fraenkal, Germany.)—{ Not proceeded with.) 2d, 

This relates particularly to machines for sewing 
boots and shoes; one improvement relating to means 
whereby the channel made to receive the stitches is 
closed as the seam is being made. An adhesive 
material is delivered behind each stitch of the seam 
before the seam is covered. Various other improve- 
ments are described. 


4799. Harvestine Macuines, B. Samuelson, Banbury. 
—9th October, 1883.—(A communication = the 
Marsh Harvester Company, Sycomore, U.S.) ‘6d. 

This relates to machines in which the crop after 
having been cut falls on to a platform to the rear of the 
cutting device, whence it is removed to a binding 
device, and it ists of the bination with a sta- 
tionary, lateral, and preferably somewhat inclined, 
and recessed platforra, of an apron or belts, or links 
mounted on top and bottom alors which are at Da 
angles to the cutter bar, and one or more of them being 
driven by gearing from the main driving wheel. 
These rollers give motion to the apron and cause the 
lower part to remove the crop from the inner side of 
the rearward platform to the lower platform. 

4800. . E_rcrro-macnets, J. H. Johnson, London.— 
9th October, 1>83.—(A communication from KB. F. 
Recordon, Geneva.) Gd, 

An electro-magnet is composed of an iron tube, or 


| a number of such tubes, forming the core, and pro- 


vided at each end with iron cheek plates, formed with 

flat surfaces. The coil of insulated wire is formed in 

the usual manner. 

4807. Rattways, G. J. Harcourt, Cliflon.—%th October, 
1883.—( Not proceeded with.) 2d. 

A double chair is used to fasten the rail to the 
sleepers, and a connecting bolt runs through both 
parts of the chair and through the rail. Each chair is 
extended on one side so as to overlap the other 
and at the extremity a fastening is provided which, 
in conjunction with another fastening at the other 
other end of the base, fastens the chair to the sleeper. 
4808. VeneTIAN Buinps, A. J. Boult, London.—9th 

October, 1883.—(A communication from J. B. Querve, 
France. Ni ot proceeded with.) 2d. 


in the —e of the vehicle and for propelling the 
same up 
4769. Castes, 7. C. Loe, London.—Sth 
October, 1883.—{ Not proceeded with.) 4d 
To prevent kinking in submarine cables, the core is 
covered with a series of flat galvan: iron bands 
laid so as to abut one on the other, edge to edge. 


4770. C. de October, 
1883.—(Not proceeded with 

This to patent No. 3687, 
A.D. 1881, and have for their objects to simplify the 
construction and reduce wear and tear, and it consists 
in employing one rod instead of two ‘to connect the 
slide valve with the piston which balances it; in con- 
structing the piston in one Lape and in packing the 
piston with three small rings in place of one of com- 
plicated construction. 

4771. ARTIFICIAL E. Marriott, London.—S8th 
October, 1883. 

relates to a for manufacturing per- 

forated blocks of artificial fuel, and it consists of a 

mould with a false bottom or follower operated by a 

cam to raise the compressed block ; a plunger for com- 

pressing the fuel, and a number of core pins to form 
the perforation in the blocks, and which pins pass 

igh holes in the plunger, and are carried by a 
reciprocating head. 

4773. ManuractuRE or Cements, &c., E. Robbins, 
London.—8th October, 1883. 10d. 

This relates to the ct of te from 
various descriptions of lime, such as lime putty or 
* cobble rocks,” or other cheap earths or rocks, in com- 
bination or not with ordinary cements. 

4774. Apparatus FoR REGULATING OR CONTROLLING 
FROM A DISTANCE THE FLOW OF GASES OR OTHER 
FLUIDS THROUGH PIPES OR OTHER ConpuiTs, W. 
P. Thompson, Liverpool.—8th 1883.—({A 
communication from — and B. Cros, 
Paris.)—(Not proceeded witl 

The rise or fall of mercury in the limbs of a U- -shaped 
tube complete one of two electric circuits, which by 


suitable m: te the flow of the fluid. 


4777. Compina Macuines, C. Hoyle, and I. and J. 
Ickringill, Keighley.—9th October, 1883. 

The object is to draw off from the circle of a 
“Lister’s ” combing machine two or more slivers 
such length of fibre or staple as will better suit the 
requirements of the worsted trade, and it consists in 
mounting twe or more sets of vertical drawing-off 
rollers at different distances from the comb circle. 


ConpucTORS OF J. Parker, 
Plymouth.—9th October, 1883. 

This invention is based on tins z rinciple that the 
current passes along the surface of the conductor, and 
that the Reave sony J material, by its contact with the 
surface, impedes the current. e patentee therefore 
proposes to form his conductors with a series of 
parallel grooves. 

4783. APPARATUS FoR CLEANING, SEPARATING, AND 
CLASSIFYING ws &e., A. Sottiaux, Belgium.—9th 


bottom of which is divided — compartments, 
series of bars being so hat the coal is divided 
series of nozzles, and which can be regulated in force, 
whereby the coal is classified in the compartments of 


ts in the employment of chains passing 
over pulleys and provided with counterweights, the 
object being. to facilitate the raising and lowering 
of Venetian blinds. 


4809. Hypravtic STEERING APPARATUS FOR VESSELS, 
D. P. Dey, Brooklyn, U.S., and G. M. Hathaway, 
New York.—9th October, 1883. td. 

The object is to provide means for steering vessels in 
case the rudder has been carried away or is inopera- 
tive, and for turning boats under other conditions, 
and it consists essentially in the use of pipes open 
at their outer ends and capable of being revolved so as 
to direct their open ends in any desired direction, 
when by causing a current of water, air, or steam to 
issue therefrom, the vessel to which they are applied 
may be steered as required. 

4814. Motion ror Looms, J. Richardson and 
J. Robinson, near Bolton.—10th October, 1883. 4d. 

The picking shaft is fitted in brackets on the frame 
and has a tongue which is acted upon by a striker on 
the fly-wheel, so as to actuate the picking stick. The 
pate shaft has a second tongue parallel with the 

ormer, and a tappet on the weft 0 we shaft acts upon 
this tongue at every second revolution of the crank- 
shaft, whereby the picking shaft is partly turned and 
the first tongue moved out of the path of the striker 
on the fly-wheel, which is thus only allowed to act on 
the picking shaft at every other revolution. 


4815. Execrric Arc Lamps, H. W. Pendred, Fresh- 
ford, Kilkenny. .—10th October, 1883.—( Not proceeded 


The descent of the upper carbon is controlled by a 
train of wheels and a brake. The train is mounted 
in a cage actuated by a solenoid placed in the lamp 
circuit. On the comnietaeh of the circuit the cage is 
raised, and with it the upper carbon. 

4820. Steam Boiters, H. Turner, Chester.— 
10th October, 1888.—{ Not proceeded with.) 2d. 

This consists in constructing vertical boilers with 
four or more distinct chambers, the lower one formi 
the furnace, and the two above it, which are 


one immediately above the other, are the fire or flame 


boxes, and the fourth forms the water and steam space. 


4821. Raiway Brakes, F. C. Glaser, Germany.—10th 
owes 1883. — communication from A. Bolzano, 


The obje object 2 og to improve the construction of auto- 
matic lever brakes for railway carriages, whereby 
the ordinary brake levers and rods are dis spensed wi with 
and the brake app is r o 
the oscillating framing of the carriage, the ordinary 
brake shafts and levers being replaced by an —_. 
ment of toggle links and elbow levers, enabling 
brakes to be worked by hand frum any desired part of 
the train by means of a cord or rope. 

4822. MANUFACTURE OF STRAINER PLATES FOR STRAIN- 
Ina Pup, G. Tidcombe, jun., Watford.—10th Octo- 


This consists in fi the plates in two parts, on 

being a plate cast with cel ves in its Somenabe, 
and over which plate a = nent non-oxidisable plate, 
such as rolled sheet brass, is secured, and slits formed 
therein corresponding with the grooves in the under- 
ess by means | of circular r saws. The wearing sur- 
lace may be d by el 


4825. Door Knows TO THEIR SPINDLES, 

W. Davis, October, 1883.—{ Not 
proceeded with, 

One knob is spindle, the oppo- 


—| 
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site end of which is made circular and screw-threaded 


electro-d iti 


A slot is formed through the round end, and when — 
second knob is screwed on this end a screw pine 
through its neck and the slot in the spindle, 
and engages a hole in the opposite side of the neck. 
4827. Ramway R. Ellis, Liverpool.—loth 
October, 1883.—{Not proceeded with.) 2d. 

This relates to improvements on patent No. 622, 
4.D. 1879, in which the power is applied by the exten- 
sion of volute 8 , and by compression of these 
springs the brake is withdrawn. The power for —s 
upon a piston by which the springs are compressed is 
that of a vacuum or of compressed air. The present 
invention consists spiral springs for 
the volute springs referred 
4828. MacuINes FoR ered AND PREPARING CoTTON 

Fisre, J. Blce, Manchester.—10th Octo- 


This invention is applicable to machines 
for cleaning and preparing cotton, known as “ exhaust 
openers,” and it consists in connecting the exhaust fan 
directly to the mouthtof the feed port by a short, 
straight pipe fitted to the fan casing and to the mouth 
of the port at the other end. Another part consists in 
dispensing with both the exhaust fan and beater, and 

ing an expanding mouth the full width of the 
beater cages to the feed , and if necessary in- 
ste the pamee of the fan which exhausts the air 
rom the 


4833. C. Pieper, Germany.—11th 
October, 1883. ate communication from BE. Meyer, 
Germany.) 

This consists in a use of axles fitted with ratchet 
and pawl arrangement to stretch the hammock on the 
chair frame as desired, and also in a leg support attach- 
ment for hammock chairs. 

4334. PackInG FoR TRE GLANDs oF STEAM ENGINES, 

, B. Turner, Bristol.—1ith October, 1883. 2d. 

This consists in combining Linden fibre with hemp, 
fiax, or jute, and using same to form the core of pack- 
ing for glands, which is afterwards braided with yarns 
of flax or other fibre. 

4237. 2 &c., W. Vale, Birmingham.—11th 
October, 1883. 

Consists in Tete with the spectacles a hood or 
screen. 


one. poe Rivas, J. Kerfoot, London.—11th October, 


orms of segmen’ Wi spiral rings 

inserted between oo thereof, and in om auto- 
matic adjustment, h the piston junk or cover, 
being provided if 

4840. Bits ayp Rerns, J.C. Mewburn, London. 
—llth October, 1883.(A communication from A. 
Haury, H. Rouvreau, and P. Guerineau, Paris.) 6d. 

Consists particularly in the employment in connec- 
tion with the bit of frames or rings carrying pulleys, 
and of a special arrangement aun reins for the purpose 
of enabling the driver or rider to more easily control 
2nd stop the horse. 

4341. Screw PRESS APPLICABLE FOR PRESSING GRAPES, 

J. Haddan, London.—11th October, 1883.— 
(4 “communication Jrom D. Lille, Troucens, France.) 
—{Not proceeded with.) 2d. 

The press chiefly comprises a press-screw, on which 
is mounted a nut which, when screwed down along 
the screw, pushes the press block downward. 

4842. Money Titts, &., H. A. Costerton, Brighton.— 
—llth October, 1883. 8d. 

Relates to the means for ding the ti 
placed in the till. 

4844. Punirrinc Licutinc Gas, W. BE. Gedge, London. 
11th October, 1883.—(A communication from J. BE. 
A. Servel, St. Etienne.) 6d. 

Consists, First, in the circulation of the purifying 
liquid moved by ‘the lighting gas itself, which exposes 
each of the molecules of this liquid to a chemical 
action favourable to the purification of this gas; 
Secondly, the regeneration of the gas water by quick 
caustic lime’ ‘plunged into a vat, termed reservoir, com- 
municating with the vat or vats, ‘termed of purifica- 
tion, in such wise that the liquid is regenerated in a 
constant manner in its circulatory movement; Thirdly, 
the arrangement of the purifying vat with a bell or 
receiver, and that of the reservoir vat with shelves or 

tages carrying bags of lime. 

4846. Firtrncs ror ORDNANCE, TO SUIT THEM FOR 
DriLt aND PRacTICR WITH MINIATURE PROJEC- 
TILES, R. Morris, London.—11th October, 1883. 6d. 

Relates to means of fitting small barrels into guns 
of larger calibre, and —s with them so that 
small projectiles can be over moderate — 
and yet the drill and practice with the guns can be 
the same as when they are used for projectiles of full 
size. 

4848. Manvuracture or CoLovrED GRAINED LEATHER, 
F. Wirth, Frankfort.—11th October, 1883.—(A com- 
munication from Messrs. Hausmann Brothers, Hom- 
burg vor der Hihe.)—( Not proceeded with.) 2d. 

The hides, which are first properly tanned in the 
ordinary manner, are grounded with some bright 
colour, and are stretched and dried by any suitable 
means. The skin is now bleached before or after 
Upon the leather thus prepared is laid, in 
a heat state, some dark — in such a manner 
as to cover the grain only, and leave the ground 
bright. When the covering ed has dried into the 
the latter is 4 the usual 

out, whipped up, or grained an 

finished off. 


4849. ConTROLLING TRE Supply or Gas To RAILway 
CARRIAGE AND OTHER Lamps orn Burners, W. R. 
Lake, London.—11th October, 1883.(4 communica- 
= trom M. L. Gaillard, Paris.)—{Not proceeded 


th.) 2d. 

Relates to a method of Aye wong we J the supply of 
to railway carriage and other lam «1 or burners 
means of screens or shades employed with said lamps 
or burners. 

4851. Exrracrion oF THE Precious METALS FROM 
THEIR ORES AND FROM METALLURGICAL CoMPOUNDS 
OR PRODUCTS CONTAINING THE SAME, A. P. Price, 
London.—11th October, 1883. 4d. 

Relates to the general treatment of the ores. 

4858. Liqurp Acips, C. Pieper, Berlin.— 
12th October, 1883.—(A communication from the firm 
of Vorster und Griineberg, Cologne.) 2d. 

Co; in intimately mixing the acids with finely 
divided solid materials which are not affected by the 
same so as to form therewith a powdery mass or a 
thick paste. 

4854. Grixpinc axp PoisHING H. Sackur, 
Berlin.—12th October, 1883. 

Relates to the combination with a rotating disc of a 
work table consisting of three superposed parts, mov- 
able in respect to each other, and mechanisms for 
imparting to the parts of the table such motion as that 
the upper part or slide will be moved horizontally in 
two different directions, and for adjusting the table in 
vertical direction. 

4855. Pexnoipers, J. M. Spink, London.—12th Octo- 
ber, 1883.—{Not proceeded with.) 2d. 

Relates toa cover to place over the nib when notin use. 
4857. Exemas, CATHETERS, C. H. Butlin, Cam- 


ents for making 
surgical injections that a retention of the fluid of 
injection is obtained. 


4861. Gatvanisinc Wires By GALVANO-PLASTIC 
th 
communiation from E. Den 
- 


with.) 2d. 
The ordinary molten metal bath is replaced by an 


bath, through which the wire is 

continuously drawn. 

48683. InreRNaL Stoppers FoR Borries ConTAINING 
AERATED OR Gaseous Liquips, L. Vallet, Liverpool. 
—12th October, 1883. 6d. 

Consists partly in forming a knob, or button, or 
recess on, orin b of stopper, 
stopper can be gras er, or e-acting 

and extracted S the bot le without removing the 


&c., J. Heap, Ashton- 
October, 1883.—(Not proceeded wi 2d, 

Relates partly to constructi: a ‘and chucks with 
jaws, which can be set out of the ~ so as 
grasp work of the taper or ipeegder ‘ormation. 

4865. CoupLine &c., A. Muir, Manchester. 
—12th October, 1883. 

The objects are, First, t to couple solid or tubular 
shafting without any Projection, and without neces- 
sarily the of the shafts where 
am to make the leading screws of lathes or other 
long screws or shafts of machine tools, cranes, and the 
like, in two or more pieces, ted by the imp: d 
coupli 
4871. Propuction oF AMMONIA AND ITS CoMPOUNDS 

DURING THE PrRocEss OF MAKING COKE oR Gas, 
and W. Smith, Manchester.—13th October, 
1883. 

Consists in the simultaneous introduction, at high 
temperatures, of aqueous vapour or steam and of 
hydrocarbons in the crude forms, or the vapours 
thereof among the fuel-contained gas retorts, coke 
ovens, or producers that are provided with appara- 
tus for collecting and condensing the by-products, 
Nay sap fe increased yield of the nitrogen of the fuel 
in the of ammonia and 
is obtain 
4876. ror Burnixc Limestone, J. Briggs, 

Buxton.—13th October, 1883. 6d. 


4000. FASTENING FOR THE Enps OF MACHINE Banps, 
R. Gould, October, 1883,— 
tes to the employment of a hook-and-eye. 
4911. Exastic Rops, “Bongs,” OR STIFFENING 
FOR Corsets, Wuips, AND OTHER 
ARTICLES OF WEAR AND Use, A. M. Clark, London. 
—l6th October, 1883.—(A communication from B. K. 
Warren, Michigan, U.S.) 6d. 
The stiffening fi is made from the stalks, stems, 
or quill portions of feathers, which are bound together 
by a wire or thread or by a woven external covering. 


4912. pa A. Clark, London,—13th 
October, 1883.—( A communication from J. L. Taylor, 
Ishpening, U.S.) 6d. 

Relates to a wrench made with a fast head or 
having opposite serrated sides in combination with 
concave swinging jaw, forked and serrated. 

4972. Foop ror ANIMALS, Gam, &c., E. Wylam, Lon- 
don.—18th October, 1883. 

This consists essentially in , re cod liver oil 
with ingredients suitable t for forming food for animals, 
game, or poultry. 

5002. ExHaustine THE Arr, GASES, AND WATER FROM 
Suction Boxes ror PAPER-MAKING MACHINES, H. J. 
Allison, London.—20th October, communi- 
cation from G. Lord, New York.) 6d. 

The object is to produce a@ more perfect vacuum 
when operating upon pulpy fluids, and it consists of a 
reservoir connected to a box filled with water, so as to 
seal the ends of the two roe oy the shorter of which is 
connected to the reservoir near the top by a pipe ex- 
tending downwards in the reservoir, and by a 
second pipe at a point below the lower end of the 
former, the latter pipe being fitted with a stop cock. 
The longer tube is connected near the top to the top of 
the shorter tube, and also to its top is connected a 
pipe extending down into the reservoir. A third ipe 
extends from the top of the longer tube toa separating 

ber, from the side of which a pipe leads -_ a box 


Consists in the construction and arr t of the 
kiln whereby the inventor is enabled to use the latent 
heat of the burning lime after passi as the calcination 
point, to heat retorts charged with Cannel, burgy, 
or slack, and to utilise the evolved from the latter 
as fuel to effect the calcination of the lime. 

4877. Cookinc APPARATUS FOR MILITARY PURPOSES, 
&e., J. C. Baxter, Reigate.—13th October, 1883. 6d. 

Consists of a number of superimposed and inter- 
changeable vessels, each of which is constructed with 
an internal space or passage which forms, when the 
apparatus is built up, and at the same time, a combus- 
tion chamber and a flue, the uppermost of said vessels 
being surmounted by a kettle or pot, which may act 
asa ae for regulating the draught through the 
apparatus. 

4878. Sream Encives with OscrLLaTING 
C. Jacobsen, Stockholm.—13th October, 1883. 8d. 

The object is the application of curved valve faces of 
the slide valves and the means for tightening the same. 
4880. TeLepHonic Apparatus, G. L. Anders, London. 

—18th October, 1883. 6d. 

To obviate the necessity of using a permanent 

magnet as part of the oo! instrument in cases 


= a perforated cover, the wire 

cloth carryin; e pum pi 

bottom of Sion lower end being 
sealed in water. 

5054. Traction Rope Tramways, &c., J. ¥. Johnson, 
London,.—24th October, 1883. communication 
Srom A. B Penn US. 

The principal object is “to impart the necessary 
lateral strength to the upper portion of the conduit of 
traction rope tramways, and it consists in forming the 
conduit with a bottom plate and side plates, the mad 
portions of which converge, transverse beams being 

vided, and braces secured at their lower ends to the 
ms, and at their upper ends to the side plates above 
the points where they to converge. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


.483. Hypraviic APPARATUS FOR REMOVING 
Bars, Stone, New York, N. Y.—Filed 
24¢t 


where the transmitting mi me is not 

in the main-line circuit, two. electro-magnetic re- 

ceivers are so connected with two batteries and the 

line that all main-line currents shall pass through 
em. 

4883. Transcrisinc Marks, Writincs, CHARACTERS, 
CoDE SIGNALS AND THE LIKE FROM STATION TO 
Station DisTaNT FROM EACH OTHER, M. T. Neale, 
— —13th October, 1883.—(Not proceeded with.) 


Relates to improvements on patent No. 985, dated 
23rd February, 1883, and consists in alterations 
whereby the inventor is enabled to dispense with one 
of the vessels, and its connecting tube and also its 
plunger or piston, and the connection of its arm with 
the stylus or other marking appliance, and uses one 
vessel and its appendages only at each station, so that 
the code, mark, writing, or other indication can be 
transmitted and transcribed from one to the other or 
others from and to the several apparatus in connection 
by or through one main tube connecting the water or 
other fluid or liquid. 

4885. Macuives, C. H. Benton, 
London.—13th October, 1883. 6d. 

The cores of the field magnets consist of a number 
of bars fixed to pole pieces, and having cast upon 
them end pieces. The armature coil is com of 
copper plates tapered in section, and having a hole in 
the centre to fit over the soft iron core. A division 
extending from the hole to one end of the plate per- 
mits of their a connected together so as to form a 
zig-zag circuit. e soft iron core may be in the form 
of a drum made of rings of trough section, insulated 
from each other and fastened together, iron wire 
gauze ribbon being wound edgewise in the troughs 
and having the meshes filled up with iron filings. 
4886. Coxvertinc Furnaces, W. R. Lake, London.— 

13th October, 1883.—(A communication from P. 
Manhés, Lyon. ) 6d. 
of Bessemer co converter or 
with tuyeres or above 
The space to be occupied by sy the metal, rn} combi- 
nation with an air belt provided with orifices opposite 
the tuyeres. 


488'7. Torrepoes, 7. Nordenfelt, London.—13th October, 
1883. 6d. 


Consists in a locomotive torpedo or subaqueous 


vessel having a body lighter than water, and loaded 
om, itself ada: to maintain an upright posi- 
ion. 


. Pumps, W. oe —13th October, 1883. 
—(Not proceeded with. 

The object is to eae eg a pump which combines 
acceneibllty of parts, and is adaptable to be used 
either as a lift pump or as a force pump. 

4890. Bominc Pans anp Freep or Sizinc MacuINeEs, 
Ww. and R. Taylor, Darwen.—13th October, 


1 
The object is to place the valve th h which size 
enters the bo’ on the outside of the pan, and 
to connect this valve and the valve which admits size 
from the boiling pan to the sizing trough, to the 
float in the sizing trough, in such manner that the 
action of the valves is simultaneous, and a nearly 
constant level of size is maintained automatically in 
the boiling pan and sizing trough. 
4892. Disinrecrinc &c., 0. Schimmell 
Chemnits.—13th October, 1883.—(Not proceeded with.) | rod 


steam. 


4893. Fasrenixncs ror Securixa INDIA - RUBBER 
Frocs To THE LEATHER Sotes oF HorsEsHor 
Paps, APPLICABLE ALSO TO CLAMPING OR SECUR- 
ING INDIA-RUBBER OR OTHER MOULDED ARTICLES 
TO OTHER R. Lewty, Manchester.—13th 
October, 1883.—{ Not proceeded with.) 2d. 

Consists in the employment of screws. 
4894. Kiuns ror Burnine Lime, &c., 8. De La G. Wil- 
liams, Birmingham.—13th October, 1883. 6d. 
Consists in constructing a chamber or chambers or 
tunnels within the body of the kiln, in which chamber 
or chambers or tunnels a mixture of gaseous fuel and 
air is the flame of the said 
or tunnels, and thereby 
the | column of limestone, 
or other material to be opera‘ Sa ge as it passes 
the said chamber, or between the said chambers or 
tunnels, 

4897. Packixc Cases, D. Rylands, .—18th 
October, 1883. se communication Groot, 
Abang, U.S.) 6d. 

Consists in packing cases or boxes strengthened 
grooving and Looping or or wiring. 


h, 1883. 
Brief.—A plough is formed of a curved water pipe 
having two upwardly-directed jet nozzles, and a branch 


) 


pipe with a downwardly-directed nozzle, and connected 

to the main pipe by a web, forming the attaching 

means to an inclined frame or drag. 

296,658. Comprvep AnviL, Vicr, axp Dritt, 
Weathers, Indianapolis, Ind.—Filed November 1 


In Age vice, and drill, the 
anvil A, extended base rforated rib C, and 
standard D, which is revi with a female screw, 
all being cast in one piece, substantially as described. 
(2) The ¢ combination, with an anvil having the rib C 

and stanaard D, of the jaw K, the shaft E, and rod H, 


ing thro rough the the = and connected to the jaw 
Py the head: through a hole in the 
same and cone in te drill holder on the end of the 


2966 58] 


rod, all arranged to operate substantially as described. 
(8) The combination, with an anvil having the rib C 
and standard D, of the screw shaft E and von H, which 
passes through it and carries the drill holder, all 
arranged as and for the purpose set forth. ] The 
combination, with the anvil having the rib C and 
standard D, w carries the oye shaft E and drill 
rod H, of dapted to fit st 
the back of the anvil, ‘orth. 
296,721. Se.r-apsustinc Futcrum Lever WreENcH, 
Benjamin Lockport, N.Y.—Filed Sep- 
tember 8th, 1 
Claim.—(1) yo combination with the jaws of a wrench 


296721 


rating substantially as specified. (2 
the combination of the long long a 
short movable bar 6, with jointed te 
B, metallic fulcrum’ side braces ¢ ¢, ad loo ©, Pa all 
arranged and operating substantially as s ed, 


296,681. Rock Dritt, Core McC. Derby, Astoria, 
XN. Y.—Filed June 20th, 1883 


Brie/. an reciprocating tubular drill is supplied with 
water internally by the devices shown. 


296,863. Macuine ror Packina &c., 
Louis McMurray, Baltimore, Md.—Filed February 
28th, 1884. 

Claim. The substantially as 
hereinbefore described, of the frame mounted upon a 
rotating supporting axle, the vertically reciproca 
stamps, the tappet arm shaft, the hand crank, a 
for hand crank to the tappet 

shaft and e rotating supporting axle, 
whereby the machine is propelled and the stamps 
operated oF ggead applied to the hand crank, as set 
forth. (2) The pe substantially as herein. 
before described, of a frame mounted upon a rotating 
supporting axle, one or more vertically reciprocating 

stamps, a tappet arm shaft for lifting and droppi 
said stamps, and clutch gearing connecting sai 
oe t arm shaft with the rotating supporting axle, 
for acumen the same. (3) The combination 


Lim 


of the compressing roller, its frame, and the rotating 
supporting axle with gearing and a hand crank for 
propelling the roller, substantially as described. (4) 
The combination of the frame mounted upon a rota- 
ting axle, one or more vertically reciprocating stamps, 
a tappet arm shaft for operating said stamps, rever- 
sible clutch gearing for connecting and disconnecting 
said shaft and supporting axle, and a hand crank, 
substantially as described, whereby the machine can 
be pe pee in either direction by the hand crank 
with or without simultaneously operatin fing’ the os 
or the stamps operated without prope 

chine, as set forth. 
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HURDY-GURDY WHEELS. 


Tue relative merits of impulse, and reaction, and gravity 
water-wheels have been frequently discussed; with the 
general result that the impulse wheel is condemned by 
almost all writers on the subject. In the case of the 
impulse wheel, motion is communicated by a jet of water 
striking against floats or vanes; Whitelaw and Stirrit’s 
turbine is a true reaction wheel; the overshot and breast 
systems of construction represent the gravity wheel ; while 
Jonval’s turbine isan impulse and gravity wheel combined. 
Rankine gives the efficiency of the impulse wheel as about 
33 per cent. only, and he states that for falls over about 
4}ft. it should not be used, although it is the best type for 
smaller falls. It must not be forgotten that the experience 
of nearly all authors who have written on this subject has 
been limited. They have had to deal only with compara- 
tively small heads, and there is some reason to think that 
their reasoning may not apply in practice to very great falls, 
For heads of over three or feur hundred feet either turbines 
or water-pressure engines have hitherto been employed, 
which are necessarily expensive, especially in the matter of 


FIC. 


THE 
KNICHT WHEEL 


foundations and maintenance. The comparatively rude 


miners of California have, it would seem, almost unwittingly 
hit upon the construction of a wheel which we are told on 
good authority gives as high a percentage of useful effect as 
the best and most expensive turbine. The efficiency, indeed, 
under some circumstances has risen to 82 per cent., an 
this, be it remembered, has been obtained with mechanism 
of extreme simplicity, small cost, and haga e yery con- 
siderable power. The motor to which we allude is known 


THE COLLINS WHEEL 


The Knight wheel is made of cast iron with curved 
buckets set close together. The nozzle is a narrow slit, 
curved to fit the outer edge of the wheel, the idea being 
to make the jet strike the buckets at as small a distance as 
is possible. With muddy water the wear on this form of 
nozzle becomes objectionable; with considerable heads a 
oe of circular section will, according to Mr. Smith, pro- 

bly show better results. At the Providence gold 
quartz mills, near Nevada City, a Knight wheel did actual 
work amounting to about 54 per cent. of the _— of the 
water, in addition to overcoming friction of machinery. 
Mr. Browne, a Professor of Engineering in<the University 
of California, found, in experimenting with curved 
buckets—section arc of circle—a maximum efficiency on 
the wheel shaft of 65,5, per cent.; with a periphery speed 
of about 44 per cent. of theoretical velocity of water. 
This was with a fin. ta nozzle, and a head of 50°4ft. 

The Collins wheel, when placed at the Providence Mill 
as a substitute for the Knight wheel, did the same work 
with {4,ths the amount of water. This mill has forty 
stamps, each weighing 750 lb., drop 8in., ninety-two drops 
per minute, aggregate work of lifting the stamps 1,840,000 
minute foot- There are r+ one rock breaker 
and sixteen Frue vanners—concentrators—requiring fully 
8-horse power more, making in all say 2,104,000 minute 
foot-pounds—64-horse power. This work is done by a 
Collins wheel 6ft. in diameter, running 250 turns a 
minute; the water is conducted to it through 1856ft. of 
wrought iron 5 RE being 22in. and 700ft. 15in. in 
denee—tak ischarged under a head of 389ft. through 
a 13in. nozzle. The water used amounts to very nearly 
136 cubic feet per minute. Assuming 2ft. head as lost by 
friction in pipe, 387 x 136 x 62°4 = 3,284,237 foot-pounds 


per minute; 2,104,000 + 3,284,237 = 64 per cent. as use- 
ful effect in moving machinery. 

In the Pelton wheel the jet is split as it strikes the bi- 
furcation of the bucket. e line of the jet should be 
tangential to the wheel. Where much power is needed 
two discharge pipes can be used, and any desired form of 
nozzle applied. Mr. Browne found with one of these 
wheels, which was not built on the most approved model, 
the following results: Wheel, 153in. in diameter; nozzle, 


d|#ths in. tapered; head, 50°2ft.; maximum efficiency on 


wheel shaft, 824 per cent.; best speed of bucket, very nearl 

one-half the velocity of the jet (substantially 4 (2g ))?- 

With the same nozzle, and a head of only 8ft., he obtained 
FICc.3. 


THE PELTON WHEEL 


WHEEL IS SHOWN MOUNTED oN TEMPORARY THESTLES 


as the “hurdy-gurdy wheel,” and we are indebted for all 
the information we concerning it to a very able 
paper by Mr. Hamilton Smith, jun., read before the 
American Society of Engineers in Feb , 1884. 

_We need scarcely te that 
gigantic mining operations have been carried out by the 
aid. of water. The sides of ravines and gorges, wide 
stretches of level land, rivers and channels, are traversed 
and crossed by flumes and pipes leading the water from 
the course of a mountain torrent to the locality where it is 
wanted. It is here used in various ways. A favourite 
plan is to fit to the end of the pipe a jet like that at the 
end of a fireman’s hose but much larger. This is provided 
with a ball-and-socket joint,and the tremendous stream 4in. 
to 8in. in diameter, propelled sometimes with a head as — 
as 600ft., thunders i the side of a cliff of ore 
and disintegrates and brings down the mass in a suitable 
condition for further operation. Mr. Smith’s paper 
describes a different system of working. He dealt with 
tunnels of considerable dimensions, such as the Bloomfield 
Tunnel, 8000ft. long; pumping machinery at the Idaho 
Gold Quartz Mine, and Texas Creek pipe and aqueduct. 
The water is in all these cases led through wrought iron 

ipes of comparatively thin material, made uP in 20ft. 
engths, —_ tapered, and secured together by forcing 
the tapered end of one pipe into the wide end of the next 
. With screw jacks. pa are made good with small — 
wedges. us, for example, one pipe described by Mr. 
Smith is 8764ft. long and 22in. in diameter. At present, 
however, we are not dealing with pipes but with wheels, 

1, 2, and 3 illustrate respectively the Knight, 
Collins, and Pelton wheels. Fig. 4 is a section hone 
one of the buckets of the Pelton wheel, which is said to 
the most effective yet tried. 


a useful effect of 73 per cent.; with a 3in. nozzlé, the best 
result was 75°6 per cent.; with a jin. nozzle; best result 
was 82°6 per cent, A number of tests of various hurdy- 
gurdies was made at Grass Valley some months since; under 
charge of disinterested parties. These experiments, accord- 
pn Smith, a to have been properly made with 
a ny brake and weir measurement of water, and 
showed for the Pelton wheel, while doing 107°4-horse 

wer of work, under a head of 386ft., the wonderfully 
high efficiency of 87°3 per cent; The other competing 
wheels showed a much lower rate of duty. These experi- 
ments were made with a Pelton wheel 6ft. in diameter ; 
nozzle, 1°89in. in diameter; supply main, 6900ft. long, 
22in. in diameter, with a head of 386}ft. above nozzle. 
The water used was measured over an iron weir, }in, 
thick, 3°042ft. long without end contractions. The depth ag 
measured by a Boyden hook gauge, reading to ‘001lin., wag 
°4146ft. The discharge by formula Q = 3°31 7h! + °007 J, 
would be 2°709 cubic feet per second. With water sec- 
tion of x 3°04 x 1'5, velocity of approach was ’6ft.; with 


= head due to this velocity would be 0056; to be 
safe, ‘0056 x 2 = ‘0112 = h* = additional head due to 
velocity of approach. Fteley calls in general h* = 1°5 


This makes a total head of °4146 + ‘0112 = ‘4258; then 
with same formula as before, Q = 2°819 cubic feet per 
second. The head lost by friction in pipe, with formula 


V=50 (4% )* would be = reducing total head 
of 386°5 to effective head of 384°7ft. The Bourdon 


used showed a pressure of from 165]b. to 1621b., indica- 
ting a head of say 380ft, The work done was measured 


by a Prony brake, bearing vertically down upon a plat- 


form scale, and which showed a weight of 200 Ib. upon the 
scale beam when the brake gear was suspended by a cord 
from the point a immediately above the wheel shaft ; this 
made 4 constant minus correction of 200lb. The friction 
pulley had a face of 12in., was kept wet by a jet of clean 
cold water, did not heat much, and ran without much 
jumping. There were thirteen tests made, showing preity 
even results, The first four were as follows :— 


Weight Revolutions of 
Net weight 

shown by (200 Ib.) per 

1 665 465 2544 118,342 

2 665 465 255 118,575 

3 660 460 256 117,760 

4 660 460 2564 117,990 
Totals ... ... 1,022 472,667 
[Means 2554 118,167 


The arm of the brake was 4°775ft. from centre of the 
wheel-shaft to the point resting on the scale, and hence de- 
scribed a circle with a circumference of 30ft. The work 
done was therefore (118,167 x 30) 3,545,000 minute foot- 
pounds = 107°4-horse power. The theoretic power of the 


PIPEFORI3.5+7 
TURNED AND POLISHED 


water was (2°819 x 60 384:7 x 62°*) 4,060,253 foot- 
pounds ; useful effect was, therefore, 87°3 per cent. The 
effective head being 384°7ft., the velocity of the escaping 
jet due to gravity would be 157ft. per second, or 9420ft. 
per minute. The wheel was 6ft. in diameter, hence cir- 
cumference = 18°85’, with 2554 turns per minute, ratio 
of bucket speed to theoretic velocity would be 51 per cent., 
or ‘51 (2 gh). The nozzle of 1°89in. diameter had an 
area of ‘0195 square feet; hence its co-efficient of dis- 
charge was ‘92. The hook gauge was only 2ft. back from 
the weir, and doubtless gave a slightly too small depth of 
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water; the co-efficient of ‘92 for the nozzle, as above, is 
rather small, also indicating slightly greater discharge 
than that aye are ae these experiments show 
in any event a duty of fully 85 cent., which agrees 

An inspection of a small Pelton wheel, running at a very 
high velocity, showed that it “carried over” a surprisingly 
small amount of water. This fact proves the excellence 
of this particular form of bucket. Mr. Smith at first 
found it difficult to believe in such high percentages, but 
from the evidence before him is now satisfied that, with 
a wheel properly designed, and with heads above 100ft. or 
even less, a on oe amount of work can be got out of 
water by the hurdy-gurdy than by any other form of wheel. 
Water pressure engines may possibly give as good or better 
results, but their great cost—due to the solidity with 
which their working parts and column must be built to 
withstand the shock of arresting the moving water—will 
prevent them from coming into general use. Where a 
wheel is so placed that it will at times be submerged by 
back water, the turbine is, of course, preferable to any 
other wheel. In other regards, however, the hurdy-gurdy 
poe almost every advantage. The chief misappre- 
ension as to the hurdy-gurdy been in considering it 
simply as an impact and not also as a pressure wheel, 


uge | which, when ory designed, as Mr. Browne points 


out, it clearly is. n examination of a hurdy-gurdy 


with either flat, recessed, or curved buckets while 
at work shows. that the wheel carries over a large amount 
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of water, the force of which is consequently lost, and in 
fact becomes an additional load to lift. 

A description of the mode of using water-power for 
driving the North Bloomfield tunnel in California, some 
years since, will give a good illustration of some of the 
advantages of the hurdy-gurdy. This tunnel was origin- 
ally about 8000ft. long, through a slate highly meta- 
morphosed, with its general line passing under a good- 
i stream ata depth of about 190ft. There are eight 
working shafts, each about 200ft. deep, which, with the 
lower entrance or portal, gave sixteen working faces. 
Diamond drills were used at the lower heading requiring 
power; the other fifteen headings were driven by hand- 
work. It was uncertain how much water would be 
encountered, but from the location it was evident that a 
large quantity might be struck in any shaft, and hence it 
became necessary to have ample power at hand at each 
opening in readiness for such an emergency. <A pipe 
main was laid along the general line of the tunnel, with 
its penstock 285ft. vertical above the surface of the upper 
shaft and 549ft. above the lowest shaft. It was nt of 
single rivetted sheet iron, No. 14 Birmingham gauge, in 
lengths of 20ft., put together stove pipe fashion, with the 
joints made tight by cloth tarred strips and pine wedges. 
This pipe has a diameter of 15in. at the penstock, dimin- 
ap, ey this to 13, 11, and 7in. at its lower end. From 
this short branches, 7in. in diameter, were extended to the 
several shafts; it was in one place carried across the 
stream by a light suspension bridge, some 150ft. long, the 
trunk of a tree on either side forming convenient towers. 
The aggregate length of the main and branches was 
9960ft., with some 2500ft. additional for the branch to the 
diamond drills. The water was brought to the wheel by a 
discharge pipe some 9ft. long, having a vertical movement 
by ball-and-socket joint, so that at pleasure, by dropping 
the pipe, the machinery could be run at various speeds or 
entirely stopped. At the end of this discharge pipe was 
a cast tapered nozzle, about 33in. in diameter, into which 
was inserted a ring of saw-plate steel having the desired 
diameter, and which was held in place by an annular screw 
cap. By changing the ring, which only required a few 
moments’ time, any desired amount of water, up to 3 or 4 
cubic feet per second, could be discharged inst the 
wheel. The stop-gate was left wide open while the ma- 
chinery was running. The pumping was done by eighteen 
pumps of Cornish pattern ; the largest amount of water 

from any one shaft was something over 30 cubic 
eet a minute; the power at hand, however, was ample to 
have pumped more than twice that quantity. It was rather 
curious at this shaft to see more water coming from the 
pumps than was used on the wheel. The two diamond 
drills were driven by a small hurdy-gurdy set on the rear 
of the drill i This, but at another tunnel, was 
afterwards modified by placing a separate hurdy-gurdy on 
a sleeve of each drill rod, the advance movement of the 
drill being given by hydrostatic pressure on an annular 
piston, thus doing away with all gearing. These eight 
sets of machinery were run for nearly 23 years’, the 
only break being that of a spur-wheel, doubtless caused 
by the careless dropping of a steel bar between it and its 
pinion. Aside from this acccident, practically not a 
dollar was spent for repairs, and the machinery, including 
the pipe, was in about as good order when the tunnel was 
finished as when it was first erected. One man, on a 12- 
hour shift, operated the machinery at each shaft, besides 
dumping the cars; two men kept the eighteen pumps on 
the line in order, the principal work being in keeping the 
suction pipes for the down grade headings tight, thus a 
force of eighteen men was only required for the eight 
shafts. The cost of the pipe, gates, &c., when put in 
place, was 14,631 dols., a of the machinery about 
60,000 dols. 

Our readers must not suppose that we assert of our own 
knowledge that the Pelton wheel is as efficient as stated. 
We give the figures supplied by Professor Browne, and 
during the discussion which followed the reading of Mr. 
Smiths’ paper no one impeached their accuracy. It is 
worth notice that Mr. Browne says, “When a jet of water 
strikes a stationary bucket, as shown in Fig. a or J, 
so soon as the motion becomes permanent, the wedge- 
shaped portion of the water, shaded with horizontal lines, 
becomes practically stationary.” ‘“ When such a bucket is 
used for a wheel, it is plain that the shaded portion of the 
water is ‘carried,’ and must subsequently escape with 
nearly the full velocity of the bucket.” The wedge 
which is inserted in the Pelton bucket takes the place of 
this “dead” water. It is not improbable that the form of 
the jet affects the results. We give on p. 397 sections of the 
nozzles used, with particulars. 

The whole subject is one of considerable interest. It 
will be seen that the hurdy-gurdy wheel is very simple 
and inexpensive, and in our slate quarries and in other 
situations where large heads of water are available, Eng- 
lish engineers may perhaps be able to follow with advan- 
tage the example set by their American brethren. 


Pustic Works IN GENOA.—The new harbour works at Genoa 
have lately been pushed along actively, anda limited number of 
passenger vessels as well as cargo steamers can now lie alongside, 
and could be discharged by cranes if there were any ; but at present 
they are discharged in the old way by means of lighters, except 
onl, which is in part discharged direct into the trucks. The outer 
mole is now above water for nearly its whole length, and many of 
the quays and moles in the interior of the harbour are finished and 
in use. A double line of rails has been laid round the quays at 
present in use; but it is stated that the great evil connected with 
the railway management at Genoa, viz., want of trucks, continues 
without any improvement being made. Several very important 
works which the Municipality of Genoa had projected for execu- 
tion in concert with the Government have been decided upon and 
the contracts signed. The fortifications on the east side of the 
town, known as the “‘ Fronti basse,” are to be pulled down, and 
the ground gained will in part be converted into a military parade 
ground, and the rest be built over. The “‘Marble Walk,” which 
extends round the bottom of the harbour, is also to be pulled down 
and the space gained given up to trade. The Custom House is to 
be removed to a new and more suitable building, and the present 
one will be turned into an art museum. Many other changes are 
to be made with a view of fitting Genoa for its increased and in- 
creasing trade, and some of these changes will destroy much that 
is picturesque, and recalls the great days of the old Republic. 


MACHINERY AND MECHANICAL APPLIANCES 
AT THE INTERNATIONAL HEALTH EXHI- 
BITION. 

No. IV. 

The Blackman Air Propeller Ventilating Company, 
Limited, Fore-street, E.C., show several of their propellers, 
two of which are driven from the main shafting, one of 
48in. diameter, blowing air into a building which repre- 
sents a factory or workshop, and another 36in. diameter, 
fitted inside the same building, from which it exhausts, 
discharging by a louvred turret on the roof. Since its 


BLACKMAN AIR PROPELLER. 


introduction from America last year the construction of 
this propeller has been considerably improved. We illus- 
trate the latest form above; and it will be seen that 
the three arms supporting the spindle are duplicates of 
each other, the journal being cast with a sphere on it, 
which is gripped by the ends of the arms after the spindle 
has been set true. The bearings are of cast iron, four 
diameters long. A spanner is the only tool required for 
fixing the frame, or for replacing any part of it, the bolts 
throughout each machine being of the same size. The 
object of this propeller being to move large volumes of air 


into one of Pfleiderer’s sifting machines, in which, by the 
aid of a spiral brush, a sack may be sifted in a very few 
minutes, and from this into the dough-maker or kneadi 
machine, the sponge or ferment being added at the same 
Fig. | time. This latter machine is 
illustrated in Figs. 1 and Q, 
It is arranged to act as a mixer, 
stirrer, and kneader, so that 
the sponge can be set and the 
dough mixed in one machine, 
instead of requiring separate 
ones for each operation, as ig 
generally the case. It con- 
sists of a pan of sheet steel 
or gun-metal, in which are 
revolved two sets of pecu- 
liar shaped blades, and which is mounted upon a frame so 
that it can be tipped by hand or steam power, according 
to the size of the apparatus. The blades are revolved by 


Fig. 2—PFLEIDERER’S DOUGH MIXER. 


gearing outside the pan, and can be reversed by an inge- 
niously-arranged friction clutch, in order that they may 
eject the dough when the pan is tipped. The dough and 
ferment are thoroughly mixed and worked up together 
into a homogeneous mass, the operation lasting some three 
or four minutes, after which it is delivered into a truck 


MASON’S TWO DECKER OVEN. 


with as little increase of pressure as possible above that of 
the atmosphere, in order to keep down the horse-power re- 
quired for driving, it is desirable to arrange the inlets and 
exits so as to maintain the full area of propeller through- 
out. We understand that in practice the company, as a 
rule, find no difficulty in attaining this, and there is, 
therefore, seldom occasion to provide more power than 
that necessary for moving free air at the required 
velocity, plus the friction of the apparatus, a 48in. propeller 
only ing one actual horse-power for moving cove f 
16,000 cubic feet of air per minute at 20ft. per second, 
representing about 7687 foot-pounds of work done per 
horse-power. Where pressure is not wanted, this fan 
gives a cheap and expeditious method of ventilation, and 
it has been found of great service in clearing out steam 
and foul air from buildings, and in producing currents for 
drying purposes, where it is generally found more desirable 
to bring large volumes of air at a comparatively low tem- 
perature in contact with the material, instead of using a 
smaller quantity heated to a high degree. The propeller is 
very easily fixed, and can be placed wherever an opening 
can be made in a wall, ceiling, or floor, the chief points to 
be observed being to keep the air ducts up to the full area 
between the blades, and to allow a clearance of about one- 
fourth the diameter all round the outside of the fan. ~ 
In the mechanical bakery department, which is entirely 
driven by Otto gas engines, many well-known firms have 
contributed to make a very interesting display, the various 
processes of bread, cake, and biscuit-baking being shown 
im their entirety. We now. propose to describe these in 
terms such as we think will be acceptable to most of our 
readers, but without entering into minute details, and we 
will commence with the hygienic bakery of Messrs. W. 
Hill and Sons, Bishopsgate-street, E.C., which seems to 
have been fitted up with great care and completeness. All 
the water used in this establishment is filtered through 
one of Johnson’s filter presses, in which arrangements are 
made for readily changing the filtering medium, so as to 
avoid the possibility of the carbon itself becoming a source 
of contamination, as is often the case in ordinary filters. 


The flour is stored above the bakehouse, and is delivered 


and allowed to prove. When the dough is sufficiently 
proved, it is then cut up and divided into pieces, according 
to the use to which it is to be put, and made up into the 
desired form. For making oie as well as for some other 


yurposes, Pfleiderer’s dough-dividing machine is used. 
™ this apparatus a piece of dough of the necessary 
weight is placed in a circular metal box, in which 


Fig. 4—MELVIN’S DOUGHING MACHINE. 


by a movement of a handle, a number of knives 
are caused to rise through slits in the bottom, and 
these passing through the dough divide it into thirty 
distinct pieces, each of the same weight. The operation 
only takes about half a minute, and when it is con- 
sidered that in many bakehouses several thousand rolls 
are made every night, it will be evident how large a saving 
there must be over the ordinary method of breaking up by 
hand. The ovens are the invention of Mr. W. F. Mason 
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Longsight, Manchester, and consist of a two-decker and a 
single one, the latter being fitted with a travelling baking 
late. The heat is generated in a furnace at the back, 
ea which run a number of flues arranged so that the 
front of the oven is always kept at the highest tempera- 
ture. In many other systems the reverse is the case, and 
as the bread which is set first comes out last, it is not only 
exposed to heat for a longer time than that at the back, 
but the heat itself is more intense. 
Another important feature is the 
arrangement 7 which the heat can 
be diverted wholly to the top or 
bottom, and by which it can be turned 
direct to the chimney as soon as the 
oven is sufliciently hoi. The intro- 
duction of the travelling baking plate 
is also a step in advance. It enables 
the whole of the batch to be set and 
withdrawn at once, thereby ensuring 
an equal ing and a uniformity 
of colour, besides preventing dryness 
and loss of weight, which cannot 
well be obviated when the batch 
is slowly withdrawn by the use of a 
. Besides this, the expense of an 
expert setter may be dispensed with, 
as any lad can fill the baking plate 
and run it in and out, and the la ur 
of setting and drawing at the mouth 
of an oven, with its stream of hot air 
aud steam issuing into the baker's 
face, is avoided. The furnace being 
at the back, all dirt arising 

rom the fire and ashes is kept away 
from the bakehouse, and as coke is 
used the fire is smokeless. The oven 
doors are made to close quite tight 
without caulking, and an arrangement 
is provided for allowing the steam to 
direct into the chimney. Each 

oven is fitted with a pyrometer to 
enable the attendant to maintain the 
temperature at the proper degree. 
We illustrate by Fig. 3 one of 
Mason’s patent continuous two-decker 
ovens with travelling baking plates. 
Such an oven occupies no more floor 
space than a single one, and will turn 
out twice as much work for nearly 
the same consumption of fuel, while 
the first cost is very much less than 
that of two single ovens, The baking 
can proceed continuously without 
waiting for firing up between the 
batches, and the cost of fuel is stated 
to be not more than 2d. per sack of 


all the bearings within the machine are fitted with 
self-lubricating bushes requiring no oil. The flour 
is then passed into the sponge stirring machine, and 
by means of revolving blades is mixed up with the 
proper proportion of yeast and water in about four 
minutes. The blades are then withdrawn, and the tub 
removed, in order that the dough may stand from one and 
a-half to two hours, to allow fermentation to take place, 


PZARN'S PUMP. 


2801b, A somewhat different system of baking is shown by | and in the meantime a second and third batch may be 


Mr. Marshall, Strand, W.C., the machinery aving been 
supplied by Mr. T. Melvin, Glasgow. The flour is deli- 
into a patent mixing and sifting machine, 


prepared in a similar manner if required. When fermen- 
tation is sufficiently advanced, salt, and a little more 


which | water are added, and the dough stirred again for a couple 


consists of an iron casing bolted to the underside of the | of minutes. Itis then passed into the doughing machine, 


vil 


Hite 
| 


bakehouse roof, within which a number of blades revolve | 


ind thoroughly blend the whole in about a couple of 
minutes. A shutter is then opened, and the contents 
discharged into the sifting apparatus, which is placed 
below. Here there is a wire sieve of large mesh, above 
which agitating blades revolve »apidly in close proximity 
to the surface of the sieve, and soe down all lumps at 
the same time that the flour is driven towards the peri- 
phery of the blades and through the sieve. For cleanliness, 


| | 


OTTO GAS ENGINE AND FEARN’S PUMP. 


of which we give a section in Fig. 4, in which seven mixing 
blades of Siemens’ steel, cotatid by stron gearing outside 
the casing, press, and cut, and turn over the doug 

a manner as to form it into a perfectly homogene- 
ous mass, every icle being brought under their 
influence. The blades are so formed that when 
they approach one another, their action is not simul- 
taneous over their whole length, but ual, thereby 
reducing the strains on the machine, and they extend to 


the bottom of the casing, so as to treat the whole mass 
of dough. The three driving shafts are ed at such 
a level as to avoid all leakage at the points where they 
pass through the case, and to allow of :roper lubrication. 
The machine is emptied by tilting it over by means of 
worm gear, the rotation of the blades assisting in dis- 
charging the dough. In some instances this machine is 
used for preparing the sponge, but the makers 
consider it best to carry out 
the two operations separately, as 
here described. The dough thus 
pares is ready for dividing, this 

ing done by hand or by inery 
according to the articles it is desired 
to produce. Mr. Melvin also ex- 
hibits a biscuit brake, consisting of 
a pair of 8in. diameter rollers, 24in. 
long. The oven used by Mr. Marshall 
is heated by gas, on the patent of 
Messrs. Gilson and Booer, London. 
The system can be very easily applied 
to any ordinary oven of con- 
struction, and it consists in the 
introduction of a number of atmo- 
spheric burners at the front, just 
below the roof, the stream of burning 
gas flowing over to a flue at the 
arthest end, while the products of 
combustion, still at a very high tem- 
perature, are led back along one side 
to the chimney. The consumption 
of gas at the Exhibition is said to be 
about 270 cubic feet per hour, and the 
result seems in every way satisfactory, 
the apparatus being easily managed, 
and well under control. The patentees 
not only claim the advan’ result- 
ing from inereased cleanliness and 
facility in working, but say that 
there is an act saving in flour 
which is sufficient to pay for the 
whole of the gas consumed in baking; 
and we understand that Mr. 
Marshall’s experience in his own 
bakehouses fully confirms this state- 
ment. 


Messrs. J. Hughes and Co., Great 
Dover-street, S.E., exhibit in the 
bakery department a small flour-mill, 
with stones 3ft. diameter, having a 
little crane attached for convenience 
in raising the top runner when it 
requires dressing, as well’ as various 
other improvements. They also 
show several specimens of mill 
furniture, among which we may 
mention a nicely made dressing machine, with mahogany 
cylinder 4ft. long, with brushes, &c, for sepa- 
rating the bran and pollard from the flour. Messrs. 
Hughes’ object is to illustrate to many of the large agricul- 
turists who may visit the Health Exhibition, and wh 


generally possess a portable engine or some other source of 
motive-power, how they may, if they choose, a = 
an 


in such | own flour, and save the expense of sending 


forwards to a mill, situated perhaps at a considerable 
distance from the farm. This is a difficulty frequently 
experienced in this country, as well as in the Colonies. 
The machines are made specially light and — and 
are easily fixed by bolting to the barnfloor. e mill will 


grind oats, barley, and other grain for cattle and poultry. 
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The Dowson Economic Gas Company exhibits a com- 

lete set of plant in operation, the gas being used for 

riving the twin-cylinder 12-horse power ‘Otto engine 
described in Tar Eyervee of 16th inst. This engine indi- 
cates about 25-horse power, and has a brake power of 
about 20-horses, the space occupied by the gas plant 
being only 10ft. by 7ft. by 8ft. high, and the cost erected 
complete £175; so that it is not only cheaper than an ordi- 
nary horizontal steam boiler of equal power set in brick- 
work, but it requires no chimney and occupies less space. 
A point of still greater importance is that this combina- 
tion of Otto engine and Dowson gas is more economical in 
consumption of fuel than the best steam engines and boilers ; 
and bearing in mind the superior efficiency of the inter- 
nally-fired gas engine compared with the steam engine, this 
exhibit marks a distinct advance in the development of 
this important subject. The gas is made by passing a mix- 
ture of superheated steam and air through a mass of 
incandescent fuel, about 13 1b. of coal and 7 pints of water 
being required to produce 1000 cubic feet of the gas. The 
steam can be produced and superheated in the apparatus, 
or it can be taken from a neighbouring boiler. The 
average cost of the gas when made on a moderate scale is 
stated to be 3d. per 1000 cubic feet, including an allow- 
ance for wages of attendant, repairs, &c. For general pur- 
poses about four times and for the Otto engine about five 
times as much of this as of ordinary coal gas are 
required; so that in ing a comparison of effect, the 
increased consumption must not be lost sight of. Even 
then, however, the saving would seem to be very large. 

In our annual review of 4th January last we mentioned 
that Mr. Dowson had succeeded in obtaining a_horse- 
power for 141b. coal per hour, this being the average 
result of a trial extending over seventeen days at the 
works of Messrs. Crossley Bros., where eight Otto engines 
are worked daily with his gas. This very satisfactory 
result has since been confirmed by an interesting trial 
made in the presence of the engineer and four members of 
a Local Board, who desired to make a comparison with 
steam power for a pumping station. In this trial the 
gas generator, &c., was placed on a weighing machine, 
there being a loose water joint in the vertical pipe 
conveying the gas to the engine, and in this way 
the weighing machine was quite free to move up or down, 
and readings were taken of the actual fuel consumed 


. during the trial. The engine was kept fully loaded at a 


speed of 160 revolutions per minute, and frequent indicator 
diagrams were taken. The general result was that the 
engine indicated about 32-horse power, while the fuel con- 
sumed, including ashes, and waste during the night, was 
1:23 lb. per indicated horse-power per hour, or about 1°5 Ib. 
per brake horse-power per hour. The engine had been in 
daily use for nearly two years, and was not of the new 
type, which gives the best results with Dowson gas. We 
understand that these results were much better than those 
offered with steam by all the competing firms, and showed 
an annual saving of £230 in working cost compared with 
steam engines of the best makers; and we believe the 
committee have therefore recommended the Board to adopt 
this system of motive power, especially as Messrs. Crossley 
showed their confidence in the result by guaranteeing, 
under a heavy penalty, that the fuel consumption should not 
exceed 1°5 1b. per indicated horse-power per hour in regular 
work. The Dowson gas is applied to many industrial pur- 
poses, and at the new County Lunatic Asylum, Gloucester, 
it has been used for nearly a year for all the cooking, 
baking of bread, heating of water for kitchens, laundry, 
baths, &c., and for driving two 12-horse power Otto 
engines, and the architects have reported that the general 
result shows a saving of about 50 per cent. in the con- 
sumption of fuel compared with ordinary fires. At the 
Health Exhibition, the company shows a new form of 
circulating boiler, specially made for heating by gas. In 
connection with Messrs. Dowson’s exhibit we illustrate 
on page 399 an improved double ram pump made 
by Messrs. Frank Pearn and Co., Manchester, which 
is being shown in operation driven by a belt from the gas 
engine. This pump is capable of delivering about 8800 
gallons of water per hour against a head of 200ft., the rams 
being 7in. diameter and 9in. stroke. A number of them 
have been supplied for both water and sewage pumping, 
as well as for fire purposes. e same design of pump is 
used for driving direct with mortice gearing from the Otto 
engine, a friction clutch being provided for throwing it in 
and out of gear. This arrangement we illustrate on 
e 399. 

r. William Whiteley, Bayswater, W., shows a refrige- 
rator van for transporting perishable foods in warm 
weather. The cooling apparatus is placed in a movable 
box entirely below the ficor of the van, and consists of a 
small fan worked by a belt from one of the hind axles, 
which sends a continuous current of air over ice contained 
in a series of four trays, arranged in such a manner as to 
expose a very large cooling surface. The refrigerated air 
is then introduced through a hole in the bottom of. the 
van, and, of course, the supply continues as long as the 
vehicle is running, the ice being easily replenished as 
required. At the Exhibition the apparatus is shown at 
work driven by a Bischop gas engine, which is too well 
known to require description here. 

Cloth-cutting and ironing machinery is exhibited by 
Messrs. Aublet, Harry, and Co.,London. The larger of the 
two cutting machines is driven from the overhead 
shafting, and in principle is essentially the same as an 
ordinary band saw, only with a much greater overhang of 
arm. For cloth and similar material an endless band or 
knife is used, but for moles, corduroys, &., a saw with 
teeth about lin. pitch is adopted. This machine is capable 
of cutting the heaviest canvas, linen, leather, &c. It is 
fitted with self-sharpening gear for the endless knife, 
and an improved spring arrangement, which allows the 
upper pulley on which the band runs to give a little when 
any undue strain comes upon it, in order to prevent the 
snapping of the knife. The small cutting machine is con- 
structed to be worked by treadle, hand-power, or by 
belting, and is of precisely the same construction as the 
larger one, though not quite so complete in details. Asan 


example of its capacity, it is stated that 500 dozen com- 
plete shirts have been cut out in one week by one cutter 
and three assistants. The ironing or pressing machine, 
which is worked by hand-power, consists of an iron 
carried by a hinge at the end of a tubular sliding arm, and 
an adjustable board, which can be raised and lowered by a 
treadle. The iron is hollow and heated ee an 
atmospheric gas burner, which can be easily removed for 
cleaning when required. To avoid the escape of gas 
fumes direct from the iron into the room where they 
would be likely to be inhaled by the operator, advantage 
is taken of the tubular arm for conveying them away toa 
more convenient place, a tray being provided to catch the 
condensed steam and other matters carried off by it. 

Mr. John Stones, of Ulverston, shows a steam-power 
hoist of usual construction fitted with his patent safet: 
shutters and doors, the main feature being that at eac 
floor the openings to the hoistway are always closed unless 
the cage happens to be at that particular floor. The doors 
are worked by the cage itself in a very simple manner, 
very little attention being required on the part of the man 
in charge. In this way it is claimed that it is next to 
impossible that any accident should occur from persons 
falling through the openings, while in case of fire, com- 
munication between one floor and another would be closed, 
and the flames prevented from ascending through the 
hoistway and spreading to the upper storeys of the 
building. Mr. Stones exhibits a number of revolving 
shutters and other contrivances in another part of the 
Exhibition, but these hardly come within the scope of the 
present series of articles. 

Messrs. S. H. Johnson and Co., filtering engineers, Strat- 
ford, E., exhibit in Class 21 a novel household fitting in 
the form of a fixed water filter for attachment to the main 
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service pipe, which seems to be exceedingly simple and 
efficient in action. Two 3in. tubes have been arranged to 
show the effect of filtration, and looking through a depth 
of 8ft. the contrast is very striking, the service water being 
of a yellow-brown colour, whereas the filtered water is a 
clear blue-green, showing a marked reduction in organic 
and other colouriag matter. A view, showing the manner 
in which the apparatus is used, is given above, Fig. 8. The 
object in designing it was to obtain a thoroughly efficient 
chemical as well as mechanical filter, which would be so 
simple, and so easily accessible for cleaning, that it might 
be left with safety to the care of an ordinary domestic 
servant; and it is claimed that these objects have been 
attained in the following manner :—The filtering medium 
employed is a disc of thick paper of close texture, formed 
of a pure vegetable fibre pulp, with which is incorporated 
a certain proportion of animal charcoal from which the 
phosphates have been removed. The filter consists of a 
wall plate provided with a raised rim truly faced, and the 
recess thus formed is the supply chamber of the filter, 
which is put into communication with the main. On the 
wall plate is placed a disc of the prepared paper, which is 
kept in position by a cover plate, which nips the paper all 
round the raised: rim, and makes a water-tight joint; the 
whole fixing being accomplished by means of a single 
central bolt, as shown in the cut. The price of the 
paper is 4s. per 100, so that the cost of replace- 
ment need be no bar to its being frequently done. 
It is stated that through a filter of this kind only 12in. in 
diameter, fifteen gallons of water will pass per hour, and 
there is therefore no necessity for any store of filtered 
water, as it can drawn off continuously as fast as is 
required for an ordinary drinking fountain. One of the 
special features of advantage claimed for the apparatus is 
the great facility with which the filtering medium can be 
replaced, the importance of which is strongly urged by the 
introducers, the intention being that the paper should be 
replaced at short intervals, say, every few days. That 
this is a step in the right direction will probably be mani- 
fest to every one who has ever taken the trouble to 
examine the state of the filtering medium in the old- 
fashioned filters where the impurities were allowed to 
accumulate for along time. The removal of the phosphates 
is also considered important, for not only is the animal 
charcoal rendered ten times more active, but the foul 
growths which are promoted by the existence of the phos- 

hates are avoided. Other forms of this filter are shown, 
in which a battery of such filtering cells are employed like 


an ordinary filter press, and by means of these it is pro- 
posed to filter the whole supply in the main service pipe, 
and since the resistance occasioned by the filtering nat a 
is small, the ordinary pressure of the main is not only 
enough for this purpose, but affords a sufficient residual 
pressure to meet the requirements of ordinary services, 
These main filters are now made sufficiently large to filter 
50,000 gallons per day, and the cost of filtration through 
carbon paper on this scale is said to be only one halfpenny 
per thousand gallons. 


LEGAL INTELLIGENCE. 


QUEEN’S BENCH DIVISION. 


(Sittings in Banco, before Mr. Justick GROVE and Mr, Barox 
HUDDLESTON. 
WESTINGHOUSE Vv. LANCASHIRE AND YORKSHIRE RAILWAY 
COMPANY, 

THIS was an action brought for the infringement of letters patent 
for two inventions of the plaintiff, and was tried before Mr. Justice 
Denman and a special jury in September last, the verdict being for 
the defendants upon one patent, and for the plaintiff upon another, 
The defendants had Sonera given notice of motion to set aside 
the verdict upon the part of the case which was found in favour of 
the plaintiff, on the ground of there being no evidence of infringe. 
ment, and the verdict being against the weight of evidence. The 
motion involved misdirection by the learned Judge, on the ground 
that he ought not to have left the question of infringement to the 
jury. Both of the patents taken out by the plaintiff relate to 
vacuum brakes, his 1873 patent — for brake rigging, and that 
taken out by him in 1874 being forthe brake cylinder. The verdict 
was for the plaintiff on the brake rigging, and for the defendants 
on the brake cylinder. No question was now raised as to the 
correctness of the finding of the jury in the defendants’ favour as 
to the brake cylinder—of which Mr. Westinghouse, indeed, alleges 
that all the vacuum brakes in this country are, practically speak- 
ing, infringements; the question whether the jury were justified 
in finding that the defendants did not infringe the patent of 1874, 
and that this had in certain particulars not been new, will have to 
be argued next term. In brakes by compressed air, or brakes which 
are actuated by vacuum, the power is obtained either by compressed 
air working upon a piston head and driving the brakes on, or by 
power of atmospheric pressure acting in some way where there has 
been a vacuum, or a partial vacuum, in the pipes underneath a 
train; and the patent taken out by the plaintiff in 1873 was for the 
invention of the gear by which the power is brought to bear upon 
the sides of the wheels. The arguments in the present case were 
heard last week, and 

Mr. JusticE GROVE, in delivering a —— lasting over an 
hour, on Wednesday, in the case with reference to the 1873 patent, 
said he had come to the conclusion that no reasonable evidence of 
infringement to go to the jury had been adduced at the tnal. The 
learned Judge who had tried the case had informed him that if he 
had had to decide the question without a jury he would have 
arrived at the same conclusion, but he had considered himself 
bound to leave the question to the jury. The question of the 
alleged infringement by the defendants of the plaintiff's letters 
patent was partly one of law and partly one of fact, and he was of 
opinion that the plaintiff had failed to establish that his combina- 
tion had been infringed. The only other question which had to be 
now decided was whether or not the Court had materials before it 
on which it could order a verdict to be entered for the defendants 
on the issue as to whether or not they had infringed the patent 
taken out by the plaintiff in 1873. He (the learned Judge) was of 
opinion that it had such materials, and must order the verdict and 
judgment to be so entered now for the defendants, 

Mr. Baron HvuppLEsTon concurred. 

The Solicitor-General, Mr. Aston, Q.C., and Mr. Chadwyck 
Healey appeared for the plaintiff; Mr. Webster, Q.C., and Mr. 
Moulton were for the defendant company. 


THE Royal Agricultural Society’s Show is likely to be held at 
Norwich in 1886, 

Mr. R. SELLAR.—The death is announced of Mr. Robert Sellar, 
of Huntly, a successful agricultural implement maker. Deceased 
was born in the year 1821. Following the business established by 
his father, he speedily enhanced its reputation by his numerous 
inventions. Ata great trial of ploughs held under the auspices of 
the Highland and Agricultural Society of Scotland, the Sellar 
ploughs carried off all the prizes, and in 1862 they were awarded a 
prize medal at the International Exhibition. 


Les CANAUX DU Mp1 eT LATERAL.—Referring to a recent article 
in the Times as to the practical utility of a canal following the 
route of these, a correspondent says:—‘‘It would be interesting to 
know how aqueducts can be constructed—except at a prohibitive 
cost—sufficiently deep to carry large vessels across the rivers men- 
tioned. We recently put the above canal to practical use by send- 
ing a small steamer—59ft. by 12ft. by 7ft. 6in.—through it, and 
the son of a member of our firm accompanied her, with instructions 
to keep a careful log. This, however, is too long to send you, but 
it may interest some of your readers to know that the length of 
the waterway from Bordeaux to Cette is 332 miles, there are about 
115 locks—some of which have two chambers, others three, and 
one at Fouserannes has nine—and we are informed the summit 
level is 800ft. above the sea. The little vessel we sent through, 
although drawing less than 5ft. 6in., struck on some stones in parts 
of the canal, The time occupied in the entire journey was eight 
days, owing to the delays incurred passing through the locks. We 
should like to know if more practicable levels have been found for 
the proposed maritime tonal tess were found by the engineers of 
the existing ancient waterway.” 


UNIVERSITY COLLEGE, Bristot.—Mr. Robert Gordon, Mem. 
Inst. C.E., chief executive engineer, British Burmah, delivered an 
address, on Friday last, to the engineering students of the above 
college, on ‘‘ The Irriwaddi River and the Burmese.” There was & 
very good attendance of past and present students, presided over 
by Mr. Charles Richardson, M. Inst. C.E. Mr. Gordon, who has 
been for twenty years in British Burmah, gave a most interesti 
account of the nature of the engineering work on which he h 
been engaged, and took as illustrating this the special task of 
dealing with one of the mountain torrents. The Kantha, which 
rises in the Pegu Voma mountains, and passing under the Prome 
and Rangoon Railway, flows through the Heine Valley and the 
Pega Sub-Goma plains. This had caused great destruction of 
property by its fever becoming obstructed, and a consequent 
overflow of its banks. The flow of the Irriwaddi itself was then 
discussed, and the reclamation and embanking works, which are 
in process. The lecturer concluded with some remarks on the 
country and people of British Burmah, and showed some specimens 
of native handiwork. Professor Hele Shaw, in supporting a vote of 
thanks to Mr, Gordon, stated that he hoped this, though the first, 
was only the first of a series of such addresses, which must be of 
the highest value and interest to young engineers, Their school 
had most satisfactory and encouraging progress to report. The 
number of engineering students was thirty-two, and no less than 
twelve were this year students of civil engineering, as against three 
in that department last year, when it was specia ,! formed. The 
opening of the college workshops to the students had been much 
appreciated, and the number who had attended was such as to 
necessitate building a larger one, in which there would shortly be 
a 50-ton testing machine and other necessary appliances for an 
engineering laboratory. 


~~ 
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RAILWAY MATTERS. 


TuE Caledonian Railway Company has issued a circular in- 
creasing the working hours from ten to twelve hours, The 
proposal is strongly objected to by the men, and strong action will 
taken by them, 


At Denmark-hill is a cutting in sloping strata which has given 
the Brighton Company lots of trouble. On Wednesday night, or 
rather early yesterday morning, the tunnel which joins the 
cutting fell in. The driver and stoker have been got out, alive. 


Tue Dore and Chinley Railway Bill has d the Committee 
of the House of Commons. This railway will open up to travellers 
some of the most beautiful parts of North Derbyshire; and Mr. 
Ruskin will again say something about ‘‘ machine and devil-driven 
England” and scenery spoilt by the vulgar gaze. 


THE 5ft. 3ft. gauge of the Great Southern and Western Com- 
pany of Ireland has enabled it to build some capital first-class 
carriages, With lavatory accommodation and seats convertible into 
beds, for its night mail trains between Dublin and Cork. The 
convertible seats occupy about three-fourths of the width of the 
whole compartment, and when turned completely over disclose soft 
woollen mattress and pillow, and a comfortable rug. 


Tue fiftieth anniversary of the establishment of railways in 
Belgium was celebrated on Saturday, May 24th, by the closing of 
what is called the Arsenal, that is to say, the Locomotive Works 
of the Belgian State Railways, and the issuing of free s to 
enable the 2309 men to visit the principal towns of the kingdom. 
Belgium, it will be remembered, was the first country to follow 


NOTES AND MEMORANDA. 


In London, for the week ending May 17th, 2556 births and 1536 
deaths, or 15°2 and 9°14 per hour, were registered. The births 
were three and the deaths were twelve below the average of the 
last ten years. The annual death rate from all causes, which had 
been 20°0 and 20°6 per 1000 in the two preceding weeks, declined 
last week to 19°19, 


THE time onnuet in running the Derby on Wednesday was 
2min, 46°2sec. The distance is given as about a mile and a half. 
The average speed of the horses was thus 32°6 miles per hour. The 
maximum speed was probably 45 miles an hour. Last year the 
time occupied as measured by Benson’s Chronograph was 
2min, 48°4s8ec, not quite so fast as this year. 


TuECentral Rhine Towing Company possesses eight towing barges 
running between Bonn and Bingen, and seventeen working between 
Rotterdam and Bonn, and between Bingen and Mannheim. The 
main towing cables were renewed in 1879 and 1880. In the space 
of three years, the new cable, made of galvanised wires, broke but 
three times, while the previous cable, of wire not galvanised, broke 
nine times in the three years. The old cable was sold for 16 per 
cent. of what it cost. 


SomE paper-making statistics have recently been compiled on 
the Continent by some busy figure lover, from which it appears 
that there are 3985 paper mills on the face of the earth, in which 
annually 1904 million pounds of paper are manufactured. Half 
of this paper is used for printing; 600 million pounds only for 
newspapers, the consumption of which has risen by 200 million 

ds during the last ten years. As to the use of paper by 


England in adopting railways, and the first continental tive 
was made by John Cockerill at the Seraing Works. Accordingly 
a movement is on foot to add to the usual fétes a special railway 
celebration like that held at Darlington in 1875. ic canmnitans 
of the Bourse des Nétaux has voted the sum of £1000 towards the 
fetes, and has called upon the ironmasters to co-operate, and thus 
show their appreciation of the benefits conferred by railways. 


In a report on a collision which occurred on the 15th February, 
at Doncaster station, on the Great Northern Railway, Major 
Marindin says :—‘“‘ This slight collision was due to the adoption of a 
stupid practice on the part of the driver of the 10.40 a.m. down 
train. In order to save himself the trouble of holding up the 
flap-valve for releasing the vacuum-brake, which he had used for 
stopping at the ticket platform, he put a piece of wood under the 
flap and then forgot all about it. Consequently, when he had 
started again and tried to stop his train at the platform, as usual, 
behind the 5.35 p.m, train, by using the ejector and applying the 
continuous brake, he was unable to get a vacuum, and the brake 
was useless. It should be remarked that, with an automatic 
brake, the fact of such an important part of the machine being in 
a wrong position would have applied the brake, instead of making 
it of no value whatever.” 


A MAP has been published by the Board of Trade showing the 
area within which metropolitan railways are to be subject to a 
passenger duty of 2 per cent. The area embraces 116 miles of rail- 
way and 177 passenger stations. The most distant points are 
Forest Gate and Plumstead on the east; Stoke Newington and 
Stroud Green on the north; Hammersmith and Shaftesbury-road 
on the west; and Wandsworth, Herne-hill, and Nunhead on the 
south. The following shows approximately how far the operation 
of the clause affects the different companies owning lines within 
the metropolis :—East London Company, 44 miles of railway and 
8 stations; Great Eastern, 144 miles, 24 stations; London, 
Brighton, and South Coast, 18 miles, 18 stations; London, Chat- 
ham, and Dover, 12} miles, 20 stations; London and South- 
Western, 10 miles, 13 stations; Metropolitan, 14} miles, 28 
stations ; poe egg District, 9 miles, 17 stations; North 
London, 114 es, 19 stations: South-Eastern, 10 miles, 13 
stations. 

IN a report on an accident which occurred on the 26th January, 
near Letterkenny station on Letterkenny branch—3ft. gauge—of 
the Londonderry and Lough Swilly Railway, when, of a mixed 
train, running slowly round a curve of fifteen chains radius, up a 
gradient of 1 in 57, and on an embankment about 15ft. high, all 
the vehicles composing the train left the rails, owing probably to a 
violent gale regres g at the time, having blown over the three 
eae nA ich had less stability than the other vehicles—and 
these having dragged over with them the wagons in front and the 
brake van behind, Major-General Hutchinson says :—‘‘ The lesson 
to be derived from this accident, and from the ost similar one 
which occurred at about the same time at Stranorlar, is the im- 
rtance of not using vehicles of a great length on narrow-gauge 
es, as the power of resisting wind pressure decreases rapidly as 
the length increases; and it is a question deserving the most 
serious consideration of the directors of this narrow-gauge railway 
whether they should in future provide any carriages or other 
vehicles with a greater length than about 18ft., and also as to 
what means they should adopt to increase the stability of the long 
carriages now in use on the line.” 


A REPORT has been yee ia on the explosion of the outer shell 
of the fire-box of a pilot engine at Exeter station, on the Great 
Western Railway, on the 13th February. In concluding it Major 
Marindin says:—“‘ It is seldom that so accurate a description of the 
manner in which a boiler exploded can be given as in this case, 
where the leading fitter and the driver actually saw the exact spot 
where the = first commenced to give way. This spot was at 
the joint of the top plate and the left-hand side plate of the fire- 
box shell, and at a point about 18in. from the back of the box. 
An examination of the boiler shows that at this point, and more or 
less all along the joint, there was an old flaw on the inside face of 
the butt-strip extending at some places through nearly a third of 
the thickness of the metal, and it is evident that the explosion was 
due to the weakness of this joint. The butt-strip at the corre- 
ya joint on the other side is also flawed in a similar manner. 
his form of joint is a bad one, as where there is only one butt- 
strip an unequal strain is thrown on the two sides of the metal, 
and any small flaw is very liable to develope to a dangerous extent. 
The metal of the boiler-plate itself was in good condition. There 
are in all eighteen engines belonging to the Great Western Railway 
ar oy with similar joints, the whole of them having been built 
for the Bristol and Exeter Railway Company between 1870 and 
1875. The joints in these are being strengthened by removing the 
outside in. butt-strips and fitting instead two y%in. strips.” 


ON Tuesday Major-General Hutchinson, on behalf of the Board 
of Trade, made an official inspection of the new line of tramways 
from Dudley to Stourbridge. e line is 5% miles in length, 
single, ou Barker’s system, which consists of a steel rail fixed with 
keys to cast iron continuous sleepers resting on lias lime concrete. 
Each single rail weighs 421b. per lineal yard, and each sleeper 
112 1b. or thereabouts, giving 66 tons of steel rails and 176 tons of 
cast iron sleepers for each mile length of single line of two rails. 
The dept and grounds contain an area of some 1200 superficial 
ae and is situated closely adjoining the London and North- 

Vestern Railway Station in the Tipton-road, Dudley. Accomoda- 
tion is provided for eight engines and eight cars, and there are 
erected suitable buildings for boardroom, offices, repairing 
shop, coke and oil stores, &c. The engines are Kitson’s, about eight 
tons weight. The cars have been supplied by the Starbuck Company, 
of Birkenhead. They are specially constructed for steam traction, 
and have two four-wheeled ie frames. The cars are provided 
with powerful brakes, which can be applied by the driver of the 
engine or by the conductor on the car tom either platform to the 
whole of the eight wheels at the same time. he works have 
been carried out by Mr. John Fell, contractor, of Leamington, 
from the <alnest under the personal supervision of Mr. E. 
Pritchard, M. ©.E., Mr, Robert Dodd and Mr, M. Seaward 
have been the engineer's inspectors; while Mr, Robbins and Mr. 
Jenkins have represented the contractors, 


individuals, an average of 114 lb. is used by an Englishman, 10} lb. by 
an American, 8 lb, by a German, 74 lb. by a Frenchmen, 34 lb by an 
Italian or Austrian, 141b. by a Spaniard, 11b. by a Russian, and 
2 1b. by a Mexican. 


PAPER bottles are now, it is again reported, made on a large 
scale in Germany and Austria. ‘The paper must be well sized. 
The following is said to be a good receipt for the paper: Ten parts 
of rags, 40 of straw, 50 of brown wood pulp. The paper is im- 
oe or coated on both sides with 60 parts of defibrinated 

resh blood, 35 parts of lime powder, 5 parts sulphate of alumina. 
After drying, ten or twelve rolled leaves are coated again, placed 
over each other, and then placed in heated moulds. The albumen 
in the blood forms a combination on pressure with the lime which 
is perfectly proof against spirits, &c. The Paper World says the 
bottles are made in two pieces, which are joined afterwards. 


For the week ending April 26th, 1884, in thirty-two cities of the 
United States, having an aggregate population of 7,304,600, there 
died 2880 persons, which is equivalent to an annual death-rate of 
20°5 per 1000, against 21°5 for the previous week. For the North 
Atlantic cities the rate was 19°2; tor the Eastern cities, 22°0; for 
the Lake cities, 18°4; for the River cities, 15°9; and in the 
Southern cities, for the whites, 19°7, and for the coloured 36°0 per 
1000. The Sanitary Engineer says :—‘‘ Of all the deaths, 35°5 per 
cent. were under five years of age, the proportion of this class 
being highest in the e cities, viz., 45°4 per cent. Consumption 
caused 17°9 per cent. of all deaths in the North Atlantic cities, and 
17°8 per cent. in the Southern cities among the coloured.” 


THERE is a good deal of waste sawdust in America, and so two 
Western inventors have recently obtained patents, the Scientific 
American says, for the use of sawdust instead of sand in plastering 
compositions, and this, it is conceived, may be a matter of con- 
siderable importance to the owners of sawmills in the principal 
lumbering towns. One patent is for the use of nearly equal parts 
of plaster of Paris or cement and sawdust, with the ordinary 
amount of plastering hair and water; the other calls for the use of 
about 44 1b. each of slaked lime and sawdust to 1 lb. of plaster of 
Paris, t lb. of glue, and +; lb. of glycerine, with plasterer’s hair. 
Whether or not either of these described plasters would be cheaper 
than those made in the ordinary way, they would certainly be 
lighter, and it is believed that they would better adhere to the 
walls, and not be so liable to chip, scale, and crack. Sifted saw- 
dust has before been used to some extent by experienced workmen 
for mixing with mortar for plastering external walls, exposed to 
the alternate action of water and frost, as a preventive of scaling. 


AT a recent meeting of the Berlin Physical Society, Dr. Frélich 
spoke of some dificati of Wheatstone’s bridge which had 
been applied to the measurement of the electric resistance of 
galvanic elements and batteries. Wheatstone’s bridge consisted, 
as was known, of a wire quadrilateral and two wire diagonals. Of 
the two diagonals one contained a battery of constant electro- 
motive force, the other the galvanometer. In these circum- 
stances the resistances of the four lateral wires showed the propor- 
tion W,: W; = W.: W, For the purpose of measuring the resist- 
ance in a galvanic battery, the arrangement was so far empirically 
changed that the battery to be measured was inserted in one of 
the lateral wires. A second empirical method consisted in insert- 
ing the galvanometer.into one diagonal wire and interrupting the 
second; the battery to be measured was placed on a lateral wire. 
Dr. Frilich showed that both arrangements were only modifica- 
tions of Wheatstone’s bridge. The way in which these modifica- 
tions originated might be conceived by supposing that the bridge 
was formed of cords, and that the angles of the square were 
successively shifted; the proportion which applied to Wheatstone’ 

bridge would still hold in the new case. Dr. Frélich laid down a 
general law applicable to all individual cases. If in a Wheatstone 
bridge an element be inserted into each wire, while one diagonal 
wire contained the galvanometer, and the other was interrupted, 
if, moreover, on opening this wire, the electro-motive force in the 
other diagonal remained unchanged, then the proportion above 
stated between the resistances of the lateral wires would still hold. 
Whether this general law included such a case as could be applied 
practically and with certainty to the measurement of the resist- 
ance of elements must, Nature says, be determined by experience. 


Wiru the help of carbolic acid pigments, colours for glass and 
porcelain can be prepared without difficulty and without any 
noticeable separation of any insoluble metallic compound. The 
Deut. Ind. Zeitung gives the following:—‘‘For bismuth: Ten 
grammes of metallic bismuth are dissolved in aqua regia, and 
evaporated in a porcelain dish to a thin syrup. When cold 
50 grammes of carbolic acid liquefied by gently warming in hot water 
are added. It is then left standing a few hours, for if warmed and 
stirred at once an energetic reaction takes place with violent foam- 
ing. At the end of this time it is well stirred with a glass rod and 
heated awhile in a steam bath, when there will be an evolution of 
hydrochloric acid vapours. It is taken out of the steam bath as 
soon as a drop taken out on a glass rod will dissolve clear in nitro- 
benzol. When this point is reached, the mass is dissolved in nitro- 
benzol or a mixture of nitrobenzol and oil of spike, when the pre- 

ration will be ready to use. For tin: Ten grammes of pure tin are 

issolved in aqua regia and the solution evaporated toa thin syrup, 
then mixed with 50 grammes of carbolic acid in the manner above 
described. The remainder of the operation is the same as for bis- 
muth. For uranium: Fifteen grammes of nitrate of uranium are 
mixed with 40 grammes of hydrochloric acid and dissolved. This 
solution is also mixed with 50 grammes of carbolic acid, as before, 
and treated as already described. For iron: Fifteen grammes of 
perchloride of iron are dissolved in pure hydrochloric acid, and any 
excess of water removed by evaporation, so the solution when cold 
will have the consistence of a thin syrup. To this are added 
50 grammes of carbolic acid; and it is then treated as described under 
bismuth. A manganese pigment can be made from the chloride of 
manganese; and nickel and cobalt pigments from their chlorides in 

recisely the same manner as that of iron is made from its chloride. 

he finished preparation can be diluted to any desired extent, as 
the concentration of the original preparation leaves plenty of play 
for the dilution, The different ents above described may be 
mixed with each other to form all inds of combinations.” 


MISCELLANEA. 


Tue South-Eastern Brush Electric Light and Power Company 
has removed its oftices from 110, Cannon-street, to 68a, Cow Cross- 
street, E.C. 

THE Glasgow Town Council have confirmed the decision of a 
sub-committee refusing permission to a London firm of electricians 
to carry wires overhead, or in tubes beneath the ground, for the 
purpose of supplying electric light to several large warehouses. 

THE report by Professor Wanklyn and W. J. Cooper on the 
water supplied by the London water companies during April gives 
the albumenoid ammonia, which is the real test as to purity, as 
three one-hundredths of one part in a million for the Kent chalk 
well water, and four one-hundredths of one part in a million for all 
the other companies except the West Middlesex. 

A NEW screw steamer, the Engineer, recently built. by Messrs. 
Murdock and Murray, Port Glasgow, and engined by Messrs. James 
Howden and Co., of Glasgow, who were the contractors for the 
ship complete, made her trial trip on Tuesday, the 27th inst., at the 
measured mile at Skelmorlie, when a 5) of over 11 knots was 
obtained, everything working smoothly. This vessel has been 
built expressly for the conveyance of larger packages below deck than 
any steamer afloat, it being — to put below two ordinary 
torpedo boats of 85ft. each in le 

TuHE eighth annual report of the Inspectors of losives, 
Colonel Majendie, Colonel Ford, and Captain Cundill, just 
been published, and it contains an unusual record of mischievous 
explosions. It deals with the year 1883, during which 179 explo- 
sions took place, causing 39 deaths and 109 cases of injury. e 
new Explosives Act came into force during the year, and four new 
explosive factories were established. The dynamite trade has 
grown considerably, and the ber of li torag: gazi 
has increased from 320 to 329, and the total of registered premises 
in the kingdom is 19,386. 


In an article entitled ‘‘ Two Centuries in Bath,” in the English 
Illustrated Magazine—which is, as usual, well illustrated—it is 
mentioned that an entry in the Bath Council-book records a reso- 
lution by “‘ generall consent” of the City Fathers “‘that five-and- 
twenty shillings shall be quarterly paid for a Newes-Letter to be 
sent to the Mayor of the City for the tyme being, and to remayne 
at his house for the publique view of this Corporation, the first 
quarter beginning from the sixth day of the present February.” 
To this ancient forerunner of the piles of “‘ dailies” which the 
5.30 a.m. train from Paddington now delivers each morning, the 
visitor, it seems, was permitted access, 

On the 17th inst., at the West Riding Court at Doncaster, the 
Earl of Scarborough was summoned by the Lower Strafforth and 
Tickhill Highway Board for the sum of £11 3s. 9d., damages 
caused by his traction engine on a road at Stainton. Evidence was 
given that the road was badly made, but the claim was granted. 
Andrew Burnisto::, traction-engine proprietor, Conisbro, was 
next summoned for damages, to the extent of £2 9s. 6d., caused to 
a road between South Slinsall and Horton Pagnall. In this case 
the evidence against the traction engine was not even good 
enough for the magistrate, who refused to make an order, stating 
that the damage had not been sufficiently brought home. 


THE canal through the Isthmus of Corinth is now converting the 
quiet Isthmus into ascene of active engineering operations. A new 
town, called Isthmia, of about 200 houses and stores, has arisen on 
the shore of the Gulf of Agina. The dredging of the approaches 
of the canal has been commenced at each end at the rate of some 
5000 cubic metres of sand and soil every twenty-four hours, and a 
large number of men are employed on the central portion. To 
convey the material a railway of 15 kilometres in length is worked 
by four locomotives, and 180 tip wagons. Two large dredging 
machines have also just arrived from Lyons, which will move 
13,000 cubic metres per day. 

TuE colliery owners in the Dortmund coalfield have agreed— 
according to the Leipziger Tageblatt—upon a general limitation of 
the quantity to be offered for sale between Ist April, 1884, and 
3lst March, 1885. Each colliery is bound not to offer a larger 
quantity than during the year 1883 or during the period from Ist 
April, 1883, to 31st March, 1884. Coals exported to distant 
countries or sent through the St. Gothard tunnel are not included 
in such computations of quantity. A fine of 2s. per ton on the 
excess is imposed for the contravention of this regulation. The 
final confirmation of the regulation was made dependent upon the 
mae of colliery owners representing 90 per cent. of the output 

‘or 4 

A NEW steamer, forming a valuable addition to the new coaling 
station at Perim Island, left the Mersey on Tuesday week. She 
was built by Messrs. Cochran and Co., of Birkenhead, of steel, and 
is fitted with a pair of inverted direct-acting compound surface- 
condensing engines, having cylinders 10in. and 20in., by l4in. 
stroke. The boiler, which is also made of steel, is of Cochran’s 
patent multitubular type, and gave an abundant supply of steam. 
The vessel, which is called the Midge, was built for the special 
requirements of the new coaling station at Perim, under the per- 
sonal superintendence of Messrs. Hinton, Spalding, and Co., and 
their consulting engineers, Messrs. Harvey and Bower, of Liverpool. 
The speed on trial which could be steadily maintained was about 
9°3 knots per hour. 

MEssrs. PONTIFEX AND Woop are introducing what is named 
the ‘‘ Farringdon” patent blowing lamp, for blowing joints, burn- 
ing off paint, and loosening metallic joints when set with corro- 
sion, and more especially for putting india-rubber tires on bicycles 
and tricycles. The novel part of the blowing lamp consists of a 
cylinder with two pipes, one telescoped over the other. One of 
these pipes—about lin. long—is attached to the top of the 
cylinder, and has a very fine jet formed upon its upperend. The 
other and longer tube, which slips closely over the fixed pipe, has 
two lateral openings, through which a proper admixture of air 
with the gas takes place, so as to obtain a pure blue flame, and 
around the bottom end of this pipe a small saucer is formed to 
hold spirit for starting the flame. When in use the cylinder is 
filled with pure benzine, and then the saucer nearly filled with 
methylated spirit. When this is ignited sufficient heat is con- 
veyed to the cylinder to cause a stream of spirituous vapour to 
issue from the orifice with considerable energy, when it at once 
becomes ignited gp Hap flame from the methylated spirit in the 
saucer, and can applied as desired. The lamp is much safer 
than the French blowing lamp, as, unless the aperture for the 
escape of the vapour is open, there is no heat by which fresh 
vapour can be generated, and an explosion from this cause is there- 
fore impossible. 

A GREAT variety of building stone is available in New South 
Wales. In and around the city of Sidney there are numerous 
quarries in the sandstone of Hawkesbury formation, which is one 
of the upper members of the carboniferous group. The sandstone, 
is most commonly used in public and private buildings in Sidney. 
Extensive deposits of marble, of Silurian and Devonian ages, 
occur in several places in the colony. The black variety from the 
Marulan, and the white from the Cow flat marble quarries, have 
been used in flooring the Great Hall of the Sidney University. The 
marble near Wallerawang is thus described by Mr. C. S. Wilkin- 
son, L.S., F.G.S., Government Geologist, on his geological survey 
map of the Wallerawang and Bowenfels District :—‘‘ Thick beds of 
coraline limestone of very pure quality. It forms a compact 
| marble of various tints, white, cream, and dove-coloured, and 
sometimes with pink markings. It dresses well, takes an excellent 
polish, and may be obtained in blocks of almost any required size 


‘and quantity. Situated as it is, only seven miles from the Waller- 
awang Railway Station, it will be available for the iron-smelting 
works in the districts, and will afford a source of large supply for 

| the Sidney market. The limestone consists almost entirely of 
corals—Favosites Gothlandica, Favosites polymorpha, Lithostro- 
tion, and others, and molluscs as yet wader’ 
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LOCOMOTIVE FOR THE BUENOS AYRES AND PACIFIC RAILWAY. 


MR JAMES CLEMINSON, M.I.C.E., WESTMIN: TER, ENGINEER-IN-CHIEF 


ini | 
Diam" 16" | Stroke 22° 
‘| 
> ¥ 


3:8" 


We illustrate this week by our supplement and the engraving | 


The Buenos Ayres and Pacific Railway will bring into direct 


above and on page 403, one of several locomotive goods engines | communication the whole of the railways in the Argentine 


built from the designs of Mr. J. Cleminson, M.1.C.E., engineer-in- | 


Republic save the East Argentine Railway, and is destined to 


chief for the Buenos Ayres and Pacific Railway. The gauge of rail- | become an important feature in the development of this wonder- 


way is 5ft. 6in., constructed by Messrs. R and W. Hawthorn, of 
Newcastle. These engines are mounted on eight wheels, of 
which six are coupled together, and have a diameter of 4ft. 3in. 
on the tread, the middle pair of wheels being without flanges. 
The leading wheels are 2ft. 8in. diameter on tread, and are 
mounted on Mr. Cleminson’s arrangement of radial axle, and the 
cylinders are 16in diameter, with a stroke of 22in. The working | 
pressure is 160 lb. per square inch. The whole of the plates | 
composing the boiler are made of ductile steel, having a tensile 
strain of not less than 25 tons per square inch with 25 per cent. 
of elongation. The barrel of the boiler has a minimum internal 
diameter of 4ft. 1jin., and a length of 9ft. Gin. The holes for 
the rivets throughout the boiler are drilled, and all rivets are 
fixed in place by hydraulic pressure. The fire-box is made of 
selected copper plates, and stayed by copper stays. The 
fire-box is made extra large for wood fuel. The tubes 
are all solid drawn brass, and 197 in number by Ijin. 
in diameter. The safety valves are of the equilibrated type. 
The main frames are of best Yorkshire plates, shaped out to the 
required form. The buffer beams are also of wrought iron 
plates. The cylinders are castings of a hard mixture of metal; 
they have the steam chests on the top. The cylinder covers are 
fitted with polished casings. The slide valve, glands, bushes, 
&c., are of phosphor bronze. The piston-rods are of steel. The 
crossheads are of cast steel, and fitted with phosphor bronze 
slippers. The slide bars, of which there is one of strong propor- 
tions to each cylinder, are also of steel. The connecting and 
coupling rods are of forged steel, and fitted with phosphor 
bronze. The valve gear is of the Joy type as illustrated above, 
forged of steel. The reversing of the gear is effected by a 
wheel and screw working through a phosphor bronze nut. 

The wheel centres are of cast steel, and are fittted with cast 
steel tires secured in place by set screws. The axles are of mild 
Bessemer steel. The crank pins are of cast steel. The axle- 
boxes and hornblocks are of tough cast iron fitted with well- 
adjusted bearings and phosphor bronze bushes. The bearing 
springs are made of cast steel, and are balanced on Mr. 
Cleminson’s principle; the equilibrating beams are also made of 
cast steel. 

The boiler is fed by means of two No. 8 injectors and a 
donkey pump, and the feed pipes are of large size and made of 


good solid drawn copper. The steam pipes are also made of 


copper, the exhaust pipe being of cast iron. The engines are 
fitted with the usual mountings. 

The cab is built of wrought iron, and fitted with hinged lights 
in the front and slide windows on each side. The cab covers the 
footplate, the roof extending well back over the footplate of 
the tender. The engine is fitted with a brake equilibrated 
throughout and with the brake gear of the tender, the whole of 
which is worked by a steam cylinder fixed on the engine. The 
brake blocks are of cast iron throughout. The front of the 
engine is fitted with side buffers having wrought iron cases, also 
@ cow-catcher, which is built of pitch pine. The tenders of the 
engines are fitted with central buffers as well as side buffers, 
owing to the railway joining at its western end a network of 
lines, whose stock has only central buffers, whilst at its eastern 


end it unites with railways having only side buffers. 


fully rich region. But its greatest importance lies in that it 
will become the highway between Buenos Ayres and Valparaiso, 
for it is part of an original and complete scheme conceived by 
Mr. Mateo Clark and his brother for the uniting of these two 
leading centres in South America. Messrs, Clark held the con- 
cession for the construction of this railway and for that portion 
of the system represented by the line under consideration, as 
well as of the railway now being made by the Government 
from the Andes termination of the Buenos Ayres and Pacific Rail- 
way to the city of Mendoza ; they also hold the concession for 
the railway from Mendoza over the Andes to join the Chilian 
lines, the work of which latter section will involve some of the 
boldest feats in engineering. 

When this gigantic scheme is completed—and it is now in a 
fair way to that end—the journey between the cities of Buenos 
Ayres and Valparaiso will be shortened by ten days, a boon 
which travellers and commerce alike will hail with satisfaction. 
We shall have more to say in reference to this trans-continental 
undertaking at a future date. 


IMPROVED VALVE OILER. 


THE accompanying engraving shows an invention-—which we 
copy from the Scientific American-—recently patented by Mr. S. 


FIc.t, 


Fic.2, 


D. Mershon, of Rahway, N.J., which is designed to facilitate the 
oiling of the moving parts of machinery, and also to secure regu- 
larity in the amount of oil delivered. Through the centre of the 
oil cup A passes a tube B, which may be made solid with the 


top and screwed into a hole in the bottom. Oil is introduced 
into the cup through an opening in the top that is closed by a 
cap C, having a hole D through it, as shown in the sectional 
view, Fig. 2, in order to admit air to the cup to take the 
place of the oil as it is discharged. In the lower part of 
the tube B is an opening E, through which oil passes to 
the interior and enters the recess F in the rod G. This rod 
fits accurately in the tube, and its lower portion is made up of 
two halves held together by screws passing through short slots 
in the extension part G!, as indicated in the longitudinal section, 
Fig. 3. When the rod is raised, the recess comes opposite the 
opening and becomes filled with oil; as the rod moves down- 
ward, the oil in the recess is carried with it, and flows out 
through the lower part of the tube to the surface to be oiled. 
The upper part of the rod is jointed, and its upper end is attached 
to a crank formed upon a shaft J, revolving in bearings as shown. 
At each revolution of the shaft therecess F discharges its contents. 
On the shaft is secured a ratchet wheel L, into the teeth of which 
meshes the end of a pawl M, which is pivotted to and operated 
by the swing of the pendulum N. The paw is held in gear with 
the wheel by the weight on the arm 0. The jar of the engine 
will keep the pendulum in motion ; but it may be extended as 
indicated by the dotted lines and actuated by an arm attached 
to some moving part of the machinery. The swing of the 
pendulum is limited by the set screws P, passing through the 
upper ends of the standards Q. By means of the set screws the 
movement of the pendulum can be regulated so as to move the 
wheel through the space of one or more teeth, thereby increasing 
or diminishing the time required for the shaft to make a revolu- 
tion, and thus regulating the time between the discharges of 
oil. 


COMPOUND ROLLING MILL ENGINE. 

Tue engine which we illustrate on page 406 has been made by 
Messrs. Tannett, Walker, and Co., of Leeds, for the new plate- 
rolling mill of the Butterley Iron Company at Codnor Park. In 
another impression we shall give further illustrations and descrip- 
tion a the mill designed by Mr. Hollis, the engineer of the 
wor! 


Nava ENGINEER APPOINTMENTS.—The following a tments 
have been made at the Admiralty :—David Wilson, chief engineer, 
to the Belleisle ; James A. Shawyer, Edwin J. Comley, Alexander 
F. M’Intyre, George E. M. Key, and William T. C. Brewer, chief 

ineers, to the Vernon; William H. Grant, engineer, to the 
Belleisle. 

Rattway AccipENt.—A New York Central Railroad express 
train coming from St. Louis was the branch line at the 
grade near Rochester, New York, about midnight of Sunday, when 
a goods train on the branch line ran into it, throwing seven sleep- 
ing coaches from the line. Twenty — were injured, including 
Prince Yamashina, of Japan, and eleven members of his suite. 

Tue FortH Brinck.—On Monday afternoon the South-West 
Queensferry caisson of the Forth Bridge was mcongreg J launched 
in the presence of the Lord High Commissioner to the General 
Assembly of the Church of Scotland and a large number of 
spectators. The caisson is 70ft. in diameter, and the total weight 
is about 200tons. Its depth, when launched, was 44ft., and when 
finished it will be about 55ft. This is the first of four caissons 
required for the bridge. The ceremony of launching was per- 
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RAILWAY CARRIAGE AND WAGON BUILDING. 


HARDLY any one of our industries is busier at the present 
time than that of railway carriage and wagon building. Most 
of the large firms are full of work. Some have orders suffi- 
cient to occupy them full time for many months, even should 
they receive no contracts in the interval. Foreign railway lines 
are supplying the bulk of the business. Believing that a notice 
of the current activity as exhibited at one of the largest works 
in the Midlands would possess interest to our readers, we visited 
a few days ago the establishment of Messrs. Brown, Marshalls, 
and Co., of the Britannia Works, Birmingham. We were shown 
all through the works, and found the company busy in most 
departments. The number of operatives engaged on the day 
of our visit was close upon 700, and some of the departments 
were, we were informed, kept running at night. The works 
are laid out in a complete manner with a view to the large pro- 
duction of carriages and wagons, and carriage and wagon iron 
frames in the best style. We were taken first to the smiths’ 
shops, where the forgings for the carriage ironwork are made 
from superior scrap iron. These are two extensive shops, with 
sixty fires, and they are fitted with some ten steam hammers, of a 
capacity of from 10cwt. up to 40 ewt. each. Besides these, there is 
another powerful steam hammer, which is employed for heavy 
forgings. In the same shop are two circular saws for treating 
sectional iton. The floors are laid with rails, over which the 
workmen’s wagons were passing to and fro, conveying the 
forgings from one spot to another with the utmost facility; 
and this system of conveyance prevailed, we noticed, in nearly 
all the departments of the works. Passing into the nut and 
bolt shop, this we found to be fitted with excellent machinery 
for turning out every description of nuts and bolts necessary in 
railway carriage or wagon making. One of the machines for 
heading bolts was especially noticeable. It was made by Ryder, 
of Bolton, on Marsden’s patent. The bolt was held fast by 
clamps on either side, and the head was driven up by the ram of 
the machine in a perfect manner. 

Finer than either of the foregoing shops is the finishing 
shop. It is crowded with lathes, shaping machines, slotting 
machines, drills, and other automatic appliances. For the pro- 
duct of some of these machines the company was much 
The drills, for instance, were, we were told, on night and day. 
After glancing at the timber yard, which is all under cover, 
and which is well stored with seasoned teak, oak, and 
mahogany, we came to the spacious wood mill. Here the timber 
is sawn into the requisite shapes and sizes. The circular saws, 
planing machines, and other apparatus were running briskly. 
Our especial attention was called to a revolving fan working in 
one corner of the building. This drew all the sawdust as it 
fell from the machines into iron piping running across the 
workshop, and whirled it into an accumulator. From this the 
sawdust was discharged into a hopper in the timber yard, and 
is then loaded into sacks for transport. The fan keeps the floors 
perfectly clear, and allows of the uninterrupted continuation of 
work at the machines for, if necessary, weeks together. We 
next looked in at the log mill, where a frame saw and a rack 
saw were erected for splitting baulks of timber into panels or 
boards, and where there were two overhead travelling cranes.” 

The machinery employed in all the shops hitherto passed 
through is driven by a pair of condensing beam engines, each of 
50-horse power nominal, but which will work up to 500-horse 
power. They are located off the finishing shop. The fly-wheel 
is 20ft. diameter, and weighs 16 tons 10cwt. Steam is supplied 
by a set of three boilers. The engines were specially designed 
and made throughout by the company upon its own premises, 
@ circumstance upon which it justly prides itself. A small 
engine is erected close by for cases of emergency, but the beam 
engines have worked so steadily and well ever since they were 
laid down, that there has been but little necessity for employing 
the lesser engine. The workshops of the company are fitted up 
with the electric light upon the Brush system, the installation 
having been carried out by the Hammond Company. Some 
forty lamps are scattered throughout the shops. They are 
supplied by a forty-light dynamo or a six-light dynamo, accord- 
ing as several departments or only one department is required 
to be kept on at night. The dynamos are driven by an engine, 
situate in its own house away from the main buildings. 

In the carriage bedy shop, which we visited after inquiring 
into the company’s system of lighting, we found passenger 
carriages and goods wagons in almost every stage of construction. 
Certain of the covered wagons are for use upon the Santiago 
and Valparaiso Railway, and are 15ft. long by 8ft. wide by 
7ft. 6in. high on the inside. As it is fast becoming the rule 
with wagons and carriages for use on foreign lines, the frame- 
work is made entirely of sectional iron. The bodies are sheeted 
with red deal. The roofs are to be of galvanised corrugated 
iron carried upon T iron roof bars. The wagons have sliding 
doorways on either side, and are fitted with Newhall’s patent 
brake. We also noticed third-class passenger carriages for 
Jamaica, the body made entirely of teak with sectional iron 
frames. These are provided with arched ribbed timber roofs 
of light construction, and are about 26ft. long by Sft. wide by 
7ft. high to the inside of the roof. A little further we came 
upon long passenger carriages, which at once proclaimed them- 
selves intended for the Metropolitan Underground system. 
The bodies are of teak with iron underframes. The length of 
the carriages is 39ft. 6in., the width 8ft. 3in., and the interior 
height 7ft. 2in. They travel upon four pairs of wheels, and 
to allow of the more easy turning of curves the springs are 
hung in long link fashion. Before we passed out our attention 
was called to some first, second, and composite carriages and 
brake vans which were being completed for the Buenos Ayres 
and Pacific Railway. All the carriages and wagons intended 
for foreign despatch are fitted together complete upon the 
premises, and are then taken to pieces and packed for shipment. 
In the paint shop were ranged some twenty different carriages 
intended for three or four railway lines. The first-class carriages 
for Buenos Ayres we found, upon entering and taking our seats, 
to be perfectly complete and in every way comfortable. Of 
course, there were the usual cane seats, but upholstered in the 
same manner as an English first-class compartment. The 
louvre blinds, with which the windows were fitted for the 
admission of air without the rays of the sun, are of sycamore. 
This wood formed a pleasant contrast to the timber of the 
carriage bodies. 

We took a hasty view of the upholstering shop, and then left 
the buildings, only, however, to cross an open space to the iron 
frame shop of the company, where all the heavy ironwork is put 
together. This is an open brick building of large size, and the 
greater part of it is new. The roof is of iron, carried by iron 
principals and girders, and the new shop is perfectly clear of 
any pillars or other supports, which would obstruct the easy 
removal from place to place of the work in hand. In these 


shops the company can put down at one time a hundred 

iron frames for goods wagons. We found the operatives engaged 
chiefly upon heavy underframes for goods wagons for the 
Western Railway of Buenos Ayres. The frames are of angle 


and T iron, of Sfaffordshire make, and are very substantial. 
The punching, shearing, straightening, and similar work carried 
on here is all done by hydraulic power. The weather being fine 
on the day of our inspection, numbers of the hands were carry- 
ing on operations in the yards outside the shops proper. Some 
of the underframes are for immense bogie wagons for the car- 
riage of timber in Santiago. The wagons will carry 25 tons 
each, and the iron of which they are built is of massive propor- 
tions. The bogie sole plates, indeed, looked as though they were 
intended more for engine than wagon work, Theunderframesmay 
be justly termed one mass of channel and angle iron, the latter 
being 12in. deep by 4in. on the web, and jin. thick. In addition 
to the foreign work which was going on inside and outside these 
shops, ironwork was under execution for the London and South- 
Western Railway, the Metropolitan Railway, and other home 
lines. 

Leaving this yard, we gained the railway siding, where car- 
riages packed in cases ready for shipment were being loaded up 
into trucks by means of a steam travelling jib crane. Thus we 
had witnessed the carrying on of the railway carriage and wagon 
building’ trade from its very commencement to the completion 
and despatch of the finished manufactures by rail. Our inspec- 
tion was of the greatest interest, and satisfied us that in the 
several fine works engaged in this industry which are esta- 
blished in Mid-England, we have a further proof of England’s 
industrial greatness. And that greatness we have not the least 
doubt will go on growing and developing, in spite of all or any 
foreign competition. “Come the three corners of the world in 
arms, and we will shock them.” w. 


THE ROYAL INSTITUTION. 
FLAME AND OXIDATION, 

On Thursday last week, in the course of one of a series of 
lectures at the Royal Institution on the above subject, Professor 
Dewar gave attention, in the first instance, to the properties of 
acetylene. He pointed out that it is a colourless gaseous hydro- 
carbon, very rich in carbon, easily decomposed, and but slightly 
soluble in water. It has great illuminating power, and were 
there more of it in London coal gas, the amount of light from 
the latter would be greater than at present. It unites with 
copper, and thereby forms a compound which is exceedingly 
explosive. Acetylene readily suffers new changes, and can be 
condensed into liquid benzole without any change in chemical 
composition; three molecules of acetylene condense into one of 
benzole; this change takes place easily, and it occurs in the 
flame of coal gas. The speaker next showed it to be possible to 
increase the luminosity of a Bunsen’s flame, by increasing, 
instead of diminishing, the supply of air; for when a jet of air 
was steadily blown into the flame with carefully regulated velocity, 
it became luminously green at that part. He next exhibited a 
method of colouring a hydrogen flame by blowing into it small 
particles of various liquids by means of a spray producer, 
worked by a small bellows. In this way a compound of 
chromium gave a very white flame, with white-looking smoke, 
yet when the smoke was condensed on a white plate held over 
the flame, it proved to be the bright green oxide of chromium. 
Salts of sodium applied in a similar manner gave a yellow colour 
to the flame. Professor Dewar remarked that in research it is 
often convenient to use a flame free from superheated steam, 
and a convenient flame for the purpose is one in which 
chlorine and hydrogen are burned, but care must be 
taken to carry off the resulting hydrochloric acid gas. 
The products of the combustion of common coal gas are 
not all harmless; the gas always contains sulphur, which 
burns into sulphuric acid, and thus attacks furniture, the bind- 
ing of books, leather, and suchlike things, and in course of time 
disintegrates them. It also gives off some nitrous acid at low 
temperatures, and much at high temperatures. He added that 
the problem of the cause of the luminosity of flame has given 
rise to differences of opinion, and it is due to intermediate 
actions. Davy said that it is due to small particles of carbon 
liberated in the flame. Frankland states it to be due to highly 
condensed vapours of hydrocarbons, and there is some truth in 
both these allegations. Pressure increases the luminosity of 
flame. He here repeated Frankland’s experiment of burning 
oxygen and hydrogen under gradually increasing pressure up to 
thirty atmospheres, and the luminosity of the flame increased 
greatly with the pressure. In this flame, of course, solid par- 
ticles were not present He added that mixed gases exploded 
in a closed glass cylinder are highly luminous, and he exhibited 
apparatus for measuring the maximum pressure during such 
explosions. Professor Dewar also proved that the luminosity of 
the electric spark increases greatly under increased pressure of 
air, but added that a variety of hypotheses will explain the 
cause of the effect, so that the determination of the primary 
cause or causes is a matter of difficulty. Some hydrocarbons 
readily enter into combination with other substances ; others do 
so with great difficulty. A little bromine will rapidly absorb all 
the olefiant gas in a large jar. It also unites with napl.thaline, 
giving off vapour of hydrobromic acid. The old-fashioned plan 
of mixing vapour of naphthaline with coal gas greatly improves 
the luminosity of the latter. As to the various explanations of 
the luminosity of hydrocarbon flames, there is no doubt that 
the light is chiefly due to finely divided carbon. 


Recent RESEARCHES ON THE DISTANCES OF THE FIXED Stars, 


Last Friday night Mr. David Gill, F.R.S., H.M. Astronomer at 
the Cape, lectured at the Royal Institution on “Recent 
Researches on the Distances of the Fixed Stars, and some Future 
Problems in Sidereal Astronomy.” Lord Rosse occupied the 
chair, Mr. Gill said that the study of sidereal astronomy is 
specially fascinating ; we look upon the galaxies and suns which 
surround us and wish to learn whence we come and whither we 
are drifting in the realms of space, and what is the position of 
our own sun in the concourse of the stars. Are the nebule ever 
to retain their ghost-like forms, or are they condensing into 
suns? The discoveries of the past show that “art is long and 
life is short,” and that in the long run careful observations are 
superior to the most brilliant speculations. He would not, 
however, undervalue the imaginative mind which seeks after 
truth, for without it no man is fitted for the work to be done, 
or can be sustained during the watches of the night in his noble 
labour of love. Before 1832 the parallax of no fixed star had 
been rendered sensible, and by regular observations between 
November, 1835, and August, 1838, it was discovered that 
a Lyra had a parallax of } second of arc, a point as difficult to 
determine as the measurement of a globe lft. in diameter at a 
distance of eighty miles. He also stated that a silver threepenny 
piece a mile off would represent the size of the orbit of the 
earth as seen from 61 Cygni. These early measurements were 
taken by ascertaining the changes of position of certain 
stars in relation to each other, but the first to make a 
direct measurement of their parallax was Henderson, of 
the Cape Observatory; the second was Bessel. Of late years he 
—Mr. Gill—and a young American astronomer, Dy, Elkin, had 


been measuring the distances of some fixed stars in the southern 
hemisphere by means of a telescope with a divided object glass, 
and with the following results as expressed in the number of 
years in which light travels from them to the earth:— 
a Centauri, 4°36 years; Sirius, 8°6 ; Lacaille (9352), 11°6 ; e Indi, 
15°0; 02 Eridani, 19°0; Eridani, 23°0; Tucane, 54:0. So 
far as observations have yet gone a Centauri is the nearest of 
the fixed stars, and eye-observations as to the relative brilliancy 
of stars are no guide to their relative true distances. He 
believed, with Mr, Lockyer, that the future of astronomy 
depends much upon photography, especially since the recent 
feat of exquisitely photographing the nebula of Orion had been 
so efficiently accomplished. It would take ten years to make a 
complete photographic map of the heavens. Dr. Elkin was 
willing to do it in the northern hemisphere, and he—Mr. Gill— 
wished to do it in the southern hemisphere if the necessa 
apparatus were supplied ; this, from the kind consideration he 
had always received from the Lords of the Admiralty, he anti- 
cipated would be done. He concluded by quoting the words of 
Sir John Herschel, that such things are quite as worthy of 
struggles and sacrifices as many of the objects for which nations 
contend, and exhaust their physical and moral energies and 
resources. They are gems of real and durable glory in the 
diadems of princes, and conquests which, while they leave no 
tears behind them, are for ever unalienable. 


DISTRIBUTION OF ELECTRICITY. 

Ar meetings of shareholders of electric light companies it has 
lately been freely stated that a great difficulty in the way of 
carrying out work was owing to the rules and conditions of the 
Board of Trade, and the Electric Lighting Act. Some have 
known otherwise, and we think that one difficulty lay in the 
engineering question of distribution, viewed from the com- 
mercial standpoint. It was shown in our impression, of Febru- 
ary 22nd, that the one portion of the apparatus in which 
economy in outlay should be studied was the weight and insula- 
tion of the conductors, and that whatever tended to reduce 
these was so much saving of capital invested. 

Many systems of distribution are in existence having for their 
object economy in cost, combined with the no less important 
electric feature of providing for an electro-motive force practi- 
cally constant along the line, when the quantity of current used 
at different points along that line is varying from hour to hour, 
but, so far as we know, not one of these systems has proved to 
be the success that its inventor hoped. As we mentioned, Pro- 
fessor Forbes had stated that under any then existing system of 
distribution the size of conductors for large installations would 
be something enormous and practically impossible. 

The inventor who first conceived the idea of distribution on a 
large scale, and the date at which he did so, will probably never 
be known, but so far as we are at present aware, the first 
actual application--or rather formulation of the idea into actual 
shape—was made by Sawyer, who took out a patent in America 
in 1877, and from that time systems of distribution have been 
devised, each perhaps an improvement on what has gone 
before. We would mention here, as due to his memory, that 
our adopted countryman, Richard Werdermann, did as much as 
any in this direction in 1878, for he, in his patent No, 2477, 
pointed out the systems of running or laying conductors that 
we daily see ascribed to Edison, now pretty generally known as 
the “single or double line of centres system.” This system 
is supposed to have the drawback of inadaptability to exten- 
sions, and that is the reason why up till now the net-work 
system has been generally adopted. The line of centres 
system has advantages which the net-work system has not, 
and the system reviewed below was probably founded upon 
them, although at first sight it has a similarity to the distribu- 
tion of electric energy on a small scale, known in the tele- 
graphic world as the “open and closed circuit system.” 

It has more than once been proposed to economise in con- 
ductors by using high tension currents, as in the Sawyer system, 
by having the lamps or translating devices in “series mul- 
tiple;” but this system, while effecting a great saving in con- 
ductors, does not readily lend itself to extensions, and moreover 
is under the care of the Board of Trade. In it, also, when any 


one lamp is cut out, a corresponding artificial resistance must be 
put in. A new system is one patented by Mr. J. 8S. Beeman, 
and in its simplest form consists of two dynamos worked 
closed by, 


in series, the circuits between them being 
say, lamps. 


course, the same amount of current must be circulating on both 
parallels, and that, granting that there is an equal number of 
lamps on both parallels, and that they are equally distributed 
and of the same resistance, they must all be of the same 
brilliancy. If we consider the parallels as rails, and a 
motor train be placed on each, it is obvious that the motor will 
have equal efficiency at whatever point it may be on the line, 
and by this system any number of trains can be run on the 
same parallel at the same time, thus supplying a want that was 
clearly demonstrated in the discussion after the lecture on 
telpherage at the Society of Arts a few days since, for, by Mr. 
Beeman’s system, through the electro-motive force along the 
leads being kept constant, the trains do not tend to overtake 
one another, i.¢.,if they are of the same weight and their motors 
equally efficient. Of course, special means would always have 
to be employed when such was not the case. 

In his report on this subject, Professor Forbes says the inven- 
tion is “a distant addition to the practice of electrical distribu- 
tion,” and his report is very favourable to the invention as having 
special value for the extensive applications of electricity for 
transmission and other purposes, which are too costly by pre- 
sent arrangements. 


TENDERS. 


For extension of ballast bank, Portmadoc Harbour. Mr. Thomas 
Roberts, Assoc. M. Inst. C.E., engincer, 


2 ad. 
David Jones, Portmadoc .. 828 0 0 
Hugh Hughes, Portmadoc .. $24 0 0 
Samuel P. Owen, Portmadoc 272 0 «0 
William Jones, Portmadoc .. ket se 255 9 0 
William Davies, Portmad oa 250 6 0 
Engineer's estimate .. .. .. 265 0 0 


THE Salterhebble Viaduct engraving, which we recently pub- 
lished as a two-page supplement, has somehow reproduced itself 
in the Building News. That paper does not, of course, know 


/ 
| 
Our readers will easily understand the diagram, and that, of 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 


RAILWAY SIGNALS, 

Sir,—I was glad to see that you thought the subject of our 
correspondence of sufficient importance to devote some of your 
space to a leader on it, Your correspondents seem entirely to 
ignore that part of my. letter in which I say that there are 
exceptions to every rule, and that I am aware there are lines on 
which the depeiiteg is defective, for the reasons I stated. I 
merely disagree with Mr. Stretton, that I do not consider railway 
ignallin p ate such wholesale condemnation as he scems to 
think, although, as I inferred, it was not perfect. I also quite 
concur with you in thinking that drivers are a far more intelligent 
set of men than Mr. Stretton seems to consider them. He also 
states that he thinks I have entered into this im rtant discussion 
without sufficient consideration of the subject. This is hardly the 
case, a8 it is a matter which I have and have had for some years 
almost daily before me, which is perhaps more than he can say. 
No good purpose can, however, be served as you Ls remark in 
your leader, by exaggeration of any kind, or by personalities ; what 
we require to do is to arrive at facts, j 

I do not think Mr. Ahrons exactly understands my point about 
distant signals. To be more explicit. Some companies work 
the distant as a home signal, by making it a stop signal, as well 
as the home, instead of allowing trains to draw past and stop at 
the home as usual. I quite believe that some of the oldest 


The boy, however, being an industrious lad, attended evening 
classes in designing and mechanical drawing ; he also took private 
instruction from an engineer in estimating, taking out quantities, 
strains on girders, &c., thus spending a great deal of money, 
although he was receiving no salary at his office. The result was 
that at the end of the four eos he turned out a good draughtsman 
and mathematician, and although he had never had any practical 
experience in shops, he was competent to accept any situation in 
the drawing-office, His master, on returning his articles to him, 
promised to try and get him a place, and wished him every success ; 
yet the young man had no sooner left his office, than he—the 
engineer—-thought no more about him, and for nearly two years 
the young man was without employment, and at the end of that 
time he went abroad, and is now doing well. 

I could quote several other instances, but feel confident that 
this one will be quite sufficient to show what a serious matter it 
really is, when one looks into it, for our young engineers to get 


now, How can this be remedied? It can be partially 
remedied in two ways: (1) A certain firm with which I was once 
connected used to get their assistants all the way from Germany! 
Surely this is quite unnecessary. It is easy enough to get just as 
good assistants at home; and if German employés are a little 
cheaper, they cannot be much cheaper, and it becomes a duty for 
those firms which send abroad for their assistants—and I believe 
there are many—it becomes a moral and patriotic duty, to assist 
our own countrymen, and those who may be near at hand, perha 
in want, instead of passing them by to go to foreigners. (2) Could 
not an agency be started for the purpose of inviting all engineering 


companies have, the most defective signal arrangements, b , as 
I stated, they were opened before the Board of Trade had its 
present authority, and before railway working had become as much 
of a science as now. I know from experience, and any railway 
man who has been present at the Government inspection of a new 
line will concur with me, that the Board of e officers are 
most exacting and particular—and rightly so—about the signal 
arrangements, Amongst other things they notice how far the 
signal can be seen by the driver, whether there isa good back 

und, or any intervening objects, and in the case of a signal not 
ing visible from the cabin, they insist upon a repeater. To give 
you an e 1 r ber the case of two starting si — 
main and back platform—being on one post, the top signal being 
of course left-hand road, The inspector would not pass the post, 
but insisted on a bracket post being substituted. In yourarticle you 
mentioned electricity, and cited some instances where it could be 
applied. 

. have recently made some eae with regard to this, 
taking the rail as a conductor. It was first brought to my notice 
by your article on the Chicago Railway Exhibition. I found, how- 
ever, that the resistance of the fish-plates was too great, there was 
not good enough contact, and of course separate contacts at each 
joint mean expense. I think for the cases you mention a lock bar 
isa good arrangement. The North London have fitted all their 
stations with a platform fouling bar. The great difficulty with 
hydraulic, pneumatic, and electrical arrangements, is their liability 
to get out of order, and the great care required in maintenance. 
On a railway nothing should be left to chance, and careful 
watching means expensive maintenance. To prevent the error 
you mention, of the signalman forgetting he has atrain “on” 
and giving “‘line clear,” there is a beautiful system of electric 
locking in vogue, called “‘the union of the block and interlocking 
systems” and the “electric slot signal.” At the time of the 
Royal Show at Kilburn, Messrs. Saxby and Farmer, the owners of 
the patents, opened their museum to visitors, and explained the 
working of this arrangement. It has, I believe, been adopted on 
the London, Brighton, and South Coast, and on some French lines. 
They summarise its advantages in the following way :—(1) Points 
and outdoor signals must be in proper position before “‘ line clear” 
can be telegraphed for an expected train. (2) No movement of 
agra can be made for shunting or giving access to a line signalled 

y telegraph as clear for an expected train, the points remaining 
firmly locked until the train has passed out of the block section. 
(3) Having once sent “‘line clear” on the telegraphic block 
instrument, and the permission to send a train on having been 
accepted, and acted on by the signalman at the next station, it is 
impossible to transmit a second message of “line clear” until the 
expected train has ; thus two trains running on the same 
line of rails cannot be signalled to enter the same section at once, 
the first train must have left the section before the second one can 
be permitted to enter. (4) The outdoor starting signal cannot be 
given to permit entrance into a block section without the consent 
and concurrent action of the signalman at both ends of such 
block section; and by means of the electric slot the outdoor 
signal at one station can be instantaneously changed from the 
“‘safety” to the “danger” attitude from any other station, 
irrespective of dist (5) The mechanism makes it compulsory 
that the outdoor starting signal shall be reset to ‘‘ danger” behind 
every train; and that upon the entrance of a train into a block 
station, the signalman at the station in advance shall give to the 
heerps at the station in the rear the proper signal of line 
blocked behind the coming train. (6) The signal “ train on line” 
must be transmitted to the station in advance before the outdoor 
signal for a train to enter a block section can be given, so that it is 
not possible for a train to enter a block section unannounced by 
telegraph to the station in advance. 

I find I have wandered rather far from the original starting 
point, though I am on the same subject; but the largeness of the 
subject, and the ground covered by your article, must be my excuse. 

Wa. Marriott, 
May 21st. Assoc. Mem, Inst. C.E. 


THE PRESENT PROSPECTS OF YOUNG ENGINEERS. 


S1r,—The present prospects of our young engineers can hardly be 
considered satisfactory—in fact, one has only to look through the 
columns of any of our engineering papers to be assured of the fact 
by the great number advertising for employment ; and if he need 
further proof, let him insert an advertisement for an assistant or 
draughtsman at even nominal salary, and he will have, perhaps, 
200 or even 300 answers ; then will his eyes be opened to the true 
state of affairs, and he willask himself, ‘‘ When will all these appli- 
cants be employed?” 

If he take any further trouble in the matter, as the writer has, 
to find out anything about the qualifications and abilities of these 
— he will find that a number of them are men not only 
of high character, but also of considerable ability and experience, 
and men who would prove an acquisition to any staff to which they 
might; be appointed. 

t is sad to think that these men may have spent not only many 
years in study and hard work, but also a great portion of their 
earnings, and are now unable to recoup themselves ; or that the 
nee ones, having paid large premiums to be apprenticed to 
earn their professions, and having served their time creditably, are 
turned into the world to seek occupation how and where they can, 
their late master thinking he has done his duty conscientiously 
when, on returning them their articles, he promises ‘to do what 
he can to further their interests,” and then thinks no more about 
them. This to some will mt hardly credible, but nevertheless 
it is a fact ; and having carefully looked into this subject, I know 
several instances where such has happened, and will quote one. 
A tailor having saved a little money, and having given his‘son a 
good education, resolved to apprentice him to an engineer. He 
accordingly paid this engineer a premium to take him into his 
office for four years, and the engi also promised to give him 
a little practical experience as well. From the day the boy 
entered the office to the day he left, the engineer never taught him 
anything, but left it entirely to his manager. The manager was 
& man who thought that, as he received no portion of the premium, 
it was not incumbent wpe8 him to take any great trouble with the 
boy, and simply taught him how to trace and copy drawings: 


ts in search of employment to send such particulars as 
their names, ages, copies of testimonials, work previously employed 
on, &c.; such agency to publish weekly or monthly a journal con- 
taining these names, and send a copy to most of the chief engineers, 
and to charge no preliminary fees, but a small commission on the 
first year’s salary to all for whom they should find employment? 
And now I must conclude. This is a subject which I have long 
wished to see introduced into our engineering papers, and if by 
these few lines I have caused any readers to interest themselves on 
the subject, I shall be more than rewarded for my trouble. 
CLAUDE E. H. Aupaln, C.E., Assoc. Soc. Eng., &c, 
42, Devonshire-chambers, Bishopsgate-street, < 
May 27th. 
LEAKAGE IN TORPEDO-BOAT BOILERS. 


Srr,—One of the inconveniences experienced in the boilers of 
torpedo boats is the leakage of the tubes at the fire-box end. The 
boilers, as is well known, are of the locomotive type, and a longi- 
tudinal and cross-section of one of them, as made by Messrs. 


so as to permit its elongation with the expansion of the tubes. 


The sides and top.of the furnace might also be corrugated, and the _ 


tubes, instead of being quite straight’ when inserted, might also be 
somewhat bent, the holes bein; a oval to permit a 
tight fit being made at the ends. t of bending each tube, 
however, it might be made somewhat spiral, when the holes in the 
tube-plates might be round, as at present, but be placed a little 
further apart. H. Cannine. 


Musw ing College, 
May 


TORPEDO BOATS. 


Sm,—Now that torpedo warfare has become a national institu- 
tion, may I recall Fer Praia that have from time to time 
a red in your valuable paper :— ; 

“ n 1868 I capiained to the Floating Obstruction Committee the 
Jan I read a paper on at the British Association meeting at Edin- 
h in 1871. 

In a letter from the Admiralty, dated the 26th August, 1868, 
‘Their Lordships consider that, although your method shows very 
considerable ingenuity, they are not of opinion that it is likely to 
be of use to H.M, Nav, 


In THE ENGINEER of 20th October, 1871, a communication from - 


me contains these words :—“ There is no doubt that the introduc- 
tion of invulnerable and efficient torpedo boats must revolutionise 
the whole system of armour-plated ships, whose weight 
unwieldiness would only favour their own destruction, without 
enabling them to evade or paralyse this mode of attack. ; 

I still maintain that the system I explained in 1868 is the 
best, and the discussion at the United Service Institution still 
further strengthens that opinion. Puivie BRAHAM, 

7, Miles’s-buildings, Bath, 

May 26th. 
NOMINAL HORSE-POWER. 


Sm,—With reference to the letter you have received, and the 
article you have written commenting on the indeterminate 
character of a nominal horse-power, allow me to suggest that it 
would be the simplest and most judicious course to discard alto- 
gether a unit of measurement the magnitude of which is unknown, 
and the retention of which, in technical parlance, only perpetuates 
confusion. There are two rules for nominal horse-power well 
known to engineers, and from which all the others have, I think, 
been derived. The first was given forty years ago by the cipal 
of this College in his ‘‘ Treatise on the Steam Engine,” and accord- 
ing to it the square of the diameter of the cylinder in inches, 
multiplied by the cube root of the stroke in feet, and divided by 
47, will give the nominal power. The second is what is called the 
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Thornycroft, are given in the annexed figures, where A is the 
furnace, B the bridge, C the tubes, D the longitudinal stays, E the 
crown stays, and F the furnace door. In this boiler the furnace 
was jess sag made of copper and the tubes of brass, nothing being 
left undone to make the boiler as efficient as possible. The draught 
through the tubes was, as usual, maintained by a fan forcing air 
into the stoke-hole, and it was found on repeated trials that, so 
long as the fan was kept going, there was no leakage at the ends of 
the tubes within the furnace, but when the fan was eased or 

topped at the lusion of the experiment, the tubes at once 
began to leak, and soon leaked so much as to put the fire out 
altogether. On examination of the boiler when cold, it was found 
that the tubes were invariably slack in the furnace tube-plates, and 


in some cases were oval in the vertical direction, and in other cases 
in the horizontal direction; in one case one of the tubes was found 
broken off. 

Now what is the cause of these anomalies? They have never 
been explained, and the perpetuation of them has greatly embar- 
rassed the construction of such boilers in the future. Messrs. 
Thornycroft had to remove the copper fire-box and the brass tubes, 
and to substitute a fire-box and tubes of iron, by which, for the 
time, the evil was surmounted; but surely the copper and brass 
would have been much better but for this intractable leakage, and 
it is very important to find out what is the cause of it. My belief 
is that the evil arises from the unequal expansion of the shell and 
of the internal parts of the boiler, consisting of the fire-box and 
the tubes. Brass and copper expand more than iron at the same 
temperature, and the internal parts, being hotter, will also expand 
more on that account. The consequence is that the tubes are 
compressed endways, and bend sideways, under the strain, making 
the Cee oval, sometimes in one way and ti in ther, 
So long as the high temperature is maintained the bent tubes in 
the oval holes remain tight, but immediately the temperature is 
reduced the tubes, being released from the bending strain, become 
straight again, when the tubes, being left slack in the holes, neces- 
sarily leak. If this diagnosis of the ailment be correct, the proper 
remedy appears to me to lie in the corrugation of the boiler-shell, 


Admiralty rule, which was given to the Admiralty by Mr. Laurie, 
of Glasgow. It is a modification of the rule of the late Mr. 


Barnes, which is expressed by the formula wae » where d is the 


diameter of the cylinder in inches, and v the velocity of the piston 
in feet per minute. The first of these rules was applicable to 
paddle and geared screw engines, the speed of which in feet Pl 
minute was about 128 times the cube root of the stroke. e 
second was applicable also to direct-acting engines, as it took into 
account the element of speed, but not the element of pressure, 
and so it would not express any uniform relation between the 
actual and the nominal power. see no reason, indeed, why we 
should perplex ourselves by trying to establish such a relation ; or 
why we should retain so indeterminate a unit as the nominal horse- 
power atall. The power of an engine is the dynamical energy it is 
able to exert, and if the expression nominal power occurs in Acts 
of Parliament and other documents, the common sense course is, I 
submit, to translate the phrase into such an equivalent of actual 
horse-power as the date of the document would. approximately fix 
by the — ratio then subsisting between the actual and the 
nominal horse-power. A. E. A. EDWARDS, 
College of Practical Engineering, 
Muswell Hill, May 27th. 


HYDRAULIC LIFTS. 

S1r,—We have read a letter in your last week’s issue under the 
above heading from a correspondent who signs himself ‘‘ Econo- 
miser,” and who objects to your use of that word in describing our 
patent hydraulic balanced lift. We do not know whether your corre- 
spondent does not understand the nature of the patent and desires 
information, or whether he merely desires to criticise; but if he will 
give his name and address to us direct, we shall be very pleased to 
show him lifts working on our principle and explain to him wherein 
the economy is obtained by our patent, which under certain con- 
ditions is economical as well as effective. Though what we ity 
claim for it is its safety and efficiency rather than economy ; thoug! 
on the latter point also it will compare favourably with the systems 
of other manufacturers. R. WayaooD AnD Co, 

Falmouth-road, Great Dover-street, 

London, S.E., May 28th. 


METEOROLOGICAL SocteTy.—The usual monthly meeting 
of this Society was held on Wednesday, the 21st inst., at the Insti- 
tution of Civil Engineers, Great George-street,S.W.; Mr. R. H. Scott, 
F.R.S., president, in the chair. The following papers were read : 
—‘*(1) ‘*Notes on the Proceedings of the International Polar 
Conference, held at Vienna, April 17th to 24th, 1884,” by R. H. 
Scott, F.R.S., president. This conference was held to, welcome 
the several expeditions on their return from the Arctic regions, and 
to discuss the best mode of utilising their labours. (2) ‘‘ Meteoro- 
logical Observations on the Maloja Plateau, Upper Engadine, 
6000ft. above the Sea,” by Dr. A. T. Wise, F.R. Met. Soc. The 
Maloja Plateau is situated at the higher extremity of the Upper 
Engadine, and is protected from northerly, easterly, and southerly 
winds. The author gives some account of the meteorology of this 
— and also the observations made during the four months, 


ovember, 1883, to February, 1884. (38) ‘‘On some — of an. 


ination of the Barometric variations in Western India,”.-by: 
taking Meteorological Averages by the Method 
Diagrams,” by R. Inwards, F.R. Met. Soc., F.R.A.S. (5) “ ‘Ten 
—- in the Midlands,” by Rupert T, Smith, F.R, 
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COMPOUND REVERSING ROLLING MILL ENGINE—BUTTERLEY IRON COMPANY’S WORKS, CODNOR PARK. 


MESSRS, TANNETT WALKER, AND CO., LEEDS, ENGINEERS. 


(For description see page 402.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero_p and Co., Booksellers, 

LEIPSIC.—-A. Book 


PUBLISHER'S NOTIOE. 


*,* With this week’s number is issued as a Supplement an 

ving of a Locomotive for the Buenos Ayres and Pacific 
Railway. Every copy as issued by the Publisher contains this 
Su, t, and subscribers are requested to notify the fact should 
they not receive it. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
*inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
' writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 


G. H. H.—Bor “ On Mill Gearing.” 

Ros.— We cannot give you Letter advice than to try for yourself in Stockton 
or Sunderland, 

C. H. (Muswell-hill).— Your letter is too long. All that you have to say can 
be expressed with half the number of worda you have used, 

A Scpscriper.— Your difficulty probably arises from your allowing light to 
act upon the paper before the proper time for exposure. Probably the best 
way, as Jur as the paper is concerned, is to try the ready prepared or 
sensitised paper. 

P. H. W.— You can obtain from most booksellers little books, several of which 
ure in existence, giving valuatle information to gas consumers on the 
points raised in your letter, Asa rule meters are very accurate, and you 
can have yours tested if you desire it. 


ARROWROOT MACHINERY. 
(To the Editor of The Engineer.) 
Sin,—I shall be glad if any of your readers can tell me the names of 


makers of complete t for preparing arrowroot for the market, 
London, N. B. 


TURBINE TAILRACE. 
(To the Bditor of The Engineer. 

Si1r,—Would some of your readers kindly give me the solution of the 
following problem? What depth will the water stand in a tailrace if 
16 cubic feet per second will flow out of a turbine, the race being square, 
6ft. wide, built of bricks, and the first 2880ft. quite level, an inclination 
of 1 in 1000 beginning after this level portion? 


Mexico, May 8th. A Mexican Supscriper, 


SUBSCRIPTIONS. 

Tae Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. .. .. £0 14s, 
Yearly (including two double numbers) .. .. 

I, credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tur ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tuk Enoineer Volume, price 2s. 6d. each, 

A complete set of Toe Encrneer can be had on application, 

Foreign Subscriptions for Thin Paper 
received at the rates given below :— Foreign 
at the publi i i 

must be 

lisher. Thick Paper Copies may be 


Remittance by Post-office order, — Australia, Belgium British 
Columbia, British Canada, Cape of Good ‘Hope, k, 
Egypt France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew Brunswick, Ne ew South Zealand 
Portugal land Tasmania, Turkey, States, 

West Coast of Africa, West Indies, Cyprus, £1 16s. China, J 

India, £2 0s. 6d. 

Remittance by Bill in London, — Austria, Buenos A: and Algeria, 
Chili, Borneo, zon, Java, and Singapore, Manilla, 
Mauritius, Sandwich isles, £25. 

ADVERTISEMENTS. 

*," The charge for i of four lines and under is three shillings ; 
Sor every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. Ali 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department 0) the 

letters to be addressed to the Bditor of Tux Enatweer, 168, Strand. 
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LIVERPOOL DOCK ACCOMMODATION. 

THE res and pi ive development of the trade of 
the port o Livespell is daily making it more evident that 
more dock accommodation is required there, and it is 
equally certain that the available land faced by deep water 
in its immediate vicinity on the eastern bank of the 
Mersey is entirely occupied, and that consequently any 
extension of that accommodation must be sought upon its 
western shore. The river Mersey eadoubtedly presents 
difficulty of access. vessels arriving are, owing to 
the bar at its entrance, constantly delayed by the insuffi- 
cient depth of water over it at low tide from proceeding 
p thery river, and have therefore either to anchor or to beat 
about until the tide shall have risen. This obstacle is not 
felt by outward bound vessels, the masters of which can 
at their will choose the hour of their departure; but 
incoming ships are ex during the hours of wait- 

to considerable gers, not the least of these 
being due to fogs. Many losses have arisen from 
cause, and a remedy for the defect is most 
earnestly desired. We have had submitted to us a 
scheme with which the name of Mr. Henry C. Baggallay, 

E., is associated for providing such a remedy; and it 
appears to us, after full consideration, that his scheme 
may be found to be practicable, and that it offers an easy 


be | evidence of considerable 


at] and 150ft. wide at the bottom, with side slo 


and certain means of surmounting both the difficulties as 
to dock extension and the danger and inconvenience we 
have above pointed out. This proposal contemplates the 
cutting of a canal three miles and a-half in length from 
the head of the Wallasey pool, in connection with the Great 
Float, through the solid land, in the direction of the Horse 
Channel, which channel it is proposed to make the entrance 
for all incoming vessels, those outward bound still 
adhering to the present route. As the Horse Channel 
does not receive any of the mud-charged waters of the rivers 
Dee and Mersey, it is anticipated that there will be no 
difficulty in maintaining its present depth, which is 
already almost sufficient for the largest vessels at the 
lowest state of the tide; while by the inexpensive 
system of guide banks proposed by Mr. Baggallay, such 
maintenance will not only be ensured, but incre depth 
will be obtained by the scour induced. Between the deep 
water of the Horse Channel and the western end of the 
pro canal—at which a pair of locks will be provided 
to keep the water upto the present level of the float, which 
is 13ft. above old dock sill at Liverpool—there intervenes 
a flat known as the Mockbeggar Wharf, through which 
it will be necessary to dredge a channel to be provided 
with the guide banks above named, and breakwaters, for 
9 over a mile, and this channel and the canal before 
referred to will ensure deep-water communication between 
the Great Float at Birkenhead and the Horse Channel, 
the latter being then available for incoming vessels during 
all states of the tide. The strip of Cheshire which inter- 
venes between the Dee and the Mersey offers practically 
unlimited scope for extension of dock accommodation. In 
the ne of the proposed canal the land is quite 
flat, and its surface only a foot or two above sea level at 
high water, conditions which not only favour the construc- 
tion of the canal at a cheap rate, but would also greatly 
lessen the cost of any docks which it might be found 
desirable to make. 

Having thus briefly sketched out the leading features of 
Mr. Baggallay’s proposal, which appears to us to present 
little or no difficulties of an engineering character, it will be 
desirable to refer to the probable cost of carrying out the 
work, It is well-known that dock construction at Liver- 

1 has always been costly, owing to the fact that each 
ock has had to be provided with expensive river water and 
separate entrances; and that owing to the great rise and 
fall of the tide in the Mersey, which at springs is fully 
30ft., such works have had to be made of a very sub- 
stantial, and consequently expensive character; but as, 
according to the present scheme, the entrances to the new 
docks would be from the canal, in which the water would 
always be maintained at one level, such exceptional 
expenditure would be avoided. Then, again, as vessels 
would enter at one end of the canal and proceed outwards 
from its other extremity, the necessity existing in the 
present docks for ships to enter and leave by a single 
entrance during the short period available at the top of 
the tide will not be experienced; in fact, as Mr. Baggallay 
puts it, this arrangement would give “all the advantages 
that a double line of railway has over a single line in 
facilities for working, as the two lines of trafficdo not 
each other.” The facts above quoted afford primd facie 
ible economy as compared 
with past experience in dock construction for Liverpool. 

The canal itself, it is suggested, should be — deep, 
of 2 tol, 
which fi are in considerable excess of those existing 
on the Suez Canal, and of those proposed for the Man- 
chester Ship Canal. The estimated cost of this work is 
e pair of locks, each 600ft. long 80ft. 
the second being necessary to guard inst accidents, at the 
Horse of the canal, at £350,000, 
and an additional lock which would be required to that 
already in existence at the Mersey end is set down at 
£200,000. The estimate for the three locks, £550,000, is 
certainly not a high one; but then it must be borne in 
mind that all excavation, both for them as well as for the 
canal itself, would be in soft and sandy soil, an alluvial 
deposit only, which is easily removed by the shovel. Pro- 
gressing westwards from the Horse Channel end of the 
canal, we arrive at the channel it is proposed to dredge 
through the shoal intervening between the canal and 
the deep-water entrance. To this channel it is intended to 
assign a width of 600ft. as a minimum, greater width being 
allowed to its entrance to allow sufficient steerage space. 
The shoal to be removed is sandy, and the cost of the 
dredging to be done is set down at £150,000. Two miles 
of guide banks would have to be provided; but for more 
than half of this length they would be constructed above 
low water, and their cost would from that fact be rela- 
tively small. Mr. lay put this down at £350,000, a 
sum which he considers may be made to include the proper 
lighting arrangements for the entrance between the sa 

e total of all these several pro amounts to 
£1,350,000; and if for so moderate a sum the advantages 
set forth can really be attained, it seems a trifling price to pay 
for getting rid of the difficulties now existing, and for whic 
relief is certainly urgently demanded. That the advan’ 
can be sec for the amount named, Mr. Baggallay 
expresses himself to be confident; and when it is remem- 


bered that the value of the imports and exports for one | 8s 


year at Liverpool is now £200,000,000, we can hardly anti- 
= that the amount to be expended will be found pro- 
hibitory. 

There is another and important consideration, a 
from those of an en ineering and financial character, which 
may well be considered with reference to this matter. 
Increasing difficulties are year by year experienced in 
asp employment for convict labour. We should 

ve to look forward for a long time to state any period at 
which employment for a large amount of such labourers 
could not be found on these proposed works. Not only on 
these themselves, but on the extension of dock accommoda- 
tion, which we may regard it as almost certain would 
follow their execution, a very large force could for many 
years be employed; while the flat and dreary waste across 
which it is proposed to cut the canal would be admirably 
suited to the requirements of a convict establishment. 


Such a site would be healthy, for the sea breeze would at 
all times sweep across it, while its surface would afford but 
little hiding ground which would tempt to trials at escape. 
From the same establishment also could be undertaken 
reclamation works in the estuary of the river Dee, which 
would furnish employment long after such had been 
required on the works immediately proposed, or on the 
prospective extension of dock accommodation. 

It may be as well briefly pra to review what would be 
secured by the execution of this work. First and most im- 
portant, we should have the ensured provision of the docks 
the increasing trade of Liverpool urgently demands. We 
should then Tuas removed the primary cause from which 

arisen enormous loss to life and property in the 
detention of vessels outside the bar at the entrance 
to the Mersey, while the additional risk at present 
entailed by the outward and inward streams of 
traffic ing each other in a crowded river would be 
we should have dock entrances no longex 
ex to the disabilities of being only available at 
exceedingly limited states of the tide, and to crown all we 
have the question solved of “What shall we do with 
our convict labour?” for many years to come. We 
believe that it will be generally agreed that such results 
from the proposed expenditure of £1,350,000 are far more 
than commensurate with the outlay. We cannot, of 
course, pledge ourselves to the opinion that the estimated 
expenditure would suffice; but having regard to the very 
favourable conditions of soil, &c., the cost does not appear 
to us to be stated unreasonably low. Presuming that 
further inquiry justifies this opinion, and that Mr. - 
lay’s scheme will bear fuller investigation, it would 
ve to be considered under what circumstances of financial 
responsibility such a work should be carried out. Should 
it be left to a harbour trust, or committed to the tender 
mercies of a company; or should it be regarded as an 
Imperial work in view of the certainly Imperial character 
of the interests involved in the maintenance at a high 
standard of efficiency of a great national port like Liver- 
pool? The advantage that we have pointed out would 
accrue to the Government from the field of labour these 
works would provide for convicts, seems to point most 
strongly in favour of the last-named alternative. Under 
Government direction there would be no scope for the 
intrusion of those merely local interests which, while 
deserving of the most ample consideration in this case, 
have in many instances been found to seriously hamper 
the development of great national undertakin But it is 
premature perhaps to discuss the matter in this direction. 
Our immediate object is achieved by laying before the 
public what appears to be a well-considered scheme. 


THE BREAKAGE OF SCREW SHAFTS. 


Ix our impression of March 2Iist we published an 
article on the breakage of screw shafts, a subject of such 
importance that we feel no apology is necessary for return- 
ing to it. In the article in Prema we commented 
on the dearth of information available for the guidance of 
engineers as to how best the percentage of failures may 
be reduced. Let us further analyse the conditions attend- 
ing the working of screw shafts. In the case of a large 
ocean steamer, he shaft, as usually fitted, is simply a hori- 
zontal column of iron or steel of, it may be, 80ft. long and 
lft. in diameter. Practical conditions of manufacture and 
handling necessitate its division into a number of lengths. 
These are united together in the most rigid and unyield- 
ing manner possible. On the one end is fixed, also in the 
most rigid method practicable, a propeller weighing several 
tons, intended to rotate at—considering its weight and the 
conditions of its working—a very considerable velocity. 
Such a propeller, when at full speed, has a very large amount ~ 
of power stored up in it, and under fair conditions it acts, in 
its relations to the engines and the ship’s hull, as well as to 
the sea, as a fly-wheel. It operates, therefore, at least 
theoretically, in a favourable manner towards the shaft 
and engines, in so far as its inertia hinders that racing of 
the engines which ensues when it is raised out of the 
water by the pitching of the ship. The power it thus 
absorbs it returns in aid of the shaft as soon as it is itself 
again plunged into the water. Its vis viva helps to 
overcome the arresting action opposed by the water to the 
momentum gathered by the engines during the time the 

ropeller was out of the water, and which its weight was 
insufficient to absorb altogether. 

This suggests the idea that if it were in any way prac- 
ticable to fit a heavy fiy-wheel close up to the propeller, it 
would probably act beneficially as an = of stress. 
Unfortunately this cannot be effected; all that can be done 
in this direction is to give the propeller, as much as _possi- 
ble, the character of a fiy-wheel. At the same time it 
must be borne in mind that this sort of action, operating 
as it might for some revolutions, at a speed in excess of that 
to which the then speed of the ship is due, would cause 
some thrashing action on the water and consequent vibra- 
tion. On the other end of our shaft we form cranks 
whose weight and disposition are out of balance, and 
to these cranks we connect a number of heavy work- 
ing parts often weighing several tons; and we cause 
these to reciprocate at a high velocity, say, at a 
of or more per minute on an average, 
the pistons, with their s and guides, attaining at 
two periods in every revolution of the crank, velocity 
of no less than 900ft. per minute, and this high speed 
is operating when the steam is acting, in the case of 
the high-preavare piston, with its maximum effect. If, by 
the pitching of the ship the propeller be just at this 
instant submerged perhaps much below its normal depth, 
we have a combination of conditions i against the 
shaft so t+ as—under present modes of fitting—to 
render a fracture not only likely, but extremely probable. 
The endurance of a propeller shaft depends on a variety of 
conditions, some of them, of course, beyond our control ; 
others, however, are not beyond it, and about these we may 
speak. The material of a shaft as well as its disposal are 
controllable, and of these we may say that all is being 
done that can be done to improve things, so far as securing 


excellence of material and workmanship are concerned. 
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This is not enough, however. The steel-maker and the 
shaft-forger do not get fair play for their work, nor will 
they receive it so long as naval architects and marine engi- 
neers devote themselves wholly to attaining one end, namely, 
greatspeed. These gentlemen—and we trust that they will 
accept our remarks in the spirit of courteous and polite 
criticism in which we write—have done nothing to help 
propeller shafts. They seem to think that so long as they 
obtain or provide the best shafts that can be procured, 
they have done enough. It is time they took broader 
views. The finest shaft that it is humanly ible to 
make must fail if improperly put to work, and we do not 
hesitate to say that the existing method of fitting up pro- 

ller shafts is opposed to all sound mechanical principles. 

What is the existing method? A shaft or column of iron, 
70ft. or 80ft. long, is laid horizontally in an iron trough, 
as we may define the ship’s hull to be. We bind this rigid, 
or nearly rigid, column into the trough at certain points as 
tightly and inflexibly as it is possible to do it. This 
column we prevent moving in any direction, save rotating 
on its axis. We have said this column is nearly rigid. 
Experience has taught engineers how difficult it is, with 
the most staple foundations on shore, truly and accurately 
to centre a pair of bearings but a few feet apart if they 
are not, by being in one and the same casting, capable of 
being bored coincidentally ; and even in this case truth is 
not attained unless the casting is carefully designed, of 
sufficient strength, and most accurately ed 

Neither the naval architect nor the marine engineer can, 
with our existing knowledge of rivetted ironwork, ever 
obtain a perfectly inflexible set of bearings for propeller 
shafts, and they cannot too soon — the fact. No 
matter how strongly and carefully the hull of an iron ship 
is built, it will very soon begin to “work” in a seaway. 
We have just shown that in its conditions of working 


a propeller shaft is, in every sense, very severely 


tried. In addition to this, however unintention- 
ally, it is called upon to act the part of another 
keelson. In fact, at one and the same time it is exposed 
in an extreme degree to three different, and at times 
violently opposing forces, namely, torsion, compression, 
and lateral bending, while it is deprived as nearly 
as possible of all power to accommodate itself ‘to 
resist these diverse strains to the best advantage. 
What can be done to remedy all this? In our last 
article we advocated the adoption of flexible couplings, or 
of universal joints in the shaft. The fact that the 
latter are in successful use by French engineers ought to 
encourage us to try them. If well and carefully made, 
there are excellent reasons for their adoption. We will 
be glad to hear, and we will publish in our correspondence 
columns, the objections that may be advan against 
them. Experiments on a large and practical scale, too, ought 
to be made. To this suggestion we will perhaps receive a 
reply as to the great cost of such experiments; but if the 
enormous loss of property involved in the destruction 
of even one large steamer and her valuable cargo be con- 
sidered, we cannot but think that money may be prudently 
expended on testing different forms of flexible shafts and 
couplings, and on other methods of conveying the power 
of the engines to the propeller. 

The present system of trying to guard against broken 
shafts only by making them thicker and sounder is not 
the most scientific method to pursue. Under existing 
modes of fitting we should try to use thinner, not thicker 
shafts, because thin shafts will be more flexible than thick, 
and less liable to break, because of the springing of the 
bearings caused by the working of the ship. The scien- 
tific as well as the common-sense course is to admit that 
rigidity of bearing cannot be maintained, and, recognising 


. the unpleasant fact, to ascertain by experiment what is 


the best mode of giving flexibility to the shaft so that 
it may accommodate itself to its bearings. The shaft of a 
large steamer in anything of a sea is on a foundation for 
ever in a state of earthquake, and should be fitted accord- 
ingly. A committee of shipowners, insurance represen- 
tatives, and engineers, as well as shipbuilders, ought to be 
formed, a subscription list opened, and a sum of money 
collected to defray the expense of experiments having 
for their object the determination of the best method of 
transmitting the power of the engines to the propeller. 


BRIGHTON ELECTRIC RAILWAY. 

Some time since we gave a short account of the electric rail- 
way made and worked along the Brighton foreshore by Mr. M. 
Volk. Since a few days before Easter this line as laid out this 
year has been in successful operation, and some figures have 


been obtained which must be looked upon by electrical engineers CPN 


and the public as of much importance, as well as of considerable 
interest. As we have already said, the line is built and worked 
under conditions which are in some respects unique. The Cor- 
poration granted to Mr. Volk, for himself, and not for any 
syndicate or company, the right to construct and work an 
electric railway along the upper part of the beach. Mr. Volk 
constructed about a mile of light single railway, and put down 
one 8-horse gas engine, and one Siemens generator and exciter. 
With this plant, and one car to carry thirty people, and with 
the necessary small terminal structures, one of which is not yet 
finished, no less than 34,000 passengers have been carried during 
eight weeks. The line includes 230 yards on a gradient of 1 in 
100 ; 100 yards with gradient of 1 in 45; 50 yards at 1 in 16; 
50 yards at 1 in 30; and 200 yards at 1 in 150; the remainder 
being nearly level. The car is fitted with an epicycloidal driving 
pulley, by means of which the gradient of 1 in 16 is worked at 
one-third the usual speed, eight miles an hour, the other 
gradients being worked direct. This gear is brought into 
action by a simple friction clutch, and is very simple. 
Along the level the power consumed is but 1°75 brake horse- 
power. The working of the line has been most satisfactory, and 
the financial results are very encouraging. The whole cost of 
the line and equipment was £2500, exclusive of whatever charge 
the owner, Mr. Volk, would add to this as electrical engineer of 
the work, which, of course, occupied a good deal of time, and 
included the design of the car, station, &c. The gross earnings 
have been £278 14s. 3d, or £34 15s. per week, while the 
expenses have been £17 19s. per week, leaving a profit of 
£16 16s. per week. The expenses include the cost of about 
1600 cubic feet of gas per day at 3s. 3d. per 1000 cubic feet, or 
£1 10s. per week; lad driving engine, 12s,; car driver, £1 4s.; 


conductor, £1 4s.% station clerks, £1 10s.; lineman, £1 1s.; 
labourer, 18s.; -electrical and general management, £3 10s.; 
repairs, £1; depreciation and interest, £5; and rent of an arch, 
10s. This is for one car running about 500 miles per week, and 
seating thirty passengers. It will be seen that the working 
expenses are small, but are such as can be repeated for any 
similar undertaking, which does not belong to a limited com- 
pany with its numerous salaried officers. A second caris about 
to be added, a turnout being provided at mid length of the line. 
Though this will double the carrying capacity, the working 
expenses will be increased to but a small amount, as may be 
gathered from the above figures. The popularity of the line may 
be gathered from the figures we have given, and although only 
a mile in length, this railway shows what may be done with 
plant economically and carefully worked. It shows that when 
the capital employed is only that necessary for the work, an 
excellent profit may be made, but with anything like the public 
company ideas of capital, the profits would be lost. From it, 
however, a much wider lesson may be gathered. It may, for 
instance, be seen that what is done on this one mile, which, 
however, will probably be increased to two miles, may be repeated 
on any number of miles, and for large traffic much lighter stock 
can be used than can or is used on steam lines, and the cost of 
maintenance should be small. 


THE MANUFACTURED IRON TRADE, 


Tue falling off in the shipbuilding industry is now beginning 
seriously to affect the manufactured iron trade. So far as the 
North of England is concerned, we have official records of the 
extent and value of the trade. At present there is a monthly 
production of manufactured iron to the extent of 37,500 tons, 
whilst about six months ago the total production was 58,000 
tons; and the average value of the iron sold by the associated 
firms is much less—it was £6 0s. 6}d. per ton in October, it is 
now £5 8s. 1ld. Since the last ascertainment of prices the fall 
has not been so large, but it is appreciable. That return was 
that for February last, and the price was £5 13s. 7d., so that the 
fall in two months is nearly 5s. per ton. As in the same time 
the extent of production has fallen, it must be evident that the 
trade is much worse than it was. The return of February was 
the one on which the arbitrator—Dr. Watson—based his award, 
but it is evident that the reduction then given was inadequate; 
and it must be looked upon as a certainty that an attempt will 
be made to reduce wages further, though it cannot be said when 
it will be attempted. The fact is that the trade is sinking 
rapidly to its lowest level, and that there will need to be an 
adjustment of the cost of production to that_level before the 
trade can have any revival. 


LITERATURE. 


The Scientific Papers of James Prescott Joule. Vol. I. Pub- 
lished by the Physical Society of London. ‘Taylor and 
Francis, London. 1884. 

Dr. Jovze in his short preface which he has written for 

this volume explains that its publication was due “to the 

flattering pro of the Physical Society of London to 
collect and reprint the papers on scientific subjects which 
have opal in my own name, and those under my own 
in association with the Rev. Dr. Scoresby, Sir Lyon Play- 
fair, and Sir William Thomson. In this the first volume 

I have endeavoured to fulfil the former part of the design.” 

These sentences explain pretty clearly of what the volume 

consists. 

Every engineer, man of science, nay, every student of 
science, has heard of “ Joule’s Equivalent,” but their ideas 
of the life work of Joule himself are in many cases 
extremely hazy. A perusal of the volume before us will 
do much to dissipate an ignorance in some respects excus- 
able. Joule is by no means a voluminous writer, nor did 
he ever belong to the ranks of those who are never so happy 
as when they are attracting public attention. This collec- 
tion of papers written at various times during a period 
extending from the 8th of June, 1838, to 24th June, 1878, 
is a remarkable evidence of the versatility of the author’s 
mind. The range of subjects which he has handled is 
large, but it is as nothing to the variety of ways and 
methods in which he has handled them. As far as in him 
lay, Joule exhausted every inquiry he entered upon. 
While anything remained to be known he was unsatisfied; 
and one result is that his inquiries anticipated much that 
has been done during recent years, while another is that 
even those portions of the volume written nearly fifty 
years ago will be found full of instruction, and extremely 
suggestive. At an early period he commenced the study 
of electro-magnetism, and it may almost be said that what 
he did not learn about electro-magnetism is not worth 
knowing. Some of his experiments point to conclusions 
which may be useful to those who design dynamo-electric 
machines, while others bear on Mr. ucher theory of 
1etism. It is quite beyond our power to do more than 
refer briefly to a few points which deserve attention. The 

k is beyond criticism in most respects, because it 
is simply a record of facts, and descriptions of the 
methods by which the facts were ascertained. We can 
take examples of his facts at haphazard. For example, it 
is tolerably well known that an electro-magnet even if 
made of very soft iron retains its etism~ after 
the current is cut off, provided the keeper is left in contact 
with the poles. But Joule has gone further, and shown 
that a surprisingly minute current will suffice to keep an 
electro-magnet excited, if we may use the word, “Having,” 
says Joule, “subjected magnet No. 1 to 90 deg. of electric 

force, a quantity adequate to bring its power to 560 Ib., I 

reduced the current toa lower intensity, and then found 

the weight requisite to detach the armature. . . . A 

voltaic cell, the size of a common sewing thimble, was 

= sufficient to produce 31 deg. of electric force in 

o. 1, and consequently to sustain a magnetic power of 
about 300 Ib., and it is easy to perceive that by increasing 
the size of the electro-magnet and the quantity of con- 
ducting wire, this minute source could support a magnetic 
virtue of indefinite amount.” This was written in 1840, 
when volts and am were unknown, and Joule had to 
construct a standard of current for himself. 

Joule at this time was earnestly labouring to construct 
an electro-magnetic engine, and he very early made the 
important discovery that what is now called internal 
resistance was “the principal obstacle to the perfection of the 
electro-magnetic engine; and in proportion as it is over- 


come will the motive power increase, It therefore claims 
our first attention.” This does not refer to the mere 
resistance of the wire regarded as a conductor. “The 
augmentation of the intensity of each element of the 
battery is very important, as it is attended by a propor. 
tional increase of duty.” , 

Some of the results obtained by Joule with electro. 
magnets are sufficiently remarkable. He seems to show, 
although he does not directly state as much, that the - 
power of an electro-magnet increases with the breadth of 
its poles. To make this clear, let us suppose that our 
electro-magnet is made of a strip of boiler plate, pin. thick 
and 6in. wide, bent into a horseshoe shape, the whole 
bar being 2ft. long. If, now, we take a bar similar 
in all respects, Sut 12in. wide instead of Gin, 
then, the current and wire remaining unaltered, the 
second magnet will be much more powerful than the first, 
The most noteworthy feature, perhaps, about all this is 
that Joule shows that a great many coils are not needed 
to produce an intense magnetic field, and we would 
specially direct the attention of modern electricians to the 
papers on magnetic forces, pages 27 et seg. One of the 
magnets he tested was made of stub iron, such as that 
used for making the barrels of fowling pieces, coiled on a 
mandril, and welded into a thick tube. A slice was then 
planed off this so as to open the internal hole by a long 
slot, and an armature was planed to fit, so that when the 
two were put together the whole formed a tube 2ft. long, 
in. in diameter inside, and 1°42in. diameter outside. Into 
the larger portion were screwed eye bolts, by which 
it could be suspended in a_ horizontal position, 
with the slot down. The armature was fitted with 
similar bolts to which a weight could be suspended. 
To excite this magnet—which weighed 6 Ib. 11 0z., the 
weight of the armature being 3 lb. 7 0z.—a copper rod 
gin. in diameter covered with tape was down one 
side of the magnet, brought back through the inside, and 
again passed down the outside in a shape somewhat 
similar to a very long S. Through this rod a current 
from eight large cast iron cells, each of which presented an 
effective surface of two square feet, was sent. It will be 
seen that the inductive influence of the wire must be 
small, because it made really but one turn round the 
magnet; yet this magnet sustained a weight of no less 
than 1350 1b. The magnet No. 1, to which reference has 
been made, had a very small quantity of wire on it. It 
was a wrought iron cylinder 8in. long, with a hole 
lin. diameter bored down its axis, and a piece planed 
off so as to open a slot down it, the two sides of the 
slot forming the poles. It was wound with four copper 
wires covered with silk, each 23ft. long and ;!;in. diameter, 
just enough to fill the hole and cover the external surface 
of the cylinder. This magnet carried 8 cwt. when the 
current generated by a single pair of 4in. plates of iron 
and amalgamated zinc was sent through its coils, and a 
pair of platinised silver and zinc plates, giving only two 
square inches of area, gave an attraction so great that it was 
almost impossible to slide the armature by hand. On p. 43 of 
the volume will be found a drawingof Joule’sring magnet, in 
which the exciting wires are used much as the coils of tape 
are in the Ferranti dynamo. This magnet weighed but 
7lb., and it sustained 27101b. Including the armature, 
the whole weight of magnetised iron was 11°57 1b., and 
each pound of it sustained 234lb. When we compare 
these results and others like them with those obtained 
from the field magnets of dynamos, we are tempted to ask 
whether in these latter days we get nearly as good results 
out of a given weight of wire as did Joule. 

In one sense, the most interesting part of the whole 
volure is that devoted toa description of the successive 
steps by which he ascertained Joule’s equivalent, 772 foot- 
pounds per British thermal unit. The last paper in the 
volume contains a long description of the apparatus finally 
used—similar to one devised by Hirn—and particulars of 
the results of numerous experiments. The final conclusion 
of the author is: “ The equivalent at the sea level and the 
latitude of Greenwich will therefore be 773°492 foot-pounds, 
defining the unit of heat to be that which a pound of 
water, weighed by brass weights when the barometer 
stands at 30in., receives in ing from 60 deg. to 61 deg. 
Fah., with water weighed in vacuo, the equivalent is 
finally reduced to 772°55 foot pounds.” 

We have said the range of subjects dealt with by Dr. Joule 
is very large. Besides those on his magnetic engine, we find 
in the present volume papers on such subjects as the 
electric origin of ‘the heat of combustion; the calorific 
effects of magneto-electricity; the changes of tempera- 
ture produced by the rarefaction and condensation of air; 
specific heat; matter, living force, and heat ; the velocity 
of sound; some amalgams; the utilisation of the 
sewage of London and other large towns; the surface con- 
densation of steam, &c. &c. Joule’s views on the disposal 
of sewage may be briefly summed up by saying that he is 
fully impressed with the value of sewage, but he holds 
that cesspools should be used in which to collect it, and 
from which it should be pumped in a more or less con- 
centrated state. The arrangements which he proposes 
would no doubt be efficient, but he has overlooked the fact 
that the cost of the system would be enormous. We 
do not dispute the value of sewage; but assuming it to be 
worth 30s. per ton, it will not pay to spend £2 in collecting 
it and putting it on the land. This is really the whole 
difficulty in the disposal of sewage, or at least is so great a 
difficulty that all others are comparatively insignificant. 
In 1882 Dr. Joule added a curious note to this paper. 
“ From the estimates,” he writes, “of loss by our sewage 
systems there my to be set off the immense stores which 
return to us in the shape of mollusks and fish, It has 
been observed that the best and most nutritious fish are 
found in seas contiguous to fertile land, where rivers bring 
down organic matter. On the whole, considering the 
enormous quantities of imported food, this country must 
be acquiring great fertilising potentiality at the expense of 
America and other lands which are being impoverished to 
supply our present needs.” : 

e paper on surface condensation is probably little 
known to engineers; yet it deserves careful attention. One 
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int alone we shall mention in connection with it. By 
putting spiral wires round vertical copper condensing 
tubes, he augmented the rate of condensation—in other 
words, the efficiency of the apparatus—from 166 to 413, 
or nearly three-fold, 

The volume contains 657 octavo pages. It is fairly well 
indexed, and admirably printed in large type on good 

aper. Where necessary the text is adequately illustrated 

y good ae The frontispiece is a capital portrait 
on steel, engraved by Mr. Jeens. It originally 9 ga 
in Nature. The volume should, and no doubt will, have a 
place in the library of every one interested in science. 


SOLUTIONS OF IODLDES IN MINERALOGICAL 
RESEARCHES. 


Two important papers On the use of solution of the two double 
jodides, potassium and mercury iodide, and barium and mercury 
iodide, for the above purposes, have recently been published by 
Vy. Goldschmidt and C. Rohrbach. It is to be regretted that 
the subject of the separation of the constituents of a rock has 
been neglected of late, in consequence of the success which has 
attended microscopic investigation, as the excuse in which the 
latter method cannot be relied on. The attempt to describe 
the constituent of a section of a rock by microscopic examina- 
tion is greatly overrated. The separation may be effected 
chemically or mechanically ; in the latter case advantage is 
taken of the difference in the specific gravity of the substances. 
In 1877, Mr. Church, in a paper in the Mineralogical Magazine— 
“On a Test of Specific Gravity "—proposed to separate the 
constituents of a rock according to their specific gravity by the 
help of an aqueous solution of the iodides of mercury and 
potassium. The papers give at some length an account of J. 
‘Thoulet’s researches on the saine subject. 

On investigating the subject further, Goldschmidt decided to 
employ a solution in which the weight of potassium iodide pre- 
sent is to the mercury iodide as 1 is to 1'239 ; and this solution 
has a specific gravity of 3°196, so that fluorspar floats in it, 
while the solutions of Thoulet and Church gave as the maximum 
specific gravity 2°77 and 3°01 respectively. The maximum 
density is, however, not constant. It depends on the moisture 
of the atmosphere and on the temperature. In summer the 
maximum was 3°196, whilst in winter it was only 3°17. 

The difficulties which attend this simple method of separation 
of the rock constituents according to the specific gravity are due 
to the variation in the specific gravity of the predominating 
mineral ; the close combination of the constituents; the small- 
ness of the grains; the great similarity, or, in some cases, the 
identity of specific gravity of different minerals occurring 
together, such as quartz and oligoclase, the tendency of the 
lighter grains when they are in great excess to bring the heavier 
with them to the surface, and the liability of the solution to 
change by evaporation or by taking up water. 

In considering this method, the question arises, Is the value of 
the specific gravity constant enough for the mineral to be deter- 
mined by it; and if a separation is effected between narrow 
limits of weight, can it with certainty be asserted that the 
mineral sought for has been separated? Theoretically it is so. 
In order to answer the question practically, Goldschmidt sub- 
mitted the felspar grains to the strictest investigation, and came 
to the conclusion that, with fresh material and perfect separa- 
tion, the determination of the specific gravity gives an exact 
conclusion as to the nature of the felspar. 

The apparatus used for the separation of the rock constituent 
proposed by Thoulet is described, but Goldschmidt prefers to 
effect the separation in small beakers of about 40—50 c.c. capacity, 
the principal advantage of which is that the parts swimming 
above can be better manipulated with the glass rod, and, conse- 
quently, the heavier grains which are enclosed more easily 
separated. A number of minerals whose specific gravity has 
been exactly determined are used as indicators of the solution. 
The powdered rock and the indicators are introduced into about 
39¢.c, of the concentrated solution and stirred, then allowed to 
subside, and the lighter parts removed. The success of the 
separation depends on the skill of the experimenter, on the 
choice of the indicator, but, above all, on the nature of the 
substance to be separated 

It is evident, then, that Thoulet’s opinion, that the constitu- 
ents of a rock can be qualitatively and quantitatively separated, 
holds good only very rarely ; and it would be necessary also in 
most cases to make use of auxiliary methods, such as treating 
the powder with various re-agents or with the magnet. 

Rohrbach’s paper appeared late last year; and he it is who 
has employed the barium salt and mercury iodide for the sepa- 
ration of individual species in a complex rock. He says, that 
from the great resemblance that exists between the double salts 
of the mercury iodides and the alkaline iodides with the iodides 
of the alkaline earths, it appeared to him desirable to prepare 
the barium and mercury iodide for use as a dense solution; 
and provided it was found to be equally soluble, it was to be 
expected that a still denser solution would be obtained than in 
the case of Thoulet’s liquid-—corresponding, in fact, with the 
greater density of barium over potassium. It turned out that 
the maximum density of the new solution was 3°588. 

In preparing it, regard must be had to the fact of the ready 
decomposibility of the barium iodide, and it must be made 
quickly; 100 parts of barium iodide, which may be obtained in 
astate of great purity from Tromsdorf, in Erfurt, and about 
130 parts of mercury iodide—hydrarg. bijodat. rubr.—are to be 
quickly weighed out and be well shaken together in a dry flask, 
and after the addition of about 20 cb.cm. of distilled water, the 
flask is to be placed in an oil bath heated to 150 deg. to 200 deg. 
Cent. The rapid solution of the materials and formation of the 
double salt is as much as possiblé promoted by continuous 
shaking and stirring with a bent glass rod held between the 
fingers. When all has dissolved, it is to be boiled for a short 
time and then ‘evaporated on the water bath in a porcelain dish 
until a crystal of epidote from the Sulzbach Valley, used as an 
indicator, swims in it. On cooling a small quantity of a yellow 
double salt separates; but in spite of this the specific gravity of 
the solution increases by the combination, and in the cold liquid 
4 piece of topaz will swim. To remove the double salt, which 
has separated, it is best to let it stand for several days in a 
closed flask, and then carefully decant the clear liquid. Filtra- 
tion of this liquid has certain disadvantages, especially in the 
case of large quantities of it, for the paper is converted by the 
solution into a leather-like material which does not adhere to 
the platinum cone. The solution, thus prepared, without diffi- 
culty attains at ordinary temperature a specific gravity of 
3'575 to 3°588 ; it strongly refracts light, and has a very high 
dispersive power, as the following numbers show :— ®C = 1°7752, 
*D = 17928, nE = 1°8265, "F = 1°8488, »F - "C = 0°0736, 


0:0409, In the violet strong absorption takes place. 


The high index of refraction, which exceeds that of arsenic 
bromide = 1°78, and that of the Thoulet’s solution = 1°733, 
recommends the use of barium potassium iodide in a high degree 
for the determination of indices of refraction by means of total 
reflection, 

The ready decomposibility of barium iodide by the carbonic 
acid of the air supplies an exact test of this solution in that 
respect; a current of pure carbonic acid passed through for a 
space of two hours did not produce the slightest change in it, 
nor was a fragment of calcite or of chalk in powder, which was 
left in the solution for the space of ten days, attacked in the 
slightest degree. 

By means of this liquid, as opposed to the other at present in 
general use—the liquid referred to by Goldschmidt above—a 
whole series of minerals can be separated at ordinary tempera- 
tures. Among them may be mentioned axinite, cyanite in part, 
epidote, the black micas, some garnets, almost all the hornblendes, 
jade, olivine, orthite, ottrelite, almost all the members of the 
pyroxene group, some spinels, staurolite in part, most of the 
titanites, topaz, and pyknites, black turmaline, vesuvian, zoisite, 
and among the rocks all the basalts and some felsparless rocks. 

When mixed with water at ordinary temperatures the con- 
centrated solution deposits crystals of red mercury. iodide, which 
do not redissolve in the cold, To prepare, therefore, a liquid of 
definite density it is most convenient to add some diluted 
solution prepared by heating the concentrated liquid at the 
boiling point and adding to it water drop by drop. There are 
several other precautions to be taken to which attention is 
drawn. Quite recently, since writing the above, we hear of the 
use of cadmium borotungstate, recommended by Daniel Klein, 
in the Bull, de la Soc, Chim., 35, 492, and Compt. rend., 93, 318. 
The solution has a density of 3°28. 


FOREIGN NOTES. 


Tue following ships-of-war have been launched for various 
Governments during the last few weeks, viz.:—At the Finnboda 
Dockyard, near Stockholm, a gunboat named Siwitsch, intended 
for the Siberian squadron of the Imperial Russian Navy. The 
Siwitsch is 187ft. long by 36ft. wide, and will be propelled by 
twin-screw engines of 1000 indicated horse-power. She will 
carry eight guns, and her cost is 800,000 Swedish crowns, The 
Fusée, the first of a batch of ironclad gunboats for the defence 
of the French coast, was launched at Lorient on the 8th inst. 
The class to which this vessel belongs is one that has never found 
favour in the eyes of the British Admiralty since the days of the 
Viper, Vixen, and Waterwitch, as it was found that a far more 
efficient and economical substitute was available in the gunboats 
of the Staunch type and in torpedo boats. It is apparent that, 
in sanctioning the designs of the Fusée, the French Admiralty 
have had in view the German gunboats of the Wespe type; but 
it must be remembered that these latter boats are intended for 
a very different field of action, viz., the shallow coasts of the 
North Sea and Baltic. The most probable conjecture is that 
the French vessels are intended for operations in the Mediter- 
ranean, for covering landing parties, &c., for which, owing to 
their light draught, they are no doubt well adapted. The 
dimensions of the Fusée are:—Length between perpendiculars, 
165ft.; extreme breadth of beam, 32ft. 7in.; depth in hold, 
16ft. llin.; draught of water, 10ft. 6in.; displacement, 1045 tons; 
material of hull, steel and iron; guns, one 10gin. and one 3}in. 
breech-loaders, the former of which is mounted en barbette in the 
bow. The armour is 94in. thick, and she is provided with a tube 
for discharging torpedoes. Her cost, including armament, is 
estimated at about £68,000. It may be interesting to compare 
the chief dimensions, &c., of this French vessel with those of her 
German prototype, the Wespe. This boat was built at Bremen 
in 1876, and is 142ft. Yin. long, 35ft. wide, 11ft. 2in. deep, draws 
10ft. of water, and has a displacement of 1109 tons. She is pro- 
tected by 8in. armour, and carries a 12in. breech-loading gun, as 
well as apparatus for discharging torpedoes. Her total cost was 
£51,700. The Caiman, which will be launched at Toulon in the 
course of the present month, is the third ironclad added to the 
French Navy since January, whilst but one British ironclad, the 
Warspite, has been launched during the same period, and the 
displacement is 18,148 tons and 7390 tons respectively. The 
French Government have at present thirteen ironclads, with a 
total displacement of 70,119 tons, on the stocks; whereas only 
five ironclads, with a total displacement of 49,200 tons, are 
building for the British Navy, exclusive of so-called “protected” 
vessels, The Caiman is a barbette ship of 7239 tous, 278ft. 7in. 
in length, 59ft. in breadth, 24ft. 8in. deep, and a draught of 
24ft. of water. She will be fitted with twin-screw engines of 
4800 indicated horse-power, and is expected to realise a speed of 
144 knots. Her armament consists of two 13}in. breech-loading 
guns and four small guns, besides which she is fitted with 
apparatus for discharging torpedoes. The maximum thickness 
of her armour is 19¥in. A small ironclad, named the Bremse, 
built to the order of the German Government, was lately 
launched from the yard of the Weser Company, Bremen. She 
has a displacement of only 870 tons, and as she is provided with 
comparatively powerful engines, viz., 1500-horse power, it is 
anticipated that she will attain a speed of 15 knots per hour. 
Her hull is built of steel, protected by Sin. compound armour, 
and she carries one long 84in. Krupp gun, as well as a supply of 
torpedoes. 

Messrs. Normand and Co., of Havre, have obtained an order 
for six sea-going torpedo boats from the French Government in 
consequence, it is said, of the satisfactory results shown by a 
sample boat built by them. Two well-known firms at Stettin 
and Bremen have each been ordered to build a number of large 
torpedo boats for the German Government. Some of these 
boats are now ready for trial, and they will probably give very 
satisfactory results—at least in so far as can be judged from the 
high class of workmanship which a close inspection of their 
construction, both hulls and engines, proves to have been 
expended on them. 


THE MANCHESTER SHIP CANAL BILL. 


THE decision of the House of Lords’ Committee upon this 
scheme was announced too late for our last issue, but although 
those who happened to be really interested in the matter 
speedily learnt what the result of this protracted inquiry was, 
there is yet something to be said which is certainly not without 
interest in regard to so large and bold a project. During the 
forty days of the investigation over which the Duke of Rich- 
mond so ably presided, we have kept our readers informed of 
the leading features and incidents of the inquiry, and as this is 
a scheme which, if carried out, would affect very much wider 
interests than those simply of Liverpool and Manchester and 
thé intervening districts, it is well, if not indeed necessary, to 
show how the examination of this scheme ended so far as the 
Committee of the Upper House was concerned. During the 
inquiry no less than 151 witnesses were heard for or against the 
Bill, and nearly 26,000 questions were asked, while Mr. Pember’s 
eoncluding speech on behalf of the promoters lasted fully twelve 


hours, spread over three a So powerful and able speech 
has rarely been heard ‘ore a Parliamentary Committee, 

and the learned counsel’s mastery of the most minute 
details of the scheme, and of every point of evidence, 

throughout was very striking and effective. An advocate’s 

speech cannot, of course, be taken as showing how the verdict 
is to go, but when Mr. Pember ended, falling hopes on the part 

of the promoters were vigorously revived, and visions of victory 
on the other side became correspondingly fainter. The Com- 

mittee assembled on Friday last to give their decision, but they 

sat in close conference for more than two hours. Meantime, a 
crowd of counsel, agents, witnesses, and other interested parties 
waited with more or less patience outside the doors, anxiety 
and doubt increasing as the time advanced—the prolonged con- 
ference suggesting difficulties and controversy among the five 
noble lords, When at last the room was thrown open, there 
was a rush and a scramble for places, and some moments elapsed 
before quiet could be obtained. 

The Duke of Richmond briefly and concisely announced that 
the Committee were of opinion that it was expedient to proceed 
with the Bill subject to the insertion of a clause which Mr. 
Pember had previously offered, staying the commencement of 
the work until five millions of the required capital of ten 
millions had been subscribed and issued. Upon this declaration 
there arose what is most irregular and most unusual—a hearty 
cheer from the friends of the Bill. Then there followed a helter- 
skelter scamper along the corridors, down the lofty staircase, 
and across the public lobby, to the telegraph office; and in a 
few minutes Lancashire was apprised of the triumph. The 
scene was exciting in the extreme, and altogether unparalleled in 
the history of Private Bill Committees. But to return to the 
Committee-room. The decision having been given in the terse 
form indicated, some further information was required, and it 
was explained by the Chairman that the Committee intended 
that some limit of time should be fixed for raising the five 
millions, and that one-fifth of that amount must be absolutely 
paid up, and that the subscribers of that amount should be 
made responsible for the rest. Following this elucidation came 
another novelty, both in Lords’ and Commons’ Committees. 
Mr.’ Pember, on behalf of the promoters, and also of all the 
counsel engaged in the case, expressed their sense of the 
patience and ability with which their lordships had conducted 
this inquiry. This sentiment being endorsed by general assent, 
the Duke of Richmond, so far from resenting this piece of 
flattery, or even disregarding it, responded by saying that he 
and his noble colleagues felt that the case had been most fairly 
and properly put before them with immense ability on both 
sides, and, further, that the parties had been perfectly justified 
in occupying the length of time they had. After this exchange 
of civilities and compliments, the Committee adjourned for 
awhile. On resuming, they proceeded to deal with the clauses, 
and ina short time the Bill was disposed of and ordered to be 
reported to the House of Lords. 

Upon the consideration of the clauses, all the petitioners save 
one withdrew from further action, and that one was the Man- 
chester Racecourse Company. If the scheme is carried out the 
racecourse will be appropriated, and for the protection of the 
company’s interests it was eventually agreed that the promoters 
should undertake to give an informal notice to “treat” for the 
land before they had raised the five millions, and should deposit 
£50,000 to cover any loss the company might suffer 
during the period of notice by interference with their 
arrangements or from other causes. The clause required 
by the Committee was drawn up and agreed to in the 
following terms :—“ The company shall not execute any of the 
canal works, docks, or of the estuary works under the powers of 
the Act unless and until within three years after the passing of 
the Act shares for £5,000,000 are issued and accepted, and the 
company has proved to the justice who is to certify under the 
40th section of the Companies Clause Consolidations Act, 
1843, that shares for the whole of the said sum of before 
£5,000,000 had been issued bond fide, and are held by the 
persons or corporation to whom the same were issued, or their 
executors, administrators, successors, or assigns, and that such 
persons, or corporation, or their executors, administrators, 
successors, or assigns are legally liable for the same, and upon 
production to such justice of the books of the company, and of 
such other evidence as he shall think sufficient, he shall grant 
a certificate that the proof aforesaid has been given, which certi- 
ficate shall be sufficient evidence thereof.” 

In the course of the evening of Friday intelligence reached 
London from Manchester that the required five millions were 
already virtually provided, and in view of that circumstance it 
is pretty certain that the promoters, despite the enormous sum 
they have already spent, are prepared to fight the thing out 
when it comes, as it soon will, before a House of Commons’ 
Committee. No one but the Committee themselves can tell 
absolutely how their lordships went in regard to the Bill, but 
positive rumour has it that the Duke of Richmond was strongly 
opposed to passing the preamble, and was supported by Viscount 
Barrington ; but Lord Dunraven, Lord Lovat, and Lord Norton, 
and especially the last-named, were sufficiently in favour of the 
Bill to carry it against their colleagues. 


SovutH KENSINGTON MusruM.—Visitors during the week ending 
May 24th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,118; mercantile marine, Indian 
section, and other collections, 3269. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1545; 
mercantile marine, Indian section, and other collections, 162. 
Total, 17,094. Average of corresponding week in former years, 
17,589. Total from the opening of the Museum, 21,051,171. 

A WATCH MADE TO BE PouUNDED.—When a visitor to the office 
of the American Bank Note bow ger # sat down to talk to Mr. 
Lee, that gentleman puta piece of white paper under a stamp, 
pounded on it, and laid the paper aside. hen the visitor arose 
to go away, Mr. Lee put the paper under the stamp again, and 
pounded it once more. ‘You talked eight minutes,” said he; 

‘that wasn’t bad.” He showed the piece of paper to the caller, 

who saw upon it two printed clock dials. One showed the hands 
at four minutes to four o’clock, the other showed them at four 
minutes past four o’clock. ‘‘ We keep that stamp,” he said, “‘so 
that you sha’n’t go away and say that you came here at eleven 
o’clock in the morning, or that you had to wait an hour and a-half, 
or make any other misstatements which can be guarded against.” 
“No,” he added a moment later, “‘that stamp is the latest 
wrinkle in office furniture. It isan ordinary stamp with a clock 
attachment. The hour hand is simply a raised point upon a 
movable circle. The minute hand is an arrow on another revolving 
circle. The usual inked tape s over these indicators and the 
outer circle of hour figures. side the clock face is a cylinder 
with several faces, each bearing a word—one is ‘approved,’ 
another is ‘ wired,’ another is ‘answered,’ others are ‘delivered,’ 
‘Lee,’ ‘received.’ Thus a business man is able whenever he sends 
away a letter, telegram, or package, receives an order, or trans- 
acts any business whatever, to record the precise moment at which 
the thing was done. It costs 20dols, I did not invent it; I 
bought it,”—Wew York Sun, 
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OFFICIAL PHOTOGRAPHS OF COPENHAGEN 
COMPETITIVE ARMOUR-PLATES. 

THE competitive trial of steel and compound plates at 
Amager, near Copenhagen, on March 20th and 21st last, 
was reported in THE EnoInEerR of March 28th, the 
report being accompanied by sketches. We have had a 
good deal of correspondence on the subject of these plates 
and the effects produced by each round, and we have had 
some detailed features in our own sketches objected to. 


SCHNEIDER STEEL. 
ROUNE 


No 3np Rovnp was Firep at ScHNEIDER’s PLATE. 


We have now seen other sketches made on the ground, as 
well as the Government photographs. We find that the 
other sketches also differ slightly from the photographs. 
In one case—the second round at Brown’s plate—there are 
two independent sketches showing a long crack, of which 
there is no trace to be detected in the photographs, even 
with a powerful magnifying glass, until the third round. 


MARREL STEEL-FACED. 
ROUND 


2° ROUND 


== 


3° ROUND 


Under the circumstances we think it best to give an 
engraving depicting the visible effects, copied carefully from 
the photographs, especially as an important competitive 
trial of this kind for a brief review. 

Our a grainy shows the plates not quite as they stood in 
the actual trial. We have, for the sake of convenience, 
arranged themso asto showin the upper engraving the effect 
of the first round, in the second place that of the second 


round, and in the third that of the third round at each plate, 
in the cases where a third round was fired. The nature of 
each round is entered near the point of impact. 

The following is a brief summary of what took place :— 
The plates were all 6ft. 64in. long, 5ft. high, and nearly 9in. 
thick ; they were curved, so as to represent a portion of 


CAMMELL STEEL-FACED.° 
ROUND 


Tarcet SHOT away BY SRD Rounp—101n. CHILLED 
PROJECTILE. 


a turret 10ft. 9in. inside radius. The backing was oak with 
iron skin and bolts—shown in detail in our report of 
March 28th last. Krupp’s plate was solid steel, held up 
by sixteen bolts ; Marrel’s, Cammell’s, and Brown’s were 
steel-faced ; Marrel’s and Cammell’s being made on Wil- 
son’s patent, and Brown on that of Ellis. Marrel’s had 
eleven bolts,and Cammell’s and Brown’s twelve each. The 
position of the bolts is shown by white spots. The 
first round at each plate was fired with a Krupp’s 5°9in. 
steel shell, with a striking velocity of about 1742°2ft.; 
weight, 112°441b.; and striking energy of 2364 foot-tons. 
Estimating the plates at about 5} tons weight, this would 
amount to about 450 foot-tons per ton of plate. The 
second round at each plate consisted of a Krupp steel 10in. 
shell, weighing .402 lb., with a striking velocity of 
1410°8ft., and consequently a total energy of 5551 foot- 
tons, or nearly 1041 foot-tons per ton of plate. 

The effect on all the plates of the first round was more 
considerable than might have been expected. At Ochta 
the lightest blows were 427 foot-tons, and the heaviest 
711 foot-tons per ton of plate. At Spezia the lightest 
were 654, and the heaviest 1046 per ton of plate. At 
Shoeburyness in 1880, a blow of 541 foot-tons per ton of 
plate produced an insignificant effect on a steel-faced 18in. 
compound plate. The results of this first round are deci- 
dedly greater than those of the lighter Spezia or Ochta 
rounds. This is true of the whole of the plates, and as we 
cannot conceive for an instant that Schneider, Cammell, 
and Brown, have all deteriorated in their manufacture, 
we must attribute it to the fact that Krupp’s steel are 
better than the English or Italian chilled iron projec- 
tiles—a very natural conclusion, but one which we wish 
was fully impressed on England. Comparing the plates 
together, we see at this stage little to remark. The 
steel of Schneider’s plate appears to be good, the lower 
crack exactly resembles those made at Spezia in its cha- 
racter ; the short broken lines are very characteristic. We 
understand that Cammell’s plate had a harder steel face 
than Brown’s, and that the penetration in it was less deep; 
— exhibits less cracking, and looks peculiarly 
well. 

The second round of course tested the plate much more 
severely, being 1041 foot-tons per ton of plate, instead of 
450 only. The effects are proportionally great and their 
shape is instructive. The shot makes an absolute breach 
or hole yee the steel-faced plates, and we have no 
doubt that the plates been harder, more of the shock 
would have been distributed through them. They yielded, 
in a measure, locally. On the other hand, half of Krupp’s 
plate was bodily carried away. There are three possible rea- 
sons for this—one, that, as a mass, the steel is harder than 
the compound plate—in fact we repeat what has been said 
before now, that we have never seen a hole made in solid 
steel; secondly, the flank target is a little less strong and 
less well supported at its outward end; and thirdly, we 
believe that cracks in steel are almost always through 
cracks, whereas in steel-faced plates they are very often 
confined to the steel surface. 

The third round at Cammell’s broke it up, being another 
round with the 10in. gun. The third round at Marrel’s 
and Brown’s consequently was fired with the 5‘9in. with a 
chilled iron projectile. The effect appears to be as t 
as that of the first round; but if the fact of the plates 
being so far broken up is taken into account, we think it 
may be said to be actually a weaker blow, as we have stated 
above; but no comparison can really be made. 

On the whole, we think that the compound plates must 
be said to have held their own. Brown’s and Cammell’s 
appear to have held ther better than Marrell’s. The 
tests were not very well suited to exhibit the powers of 
the plates, but may perhaps have answered the particular 
object of the Danish Government better than something 


which was more truly matched to the powers of the plate, 
To exhibit the actual powers of the plates on service, the 
backing should correspond as closely as possible to the iron 
or steel structure of a ship, or to the wall of afort. As 
armour becomes harder, and as the blow is transmitted 
more through its mass, the strength of the supporting 


BROWN STEEL-FACED. 
_ROUND 


structure is called more into play. A hole in a plate 
generally means a hole in the Sollee and the passage of 
some langridge into the interior, but the movement of a 
shield bodily tests the supporting frames as a structure. 


NAVIGATION OF THE WEAVER.—The members of the Manchester 
Association of Employers and Foremen, to the number of about 
150, on Saturday week paid a visit to the important works which 
have been constructed for the improvement of the navigation on 
the river Weaver. For the conveyance of the members along the 
river a steamer had been kindly p at their disposal by Mr. 
Lionel B. Wells, C.E., the engineer to the river Weaver seme | 
and the first portion of the programme was a visit to the river an 
canal hydraulic boat lift at Anderton, which was ——— by Mr. 
Williams when acting as engineer to the trustees, and as he pro- 
poses to construct two similar lifts in connection with the projected 
Manchester Ship Canal, a few details of its arrangement will be of 
interest. The lift is constructed to enable boats to pass from the 
river to the Trent and Mersey canal, which is 50ft. din. above tie 
river and vice versd, The works consist of a basin opening into the 
canal, from which a wrought iron aqueduct leads the water to a 
lift pit which is connected with the river Weaver by a side channel. 
The lift is double, so that one barge or two canal boats can be 
passed each way at one operation. Each lift consists of a trough 
constructed of wrought iron, the sides forming girders. At each 
end of the trough or caissons, and at the end of the aqueduct, 
are lifting gates, which are all closed when the lift is in motion. 
The troughs are each 75ft. long by 15ft. wide, capable of holdi 
one barge or two canal boats. The weight of the caisson and | 
is 240 tons. The depth of water in trough in descending is 5ft., 
and in ascending 4ft. Gin., self-acting syphons abstracting the 6in. 
of water as the caisson rises, and the time occupied in the lift to 
the total height of 5O0ft. 4in. is three and a-half minutes. The 
rams are 60ft. long by 3ft. diameter, and the pressure 5301b. per 
square inch. The diameter of the pipes between main presses is 
5in., thence to accumulator 4in., and waste pipes 2in. The 
accumulator has a stroke of 13ft. Gin., and diameter of ram 1ft. 9in. 
When working the caissons nearly balance each other, one 
descending as the other ascends, and the extra power required to 
work them is comparatively small. The work, which was let and 
put in hand when iron was at about its highest price, cost a | 
and was carried out by Messrs. Emmerson and Murgatroyd, 0 
Stockport. The new locks on the river, and the flood sluices which 
have been erected at Dalton from the designs of Mr. L. B. Wells, 
C.E., the present engineer to the company, were next visited. 
The largest of the new locks is 220ft. long, 40ft. wide, and has 
15ft. of water on the sills, and is of sufficient capacity to pass one 
steam barge and three loaded flats in tow, representing about 
1000 tons at one lockage, the average time occupied in 
passing vessels through being about eight minutes. The lock 

tes are opened and shut with hydraulic power, obtained 
from turbines, and the water, if desired, can by a sluice arrange- 
ment be run from the full lock into the empty one till both attain 
the same level, thus saving about one-third of the water. The 
flood sluices at Dutton have been erected in a most substantial 
manner, a series of lifting gates being carried on massive 
abutments of masonry, and upon which is worked overhead 
travelling crane for raising the gates in succession as requ 
These sluices have been constructed to prevent floods in the Weaver, 
and in this they have been most successful, for while in 1852 a 
flood recorded 12ft. of extra water at Nortwich, since the new 
sluices have been in operation the water has never risen above 
3ft. Gin. By an arrangement of telephonic communication with 
various points on the river the engineer receives timely notice of 


any coming floods, and the various sluices are at once got ready 
for them, thus preventing any backing up of the flood water. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


HEAT ACTION OF EXPLOSIVES. 


Tue sixth of the course of lectures on “ Heat in its Mechanical 
Applications,” was delivered on Thursday evening, the 3rd April, 
by Captain Andrew Noble, O.B., F.R.S., M. Inst, C.E., the subject 
being, the ‘‘ Heat Action of Explosives.” The chair was occupied 
by Sir J. W. Bazalgette, C.B., the president. 

The lecturer commenced by pointing out that the salient aga 
liarities of some of the best-known explosives might roughly be 

_defined to be the instantaneous, or at least the extremely rapid, 

conversion of a solid or fluid into a gaseous mass es a 
volume many times greater than that of the original , the 

jhenomenon being generally by a considerable 

F evelopment of measurable heat, which heat played a most impor- 
tant part not only in the pressure attained, if the reaction toox 
place in a confined space, but in the ene which the explosive 
was capable of generating. Fulminates of silver and mercury, 
picrate of potassa, gun-cotton, On cerine, and gunpowder, 
were cited as explosives of this class. e lecturer asserted that 
substances such as those just named were not the only true explo- 
sives. In these solid and liquid explosives, which consisted gener- 
ally of a substance capable of being burnt, and a substance capable 
of supporting combustion, in, for example, gun-cotton or gun- 
powder, the carbon was associated with the oxygen in an extremely 
condensed form, But the oxidisable and oxidising substances 
might themselves, prior to the reaction, be in the gaseous form ; 
as, for instance, in the case of mixtures of air or oxygen with 
carbonic oxide, of marsh gas with oxygen, or of hydrogen and 
oxygen. He added that these bodies did not complete the list, and 
that, under certain circumstances, many substances ordinarily con- 
sidered harmless must be included under the head of explosives, 
making a reference to finely-divided substances capable of oxida- 
tion, or certain vapours which when ar ag try in, or diluted with 
atmospheric air, formed mixtures which had been the cause of 
many serious explosions. 

These instances served to show that an explosive might be either 
solid, liquid, or gaseous, or any combination of these three states 
of matter. In the first place, a brief account was given of the 
substances of which some explosives were composed, illustrated by 
the composition of one or two well-known types. In the second 
place, the lecturer showed the changes which occurred when explo- 
sives were fired, and gave the substances formed, the heat de- 
veloped, the temperature at which the reaction took place, and the 
pressure realised, if the products were absolutely confined in a 
strong enough vessel; relating the experiments which had been 
made, and the apparatus which had been used, either to ascertain 
or to verify the facts required by theory. He further supposed all 
the explosives to be placed in the bore of a gun, and traced their 
behaviour in the bore, their action on the projectile, and on the 

itself. He also described the means and apparatus that had 

n employed to ascertain the pressure acting on the projectile 
and on the walls of the gun, and to follow the motion of the pro- 
jectile in its passage through the bore. He mentioned that the 

tential energy stored up in a mixture of hydrogen and oxygen 

‘orming water was, if taken with reference to its weight, higher 
than that of any other known mixture, and explained why such 
an explosive, whose components were so readily obtainable, was 
not employed as a peapetns or disruptive agent, the main objec- 
tion being that if a kilogram of gunpowder, forming a portion of a 
charge for a gun, was assumed to occupy a litre or a decimetre 
cubed, a kilogram of hydrogen, with the oxygen necessary for its 
combustion, would at zero and at atmospheric pressure occupy a 
volume sixteen thousand times as great. 

The lecturer next passed to gun-cotton, described its com- 
position and the various forms in which it was manufactured, 
referring especially to the forms which were so largely due 
to Sir Frederick Abel. The various forms of gun-cotton were 
exploded, and the lecturer remarked on the small quantity of 
smoke formed, as an indication of the small amount of solid 
matter in the production of busti Also, that instead of 
the explosions which took place when gaseous mixtures were fired, 
gun-cotton appeared rather to burn violently than explode. This 
was due to the ease with which the nascent products escaped into 
the atmosphere, so that no very high pressure was set up; but it 
was pointed out that by a small charge of fulminate of mercury, or 
other means, a high initial pressure was produced, and the harm- 
less ignition shown would be converted into an explosion of the 
most violent and destructive character. This transformation dif- 
fered materially from those which he had hitherto considered. In 
both of these the elements were, prior to ignition, in the gaseous 
state, and the energy liberated by the explosion was expressed 
directly in the form of heat. In the present instance a very large 
but unknown quantity of heat disappeared in performing the work 
of bringing the products of explosion to the gaseous state. 

Captain Noble then showed that gunpowder, the last and most 
important — selected, was also by far the most difficult to 
experiment with, as well as the most complicated and varied in the 
decomposition which it underwent. One great advantage for the 
artillerist which gunpowder , in being a mixture not a 
definite chemical combination, was that when fired it did not 
explode in the strict sense of the word. It could not, for example, 
be detonated as could gun-cotton or nitro-glycerine, but it defla- 
grated with great rapidity, that rapidity varying with the pressure 
under which the explosion was taking place. As a striking illus- 
tration of the effect of pressure in increasing or retarding combus- 
tion, he showed an experiment devised by Sir Frederick Abel. It 
consisted in endeavouring to burn powder in vacuo, and he demon- 
strated that it would not burn until sufficient pressure was 
reached. He exhibited the various forms under which gunpowder 
was manufactured, and ignited some samples of powder, pointing 
out the essential difference between their bustion and that of 
gun-cotton, namely, the large quantity of what was commonly 
called smoke slowly diffusing itself in the air. He also exhibited 
i ere} of the so-called smoke of a charge of 151b, of powder, 
collected in a closed vessel. 

Captain Noble next described at some length the experiments 
made with gun-cotton and gunpowder by Sir Frederick Abel and 
himself. ith reference to the latter, he reiterated their opinion 
that, except for instructional purposes, but little accurate value 
could be attached to any attempt to give a general chemical expres- 
sion to the metamorphosis of a gunpowder of normal composition. 
He further pointed out that heat played the -vhole réle in the 
Phenomena. He explained that a portion of thir heat, to use the 
old nomenclature, was latent; it could not be measured by a 
calorimeter—that was, it had disappeared or been consumed in 
[ocerming the work of placing a portion of the solid gunpowder 

the gaseous condition. A large portion remained in the form of 
heat, and performed an important part in the action of the gun- 
powder on a projectile. 

After describing the ——- used by Sir Frederick Abel and 
himself, Captain Noble illustrated the progress that had been 
made in artillery by mentioning that thirty years ago the largest 
charge used in any gun was 161b. of powder. The $2-pounder 

which was the principal gun with which the Navy was armed, 

only 101b.; but he had fired and absolutely retained in one of 
these vessels no less a charge than 231b. of powder and 5ib. of 
gun-cotion. 

The lecturer next referred to erosion and its effects, and added 

of gunpowder giving very high initial tensions. such a 
course were followed, much would be lost and little gained. 
The bores of guns would be destroyed in a very few rounds. 
There was no difficulty in making guns to stand pressures much 
higher than tliose to which they were normally subjected, but 

en they must be in a serviceable condition. Nine-tenths of 
the failures of guns with which he was acquainted had arisen, 
not from inherent weakness of the guns when in a perfect 
state, but from their having, from one cause or another, 


been placed in a condition in which they were deprived of 
a large portion of their initial strength. Te added that, with 
a given weight of gun, a higher effect could be obtained if the 
maximum pressure was kept within moderate limits. He 
stated that the actual pressure reached by the explosions of 
gun-cottons experimented with by Sir Frederick Abel and him- 
self, assuming the gravimetric density of the charge to be unity, 
would be between 18,000 and 19,000 atmospheres, or say 120 tons 
on the square inch, While at the same density, in a closed vessel 
with ordi powder, the pressure reached about 6500 atmo- 
spheres, or about 43 tons on the square inch, he had found it pos- 
sible to measure the _— due to the explosion of charges at 
a higher density, and had observed pressures of nearly 
60 tons with a density of about 1°2. 
The lecturer then considered the case of a charge of gunpowder 
poms in the chamber of a gun; he supposed the gravimetric 
ensity of the charge to be unity, that it was fired, and that it was 
completely exploded before the shot was allowed to move. He 
exhibited on a diagram a curve indicating the relation between the 
tension and the density of the products of combustion when 
employed in the production of work; and observed that in this 
diagram the tension was represented by the ordinates, the expan- 
sions by the abscisse, and the ene’ developed by any given 
oe was denoted by the area between the correspondin 
ordinates, the curve, and the axis of abscisse. He said that i 
this theoretic curve was compared with the curve deduced from 
experiments in the bores of guns, after the charge might be 
supposed to be completely consumed, the agreement was most 
remarkable, and afforded ample evidence of the approximate 
correctness of the theory. He had stated that he could not agree 
with those who were in favour of the strongest—meaning by the 
term the most manufactured. To show the 
advance that had been made by moving in exactly the opposite 
direction, he exhibited diagrams of two guns of precisely the same 
— but differing in date by an interval of ten years. One 
of these guns was designed to fire the old-fashioned R. L G., the 
other, modern powders. The maximum pressure in the older gun 
was nearly double that in the modern gun, while the velocity 
developed by the latter was twice, and the energy not far from three 
times, that of the former; and if the foot-tons per inch of shots’ 
circumference were taken to represent approximately the respec- 
tive penetrating — of the projectiles, the superiority of the 
modern gun would be still more apparent. He directed attention, 
however, to one point. The new gun was, asa thermo-dynamic 
machine, much less efficient than the old. This arose chiefly from 
the fact that although the new gun was absolutely much longer 
than its rival, it was, taken in relation to the charge, much 
shorter ; that all the gases were discharged at the muzzle ata much 
higher tension. It r ined to ider the total amount of 
energy stored up in explosives. In the case of the most important, 
ye he stated that the total energy stored up was about 
,000 kilogrammetres per kilogram of powder, or in English 
measure a little under 500 foot-tons per lb. of powder. He said 
that if the potential’energy of 11b. of gunpowder was compared with 
that sto up in 1b. of coal, his audience being accustomed to 
the enormous pressures developed by gunpowder, might be 
somewhat astonished at the results of the comparison. The 
potential energy of 11b. of gunpowder was as rage as ible v 
of that of 1b. of coal, and 7; of that of 11b. of hydrogen. It 
was not even equal to the energy stored up in the carbon which 
formed one of its own constituents. As an economic source 
of power coal had the advantage by at least two thousand to one. 
He had stated that the total theoretic work of gunpowder was a 
little under 500 foot-tons per lb. of powder, but it might be 
desirable to mention what proportion of this theoretic work was 
realised in modern artillery. He concluded by arguing that were 
it necessary to urge the claims of the modern science of thermo- 
dynamics, he might take, as perhaps the most striking instance, 
the progress of artillery during the last quarter of a century. 
Twenty-five years ago our most powerful piece of artillery 
was a 68-pounder, throwing its projectile with a velocity of 1600ft. 
per second, Since then the weight of our guns had been in- 
from 5 tons to 100 tons, the projectile from 68 lb. to 
2000 Ib., the velocities from 1600ft. to 2000ft. per second, the 
energies from 1100 foot-tons to over 52,000 foot-tons. Large 
as these were, and astonishing as were the energies which 
in a small fraction of a second could be impressed on a projectile 
of nearly a ton weight, they sank into the most absolute insignifi- 
cance when our projectiles were compared with other projectiles, 
velocities, and energies existing in nature. Helmholtz had given 
an estimate of the heat that would be developed if the earth were 
suddenly brought to rest; but if, looking at the earth in an artil- 
lery point of view, and following the principles he had laid down, 
the earth was considered as an enormous projectile, and if, it was 
pro further, that the whole energy stored up in a 
could be utilised, there would yet be required a charge 150 ti 


tim 
greater than its own weight, or 900 times greater than its volume, 
to communicate to the earth her orbital motion. 

The President moved that the cordial thanks of the meeting be 
tendered to Captain Noble for his exceedingly valuable lecture, 
and also expressed the indebtedness of the Institution to the other 
lecturers who had taken part in this course, namely, Professor 
Osborne Reynolds, Mr. W. Anderson, Mr. E. A. Cowper, Professor 
Fleeming Jenkin, and Mr. A. C. Kirk. The motion was carried 
by acclamation, and rota been acknowledged by Captain Noble, 
the proceedings terminated. 


ON THE COMPARATIVE MERITS OF VERTICAL AND HORIZONTAL 
ENGINES, AND ON ROTATIVE BEAM ENGINES FOR PUMPING. 


AT the Ordinary Meeting on Tuesday, the 22nd April, Sir J. W. 
Bazalgette, C.B., president, in the chair, the paper read was ‘‘On 
the Comparative Merits of Vertical and Horizontal Engines, and 
an Rotative Beam Engines for Pumping,” by Mr. Wm. E. Rich, 
M. Inst, C.E. 

The author commenced by enunciating the principles that ‘‘ no 
single pair of brasses forming a bearing should be subjected to 
wear on two or more axes at right angles to one another, and all 
bearings should be adjustable in the direction in which they 
wear.” He pointed out the several ways in which a_hori- 
zontal engine almost of necessity denarted from these prin- 
= while it was easy to observe them in vertical engines, 
whether they were direct-acting or of the beam type. The 
main bearing of a horizontal engine necessarily had to 
withstand the alternate thrust and pull of the connecting rod 
horizontally, and at the same time the load of the fly-wheel and 
crank shaft vertically, and possibly the resistance of some driving 
gear in another direction. This eae ought, therefore, to be 
made in four or in three pieces, as was usual in g rtable 
engine practice ; but in large engines, for the sake of simplicity, it 
was more frequently made with two brasses, inclined at an angle 
of 45deg., which could not ibly be kept in perfect adjustment. 
The wear of the cylinder, piston, and glands vertically, and the ne- 
cessity for supporting the weight of the piston and by means of 
blocks working on guides, both fore and aft of the cylinder, were 
also alluded to. An objection to a tandem arrangement of two or 
more cylinders and pumps in line was the difficulty of disconnect- 
ing their working parts, and a horizontal was not so efficient as a 
vertical treble-valve air pump, and sometimes caused accident in 
starting, in consequence of the condenser overflowing into the 
cylinder. To drive any sort of vertical pump off a horizontal 
engine, some complicated driving gear was necessary. Usually 
this was a bell crank, which also wore its brasses both vertically 
and horizontally. A horizontal engine of the ordinary type, not 
steam jacketted, lodged water at both ends of the cylinder, especi- 
ally if the valve-chest was on the top of it. Messrs. Donkin 
avoided this by keeping the valves low down on the side, while in 
Corliss engines separate exhaust valves were provided at the bot- 
tom of the cylinder. Some compound horizontal engines, with 


two cylinders working on cranks at right angles, with Cowper 


reheater, made by Messrs. Easton and Anderson for Messrs. 
Siemens, and a_ three-cylinder horizontal engine 
working sixteen pumps for the ship lift at the Victoria Docks 
were then illustrated and described. The compound horizontal 
jumping engines, made by Messrs. Simpson for the Odessa 
aterworks, were next referred to. These were of the same 
type as those for Messrs. Siemens, but were much larger and 
fitted with a double-acting pump behind each cylinder. The 
author argued that most of the above blemishes were 
avoided + adopting vertical instead of horizontal engines. 
The several bearings required vertical adjustment only, the pistons 
and cylinders were free from all load, except that due to the spri 
rings, and they wore uniformly round their circumferences, 
the air pump was on the vertical principle. The engine could be 
easily made self-contained on a compact bed-plate ; it occupied 
little floor-s: , and the foundations were very simple. In man 
winding and factory driving engines, and in several centri 
pumping engines, the crank shaft was above the cylinders ; but ver- 
tical marine and blast furnace pumping engines were generally of 
the inverted cylinder . Beam engines were specially suited for 
pumping, as they permitted a high piston speed and a low _—_ 
speed at the same time, and several vertical pumps could be driven 
from one engine. They were also easily balanced, and were conve- 
nient for the introduction of the Woolf compound principle. Their 
longevity and steadiness of working, when properly balanced, alsokept 
them in favour for factory driving in many parts of England, and 
in Rouen and Ghent on the Continent; though in co mence of 
the lower first cost and greater working speed of horizontal! engines, 
they were almost universally adopted on the Continent for such 
duties. The universal adoption of the vertical engine in the mer- 
cantile marine, and the recent introduction of it in the Royal Navy, 
even at the cost of additional armour-plating to protect it, in 
order to obtain the advantages which vertical engines 
over the horizontal engines formerly used, were then discussed ; 
and allusion was made to the extravagant wear of the largest class 
of horizontal engines on long voyages. In concluding this section 
of the paper, discussion was invited as to whether the modern 
continental engineers were right in adopting horizontal engines 
for nearly all purposes, or was the author right in advocating a 
much larger use than hitherto of vertical engines for land purposes, 
and using them almost invariably where large pumping power was 
required. He admitted the very low first cost of the horizontal 
engine in its simplest form, and that for small high-pressure 
engines it was ——— the best type to adopt; butif it was con- 
densing and fitted with quadruple or triple main bearing brasses, 
it became as dear as a vertical engine, and not so enduring; and if 
it was also on the compound principle, and fitted for working 
— in a well, the cost of it, with its buildings and boilers, 
would be very nearly, if not quite, as much as a Woolf beam 
engine with similar belongings, and the maintenance of it would 
cost twice as much. The author then proceeded to describe the 
type of beam engine constructed by Messrs. Easton and Anderson 
in recent years. Their aim had been to make it, as far as possible, 
self-contained, on a massive cellular bed-plate, cast in one piece, 
and to carry the cylinders, valve gear, main bearing, beam car- 
riages, and engine entablature entirely on this foundation casting, 
so as to leave the whole engine nearly, or entirely, free from 
the engine-house walls, which could then be of a much lighter 
construction than was neces: when the entablatures were 
supported by them. The bed plate took the place of the 
expensive ashlar work required in most engine foundations, and 
shallow pumps could be bolted direct to the underside of it. The 
general effect of the self-contained principle was to add to the cost 
of the engine proper, but to reduce that of the engine-house and 
foundations to a greater extent; so that the total cost of the 
pumping station was reduced. In the earlier engines of this type 
the entablature was carried on six round vertical columns; but the 
angularity of the connecting rod caused vibration longitudinally of 
the superstructure, and the two centre columns were therefore 
replaced by or tal A-frames, which in the most recent 
examples had ~ way to cellular A-frames of a very stiff box 
section. In all first-class engines the cylinders were steam- 
jacketted, and usually the high and low-pressure cylinders were 
placed side by side on the same bed-plate with adjustable expan- 
sion slides of the _— type, improved by the author, on the high- 
ressure cylinder. The cylinder-capacity ratios were usually from 
Bh to 4 tol; but if steam jackets were not adopted, it was useless 
to make the low-pressure more than three times the size of the 
high-pressure cylinder, as, if larger, the diagrams would be very 
attenuated and almost valueless, in consequence of the lodgment 
of water, especially at the upper end. The details of some 
experiments were then given, showing the slow rate at which an 
unjacketted low-pressure cylinder warmed. At one hour and a- 
half after starting water was present in it during steam admission 
at a temperature of only 150 deg.; at three hours it was 175 deg.; 
and only after about five hours did it reach 192 deg. Di ms 
taken during the trials were exhibited. The necessity for the 
accurate adjustment of governors when adopted was then referred 
to, and the cases in which governors were frequently di 
with when an attendant was always close at hand in the engine- 
room. The regulation of the expansion by the governor was 
rarely necessary or desirable in —— engines, which had 
usually tolerably uniform work. When an engine pumped 
through a long main it was best to keep the stop valve wide 
open, and to regulate the engine by the expansion gear alone. 
The Hartley colliery disaster led to the adoption of wrought iron 
beams, but they were costly and not entirely satisfactory. Latter] 
beams of a mixture of cast iron and steel had been preferred. It 
was a mistake to burden a pumping engine with an abnormally 
heavy fly-wheel. If only carefully balanced, and the work indi- 
pce and work to be done on the up and down strokes respectively 
were carefully equalised, a light fly-wheel was really better than a 
heavy one. At a large pumping station it was better to have 
several engines of moderate dimensions than one or two of colossal 
proportions. As regarded engine speeds, beam engines might be 
worked faster than had been the usual practice, if they were well 
balanced, were not unnecessarily heavy in their working y and 
were fitted with pumps having ve area. With shallow 
“4 s they could be worked faster than with deep well pumps. 
e 


ae engines worked at 14 revolutions, the Winchester at 
24, the beth, Antwerp, and Sutton at 22, and the Portsmouth 
at 22 to 26 revolutions per minute. It was not only necessary that 
engines should be economical in their steam consumption; it was 
equally important that as much as possible of the power indicated 
should be utilised for useful work. The position of the pump 
under an engine beam had much to do with the loads on, and fric- 
tion of, the working parts. The principles on which air vessel 
capacities should be proportioned were then discussed, with the 
assistance of diagrams showing the variations in the discharges of 
various types of pumps, the practical result being that 23 gallons 
of air volume for a set of three-throw Pumps, throwing 100 gallons 
of water per revolution, or 42 gallons for four-throw pumps, were 
as effective as 2200 gallons in a single-acting pump. The 
author considered ‘that all machinery was impai rather 
than improved by the introduction of ornamentation in the 
shape of architectural features borrowed from structures of 
wood and stone, and that symmetry with such outlines as con- 
veyed the impression of stability and strength, ther with 
good castings and workmanship, constituted the elements of 
beauty in such works. If decoration was desired, it was better to 
bestow it on the engine-house and chimney, and to call in the 
architect to assist in designing those structures which were essen- 
tially different from the machinery. At the same time, if econom 

of first cost was important, it was better to have an penne: 
engine-house and high-class machinery within it than to limit the 
perfections of the engines, in order to get means for ornamenting 
the buildings. Some engine and boiler-houses could be built for 
about one-third the cost of the machinery, but not unfrequently 
they cost considerably more than their contents. Ilustrations 
were then given of various examples of beam pumping engines, 
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constructed by Messrs. Easton and Anderson and their predeces- 
sors, commencing with the four Woolf engines at the Brighton 
Waterworks. Each of these worked two 334in. deep-well low- 
service pumps, a 24in. high-service pump, and a middle-service 
pump, the water supply of that town being divided into three 
zones at different levels. The four engines at the Portsmouth works 
had each a double-acting piston pump, 20in. in diameter, with 
a length of stroke of 3ft. The South Essex Waterworks engine 
had two l6in. high-lift pumps. All of these depended on the 
engine-house walls for their stability. Then followed the self- 
contained Doncaster Sewage and Saratoff Waterworks engines, 
each with six columns supporting the entablature, and a double- 
acting pump between the engine centre and the crank. In the 
Winchester No. 2 engine, working two deep well pumps, two 
A-frames repleced the centre columns in the last-named examples. 
The Lambeth Waterworks engines had the high and low-pressure 
cylinders on separate bed plates, each working a double-acting 
pump, placed between the cylinder and beam centres and cranks 
at mght angles. The pumps sucked their water through a sur- 
face condenser, and the condensed water from the steam 
jackets passed direct into the feed pump suction. There were 
two pairs of such engines in the same engine-house, and they were 
supplied with steam by five double fiue boilers. The steam in its 
passage from the high to the low-pressure cylinder was re-heated, 
as in the Cowper system, by an inclined tubular heater. The 
beams were of wrought iron, and were surrounded with entabla- 
tures forming chequered plate platforms, which were supported by 
A-frames and polished wrought iron columns, and were entirely 
independent of the walls. A basement floor, 10ft. below the main 
engine-house floor, gave free access to the surface-condenser and 
all the pumps without artificial light. In the first trial of these 
engines they worked with 17 lb. weight of steam per indicated 
horse-power per hour, and a mechanical efficiency of 90 per cent. 
The temperature of the water in passing through the condensers 
rose about ldeg. Fah. per 100ft. of life. The Antwerp Water- 
works engines were to the same centres as those at Lambeth ; but 
they had both a high and a low-pressure cylinder on each bed plate ; 
the b d ting-rods were of castiron and the main bearings 
were cast on the bed plates. No.3. Sutton engine wasan example of 
one fitted with three pumps, all sucking from the same well, and work- 
ing under lifts of 182ft., 291ft., and 526ft. respectively, and inter- 
changeable in their duties. The Buenos Ayres sewage pumping 
engines consisted of two coupled pairs, each capable of raising a 
maximum of 17,500 gallons of sewage on a lift of 50ft. in one 
minute. The A-frames were extended to include the beam car- 
riages, and, together with the bed-plates, were of very stiff box 
sections. The beams were constructed of a mixture of cast iron 
and steel, having a transverse strength 65 per cent. greater and an 
ultimate deflection 54 per cent. greater than ordinary cast iron. 


There were two lift ee 4lin. in diameter, 46in. stroke under | Will 


each engine. One of these was worked from a prolongation of 
the high-pressure piston rod, and the other by a rod from the 
, which was turned upwards at its outer end, to enable a 
single rod to be introduced for the pump, without fouling the 
engine connecting rod. There were san jilers in the adjoini 
house, and the engines were guaranteed to give a duty of 
100 millions of foot-pounds in water raised per cwt. of coal. 
The four beam engines at the General Post-office, for the pneu- 
matic despatch system, each had two bed-plates, one above the 
other, the lower one supporting two 35in. double-acting air pumps, 
which might be worked se; tely pressure and vacuum respec- 
tively, or together for either purpose. Two engines of simple 
design, and smaller dimensions, for a similar duty at the Prudential 
Assurance Office, were also described. Finally, an example of 
small compound beam engines working at 45 revolutions per minute, 
to drive, by means of gearing, two sets of three-throw pumps at 
24 revolutions per minute, was given in those at the South ts 
Waterworks, where the Clarke softening process was carried out. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Bustness is quite as good as a week ago, but this is not saying a 
great deal, since there is abundant room for increase in the number 
of orders arriving, and more especially in the prices realised. In 
this last particular, indeed, trade was scarcely ever so unsatisfac- 
tory as now. 

mpetition from other districts, particularly the North of 
England, keeps up, and if the northern ween Ae should obtain 
another reduction in wages they will be in a still better position to 
compete with South Staffordshire for orders. 

Certain of the best bar makers report this week that home 
orders show a little improvement. 

Australian and some other shipping orders are coming forward 
with encouraging freedom, but they are light and are soon cleared 
off the books. Earl Dudley’s bars are £8 2s. 6d.; other best quali- 
- 10s. to £7; second-class, £6 10s.; and common, 5s. 


or £6. 

Messrs. N. Hingley & Sons’ bars were quoted to day—Thursday—in 
Birmingham; Netherton crown best, £7 10s.; Netherton crown 
best horseshoe, £7 10s.; best rivet, £8; double best plating, £9; 
double best crown Netherton, £8 10s.; treble best crown Netherton, 
£910s. These prices applied to rounds and squares }in. to 3in. 
and flat bars lin. to 6in. Angles were 10s. per ton extra, and tees 
20s. per ton extra. 

The bars of Messrs. Bagnall & Sons were quoted :—1in. to Gin. flat, 
£7 10s.; 64in., 7in., 8in., and Yin. flat, £8; ,yin. to 3in. rounds and 

uares, 10s.; 34in., 3fin., 3gin., and 34in., £8; 38in., 3fin., 

in., and 4in., £8; 4hin. and 4}in., £8 10s.; 4gin. and 44in., £9; 

in. and 47in., £9 10s.; 4gin. and 5in., £10; 5}in. and 5}in. rounds 
only, £10 10s.; 5gin. an Shin. £11; 5gin. and 5zin., £11 10s.; 

in. and 6in., £12; 6}in. and 6}in., £13; 63in. and 7in., £14; and 
7zin. and 7}in., £15. Turning bars are £7 10s.; plating bars, £8; 
and horseshoe bars—‘‘ shoeing,” £7 10s. 

The demand for sheets is considerably within the supply, and 
the mills are making only about two-thirds to half time. 

Prices are very varied, according to the state of individual 
makers’ order books. Merchant singles, however, are about an 
average of £7; galvanising doubles, 12s. 6d. to £7 15s.; and 
lattens, £8 10s. to £8 15s. easy. 

Bridge and girder and roofing manufacturers are drawing a good 
deal of their supplies of iron from the North of England and other 
districts. This severely makes against the local producers of tee, 
angle, and rivet iron and of plates. 

iron of to 44in. was to-day abundant at 
£6 5s. to £6 10s., and superior qualities at £7; T-iron, of jin. to 
2hin., was £7 5s. to £7 10s.; and superior qualities £8. More reli- 
able angle and rivet iron was quoted £8 10s.; best angle and rivet 
iron, £9 10s.; and double best, £10 5s. to £10 10s.; best T-iron 
was also £9 10s., while chain iron was named the principal 
firms at £9 for single best, £10 double best, and £16 10s. for double 
best charcoal bars. 

Common hoops varied from £6 10s. down to £6 5s. at works, 
while superior sorts from 16 to 19 b.g. were quoted £7 to £7 10s. 
The marked iron firms quoted £8 for hoops of from 14 to 18 b.g., 
and 30s. per ton extra for best qualities. Coming to hoops of 
20 b.g., these were to be had from some excellent makers at 
£7 15s. to £8 5s. for Zin. size, and £8 10s. to £9 for fin. size. 

The Staffordshire Steel Company hopes in a fortnight’s time to 


have made a start, and expects by that time it will be rolling ingot 
iron. Orders for this product it is now soliciting from 1 sheet 
and hoop and bar makers to be rolled down in its iron mills. 

The present condition of trade is leading ironmasters to try to 
curtail outlay. For a long time past Messrs. Samuel Groucutt 
and Sons have been keeping on two ironworks at Bilston, namely, 
the Bradleyfield and the Bankfield Works. They have determined 


to close the Bradleyfield establishment and concentrate their 
operations at Bankfield. Notice to this effect has been given to 
the hands, some 200, who will consequently be thrown idle. 

The Imperial Galvanised Iron Company has just got its works in 
Wolverhampton into operation. The company states that it 


commences with orders on hand amounting to something like | G 


10,000 tons, and that it has an output capacity of some 200 
tons a week. It is the intention of the nme ap | to protees sheets 
of best quality. The corrugating machinery is of local manufacture, 
and the engine for driving it is one of Robey’s, of Lincoln. 

Northampton pigs are this week about . to 42s. 6d. per ton; 
the average of Derbyshire pigs, 43s.; and superior Derbyshires, 
44s. a ton in actual business. Thorncliffe hiss are quoted 
56s. 6d., but without business. Native pigs are 60s. to 67s. 6d. for 
all-mines, 45s. to 42s. 6d. for part mines, and about 37s. 6d. for 
common cinder sorts. 

The ironworkers in the West Bromwich district are tie | to 
solve the problem which has baffled even their masters. They 
wish to stay the depression; and they think they can do it by 
restricting the output. Ata meeting of the men this week several 
suggestions were made in this direction; but they were told by 
their chief representative upon the Wages Board—Mr. James 
Capper—that in their present disorganised condition they could 
not ibly give effect to the proposals. However, it was ulti- 
mately resolved ‘‘ That in future puddlers should only charge 
4owt. and 2 cwt. of iron per heat;” and Mr. Capper promised to 
omega the men in the other districts to come to a similar reso- 

ution. 

There have been placed in Birmingham orders for portions of a 
machinery plant which is required to begin the manufacture of 
glass inChina. The plant is to be very plete, and will emb 
all the recent improvements. The limited liability company 
which has been formed to carry out the undertaking has engaged 
twenty-five men from the Birmingham and Stourbridge districts to 
go out to Hong Kong, where the manufacture will be first intro- 
duced. The silicate found in China is said to be peculiarly adapted 
to the successful manufacture of glass. 

The Darlaston Bridge and Roofing Company is just now turning 
out some large girder work in connection with the New-street 
extension station, Birmingham. The ground and buildings under 
wrought for the widening of the subway at the eastern end of the 
station will be supported by a strong bridge of iron girders. The 
first of these is a box girder, 76ft. long, 2ft. wide, and 8ft. 6in. 
high, and weighing about 30 tons. It was placed in position this 
week. A number of lighter parallel girders are to be laid over the 
subway in Worcester, with another heavy box girder on its oppo- 
site side. Two large massive girders will be built into position on 
either side of the upper end of Great Queen-street. The girder on 
the north side, which will carry a portion of the old station roof, 
ill also be of box pattern, with flanges of eight thicknesses of 
sheet iron. That on the south side will have a span of 160ft., and 
will be 15ft. in depth, weighing 160 tons. 

Traders in the Midlands do not view with satisfaction the new 
Railway Bill which has been brought into the House of Commons 
by Mr. Chamberlain. At a meeting of the committee of the Bir- 
mingham and District Railway and Canal Rates Association, held 
in Birmingham on Tuesday, the following resolution was passed:— 
“‘That this Association views with surprise and extreme dissatis- 
faction the Railway Bill recently introduced into Parliament, as 
containing clauses that would deprive traders of the few advan- 
tages they now possess under the existing law, and give railway 
companies powers to impose additional charges to their present 
excessive rates. This Association therefore pledges itself to 
exercise every legitimate means in its power to oppose a measure 
which, if passed, would be disastrous to the trade of the town and 
district.” The Dudley Chamber of Commerce incline to the same 

pini Ata ting held at Dudley on the same day, they deter- 
mined to present a memorial to the Board of Trade against the 
introduction of a terminal clause in the new Bill. : 

A gas engineering undertaking of some magnitude—involving, 
indeed, the expenditure of nearly £12,000—is that which has been 
entered into by the Local Board of Fenton, North Staffordshire, 
to procure a supply of gas independently of the Corporation of the 
neighbouring borough of Stoke-on-Trent. The engineers—Messrs. 
Stevenson and Son, of London—have pushed on with the work, so 
that the manufacture of gas was begun on the 22nd. The retort 
house contains thirty-six retorts, whose maximum capacity is 
220,000ft. per day. A 12in. main is used to convey the gas to the 
condensers. At present there is only one exhauster, but provision 
is being made for the erection of another. Adjoining the exhauster 
house are three boilers of 40-horse power each. The reason of so 
large a reserve of steam power is that the Local Board intend on 
the completion of a current sewerage scheme to use a portion of 
the gasworks as a pumping station. Laidlow’s centre valve is used 
to work the purifiers. 

Considering the opposition which is being shown to the use of 
the traction engine on the highway, it is strange that owners and 
drivers do not take the requisite care to keep out of the hands of 
the law. For permitting a traction engine to travel without the 
requisite license through Burslem on the 12th inst., its proprietor, 
William Pickels, of Meltham, near Huddersfield, was fined 40s. 
and costs by the Burslem magistrates on Tuesday, and a similar 
penalty was inflicted upon the driver. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Throughout all branches, of the iron trade in this 
district business continues dull, and the approach of the Whitsun- 
tide holidays has tended still further to restrict operations. In 
view of the general closing of works—which in many cases will 
extend over nearly the whole of next week—there has not been 
much buying going on, whilst deliveries against contracts are also 
being suspended until after the holidays, and practically there will 
be little or nothing doing until well into the second week of June. 
So far as prices are concerned, quoted rates are inally un- 


The activity in the machine making trade to which I have 
referred in recent reports continues, but the orders that are being 
ot are not being given out in this district. Recently large orders 
at been distributed amongst the leading machinists in Manchester 
for the fitting up mills that are being erected in the Brazils and at 


ow. 

Tool makers are also kept well employed, and locomotive builders 
have still so much work in hand, that recently orders for anything 
like early delivery have had to be declined, 

Messrs. W. Collier and Co., Salford, have introduced several 
new arrangements into bar-cutting machines, and they have just 
completed a couple of machines laid out on new lines which it will 
be of interest to notice. One of these is a horizontal bar-cutting 
machine with engine attached, especially designed for heavy work, 
and at one end is constructed to cut bars up to 5in. by 2in. The 
frame is of the box trunk pattern, and very strong; the machine 
has a steel excentric shaft slide block and massive cast iron ram 
3ft. long, having a continuous bearing on all sides to ensure a 
steady cut, and to provide inst side pressure, strain, and wear, 
The other machine is a double-geared excentric double-ended bar- 
cutting and shearing machine of the ordinary pattern, with the 
exception that one end is so arranged to cut bars up to 2}in. square 
or rails up to 60 1b., whilst the other end is provided with a patent 
double-throw cam motion, which gives two cuts at this end to one 
at the bar-shearing end, and is capable of cutting 14in. square bars 
or plate scrap up to - thick ; the double-stroke shears being 
placed at an angle to admit bars of any length. 

The passing of the Manchester Ship Canal Bill by the House of 
Lords’ Committee has been one of the chief a of conversation 
in business circles during the past week, and Mr. Daniel Adamson, 
who has been the chief and most active promoter of the scheme, 
has received most hearty congratulation upon the success which 
so far has attended his efforts. Noone doubts that the construc- 
tion of the canal would be a great benefit to this district, and the 
passing of the Bill has been received with general satisfaction, but 
the possibility of raising the money requisite for carrying out the 
scheme is still a point upon which many people are doubtful. I 
have, however, heard it reported that a syndicate has already been 
formed who have promised to raise a large proportion of the 
capital required, but as to the terms on which they would raise 
the capital I have no information. 

In the coal trade business may now be said to have quieted 
down to the usual summer demand. Pits in many cases are not 
kept working more than three, and it is very exceptional where 
they exceed four full days a week, and at many of the collieries 
stocks are going down. For house-fire purposes there is very slow 
demand, and for general trade purposes supplies are in excess of 
requirements, even engine fuel, notwithstanding the lessened pro- 
duction of slack, being fairly abundant in the market. Quoted 

srices remain at about 9s. for best coals, 7s. for seconds, 5s. 3d. to 

oN 9d. for common coal, 4s. 6d. to 4s. 9d. for burgy, and 3s. 6d. to 
4s. for good slack, with small concessions being made upon these 
figures for quantities. 

The usual season for ove out gas coal contracts has now 
opened, and there is a fair number of inquiries in the market. 

ere is less disposition to entertain contracts for long forward 
delivery; but the prices which would be taken are quite as low as 
last year. For better qualities of gas coal at the pit mouth prices 
average from 7s. 6d. to 8s. per ton, seconds about 7s. to 7s. 3d., 
and ordinary gas coals about 6s. 9d. per ton. On about the basis 
of these figures business to a moderate extent has been done. 

The shipping trade is quiet, with 7s. to 7s. 3d. about the average 
price for Lancashire steam coal delivered at the high-level, Liver- 
pool, or the Garston Docks. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A DISPUTE in the iron trade at Elsecar, which has now lasted 
six weeks, turns upon the refusal of the owner, Mr. George 
Dawes, to pay for any iron which “breaks short,” ¢.c., that will 
not stand the full test of bending. At a further meeting of the 
men, recently held, the matter was again fully Pevericoe | and it 
was decided that work should not be resumed unless the firm 
would pay for the iron, which was stated to be the general custom 
of the trade. 

There is still a rupture between the Stanton Coal and Iron 
Company and their employés. The men employed at the Butcher- 
wont ont Silver Hill collieries remain firm to the resolutions passed 
at the first meeting after the strike, namely, that they should not 
return to work unless the masters Fg om them to go 
on as they had been accustomed to do. r. Clarke, the managing 
director of the company, it was stated at one of the men’s meet- 
ings, had been asked to withdraw the home coal question for six 
months, and had replied, “‘Not a day.” He was then asked 
whether he would withdraw the question for three months, but to 
this also Mr. Clarke objected. A further proposal to refer the 
matter to arbitration was also refused. On hearing this report of 
the interview, the miners resolved to remain out until the 
employers conceded their demands. There were about 1000 men 
on strike. Eleven horses were drawn from the workings to the 
surface on Saturday at Silver Hill, and it is feared that this is 
only preliminary to a general exodus from the pit in a few days. 

A patent has been issued under the new Act to Mr. Arthur’ 
Benjamin Ball, of Sheffield, for improvements in the construction 
of spring cutlery. The invention consists in the making of the 
hafts of pocket and pen-knives in one solid part, and under this 
new process the two scales, the back, and the bunters, can be 
turned out altogether in nickel silver, aluminium, or other suitable 
substance. In the old process the different parts are held together 
by means of pins or rivets, and the knife is thereby less firmly con- 
structed. Mr. Ball claims that, by his invention, the bunters act 
asa permanent substitute for the ends of the springs, and upon 
them the blades rest when open. It is claimed that in this way 
the knife is made very strong, and breakage made as near im- 

ible as contrivance can secure. The patent rights have 


changed. In pig iron, however, the tendency continues downwards, 
and although finished iron prices are maintained at the figures that 
have been ruling for the last few weeks, the actual transactions on 
the basis of the present quoted rates are very small. 

There was only a very inanimate market at Manchester on 
Tuesday. In pig iron a few sales were reported, but when they 
reached any weight they were based on prices under those 
nominally quoted in the market. Lancashire pig iron makers still 

uote 43s. 6d. for forge, and 44s. for foundry, less 24 per cent., 

elivered equal to Manchester, and as they are fairly well off for 
deliveries against contracts, they are not at all anxious to press 
sales at less money. At the above figures, however, they are 

ractically out of the market, and any business that is at present 
arate done by local makers is limited to a few very small parcels 
to consumers in the neighbourhood of works. ‘Quotations for 
Lincolnshire brands remain at about 43s. 4d. for forge and 44s. 4d. 
for foundry, less 24 per cent., delivered here; but makers who hold 
out for these figures report that they are being undersold, and in 
some cases 6d. to 1s. per ton less would be taken. For North- 
country iron makers are maintaining a tolerably firm tone, and 
good foundry brands of Middlesbrough cannot be got for less than 
44s. 4d. net cash, delivered equal to Manchester ; but in Scotch 
iron, makers are gradually getting down to the low prices at which 
merchants have been recently selling. 

In the finished iron trade quoted prices remain at about £5 15s, 
for good Lancashire and North Staffordshire bars, £6 5s. for hoops, 
and £7 5s. for sheets, and it is only in exceptional cases that orders 
could be placed at much under these . Tolerably large 
American orders for hoops have recently been given out; but gene- 
rally the shipping trade continues quiet, and the home demand for 
all classes of 1 manufactured goods shows no improvement. 

In the wages of the finished ironworkers a reduction of 24 per 
cent, is being put into force in this district. 


already been sold, and arrangements made for the manufacture of 
this new patent spring cutlery under the direct supervision and 
management of the patentee. ‘ 

The Midland Railway Company is at present trying two experi- 
ments on the fast trains between St. Pancras and Sheffield. ‘‘ The 
other night ’—writes a correspondent—‘‘ I left London at half past 
five in a train lighted with electricity, which yielded a continuous 
and steady light; and without the engine whistling during the 
journey.” To have more light and less noise is decidedly a double 

mn to which other companies—the Lancashire and Yorkshire, 
for example—might turn its attention with comfort to their 
customers. 

A pleasing evidence of the good feeling existing between em- 
ployers and employed at Messrs. Turton Brothers and Matthews 
works was afforded on the 28th inst. Mr. W. A. Matthews, one 
of the partners, is about to marry a Beverley lady. The managers 
and workmen, on learning the news, at once subscribed to make a 
presentation to Mr. Matthews. The wedding gift consists of a 
magnificent cabinet of cutlery in pollard oak. The cabinet con- 
tains every possible requisite, and is valuable in itself, apart alto- 

ether from the kindly feeling which prompted its presentation. 
it was accompanied by an illuminated address, in volume form, 
which was also embellished with photographs of the home of bride 
and bridegroom, and their future home at Sheffield. The cabinet 
of cutlery was produced by Messrs. William Hutton and Sons, of 
High-street, Sheffield, and is highly creditable to that old-esta- 
blished firm, who, by the way, are removing to new and most 
commodious premises in West-street, which are rapidly approach- 
ing completion. 
ie is not generally known that Joseph Gillott made the first 
steel pens in Sheffield, and might have continued the production 


there trades unionism not inte . The premises in which 
he commenced his manufacture of these useful little articles are in 
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Blonk-street, but I hear that an enterprising local firm, for pur- 
s of business extension, are about to pull them down, 

In a Scotch peeee--ie Huntly Express—I notice the death of 
Mr. Robert Sellar, of the Huntly Plough Works, who has had for 
many years a remarkable reputation for ploughs, which he supplied 
shiedty for the colonies, and devised several useful inventions, to 
which he applied Sheffield steel very freely. One of his ideas has 
been practically carried out by the Carron Iron Company, who, the 
Express states, paid him a handsome royalty for it. 

essrs. Newton, Chambers, and Co., Thorncliffe Collieries, on 
Wednesday reduced the prices of their household coals by 1s. 
per ton, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

At the Cleveland iron market held at Middlesbrough on Tuesday 
last the attendance was somewhat larger than it has recently been, 
and a moderate amount of business was done. Merchants having 
control of but small quantities of pig iron, begin to show more 
disposition to ag | than to sell, Most of the sales made on Tuesday 
were therefore by makers, and realised 37s. per ton for No. 3 

.m.b, prompt delivery. A few lots were sold at 36s. 9d. per ton, 
ut the quantities were not considerable. Makers have been of 
late confining themselves mainly to the production of foundry iron, 
and consequently forge qualities have become relatively scarce, 
and the price has stiffened. Less than 35s. 6d. per ton is nowhere 


accepted. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store was 58,627 tons on Monday last, being a reduc- 
tion of 250 tons for the week. In their Glasgow store they hold 
590,974 tons, 

rg ee from the Tees are proceeding actively. The exports 
for May up to Monday last were 75,057 tons, being about 10,000 
more than the corresponding period of April, and about 4000 tons 
more than that of May last year. 

The finished iron trade exhibits no new feature. Orders and 
inquiries continue scarce, although prices are so exceedingly low. 
Makers ap determined to close their works rather than reduce 
further. The prices which have been quoted for many ge | gre 
are still adhered to, and are as follows:—Ship-plates, to 
£5 2s. 6d. per ton; gy Woe £4 15s. to £4 17s. 6d.; and 


common bars, £5 2s. .; all f.o.t. at makers’ works; 
cash 10th, less 24 9 cent. 
Owing to the Whitsuntide holidays, the iron market will not be 


held at Middlesbrough until Wednesday next week. 

The accountant to the North of England Board of Conciliation 
and Board of Arbitration has just given his certificate for the two 
months ending April 30th. It shows the average net selli rice 
of rails—iron—plates, bars, and angles to have been £5 8s. 114d. per 
ton. This is equivalent to a reduction of 4s.7}d. per ton since the 
end of February, and of 8s, 114d, per ton since the end of last year. 
The decline for the whole of last year was but 10s. 7d. per ton. 
There has also been a great diminution iu the quantity produced. 
The total for the two months ending April 30th was 75044 tons, as 
against 90,616 tons for the similar period ending February 29th, 
and 109,220 tons for that ending December 31st. 

The employers connected with the North of England Board of 
Arbitration ‘have given notice for a reduction of 1s. per ton on 
puddling, and 10 per cent. on all other forge and mill wages, to 
take effect on June 28th, when the present agreement terminates. 
A meeting of the Board to decide what action is to be taken in 
view of the said notice will be held on an early date. 

Messrs. Dorman, Long, and Co., of the West Marsh and 


Britannia Ironworks, Middlesbrough, gave the whole of the men 


employed by them seven days’ notice, to terminate en, 

Saturday last. This step has been taken owing to the continued 
depression of trade. Both works will be cl next week, but it 
is expected that the West Marsh works will be re-opened the week 
after. About 1000 men have hitherto been employed at the 
Britannia works and 600 at West Marsh. 

The Darlington Steel and Iron Company's works are to be closed 
during the whole of next week. 

The mills and forges at Witton Park are idle this week for want 
of orders, and it is not known when they will be started again. 

The Middlesbrough Galvanising Company is extending its 
works, and adding the manufacture of iron tubes to its business. 

The North-Eastern Railway Company is adding other two 
acres to its docks at West Hartlepool, at a cost of about £14,000. 
The present area of the dock is about thirteen acres. 

_In the opinion of the North of England iron manufacturers the 
time has now arrived when plate-rollers should be asked to submit 
to a special and considerable reduction in the tonnage rates 
hitherto paid to them. A return recently issued proves that these 
men have been in the havit of receiving from 15s. to 62s. per shift 
clear, after paying all their helpers. They are all paid at the same 
rate per ton, and the difference per shift, or day, arises from the 
varying outputs of the mills, according to their power, and accord- 
ing to the nature of the orders upon which they work. A claim 

probably be sent in to the standing committee of the Board of 
Arbitration to have a separate tonnage rate fixed for each plate 
mill, according to the conditions thereof, and such that the clear 
remuneration to the roller will be about 15s. per shift. The 
standing committee have power to decide such questions, either by 
arrangement or by reference to Mr. David Dale, the standi 
referee, Should the employers obtain what they ask for, it wi 
assist them to the extent of several pence on the ton of finished 
plates. It is contended that it is absurd that in times so disastrous 
as the present ones to the iron trade, rollers should not be content 
with such handsome wages as 15s. per shift. 

The Cleveland district has lost one of its ablest engineers in Mr. 
Edward Hutchinson, who died of fever a few dayssince. Being in 
delicate health, and thinking that a change to a warmer climate 
would prove beneficial to him, he accepted an appointment in 
December last from Mr. John Dixon, of Laurence Pountney Hill, 
to superintend the erection of a pier at the mouth of the Amazon. 
Up to a month since the reports he sent home were highly 
satisfactory, and a letter received even after his death had 
actually occurred was written in a satisfactory and hopeful tone. 
But his constitution had previously been seriously 
weakened by the inroads of pulmonary phthisis, and he quickly 
succumbed to an attack which a stronger man would probe have 
successfully battled with. He leaves a widow and six children, 
resident in Darlington. Mr. Hutchinson served his apprenticeshi 
with Messrs. Gilkes, Wilson, and Co., locomotive Whilders an 
ag engineers at Middlesbrough, between the years 1850 and 

855. He then entered the drawing-offices at Messrs. Robert 
Stephenson at Newcastle, and became one of the best known and 
ablest draughtsmen in the locomotive department. For a-time he 
again entered the service of his old employers at Middlesbrough, 
and for them superintended the erection of several iron trellis 
hy 2 onthe Darlingtonand Tebay line. These bridges were designed 
by the late Sir W. Bouch, and were the prototypes of the sub- 
sequently unfortunate Tay Bridge. After this Mr. Hutchinson 
devoted himself to the study of rolling mill machinery, and in 
1861 established the firm of Pease, Hutchinson, and Sedward, and 
built the Skerne Ironworks at Darlington. "These works were 
successfully conducted until about 1873, when his old partners 
retired, and they were then transferred to a limited company, 
entitled the Skerne Ironworks Company, Limited. This company 
was not very successful, and after various vicissitudes the works 
fell into the possession of the debenture holders, and still remain 
idle. About the autumn of the ‘year 1879, Mr. Hutchinson, 
encouraged by the improved prospects in trade afforded by the 
American “boom,” acquired the Bishop Auckland Ironworks, 
then inoperative, and commenced rolling ship plates. A re- 
action in prices soon succeeded, however, and in little more 
than two years he was — to discontinue operations and 
abandon the enterprise. e then entered the service of the 


ements on 


Cleveland Bridge and Engineering Company, of Darlington, and 
so remained until obliged by weakened health to seek an engage- 
ment ina warmer climate asalready stated. Mr, Hutchinson wasa 
“born mechanic.” He was the author of various papers on mechani- 
cal subjects contributed to the Institution of Mechanical Engineers 
and to the Cleveland Institute; and was one of the original 
founders of the latter society in 1864. He was also the author of 
a very interesting treatise on bridge building, published a few years 
since and bearing his name. To his inventive powers was also due 
the ingenious and effective appliance known as the “‘ Hutchinson 
steam lift,” now largely used at the roughing rolls in North of 
England plate mills, hen his death took p he had nearly 
cummpiebat the fiftieth year of his age. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Scotch iron trade is dull in most of its departments, and as 
yet the signs of improvement are not visible. In the warrant 
market of Glasgow in the — week, business was exceedingly 
quiet, and comparatively little pig iron changed hands on specula- 
tive t e d d for makers’ iron for consumption is 
also quiet. There was, however, a large increase in the ship- 
ments last week, the quantities despatched being upwards of 
16,000 tons. At the same time the general prospects of the pig 
iron business are not considered to have at all improved. The 
decrease of stock in Messrs, Connal and Co.’s stores in the course 
of the week has been fully 600 tons. There are now 95 furnaces 
in blast, as against 117 at this date last year. 

Business was done in the warrant market on Friday at 41s. 4d. 
cash. On Monday f tr tions occurred at 41s. 34d. to 
41s, 3d. cash, and 41s. 5d. to 41s. 44d. one month ; the afternoon 
quotations being 41s. 3d. cash, and 41s. 44d. one month. The 
quotations on Tuesday forenoon were 41s. 2d. cash, and 41s. 4d. 
to 41s. 44d. one month ; while the afternoon prices were 41s. 2d. 
to 41s. 25d. cash, and 41s. 44d. one month. The market was flat 
on Wednesday, with transactions at 41s. 1d. to 41s. 24d. cash, and 
41s. 3d. to 41s. 4d. one month. Thursday, business in the forenoon 
was from 41s, 2d. to 41s. 24d cash, and 41s, 4d. one month; after- 
noon business was done at 41s. 3d. cash, and 41s. 5d. one month. 

The values of the svecial brands of makers’ iron are this week 
somewhat easier, the quotations in the market being as follow :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 51s.; No. 3, 50s.; 
Coltness, 56s. 6d. and 50s.; Langloan, 53s. and 51s.; Summer- 
lee, 51s. and 47s.; Calder, 52s. and 47s.; Carnbroe, 50s. 6d. and 
47s.; Clyde, 47s. 6d. and 45s.; Monkland, 43s, 6d. and 40s. 6d.; 
Quarter, 42s. 6d. and 40s, 6d.; Govan, at Broomielaw, 43s. and 
40s. 6d.; Shotts, at Leith, 52s, and 51s. 6d.; Carron, at Grange- 
mouth, 48s. (specially selected, 54s.) and 47s. 6d.; Kinneil, at 
Bo'ness, 44s. 6d. and 44s.; Glengarnock, at Ardrossan, 50s. 6d. and 
44s, : ae 44s, 9d. and 41s. 6d.; Dalmellington, 47s. 6d. and 
43s. 6d. 


The demand for hematite is quiet, without change in prices. 

Continued progress is being made at Wishaw with the erection 
of the new steel works in that town and neighbourhood. At the 
moment the demand for steel goods has materially fallen off in 
consequence of the slackness in the shipbuilding trade, and at one 
large works some furnaces have been put out, but the promoters of 
such works as these have evidently faith in the expectation that 
steel is destined more thoroughly to supplant iron for almost every 

urpose for which the latter has hitherto been in use. Besides the 
teas Iron Company’s new works for the manufacture of steel 
on the basic process, the Belhaven Iron and Steel and Patent Nail 
pany is engaged in erecting premises at Wishaw. 
The manufactured iron trade is quiet, with very few fresh orders, 
and the prices nominally without alteration. 

In the pougp. od district the coal trade is in a satisfactory state, 
as far as the shipments are concerned. Large and numerous car- 

are presently being despatched. Those for the past week are 
oa , and the quantities now being loaded are much greater than 
pam The prices at Glasgow are, however, without change. 
Hitherto the coalmasters have managed to meet their e - 
ments with the shippers, notwithstanding the endeavours of the 
men to cause embarrassment by a restriction of labour; but their 
success in this matter does not occasion much surprise, on account 
of the wide field from which the coal is now drawn by rail. A fair 
business is done in coals for shipment on the Ayrshire and Firth of 
Forth coasts. The Lanarkshire quotations are:—Main coal f.o.b. 
per ton, 6s. 3d. to 7s.; ell, 7s. to 7s. 9d.; splint, 6s. 9d. to 7s. 3d.; 
steam, 8s, to 8s. 6d. The prices are from 9d. to 1s. less at the 
= according to the distances that the coals have to be 
carried. 

The action of the miners’ leaders both in the western and eastern 
mining district at present is, to put it mildly, wantonly mis- 
chievous. If these men are at all acquainted with the circum- 
stances of the coal trade they must know that it is quite impossible 
for the coalmasters at present to obtain higher prices, and conse- 
quently out of their power to grant an advance of wages. Yet the 
men are daily exhorted to restrict their labour, with the object of 
forcing higher rates of pay. In order to be successful, even from 
the men’s point of view, restriction would need to be universal, 
instead of local, as is the case just now. The only effect of the 
policy now being pursued will be to cause still further depression 
in the trade. 

In Fifeshire and the neighbouring county of Clackmannan, a 
serious dispute seems to be impending. There the men demand, 
or rather their leaders for them, an advance of 15 per cent., the 
alternation being that they will work only four days a week. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HAVE just heard that the Cardiff and Monmouthshire Rail- 
way Bill is to be withdrawn for the Session. The Barry drags 
its slow length along, and now there is an adjournment for a time 
to enable members ‘to recruit, and to ponder again the 
pros and cons. The battle is one of giants, and must be exhaus- 
tive to those in the thick of it. The sooner over the better, and 
then all energies can be bent to that steady development of 
minerals which is so much to be desired. 

In the meanwhile the Taff Vale is broadening itself out to meet 
all contingencies, and will be ready to grapple with a very much 
larger tonnage than it now has. To the outsider, who has no inte- 
rest either in Barry or Cardiff, there can be but one conclusion— 
increase your railway arrangements to Penarth, dock the west 
mud, ond if this does not do, then go east to the mouth of the 
Rhymney. There is no earthly reason in going twelve miles away 
from to the I — be glad see such alterna- 
tive scheme propounde the o ition that a gen agree- 
ment and sticking hands follow. 

In the matter of parliamentary committees an ingenious friend 
submits that they should be abolished and Government Commis- 
sions be appointed to be held at the very spot where it is sought to 
make railway, dock, or other matters. few such incidents as 
the Manchester Canal Bill would soon awaken the necessary breeze 
of public opinion in favour of such a course. 

he iron trade still flags, and I should not be surprised any day 
to see the initiative of Middlesbrough in the paying off of hands 
followed. The make of steel is 50 per cent. in excess of demand if 
we take the life of a steel rail into consideration. One good result 
of the unionism of ironmasters has been the improvement of prices. 
Steel rails of a certain specification are now five guineas. A little 
while ago they might be bought for about £4 10s. to £415s. This 
would be all very good if requirements showed any increase; but 
they do not, and from one end of Wales to the other this branch of 
industry is as bad as it can be. 

As for the coal trade, business is steady, and prices for best 
qualities firm. House coal and secondary steam coal are rather 


unsteady, but there is little reason for complaint, and the progress 
of new sinkings is continued — energetically. By this time next 
ear the area of coal yield will be considerably increased. The 
Newport Abercarn Company is advertising, I see, for the sinking 
of a pit 170 yards deep; Cyfarthfa, too, is progressing well with 
their new colliery, and the enterprise of the Brecon, Great 
Western, and other railways in the increase of facilities, doubling 
lines, &c., is aiding the coal development to a marked extent. 

A meeting of the sliding scale jot committee was held at Car- 
diff on Tuesday, when it was decided to request the auditors, Mr. 
Kirk, Leeds, and Mr. Parsons, Newport, to send in their estimate 
— average selling prices during the four months ending April, 


With regard to the Fleuss life-saving arene the committee, 
after full consideration, came to the conclusion not to take it up as 
an association, but they commended it to the consideration of 
private individuals, and recommended that it should be brought 
into use in the district in order to try its efficacy. 

The complaint of the Plymouth hauliers to the effect that they 
were not being paid sascoling to the standard rate was adjourned 
for further information. At the lusion of the ting it was 
resolved to call a gathering of all engineers and stokers connected 
with the collieries of Monmouthshire and South Wales on Monday 
next, to formulate the hours of labour and rate of wages. 

I note an instance of quick despatch at Cardiff which does not 
support the idea of dock or railway congestion. The new screw 
steamer, the County of Salop, came in on Wednesday to load 
3000 tons cargo and bunkers for Singapore, and it was done in 
twenty-two and a-half hours. The coal was put in from two 
movable tips and the movable crab. Tylor and Co. and Riches 
and Co. were the shippers. 

On Saturday the new hopper and cone invented by Mr. Hunter, 
of the Bute Docks, was first tried in connection with the movable 
tipping crane at the Roath Basin, and was highly satisfactory. 
There is little doubt the invention will lessen oe Bos consider- 
ably. Mr. W.T. Lewis, Mr. Abernethy, Mr. McConnochie, and 
others were present. 

The tin-plate trade has been unaffected by the American failures. 
For a few days, perhaps, prices were not quite so firm, but now 
they have rallied. Llantrissant Works are to be restarted. Best 
coke is quoted at 15s. 9d. 

Activity prevails at Newport, and the total of the Welsh ports 
generally is a fair average. 


THE Times says Mr. J. S. Forbes, of the London, Chatham, and 
Dover, and Metropolitan District, and Mr. Swarbrick, the late 
general manager of the Great Eastern, have joined the board of 
the Hull, Barnsley, and West Riding Junction Railway and Dock 
Company in the capacity of managing directors. 

THE RiveR HumBEeR.—On Saturday afternoon last a lecture was 
given at the Royal Institution, Hull, by Mr. A. C. Hurtzig, C.E., 
on ‘“‘Some Tidal and Engineering Features of the Humber.” 
After describing the characteristics of the Humber estuary, 
comparing it with the Severn, Mersey, and Clyde, Mr. Hurtzig 

inted out its uns ssed navigable and tidal conditions, and, 

ving briefly touched upon the insufficiency of its defences and 
the facilities it afforded for attack, passed to the consideration of 
its tidal features. He explained the formation of the tidal wave 
in the Humber, copious tables being given in illustration of its 
range and duration. It was shown that the turbidity of the 
Humber waters was certainly due to the detritus which was 
brought down from the 10,500 square miles of country which the 
Humber drains, rather than from the washings of some eight 
miles of the Holderness coast, which the lecturer said only repre- 
sented the material brought in by the sea. Samples of water taken 
at various states of the tides and the results of their analyses 
were given in support of the statement. The great tidal variations 
which sometimes occur at Hull were touched upon. ‘The smallest 
range of tide was 5ft. 7in., and the highest reached 27ft. 6in. He 
described the connection between atmospheric conditions aad 
tidal variations, illustrating his remarks by reference to enlarged 
weather charts, &c. Turning to engincering questions, the con- 
struction and working of the high lighthouse at Spurn, as carried 
out by John Smeaton, were described fully, and the excellent 
manner in which the lighting and buoying of the Humber was 
carried out under the direction of the Hull Trinity House was 
highly commended, no other estuary, in the lecturer’s opinion, 
equalling the Humber in this respect. The application of hydrau- 
lic power to civil engineering works was referred to at length, 
several interesting photographs of hydraulic cranes, &c., being 
shown in illustration. A fact was pointed out which is not 
generally known, viz., that the Grimsby Water Tower, intended to 
supply water-power for dock works, was the first of its kind that 
had been constructed ; and that at New Holland the first hydraulic 
accumulator was built, and the — form of hydraulic 
machinery there inaugurated. The Humber Tunnel, as proposed 
in 1873, and the drift-way as now proposed, were next described, 
and wees of the route, sections, &c., shown. The lecturer was 
enabled to place before the meeting diagrams of some interesting 
borings near North and South Ferriby, referring to this latter 

h He luded the lecture with an account of the pro- 
posed Ouse improvement line and the Humber Conservancy lines, 
explaining the positi dbanks from Hull to the mouth of 
the Trent, and the probable effect which the diversion of the 
stream and their consequent shifting would have on traffic in the 


THE NEw Screw GuN VESSEL FOR THE NAvy.—On the 7th 
inst. H.M.S. Reindeer, screw gun vessel, which was built at Devon- 
rt and launched in November last, was taken into the Channel 
or a preliminary trial of her machinery, which has been fitted by 
Messrs. R. and W. Hawthorn, St. Peter’s Works, Newcastle. The 
Reindeer is one of five vessels of a class which is an improvement 
on the Dolphin and Wanderer, recently commissioned at Sheer- 
ness. Four of the ships, including the one tried, have been or are 
being constructed at Devonport, those on the stocks at present 
being the Mariner, Racer, and Icarus. The fifth, the Acorn, is 
being built at Pembroke Dock. The Reindeer is fitted with six 
5in. guns, two on either side, one forward, and the other aft. 
When the start was make the weather was very threatening, and 
before the ship had been long outside the wind rose to a gale. 
Nevertheless the trial pr ded’ very thy, the machine 
working splendidly throughout. The engines are teaceaatel, 
compound, surface condensing, with high cylinder 32in. and low 
54in. in diameter, with 3ft. stroke. The engines are fitted with 
Mr. F. C. Marshall’s patent valve gear, having one excentric only 
for each cylinder, which reduces the number of working parts to a 
minimum. The engines are so ar as to cut off steam 
between 17 per cent. and 60 per cent. of stroke without expansion 
valve. The ship is fitted with three boilers 7ft. 2in. diameter by 
16ft. 9in. long. When the trial commenced the steam in the 
boilers was 90 lb., the vacuum in the condensers 26°25in., the mean 
revolutions per minute 74, mean pressure in the higher 9°8]b., in 
the low cylinder 12°41b. For one hour the engines were worked at 
the highest grade of e sion, giving 106-horse power in the high- 
ressure cylinder, and in the low-pressure cylinder—total 490, 
e engines were then worked at different grades of expansion 
with satisfactory results. The machinery was then gradually 
worked up to full power, the steam in the boilers being 82 lb.; the 
vacuum in the condensers, 26in.; revolutions, 96 per minute; mean 
pressure in the high cylinder, 231b.; in the low cylinder, 14°3lb.; 
iving an indicated horse-power, high, 322; low, 572—total, 894. 
e engines were next tried at one hour jet injection. The mean 
steam in the boilers was 751b.; the vacuum in the condensers, 
19in.; revolutions, 75°8 per minute; mean pressure in the i 
cylinder, 17°41b.; in the low cylinder, 11°41b.; horse-power, high, 
193; low, 361—total, 554. Stopping and starting were next tried. 
The engines going speed ahead were stopped in three seconds ; 


being stopped, they were started astern in three second; going 
astern, they were stopped and started ahead in five seconds. 
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7941. Automatic Governinc Can, J. Pearson, 


ton. 

7942. Fecr Hats, W. Whittaker and W. Wilkinson, 
North Denton. 

7943, VENTILATING Warerrroor, &c., Coats, C. Spil- 
man, Hulme. 

7944, tor Game of Skit, J. Pomfret and W. T. Fox, 


Gas Hi H 

7 LvE Bricks, it, er ton. 

7947. Stoves, I. Sherwood, 

7948. Merattic Coverines for Roors, &c., G. A. 
Nebeling, Remsheid. 

7949. STEaM-HEATED Biocks for Corsets, W. H. Milles, 
Southsea. 


7950. Curtine, &c., Harr, F. Iles, Birmingham. 

7951. Boxgs or Cases, W. Tickle, Li 

7952. Mos-cap Macurngs, G. Ridgard and W. Askham, 
Nottingham. 

7953. Vent Faucets for Borries, H. E. Newton.—(G. 
W. Clark, Brooklyn, U.S.) 

7954. Laws Tennis PoLEs and Frixinos, H. E. Hol- 
brow, Gloucester. 

7995. Stupe-vatves, E. C. Peck, Old Charlton. 

7956. WaTER-HEATERS, J. y, London. 

7957. Expanper, R. and E. Miles, 
London. 

7958. Compounp for Removinc Marks of Grease, &c., 
A. R. Hancox, Haverhill. 

7959. Dryinc STEREOTYPE Matrices, G. Pepé, London. 

7960. Brick Macuines, W. L. Gregg, Philadelphia. 

R. Park, Taunton. 

7 LECTRIC c Lamps, P. 8. Justice.—(S. H. 
Short, Colorado, U.8.) 

7963. ENRICHING PHosPHATES of CaLcium or P. 
M. Justice.—(W. K. Keun, Luxembourg. 

= ice for the Burners of Laure, &c., W. H. 


7 
7966. Lamps, W. C. Williams, ————. 

7967. Preservine, &c., Gratn, M. Antwerp. 
= Lamps, J. Gilchrist and Ballardie, 


7969. for Dextat Encrves, A. Weber, 
New York, U.S. 

7970. Fiower-pots, J. Crute, London. 

R. Least, A. Thompson, and T. Ince, 


7972. WaTEeR-cLosets, &c., D. T. Bostel, London. 
Dress, Haddan.—{K. Klemm, 


) 

7974. Propucine PRINTING Prates, H. J. Haddan.— 
Rifrath, German 
7975. Braces, P. W. , Birming! 

TREATMENT of Ww. H. Tooth, London. 

7877. Treatinc Leap, &c., W. H. Tooth and J. E. 
Rooker, London. 

7978. Stoprerine Borries, &c., E. H. Baxter, Bir- 


7979. Privtixc, &c., Lerrer Forms, B. C. 
Scott, London. 

= ConsTRUCTION of Srros, E. Hernulewicz and W. 

H. Pullan, London. 

7981. TREATMENT of Matt, A. Schnell, Switzerland. 

7982. Oprarsine Sucar from SACCHARINE SuBSTANCES, 
C. D. Abel.—{L. Harperath, Germany.) 

Curtinc Grooves on ROLLERS use in MILs, 


pswi 
7984. SECONDARY Batrenries, T. 8. Sarney and W. R. 
Barritt, London. 
7985. P1aNororTe Actions, A. G. Gigney, London. 
7986. ConstRucTION of Barus, J. W. and R. 
W. Perkins, London. 
7987. BREAKING Stones, &c., W. R. Lake.—(P. W. 
Gates, Chicago, U.S.) 


2ist May, 1884. 


7988. Crericat Coat Coxzars, G., F. D., and A. J. 
Tonkin, Bristol. 

7989. FIx1Na, &c., CoLLapsinc Lanpinc Net 
R. Heaton, 

7990, Covers for Drawinos, &c., J. J. Raggett, Bir- 


mingham. 
7991. Pristine Stamps, W. P. Thompson. 
W. P. A 
cTomatic CLosine VAL near 
Hinchley. 


7993. Firtisc Meta Sarps, &c., whereby they are 
e WATERPROOF, W. ich, Portsmouth. 

7994. CarTripce for use with RESETTING MECHANISM, 
J. Needham and T. H. 8. Hawker, London. 

7995. AUTOMATICALLY REsETTING, &c., 
7006. t th of PLOSIVES, 
ETTING withou use x! 

W. Spours and C. D. Martin, Heaton. 

. Soup Pot, M. Massey, Kid 

7908, Sreerinc Apparatus for TRICYCLES, J. A. 
Stephan, Fernville. 

7999. used in Iron, &c., J. Summers 
and G. H. Parkin, Stalybridge. 

8000. SEPARATING WATER from STEAM in Borers, E. 
Capitaine.—(M. Schmidt, Germany.) 

8001. PurIFYING Water by means of Waste Heatep 
Gases, T. Sykes, Manchester. 

8002. Currine, &c., Rive for Horses, G. F. Arthur, 
London. 

8003. Construction of Pires for Smoxixc, M. Bur- 
chardt, London. 

800%. Hopper FEEDER for Furnaces, T. L. Ellis, 
Coatbridge. 


8005. Permanent Way of Rattways, 8. W. Smith, 
near Coventry. 

8006. DissecTreLe Fites, L. Miiller, Dresden. 

= Basy Jumpers for Nursery Use, C. T. Gardner, 


8008. Fire-ctay Gas Reto! B. and W. P. Gibbons, 
Lower Gornal. 

8009. Motive Power Encine, I. Ramboux, Belgium. 

8010. Tickers delivered from’ a 
Macutng, J. M. London. 

8011. Rackets for use in Tennis, J. Marshall, 


8012. Lertinc-orr Apparatus of Looms, H. Lomax, 


Darwen. 

8013. Fursaces, A Attwood and T. 
W. Barbor, Ulverston. 

ones. RAISING, &e., ‘Water, J. E. Bennett and A. 


one SAFE-BURNING Perroievum, L. A. Groth.—(T. N. 
Flesch, Germany. 
8016. NEEDLE for L. A. Groth.—(F. 
Pr J. Wi Lond 
LEANSING on. 
8018. VaLve for FiusHine London. 
8019. Rattway Covup.ines, J. B. Hannay, Loch Long, 
and J. Cowan, G! 
= Lg for Hycrentc Purposes, A. F. Westerlund, 
wi 
8021. Printinc and Writine Inks, &., A. D. Cohen, 


8022. Srevinc Apparatus, W. de Morgan, London. 
PREVENTING RE-FILLING of WRAPPERS, 
H. E. Newton.—{F. S. ex York.) 
8024. Fasteners for Boots, & Perkins, London. 
$025. Pires for Smoxrna, C. epherd’s 
8026. Curtain Hooks, W. G. Landon 
8027. DirreRENTIAL Drivinc Mercuanism, R. 
and W. J. Wakefield, London. 
8028. WaTER-cCLosEts, J. Mountain, Sheffield. 
de B, Lukis, 
ion. 
80380. Setr-actine Gas Cock, G. Nobes, London. 
8031. PeramBucators, T. cGrah, Sheffield. 
8082. ConnEcTING SINKs with Dratns, G. F. Twist, 
8033. KNITTING MACHINES, L. Notti 
8034. W. R. Lake.—( Messrs. Wirth and 


Co., Germany.) 

£035. " Coontne, &c., H. 8. Maxim, London. 

8036. HARDENING BALsams, REsiNs, &c., A. M. Clark, 
—( Wirth and Co., Germany.) 


22nd May, 1884. 


7. Sugstirute for Caourcnouc, &c., A. M. Clark. 
and Co., Germany. 
8038. Skates, W. P. 


ompson, Li 
8039. CuEeckING Apparatus, J. Lott, Li 
CiGARETTEs and CicaRetTe Tubes, E. L, Delaney, 
8041. Scarr Banps, Enps, or Tass, G. F. Hall, Bir- 


cCTURE Nalts, R. Collard, Birmingham. 
Setr-actinc Courtine, A. Ostins, 


8044. Fire ALarums, E. A. Paris, London, and W. H. 
Scott, Wimbledon. 
8045. Manuracture of Batts, E. oN Handsworth. 
8046. MuLE Sprxnino, 8. Jackson, Hyde. 
8047. TREATING WATER, B. Littlewood, Huddersfield. 
8048. Raisinc and Lowerine Heaps in Looms, A. T. 


E. Collins, Birmingham. 

. BILLIARD 

8050. ORNAMENTAL WovEN Farics, H. Lee and W. 
Hollas, Bolton. 

8051. Macutxes, J. Thompson, don. 

8052. Looms for Weavine, J. Thom ingdon. 

8053. Gas-Propucrrs, W. 8. Su = 


8054. Oprarninc Motive Power, W. 8. Suther 
ham. 


8055. Mitts for Crusninc and Grinpinec, W. H. 
Thompson, London. 

8056. Purirication of Water, A. Irving, Wokingham. 
INTERLOCKING Raitway Pornts, J. Steven, 


iw. 

8058. QuittIne Frames, H. T. Davis, New York. 

8059. Jacguarp Macurixes, K. I. Mayer.—(W. and A 
Bernsmiiller, Germany.) 

8060. Frep-waTeR Recutator, K. I. Mayer.(W. 
Grossmann, en. 

8061. Cocks, W. M. , Bristol. 

ORNAMENTATION of Cuina, E. P. Evans and T. 

Sanday, Worcester. 

8063. Arc RecuLator Lamp, R. E. B. Crompton, 
London, and T. Chelmsford. 

= Forks, W. 8. Skelton, Sheffield. 

Construction of FEEDING Hotes in VesseEts, J. 

Leeds. 

8066. Prore_inc Surps, &c., R. J. White, London. 

8067. Meratitic Permanent Way for Raitways, B. 
Vogdt, Vienna. 

8068. TooL-HoLDERs, G. B. Taylor, Birmingham 

8069. KNorTinc APPARATUS, Bowden.—(A. Kay, N. 
N. Buchanan, and A. R. Wallis, Melbourne.) 

7 PENING, Lipinc Wixpows, W. 
Bradford. 


8072. Cap-sprinninc, &c., Macurnery, W. Foster and 
en, Denholme. 
8073. Latcuine and Untatcuinc Doors, J. Kaye, 
Kirkstall. 
8074. Se_r-reepING EveLet Macutines, J. Buchanan, 
Bristol. 


8075. CnRoMO-LITHOGRAPHY, A. C. Henderson.—(P. P. 
Guillaume jun., Paris. 

8076. Trusses for Ruptvres, E. Capitaine.—(B. West- 
phal, Berlin.) 

8077. InsuLatinc Compounps, A. Muirhead, London. 

8078. Liquips, T. Hughes, London. 

8079. Uneven, Wavy, &c., SURFACES, 

er, 

8080. Gas O VEN, S. , London. 

8081. to Prevent Rapta- 
tion of Heat, 8. Leoni, London. 

8082. Gun Carriaces, H. C. E. Malet, ton. 

8. J. Coxeter and Nehmer, 

ion. 


8084. Boxes or CasEs H. H. Lake.— 


8086. CrrcuLaR Siipe Vatves, W. Payton and A. 
London. 
, London. 


. Locks, W. Payton, 
8088. Gas LIGHTING, H. G. Perry, Lower Clapton. 
K. Smythies, 


8089. Hoppie for Horses, &c., F. 
Hathern, near boro. 
8090. ELECTRICALLY iTtinc Drawines, &c , E. 
A. Schaeffer, London. 
8091. Avromatic FLusHine Tank, F. Cuntz, Karlsbad. 
8092. Sarery SHootine SHED, R. Blackheath. 
8093. Sponcy Iron, G. Bischof, 
809%. Puriryinc WaTER by SPoncy ‘Ince, G. Bischof, 


on. 

8095. Vatve Cocks, H. P. J. Kessler, Germany. 

8096. Fixrxc IncaNpEsceNT Lamps in Position, H. 
Edmunds, jun., London. 

8097. TRANSPORTING, &c., Apparatus, J. H. Johnson. 
—(M. Marolle, Paris.) 

8098. PortapLe Covers for Hayricks, &c., L. A. 
Couteau, ce. 

Borries, &c., J. B. O'Callaghan, 


23rd May, 1884. 


8100. Steam Borzers, J. Burrell, Bristol. 
8101. TricyciEs, G. Hookham, gham. 
Fancy MErat for Cuarns, &c., J. Wood, 


= PREVENTING BREAKAGE of Yarx, 8. Green, 

8104. ae Lock Sroprer, W. Kershaw, Kingston- 
w 

the Spours of Tea-pors Crear, E. 


ennett, Southampton. 
8106. Brown Breap, J. Pointon, Horsforth. 
8107. Boots and Sxoes, J. Blakey, Leeds. 
8108.. and W. M. Hawkins, 


8109. GovERNors, J. Burrell, Bristol. 

8110. Stenowneat Gas GOVERNORS, T. Redman, 
8111. TraveLtuinc Grates, T. Milburn and C. 

8112. Racquet PRAMES, . Hodkinson, Coven 
8113. Scorinc NumBER of Games, H. J. and J. Rogers, 
Watford. 
8114. Courtine Apparatus, H. Stephenson, 
8115. InsuLaTinc Evecrric WIRES, &c., 
Birkenhead. 


J. C. Sellars, 
8116. Propucinc MouLpep ARTICLEs, &c., F. Thiemer, 


Saxony. 
8117. Hats, &c., H. W. Brewtnall, Thelwall. 
8118. Fotprne Cnarrs, A. A. and R. Naether, 
8119. SuppLyinc HeaTep Air to Gas BURNERS, A. 


earington, London. 
8120. Gas BuRNERs, AH. , London. 
8121. Water Heater, A. H. H London. 
8122. D. Evans, 
, &c., J. E. H. Brown and 


. Oldham, 
&c., Burtpryas, &., G. J. C. Marie, 
8125. Cootinc, &., Burpines, J. G. 
Smeaton, London. 


8126. Deracuine Gear, W. R. Nisbet, Wallsend. 
8127. Gas Reauators, J. Stott, London. 
8128. WoopEN SxIveEs or W. Jones, 


London, 
rancon and P. Lapierre, 
8130. TriccrR Gear, C. J. ‘Galloway and J. H. Beck- 
with, Manchester, 
L, G. F. Pyne.—(W. R. 


inidad, 
81382. Beveraces, A. C. L. Weigel, 


8133. Fasteners, R. Taylor, Dennistoun. 
Tracuino the Art of F. K. Smythies, 


8185. Bones, T. Berliner, Germany. 

8136. MecuanicaL Morton, H. 8. echryd. 

8137. Beiis of Larce DIMENSIONS, 8. B. 
Goslin, London. 

8189. Hypravtic Presses, J. E. Hopkinson, Prince 

and A. Muir, London. 

8140. Dazsina Brusues, I. Lister & T. Brown, Leeds. 

8141. Rapipty PuBLisHING F. R. Spark, Leeds. 

8142. Mountinc Cranks of VeLocirpeprs, H. W. 
Godfrey, Staines. 

8143, Switcn for ELecrric Licut H. Fara- 
day, London. 

$144. Serrinc Rerorts and Murrves, A, W. L. Reddie. 
—(Stettiner Chamotte Fabrike- vor- 
mals Didier, Germany.) 

her Waaveno, J. Cowburn and C. Peck, 


8146. Water to Lavatories, W. H, Tylor, 
on. 
Vatvss, J. A. and J. Hopkinson, Hudders- 


8148. CuLorororm, &c., T. Kempf, 

8149. BorrLte Wasners, A. J. P. Goulding, 
Rochester, New York.) 

8150. and Ciosinc Borrt.ss, &c., J. Phillips, 


London. 

8151, Divipine into Strips, A. and 
R. Hill, and C. M. Bevan, Middlesbrough. 

8152. and THIGH Boots, J. R. Dean, London, 

8153. Guys, H. 8. Maxim, London. 

8154. Drivine MECHANISM, W. R. Lake.—(G. &. 
Marshail, Massachusetts, U.S.) 


26th May, 1884. 


$155. Twist-Lace MACHINEs, E, Lenton. 
TaKeE-oFF or WiNDING uP Apparatus, E. Cope, 


8157. Boat, J. Brown. 

8158. MaANGLING, &c., WovEN Fasrics, Robertson 
and J. G. Orchar, 

8159, FEEDING SHEETS of PaPEr into Macuines, W. 


Archer, Edinburgh. 

8160. Door Lock and Latcr Furniture, J. Walker, 
Birmingham. 

Rack for Wrspow T. Trenberth 


8162. AIR-TIGHT RECEPTACLES, P. Garton, 
8163. ComBine and APParatus, W 
son.—(G. Koblinaky, Berlin.) 
8164. Sewine Macuines, T. Low, Blairgowrie, 
8165. Treatinc Hives, J. K. Tullis.—(J. Tullis, jun., 


Leipzig, Germany. 
8166. Retort for , &c., T. Duncan and D. 


Heywood. 
me. OPENING and CiostNc Lips of Boxes, J. W. Wood, 


8168. Carvine Forks, A. J. Jones, Moseley. 

8169. ELECTRIC Lamp Howpers, 
C. G. and F. Smith, Birmingha: 

$170. Masricatons, W. B. Hatheld, Heeley. 

8171. Tanks for CooLine Yeast, J . W. Johnstone, 
Sheffield. 

8172. Weatner Bars for poems, W. Greenwood, C. 
Mitchell, and H. A. Lund, K: 

8173. LAWN TENNIS Markers, &c, - Gowans, jun., 


Heatixo and the Arr, J. M. Lamb, 


8175. Fioor Cramp, A. Horley 
8176. Nut and Bott Lock, W. 
8177. Sprino Swivet, J. and Hemming, 


G. P. Lee, Manchester. 

Mettina, 8. Snell, Lon- 

don, ham. 
$180. Musica INSTRUMENTS, 


.» E. Captaine.—(W. 
g 


Spaethe 
8181. Locks and Latcues, W. A. Pierce, Woolstone. 
Coote J. H. Fergusson, 
. Steam Borters, E. Brown, 
Tippinc Coat, E. Brown, Norman 
8185. Permanent Way of 8. Smith, 
near Coventry. 
8186. ConpENsINc Hyprocnioric Acip Gas, J. Har- 
Robinson. 


ves, Wii 
8188. BorrLe Stoprers, R. Boughton, 
8189. Supportive Hames, 
8190. Hass, H.C. Lary, Creating 
F. Hoyer, Liverpool. 
8191. — -TRIcYCLE Sarety Boat, &c., A. Biver, 


8192. Darvino Gear for Bossry Net Macurnes, E. 
8193. Knos, &c., Botts for Doors, F. A. Harrison, 
alee Fasrics, A. Arnold and A. Winks, 
ax. 
8195. Dryrnc Tea Lear, &c., J. A. R, Main and J. 
Fastentnas for Bracetets, E. Richardson and 
8197. Horseshoe Naits, J. Pearson and T. Hazle- 
wood, near Stourbridge. 
98. Dravocnuts from ENTerinc under 
Doors, B. Baron 


8199. Locks, G. Bolton, Wolverhampton. 
8200. Smoke, J. Cornforth, 


8178, PERaMBULATOR 
8179. Lamp for BurNInc 


8201. Raisinc and Lowerine the Suarts of Two- 
WHEEL Carts, A. , Southsea. 

Bott ASTENING, A. Macfarlane, 

on. 

8203. Automatic SaAppLE Girtus, W. Rachler, Vienna. 

8204. AvTomaTic StaMPING APPaRatTus, W. H. Beck. 
—(J. Miiller, Russia.) 

8205. ComBINED Te, Date, and Enporsinc Stamps, 
J.M. R , New York.) 


8206. TRAWLING Nets, 8. Kemp, London. 

8207. Sewrnc Macuines, W. Jackson 

8208. Gas E. Cutler, Birmin; 

8209. PrReEvENTING the Escape of Ixvecriovs D1sEases 
from AMBULANCES, W. oS 

8210. GeweRaTine STEAM, M. P. W. Tow Pats. 

8211. Gas Motor H. P. Holt, 


Jensen.—(G. Przibram, Vienna.) 
8214. SmoorHING Irons, W. Beecroft, Leeds, 
8215. CLosinc Leaky Tuses, J. Buchenheim, Kiel. 
8216. TaRasHinc Macuines, A. J. Boult.(G. W. 


crm A. J. Boult.—(C. Wittkowsky, 


8218. PERMANAGA’ Kem} 

8219. Kempt, Beatin and Lerrer SHEet, A. 
J. Boult.—(A. Cox, Canada.) 

8220. Butron FASTENER, A. J. Boult.—(0. W. Ketchum, 


Canada. 
Avtomatic Drixxine Ficure, &c., W. Britain, 


Fury. 
P. M. Justive.—{7. 
8224, ELECTRO-TELEGRAPHIC System, 8. Roos, Turin, 


8225. DousLE-actina Pumps, &c., A. M. Clark.—(y, 
McGwin, Fulton, U.S. 

8226. Cocks or VALVES, J. Joyce, Lower Edmonton, 

8227. Seir-cLosine Taps, J. Judge, Wallsend. 

8228. C, Lee, Lon on, 

8229. Raitway Lamps, J. "Harbottle, Newcastle-upon- 
Tyne, and B. Edgar, Gateshead. 

8230, Furnaces, W. Farnworth, Swindon. 

8231. Gas Enarnes, C. M. Sombart, Germany. 

8232. Gas Enoines, C. M. Sombart, Germany. 

8238. Currino Grass Sops, B. H. 8 ith, Norton. 

8234, VENTILATING Sewers, J. Parrott, Wallington, 

8235, Prrcu Tanks, G. Leeds, 

8286, AspHaLtine, G. Walker, Leeds. 

8237, Hopers for &c., J. Appleby, Bir. 


J. E. Liardet, Brockley. 
. R. Lake.—(F. Nekvasil, Austria.) 
V. Lidger. 


8288, Harnou 

8239. VEHICLE, 

8240, CorFEE-PULPING Macuines, W. V. 
wood, New York. 

8241. TeLernones, M. Cardiff. 

8242, Macazine Rr . 8. Maxim, London, 

8248. Lamp Fittinos, 


W. Beale, R. H, 
bury, an 
8244, ‘of STEEL, Ww. Lake.—(C. R. Childs, 
eal Wath. Pa; Papers, J. A. Turner, West Gorton, near 
8246, CRICKET Bats, H. C. Crawford, Plumstead. 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves expressly for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4374. Macuinery pa CLEANING 4 

Cons! in the manufacture and 

for or other grain horizontal, 


4553. Manuracture or Enve ores, BE. Hely, Dublin, 
—24th September, 1883. 6d. 


The object is to UT ee rovide that the gum for the seal of 
the envelo ied at the same operation as 
that in which the gum is supplied to the other folds, 


to provide apparatus for removing the envelope when 
made, and for drying the gum thereon. 
4598. Motive Power, H. Glen, 


N.B.—27th September, 1883. —{Not proceed th) 
Motive is obtained from the displ tt of 
any liquid, such as water, oil, or mercury, by one 


vessel within another vessel, and by 
ing a rapid rising-and- a ak motion to the liquid, 
and a moving ly up and down the 
inner vessel which serves 7; a piston. The power 
derived from the rising-and-fa! motion of the 
inner vessel or piston is transmitted to a crank shaft, 
and thereby or by any other suitable mechanical 
devices to machinery, and thus utilised. 
4745. Prevmatic Macuives For Dryinc Corn, &c. 
B. G. Brewer, London.—5th October, 1883. com- 
B. Delbecchi, Turin.—{Not pro 
ceeded with.) 4d. 


the arrangement of a or 
chamber or and a drying cham! 
4753. Wasuixo J. Donald, 


October, 1883. 

Consists of a box or vessel, ha‘ its interior sur- 
face plain, corrugated, fluted, or undulated, in combi- 
nation with a board, tray, utensil, or tub, having or 
not a concave ye, se dished the interior 
surface of the dish being either » corrugated, 
fluted, or undulated. 

4754. Drivino Gear, CALLED Nest F. Jenkin, 
Edinburgh. aly of October, 1883. 

Consists of a pair of ie cones and two 
sets of conical rollers Go contained within a nest ring, 

each set i ad one of the 
escribed, 

4756. anp Castino METALS ARTICLES 
CONSISTING OF TWO OR MORE JOINTED OR Hincep 
Parts, F. Gilland W 
October, 1883.—{ Not proceeded wi 

so that drilling and fitting may be dispensed 
4757. MANUFACTURE OR ARRANGEMENT OF TUBES 

FOR REFRIGERATORS AND LIKE APPARATUS, &. 

i Burton-on-Trent.—6th October, 1883.—({ Not 

with.) 

roun: upper surface, an: a 
bellied under whose centre in the 
ep ot "he length of the tube is ribbed or formed with 

a gutter or channel. Tubes thus made may be drawn 

seamless, or have lapped or brazed seams on the 

upper or other surface, 

4760. Propucinc By ABsoRBING WATER 
Vapour, THE WARMTH PRODUCED TO BE APPLIED 
FoR Propucine STEAM OR OTHER Purposes, F. 
Wirth, rt.—6th October, 1883.—(A communi- 
cation i 


Consists oducing steam under 
means of chemical compounds, whose 
a higher boiling point than that of water. 
4761. Grinpinc APPARATUS HAVING TRAVERSING 
Grinpers, J. Dronafleld C. Butterworth, 


lutions have 


slide upon a w shaft, and connecting tnem 
tothe, so that when one pulley is slid along the 

shaft by the action of the screw, the other pulley will 
move in unison. 


4762. APPARATUS FOR CLEANSING AND SEPARATING 
Impurities FROM MacHINERY OIL AND GREASE, 
FOR RECOVERING OIL FROM CLEANSING WASTE, AND 
OTHER SIMILAR J. Davids, Manchester.— 


4763. Stram L Erith.—6th Octo- 
ber, 1883.—(Not proceeded with.) 2d. 


The —s which escapes by the exhaust port before 
condenser completed i its stroke does not go to the 
but rr allowed to escape into the reservoir 

the funnel, so as to uce a steam blast, 

pd th is thoretes utilised. n or just before the 


piston has completed | its stroke the exhaust is by 

suitable valves d to the and the 

vacuum therein assists the return of the piston as at 

present 

4765. Gorrerinc orn Empossinc TExtTILE FAsrics, 
W. R. Lake, London.—6th October, 1883.—(A com- 
munication from C. Garnier, Lyons, ‘and P. Depoully, 


in im’ goffered or 
embossed fa’ with, iy them 
in, solutions of agents or substances ca of pro- 
serving the said fabrics from the action 
4767. Car on CovERING FOR THE PROTECTION OF THE 
Teetx or Horse Cuiprers, G. Twigg, Birmingham. 


—8th — 1883. 
Consists of ® cap made of tin or other suitable metal 
in the form of a 
4778. oR EarRTH OR 
Forer Execrric TELEGRAPH 
wines, W. Fletcher, Blockport.—9th October, 1888. 


apparatus is 
icing in battery current to balance the 


THE PATENT JOURNAL. 

*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
a the number of the : of THE ENGINEER at which 

ndexr, ANd giving née numoers rere Found, whic only 
refer to the pages, in place of turning to those pages and : 
finding the numbers of the Specification. 

* Applications for Letters Patent. 

*.* When patents have been “communicated,” the 

mingham. 

by valves or other equivalent. 

a 8085. Sarery Apparatus for Hoists, &c, T. Gillespie, 
Redding, and H. A. Salvesen, Blair Bank. 
( 
_ 
Relates to improvements in the general construc- 
8212. Deoporistnc the Fumes of Cement Kins, E. 
Ashby, Southampton, and A. Ashby, Grantham. 
Morris, 
8217. Paro 
mdon. 


May 30, 1884. 


THE ENGINEER 
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earth current. Two methods of accomplishing this 
are described and illustrated. 
4772. Sroprers ror Borrt.es, J. &. Davison, 
Sunderland,—8th October, 1883. 
hy in fixing stoppers in Wttles or similar 
stud in the s' r arrang work in 
projecting of screw in bottie neck, soas to make, with 
an elastic washer, a perfectly air and water-tight "joint. 
4779. MeratturocicaL Furnaces, J. T. King, Liver- 
pool.—9th October, 1883 a communication from 8. 
Bissell, Pittsburg, U.S.) 6d. 
Relates partly to a furnace provided with a suitable 
ber for gaseous fuel by a slow combus- 
tion or dry carbonaceous matter, which 
a fuel on being eliminated is conducted directly 


~ 


in combination with the sulphate of alumina or 
sulphate of zinc employed in the ong of paper 
for the purpose of s with resin. 


This relates chiefly t to nase of the type described 
in patents No, 1692 and No. 8685, a.p. 1880, and 
No, 5456, a.p, 1881, and it consists, First, in the use of 
metallic valves of the mushroom type, secured to the 
body of which is asbestos covered with a thin sheet- 
metal cap to protect it from the hot L mt Secondly, 
in gas engines on the vacuum princi the use of an 
i for opening and shutting the exhaust 
valve; rdly, in the application of a cooling medium 
the working and vacuum cylinders ; 
nan ar 


melting or metal working ch 

with a requisite Paes & of fi heated to a degree of 
about a perfect 

and an an intense flame. The 

superfluous heat or ind 

pass thence into and hice a lle Be or third 

chamber filled with openly arranged fire-brick or other 

—— material, eventually escaping by way of the 

chimney. 


4780. OR MAGNETO-ELECTRIC GENERATORS, 
London,—9th October, 1883.—( Not pro- 
pasty 2d. 

The attractive power of the field magnet upon the 
armature while approaching the pole is utilised to 
compress a fluid, the power of which is exerted in 
carrying the pole of the armature past the opposing 
pole of the field magnet. 

4782. APPARATUS FOR THE TRANSMISSION OF LOADS, 
C. Hodgson, London,—9th October, 1883.—(Not pro- 
ceeded with.) 24d, 

Relates to the transmission of loads by wire ropes, 


4784. Coatine THE SURFACE OF IRON OR OTHER METAL 
witH Meta.uic Copper, Leap, Zinc, ALUMINIUM, 
oR NICKEL, A. Gutensohn, London.—9th October, 
1883.—(Not proceeded with.) 2d. 

A chloride of the metal, a coating of which it is 
desired to obtain, has the metal precipitated by _— 
phosphate of soda, The phosphate, dissolved a 
= of caustic soda, is used as "the electrolytic 
liqu 
4785. Carico Printino Macuines,J Millar and T. 

McKillop, Glasgow.—9th October, 1883.—(Not pro- 
ceeded with.) 2d. 

The object is to enable such fabrics as scarves and 
“serongs,” having a transverse papel between each 

iece, to be printed conti i hine and 

n one operation, instead of ee “the border sepa- 

rately printed by hand. 


4786. Froa Paps ror Horses, C C. Baird, Edin- 
burgh.—9th October, 1883.—(Not proceeded with.) 2d. 

The frog so ormed of rubber or rubber com- 

unds or similar materials, and it is adapted to fit 

yetween the heel parts or calks of the ordinary iron 
horseshoe. 

4787. Evecrrica, Syncnronovs TELEGRAPHIC AND 
OTHER Systems, S. Pitt, Sutton.—9th October, 1883. 
Jrom IP. B. Delany, New York, 

8. 

The apparatus at the different stations are provided 
with tuning forks 80 arranged as to be caused to 
vibrate by their local circuits. This 
specification also at | a system of non- 
vibratory circuit breakers to be used with the syn- 
chronal system. 

4789. Lapies’ Work-boxes AND &c., W. 
Tween and EB. Renaudin, London.—9th October, 1883. 
—(Not proceeded with.) 2d. 

Relates to a wood-work frame and pasteboard sides. 
4790. Tickets oR LABELS FoR ATTACHMENT TO Goons, 

, B. K. Dutton, Manchester.—9th October, 1883.— 
4 communication from Z. T. Hall, Philadelphia.) 


Conslata of a strip of paper or suitable material 
folded to form two flaps, between which the fabric can 
be inserted, and having a pin formed with a head, 
which is concealed between one of the flaps, and 
having a face or covering strip, which is pasted or 
cemented to the said flap. 


4792. Biracuina, Dyeinc, &c., Hanks oF YARN, 
Thomas and J. Ziveifel, Manchester.—9th October, 
1883.—( Not proceeded with.) 2d. 

Relates to the arrangement of the vats, and the con- 
struction of apparatus connected therewith. 

4797. Ain Compressors, &c., C. W. Potter, London,— 
9th October, 1883. 8d. 

Relates tes partly to means of stopping the action of the 

= out stopping its motion or the motion 

engine which drives it, when the pressure of 
the air in the receiver to which the compressor delivers 
the d air ds a certain degree. Several 
other improvements are described. 

4801. Preprarina Piates on ELEMENTS FOR USE IN 
Seconpary Batreries, H. J. Haddan, 
9th October, 1883.—(A communication from C. F. 
Brush, Cleveland, U.8.) 8d. 

In “forming” the elements they are alternately 
heated and cooled after each charging, and finally re- 
charged, so as to bring the entire oxodised coating up 
to a peroxide state. 

4802. VeLocirepes, H. J. Haddan, London, — 9th 
October, 1883.—(A communication from A. H. Over- 
man, Massachusetts.) 8d. 

This relates to a suspension saddle, the covering of 
which can be loosened or tightened as required; to a 
the for can be adjusted ; to 
a si apparatus for veloc’ tte ved 
sate for wear; to roller po for " axle; to 
means for coupling a sectional axle; and, , to 
= ae and application of rubber tires to the 
wheels, 

4305. Bearincs ror Journats, &c., W. R. Lake, 
London,—9th October, 1883.—(A > 
R, W. Traylor, Virginia, U.S.) 6d. 

The object is tomake aself- “lubricating bearing which, 
while it acts as a non-conductor of heat, will be free 
from grit and provide a smooth surface, and 
consists in constructing the bearing of sheets of mica 

side by side, while 
ful pressure, placing them in the casing of th: 

4810. AND RECORDING Trans. 
W. P. Thompson, Liverpool.—9th 

883.—(A communication from J. C. Shoup, 

St. Lovie, U.8.) 8d. 

This relates to the employment of —_ strips of 
paper upon which b 
simultaneously by means of transfer ponding one strip 
then being coiled on a reel for use as a record, while 
the bills or written pieces to be issued are torn off the 
other strip. 

4811. Couptinas ror Rattway Trains, F. :7. S. 
Hamilton, Liverpool.—9th October, 1883.—(Not pro- 
ceeded with. ) 2d. 
is relates to an automatic coupling com’ of a 

send of hinged or pivotted hooks at equal distances 

— the centre line, one on each side, a sliding pin to 

e said hook, and a lever or screw arrangement 
fons pas or withdrawing the pin, and so the 


on Caton ror IW. P. Thompson, Liver- 
pool,—9th October, 1883.—(A communication from V. 
D. Stockbridge, Washington, U.S.) 6d, 

The stop or catch is made of sheet metal, and works 
in a slotted plate secured to the stick, and beneath 
which a recess is made, and a spring to act 
on the catch, 

4813. Sizine Paper, &c., 7. Morgan, London.—9th 
October, 1883.—(A communication from F. Sienan, 
Germany. protection not allowed.) 2d. 

This consists in. the use of a solution of chloride of 
magnesium or sulphate of magnesia, either instead of 


means of ga introduced pom the power cylinder pad 
a metal tube heated by a powerful gas-burner ; Fifthly, 
the arrangement of ports of engines having the 
and vacuum arranged in the same 
e, two sets of ports Re employed and arran; 
circumferentially ; Sixthly, in employing two cylin- 
ders side by side, and Oiing the ports, pistons, and 
cranks so that the pistons act as slide valves; 
Seventhly, in gas engines ie @ vacuum cylinder, 
the use of a catch conjunction with the exhaust 
valve, and actuated i the governor, so that when the 
engine runs too fast the exhaust valve will be held 
nm; and a in clearing the pocket of the firing 
slide by making communication between it and the 
peat cylinder at the proper moment. 


4817. Macuinery For Prope.iine VELociPepes, &c., 
J. T. Sibreeand T, F. Stenson, Handsworth, 
October, 1883, 6d. 

Relates to an arrangement by means of which, 
through the automatic or mani ted variation in the 
position of the fulcrum on which a lever turns, the 
effective force communicated to the driving wheels of 
a carriage shall be varied in approximate accordance 
with the resistance to be overcome, 


4818. Treatment or Copper MATTES IN ORDER TO 
OBTAIN THE SILVER AND GOLD THEREFROM, F. 
Claudet, London.—10th October, 1883. 4d. 

Relates to the treatment of co mattes contain- 
ing silver or silver and gold, for the pu of obtain- 
ing silver and gold therefrom by grinding or disinte- 
grating the mattes, and roasting or calcining them, and 
afterwards treating them with hydrochloricacid, so as to 
obtain a solution of metals, including silver or silver and 
gold, therefrom, and afterwards separating the silver 
or silver and gold from this solution by means of a 
soluble iodide. 

4819. Sewine Ee J. McHardy, Dollar, N.B.— 
10th October, 1883. 

This consists, ‘First, in ae for enabling the spools 
of sewing machines to be refilled without having to 
em from the shuttles ; Secondly, in substi- 
slot through w e thread passes from spool ; 

aly, in a spring attachment for driving the ma- 
The invention further relates to means for 

“aie and holding needles in the needle bars, 
4823. Snap Hooks, B. Wesselmann, Hamburg.—10th 


October, 1883. 5 
The latch of the hook is formed with « bore in which 
is inserted a 5} ome yy , Such spring acting upon a 
bolt, so as to cause it to ona cam surface round 
the "hinge joint of "ihe latch, and so Bog 
spring when the latch is o; ened. 
spring causes the hook to 
4824. Surer Detivery FOR PRINTING 
Macuines. W. Conquest, London.—l0th October, 
1883.—(A communication from Messrs. R. Hoe and 
Co., New York.) 1s. 
The object is to to simplify the mode of “‘insetting” 
- - in web-printing machines, and it consists 
ent of tapes whereby two pathways 
ot tonal of unequal lengths are provided for the sheets 
required to be associated to make up a or 


ress the 
free the 


carburetters, and a gas lat ter is | 

placed between the carburetters pn ‘the burners, 

and regulates the pressure of the gas. A hotair motor 

is described apie two cylinders, one of which also 

serves as the air pump. 

4862. Currina Out Macuine ror Woven 
&e., L. A. Groth, London.—l2th 1883.—( 


communication from G. Fraenkel, Germany.)—(Not 
relates to a for cutting out, the table upon 


which the material rests, being moved under the press 
plate by the action of a treadle, and the press plate 
caused to descend by the action of a@ cam on a rotary 
shaft. The knives are carried in a frame attached to 
the upper press plate. 
4866. Ho.tpers ror Penciis, &c., S. Moore, Man- 
— —12th October, 1883.—(Not proceeded with.) 


A Holder is provided with means for securing it to 
the dress of a person, and may be used to receive a 
pencil, knife, or other article. 


4867. BreEEcH-LOADING FIRE-ARMsS, Bently, near 
Birmingham,.—12th October, 1883. proceeded 
with.) 2d. 


This relates to drop-down guns, and consists, First, 
in means for cocking the gun as - a en fall; an 


Secondly, in of prings under the 
barrels for the purpose of Lessmoetons guns 
easier to open, 

4868. Water Waste Preventers, W. Smeaton, sen., 


We —12th October, 1883.—( Void.) 2d. 

This relates to the use of a rack and pinion under 
the control of the pull of the closet, and so arranged 
as to create a vacuum in a dome and cause a regular 
flush and after flush. 


4870. Compinep Locket TELEscopE, H. Hoheisen, 
Germany.—13th October, 1883. 4d. 

The locket consists of a cylindrical case provided 
with a bow for attachment to a chain and a hinged 
cover at each end. The case contains a number of 
short sections capable of sliding telescopically one 
over the other, so as to close into the case or — 
ee the smallest section carrying an eye-g! 
and the largest an object glass. 


4872. MANUFACTURE oF CARTRIDGES FOR ORDNANCE, 
&e., C. D. Abel, London.—13th October, —(A 
communication Jrom W. Lorenz, 

relates, First, to the manufacture o cartridges 
for ordnance with metallic cases, instead of paper or 
woven fabric ; and Secondly, to mechanism for firing 
the same. The cases may be constructed of one piece, 
or of a separate cylindrical part secured by a base, and 
after being filled they are closed firstly by a wad of 
felt, and secondly by a metal cap. The metal or alloy 
of which the case is formed may be such as to melt at 
the heat produced on firing. The cases are lined with 
tin or other substance that will prevent the produc- 
tion of galvanic currents in connection with the 
charge. Mechanism for firing these cartridges is des- 

— the vents or touch-holes of existing guns being 

to receive the same. rE extractor is also 
aunts to remove the cases of the discharged car- 
tridges. 

4873. Pumps on SypHons ror DRAWING ACID FROM 
CARBOYS AND FOR OTHER PURPOSES WHERE 
Liquip Has TO BE SYPHONED orr, J. Longshaw, 
—13th October, 1883.—(Not proceeded with.) 


tube to fit over the carboy, and in which works a 
piston, the rod of which is hollow and bent at its 
upper end to forma syphon through which the con- 
tents of the carbon is drawn off. 


4874. Rerort Cuarcine anpD DRawinG MAcuHINEs, J. 
Woodward, Manchester, and W. Foulis, Glasgow.—- 
Pe October, 1883. 10d. in 
msists partly in placing a hopper at the upper 
part of the charging ines, into which coal is 
delivered; Secondly, in making the cylinder of the 


pamphlet, Several arrangements are described. 
4826. Grixpinc THE Epces or Toots, &c., A. F. G. 
is consists in applying an © ry 
wheel a series of radial rests upon which the tools = 
ded while held against the face of the wheel. 


the moving part, while the piston and 
piston-rod are fixed toa movable frame on the ma- 
chine; Thirdly, in geet in working the rake. 
4875. Evecrric Arc Lamps, W. H. Akester and R. 
Mitchell, Glasgow.-—13th 1883.—{Not pro- 
ceeded with.) 2d. 
The descent of the upper carbon is controlled by a 


e rests can be adjusted in side supports or bracket: 


4831. Vessets ror CONTAINING AND PRESERVING 
WINE AND FLUIDS, AND soME Soiip Sus- 
sTaNnces, R. Dunlop, Cardiff.—l0th October, 1883.— 
(Not proceeded wit: 2d. 

The object is to on Sih the surface of liquids in 
vessels being exposed to the action of air when part of 
such liquid ithd , and it ists in the use of 

a piston which rests on the liquid. 


4835. Macwero Generators or Execrricity, M. 
, London,—11th October, 1883.—(A communi- 
cation from J. P. Stabler, Sandy Spring, Maryland, 


U.S. 

To po Ma em currents to be taken off without 

varying the speed of the armature, the coils are wound 

in separate sections, means being provided for 
coupling these up as desired. 

4836. ForMING THE Pornts oF AUGERS AND IN CUTTING 
THF ScrEW THREAD OR THREADS THEREON, J. W. 
Simpson and J. McFie, Rutherglen.—1lth October, 
1883.—{Not proceeded with.) 2d. 

Relates to improvements in the general construction 
of the apparatus employed for cutting the threads. 


4839. GENERATING OR PropucING MOTIVE-POWER FOR 
FACILITATING THE PROPULSION OF TRICYCLES, AND 
oTHER LiGHT CARRIAGES OR CONSTRUCTIONS, AND 
ror Drivine Licut MacHINERY BE. 
Sturge, London.—11th October, 1883, 

The motive: wer is obtained by the of 
suitable cartridges, 

4843. Apparatus For Makino Gas, B. Brook, Wigan. 
—l6th October, 1883. 6d. 

The lower part of the apparatus is constructed of 
metal and its sides formed to receive water for keep- 
ing them cool, and in conjunction therewith a revolvy- 
ing grate of conical form is provided and so constructed 
as to move the ashes and incombustible matter to its 
outer edge, where they drop over into the ash-pit. 


4845. Supstirvre ror Inpia-RupBeR, R. L. Kirlew, 
October, 1883.—(Not proceeded 
with. 

Ground asbestos is used in conjunction with suffi- 
cient india-rubber to hold it together and impart the 
requisite elasticity to the material produced. 

4847. Apparatus For INpicaTING THE HEATING OF 
BEARINGS AND OTHER RvuBBING SURFACES OF 
Enoines AND Macuines, H. P. Sherlock, Upton, 
Essex.—llth October, 1883.—{ Not proceeded wz with.) 

2d, 


An iron tube containing mercury is let into the 
bearing. On the heat expanding the mercury, it com- 
pletes the circuit of an electric or indicator. 
4850. Torrepogs, C. A. McEvoy, London.—1llth Octo- 

rpedo 

appliances for e tor 
charge im a Passing vessel A weight 
placed on the top of the torpedo is dislodged on impact, 
and may complete an electric 


4856. probes FOR THE MANUFACTURE OR Propvuc- 
TION OF Gas FOR LIGHTING AND HEaTING PuRPOSsES, 
G. F. Redfern, London.—12th October, 1883.—(A 
communication from 8. A. Giraudon, Paris. ) 6d. 
This relates to apparatus for carburetting air x 
passing it through volatile oils of hydrocarbons. 
air pump is driven by a suitable motor and forces ar 
through the carburetted or closed vessels filled with 
the hydrocarbon, two of which are em loyed, ~_ 
ha a tube at bottom through which th air is 
is placed between the pumps and the 


ring loosely between two fixed 
to the core of a odaeata placed in the lamp circuit. 
In a modification a double-acting pawl e @ spur 
wheel gearing with the racked upper carbon-holder. 
4879. TreaTING GoLD OREs OR OTHER AURIFEROUS 
SUBSTANCES, AND MORE ESPECIALLY REBELLIOUS OR 
REFRACTORY GOLD ORES AND CONCENTRATES, BY 
ELECTROLYSIS WITHOUT PREVIOUSLY FURNACING 
R. Cassel, New York, U.S.—13th Octo- 


A eriitable alkaline earth, for which any acids 
formed during the electrolytic action have a —— 
oe than tor the compounds of iron in the ore, is 
ul 

4881. Exrecrricat Betts, C. B, Harness, London.— 
13th October, 1883. 6d. 

The belt is provided with suitable battery elements 
which are conn to terminals attached to the 
inner surface of the elt and adapted to make a con- 
tact with the body of the wearer. 

4882. Tives ror Use 1x Macrtine Cisterns, &c., L. J. 
Meakin, Burton-on-Trent,—l3th October, 1883.— 
(Not proceeded with.) 2d. 

Relates to the construction of perforated tiles. 
4888. Srreer SweePinc Macuines, A. Greig, Leeds.— 

15th October, 1883. 6d. 

The inventor claims a sweeping machine, consisting 
of a rotary brush weg the dirt forward intoa box 
or scoop, from which it is raised by an elevator and 
delivered into a cart or wagon; also a sweeping ma- 
chine in which the dirt, having been swept by a brush 
into a box or scoop, is collected therein by revolving 
blades, and is then taken by an elevator, raised, and 
delivered into a cart or wagon. 

4895. Torrepogs, R. H. Brandon, Paris.—15th October, 
1883.—(4 communication from W. E. Winsor, U.S.) 
—(Not proceeded with. 

Relates more especially to that class of torpedoes 
which contain a motor, whereby they are made self- 

ll and ists in novel means or attachments 

whereby ‘they are constantly maintained entirely sub- 
— to such a depth that they cannot be da: 

e projectiles of machine and other similar 

pet na usually employed for destruction of such 


J. Mathieson, Stratford.—15th Octo- 
er, 

Consists in the use of mercury and another metal 
soluble therein to effect the of the torpedo 
from the passive to the active condition, the 
ment being such that so long as the latter metal 
remains undissolved by the former, the hammer, by 
which the firing of the is effected, is 
retained, and will not be set free by the impact of a 
passing vi 
4898. Courtine ELEcTRIC ACCUMULATORS EMPLOYED 

FOR THE PropucTion oF Motive PoWER FOR 
APPLICATION TO VARIOUS PuRPosEs, A. C. Hender- 
son, London.—l5th October, 1883.—(A communica- 
G. Philippart, Paris.)—(Not proceeded 
wit 

The armature circuit is supplied with a constant 
current, while the current to the field magnets is 
varied as desired. 


. Looms ror Weavina, A. G. Bat Manchester. 


of lamps, and to the handle, may 
be for the purpose of con- 
verting it into a hanging device. 

4908. Mitts ror GrinpInG &e., W. R. Lake, 


yielding 


may the two 


4904. APPARATUS FoR HEATING AND Cooina Liquins, 
W. and G. Lawrence, London.—l5th October, 1883. 


This relates generally to the construction of heating 
or cooling apparatus from tubes or a 
the ion of liquid both normally and 

externally is more perfect, the aes of the —— 

are readily renewable and easily cleaned, and 

whole apparatus strengthened. 

4905. PREPARATION AND TREATMENT OF PAPER FOR 
CHeEQques, Notes, STAMPS, AND OTHER ENTS 
IN ORDER TO PREVENT Fravup, W. J. Clapp, Nanty- 
glo, Monmouth.—15th October, 1883. 2d. 

is saturated with a solution of gallic, 


of iron. 

4907. TREATMENT OF THE ResprraToRY ORGANS, W. 
P. ‘Thompson, —l5th October, 
communication from J. Ketchum, Brooklyn, U. 
6d, 


The patient i is enclosed ina box, in which a partial 
vacuum is and is applied to his 
mouth and a to enable > him to breathe air at - 


no! an with 
‘agents 8 itable for the disease to be naovliry 


4908. Fiat Wire Ropes, &c., F. W. Scott, near Stock- 
port.—l6th October, 1883. —(Not proceeded with.) 2d. 
This relates to the formation of flat wire ro of a 
series of strands, formed of wires twisted in the same 
direction, or with each alternate strand twisted in the 
reverse the strands Petal pos side by 
side, and united by strips of flat me — 
nately over and under the strands. A kind of 
described for making these ropes. 

4909. Skates, A. G. Brookes, London.—l6th October, 
1883.—(A communication J. A. Dodge and 

This relates to fitting s tes with independent 

for ing boots at the toe and heel, the 

former being ‘med by turning a plate, whereby 

pins on two grips or claws are by excentric grooves 

caused to —- or recede from each other, while 

the rear or heel clamp is actuated by turning or tilting 
vertically on a pivot on the blade. 

4910. Construction or Motive Power APPARATUS 
SPECIALLY DEVISED FOR PROPELLING TRICYCLEs, 
TRAMCARS, AND OTHER Roap VEHICLES, W. Fletcher 
Faversham.—16th October, 1883. 

This relates to a hydraulic motor, and as ap to 

a tricycle an accumulator is placed in front of back 

steering wheel, and contains a ram abu against a 

powerful spring. Pipes from the upper part of the 

accumulator lead to air ip wands while at a point below 
the ram the accumulator is connected by a pipe with 
force pumps which force water from a tank on the 

vehicle into the accumulator, and the hydraulic 
pressure created is by suitable mechanism caused to 
actuate the tricycle. The pumps are actuated by the 
driver when necessary. 

4913. Writinc anp Drawinc Tue H. J. Haddan, 
London. October, 1883.—{A communication 
Srom K. Weisflog, German y.) 4d. 

An elastic sleeve is fitted oa the end of the index 
finger, and to it is secured a pen or pencil. 


16th October, 1833.(A communication from B. 
Boettcher, Leipzig. Not ) 
The regulation is effected by that part 
which ‘‘while protruding from the coil corresponds to 
an approximately uniform electro-magnetic attraction 
for a given strength of current.” The motion is 
transmitted by a lever mechanism, the loss of the 
—- carbon being compensated by the unwinding of 


A. J. Boult, London.—l6th October, 
883.—(A commun: G. 0. Manning and 
W. Martien, Baltimore, U.S.)—{ Not proceeded with. 


2d. 
of wood are placed with 
ht angles to each other, and to one edge bands 
wood provided with metallic tips are se 

and the whole rolled into a cylinder on a former, an 

a strip of veneer covered over the joint. The heads are 

secured upon chine strips near each end of the body 

by means of re’ strips. Machines for manu- 

Seteden the body of these vessels are described. 

4918. Apparatus ror Repucinc Woop To FisRes, 
&e., A. J. Boult, London.—l6th October, 1883.—(A 
communication from H. ainé, France.)— 
(Not proceeded with.) 

The wood is reduced akeid two vertical 
runners operated by one spindle to which they are 
adjustably attached. the periphery of the runners 
being bevelled and the outer portion convex and fluted. 
4919. Moperator Lamps, W. P. Thompson, Liverpool. 

—l6th 1883.—{A communication from A. J. 
Lan, France.)—( Not proceeded with.) 2d. 

The object is to allow liquid hydrocarbons to be used 
in moderator lamps, and it cunsists in the special con- 
struction of such lamps to render them suitable for 
this purpose. 

4920. PREPARATION FOR THE DESTRUCTION OF D1SEaSE 
—BacrTeria OR MiCROZYMES IN Man oR Beast, 
Sonstadt, Cheshunt.—16th October, 1883. 4d. 

This consists, First, in preventing liability to the 
formation of mould in a solution containing calcium 
iodate » by addition thereto of a salt of salicylic acid; 

ly, in jing the solubility of calcium 
iodate by the use of sodium or potassium citrate: and 

Thirdly, in the combination of the two first features, 

so as to obtain a mould proof and relatively strong 

solution. The oe is used for the destruction 
of disease-b y 

4921. RENDERING Frsrovus or 
ALL KIND, AND LEATHER IMPERMEABLE, F. Wirth, 
Germany.—1l6th October, 1883.—(A communication 
Jrom Messrs. Gademann and Co., Germany.—{ Not 
ceeded with.) 2d. 

grammes of oleate or palmitate of alumina 


30 to 50 
are dissolved in a litre of leum, rg benzine or 
equivalent liquid, and the articles to be rendered 


waterproof are soaked in the solution. 


4922. MacHINEs FoR SPINNING FrsRous MATERIALS, 
W. R. Lake, London.—l6th October, 1883. com- 
munication BE. &. Ormaby, Brooklyn. Not 

4d, 


proceeded wi 

Consists y ar the combination in a nipper head 
of two aiggee placed one in advance of the other in 
the nipper head, and through both of which the sliver 
passes, whereby the fibre a the sliver is more effec- 
tively straightened before the twist takes place, and is 
brought into better condition for twisting. Several 
other improvements are described. 

4923. MakING AN IMPROVED OR TREBLE WARP LACE 
on Twist Lace Macuines, 7. Butler, Nottingham. 
—16th October, 1883.—( Not proceeded with. ) 4d. 

The object is to make an improved | lace on twist 
lace , With three 


15th October, 1883,—(Not proceeded with.) 2d. 
Relates to looms employed for weaving te and 
the object is to dispense with the necessity for repeat- 
ing the same card in the chain. 
4902. Hanp Lamps, Hamburg.— 15th October, 
1883,—(Not proceeded wi 


with j 
warps to one bobbin thread. 
4924. Baxenrs’ Ovens, A. F. Link, London.—l6th Octo- 
ber, 1888.—(A communication from H. Grunwald, 
Gross-Glogan.) Not proceeded with.) 2d. 


The oven is provided with two or more for 


4816. Gas Motor Enaines, T. M. Williamson, J. 
Malam, and _ W. A. Ireland, Southport. —10th 
mon, Paris, ‘ot proceeded with.) 20. 
roller is carried by two bearings 
attac levers pivotted to the frame of the machine. 
By suitably arran; the ition of the pivots 
variable pressures 8 
rollers. 
6d. 
tannic, or gallo tannic acid, mixed with gum 
and and on such with an 
a 
é 
~ 
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Consists in combination with signal lamp of a 
passage for lateral rays 
at either or both sides of the lantern. 


TRANSMITTING ELECTRICAL IMPULSES TO A 
Distance, To SUBMARINE 
TeLecrapny, A. ie, London.—16th Octo- 
ber, 1883. {A ‘from La Société Uni- 
verselle @ Electricité Tommasi, Paris.) 8d. 

The cable is constructed in sections, and each section 
is provided with an ‘“‘ induction-relay” apparatus. 
4927. Pavinc J. & Gabriel, London.—16th 

October, 1883. 

Consists of a compound pavement of wooden blocks 
below, and over the wood an upper pavement of 
granite blocks or asphalte. 

4928. Arracninc Buttons To Fasrics, &c., Pitt, 
Sutton.—l6th October, 1883.4 communreation 
from F. A. Smith, jun., Rhode Island, U.S.) 8d. 

Consists of creasing or folding the fabric around the 
eye or shank of a button, and then passing a metallic 
fastener completely through the creased fabric and 
button eye. 

4929. Fotprxc CarrIAGEs FOR CHILDREN, W. Singer 
and F. Hinterleitner, Berlin.—16th October, 1883.— 
(Not proceeded with. y 2d. 

Relates to improvements in the general construction 
and arrangement of the framing. 


4980. Oprarninc ALUMINIUM FROM ITs OrRE, &c., Z. 
A. Gadsden, London.—l6th October, 1883.—{A com- 
munication from E. Foote, New York.) 4d. 

The inventor simultaneously generates sodium 
vapour and a volatile compound of aluminium in two 
separate vessels or retorts, and mingles the vapours 
thus obtained in a third vessel, wherein they react 
upon each other, prod metallic al » Which 
is precipitated upon the Son of the vessel. 


4931. Bucxues, &c., FE. P. Alexander, London.—16th 
October, 1883.A communication W. 
Clough and B. Goodman, New York.) 

Relates to a buckle or similar fastening . made 
in one piece, and consisting of a loop, a separa’ 
bar, inwardly projecting arms, and teeth projecting a 
& proper angle to engage with and hold a strap pressed 
against them, and strained or pulled towards the 
separating bar. 

4932. Osrarsinc Heat anp Motive PowER FROM 
Execrricity, J. H. Johnson, London.—16th October, 
1883.—(4 communication from H. de M. de Ballore, 
Lyons.)}—{Not proceeded with.) 2d. 

Water is decomposed into its constituent — 
and the gases are used to generate steam. Sui! 
apparatus is described. 


4983. Snozs ror Ho’ 


Relates to the method of rolling the shoes. 


4934. Treatinc or Sopa, or PorasH, To 
Propuce PxHospHate or Lime, CC. Aw 
—l6th October, 1883.—(Not proceeded with.) 


Relates to improvements in the general treatment. 
4936. Draw-Bars AND CoUPLING APPARATUS FOR 
Rattway Wacons, &c., 8. Keeton, Lenton.—17th 
October, 1883.—{ Not proceeded with.) 2d. 
Relates to the construction of an automatic coupling 
apparatus. 
4937. Barometers, H. F. Alexander, 
Giasgow.—1ith October, 1888.—(Not proceeded with. with.) 


in causing the be marked by 
a scale of larger divisions than hith: 

4988. Suarr Covpiines, 7. L. Ellis i ond C. Leonard, 
Costbridge, N.B.—17 th October, 1883. 

A hollow circular box is bored with a double conical 
hollow, of which the small diameter is in the centre, 
and the large diameter at each end. The outside of 
the box is screw-threaded at each end, to receive a 
pair of hollow box nuts, which bear upon two tapered 
semi-circular wedges, fitting into the of the box, 
coup! 

4939. BripcEs anp ComBINeD Apparatus, W. Morris, 
-—lith October, 1883.—(Not proceeded 
wii 

The coutral portion of the bridge is made high 
enough to allow vessels to pass, and at the sides a 
ratus is ape pd for raising and lowering the side 
portions d from the level of the central portion. 
4940. Nippers ror Wire, &c., 4. M. Clark, 

—l7th October, 1883.—(A communication 

“Lee, Windsor, UB) {ot proceeded with. 


one ‘of the main levers of the nipper is in sections, 
extending the full length, and of such shape as to 

allow the other lever to work between them on a 

fulerum formed by a boss on the inner face of each 

section. The invention further relates to the position 
and shape of the recesses in the lever jaws to receive 
removable and reversible cutters. 

4941. SEPARATING AMMONIA FROM GASES AND VAPOURS, 
&c., G. Chapman, Glasgow.—12th October, 1883.— 
(Not proceeded with.) 2d. 

a series of 


gases ly 

vessels, in which a shaft is arranged at right angles to 

the inlet and outlet, and carries a series of vertical 
with spaces between. In the lower part of the 


same as they revolve. The liquor when 
saturated is treated with an excess of od —~ air 
and steam forced through the vessels used, after 
the liquid is allowed to settle. 
4942. Macazine Rirtes, &c., 0. Jones, London.—17th 
October, 1883. 10d. 
The main object of this invention is to prevent the 
bullet of one cartridge from coming into contact with 


is directed so as not to interfere with the working of 

the other cylinders. 

4950. Treatment oF Aspestos, J. Dewrance, London. 
—l7th October, 1883. 4d. 

This consists in ’ soaking asbestos in a vy solution 
of caustic soda, and subsequently ae same 
so as to — and render it <enemeesins on its 
action upon iro! 

4953. or AND DIRECTION OF 
Roratinc Suarts, J. P. Gallwey, Thirsk, York- 
shire.—l7th October, 1883. 6d. 

A small electric generator supplies its prs toone 
or more indicators, the indexes of a 
to move ding to the i of the 
current. 

4954. AppiicaTIon oF CHEMICAL AGENTS TO NATURAL 
OR ARTIFICIAL STONES AND TO STUCCOES IN ORDER 
vo DIMINISH THEIR Porosity AND INCREASE THEIR 
RESISTANCE TO EXTERNAL INFLUENCES, W. Spence, 
London.—l7th October, 1883.—(A communication 
from Messrs. Faure and Kessler, France.) 4d. 

This ‘consists principally in the use of | fluosilicates 
for h ming stones, st Id 
4955. Exzcrric F. J. “Car, 

October, 1883.—( Not proceeded with 

The frame is ie pars iron, and some one terminal. 
The hammer is attached to one end of the vibrating 
electro-magnet. 

4956. Decoratina, E. C. Beaumont and 

London.—l7th October, 1883.—(Not pro- 
ceeded with. ) 2d. 

This relates to a frame to receive type and blocks, 
and by means of which margins or borders may be 
decorated or printed on. 

4957. Cicars, F. Wirth, Germany.—17th October, 1883. 

‘A communication ” from Messrs. Kaujmann and 
Co., }-(Not proceeded with.) 

Each cigar is provided with a kind of holder, con- 
sisting of a thin tube of wood inserted into its front 
= before being finished, the outer leaf covering such 

ube. 

4958. Decoration oF Gass, H. J. Haddan, London. 
—l7th October, 1883.—(A communication from H. 
Saint-Remy, Belgium. } Not proceeded with.) 2d. 

The glass is roughened by or is 
then vitrifiable colour or enamel is applied and 
fied in a muffle. 

4959. Apparatus FoR MoIsTENING PostaGE 
&c., H. J. Haddan, London.—lith October, 1883.— 
(A communication from Sachs and Howorka, Ger- 
many.)—(Not proceeded with. 2d. 

Two sponges are placed in come, absorb 
water, which they transfer to a third 
against a ‘orated cover over which Serie to be to be 
moistened is passed. 

4960. GAUGE-GLASSES FOR THE WATER-GAUGES OF 
Steam Borters, &c., A. M. Clark, London.—lith 
October, 1883.—(A communication from A. Guilbert- 
Martin, France.) 6d. 

In order to enable the height of the column of liquid 
in gauge and other glasses to be more readily seen, the 
glasses are provided with a white stripe of enamel 
applied at the rear of the liquid column, forming a 
background for a narrower stripe of some bright 
coloured enamel. 

4963. Boxes ror Postat Purposes, &c., J. J. Hamil- 
ton, — October, 1883.—(Not proceeded 
wit 

Romie to the formation of boxes, which can be 
folded fiat when not in use. 

4965. APPARATUS FOR AnD Cookin Foon, R. 
be Leeds.—18th October, 1883.—{ Not proceeded 
wii 2d. 

Relates to a “portable cooking apparatus for travellers 
and workmen. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


296,'755. Sprxpte John Kilburn, Lowell, 
Mass.—Filed June 25th, 1883. 
Brief.—The lower end of the bolster and upper e end 
of the step are connected b: and 
and the step and bolster 


rotated in the bolster case by a projection or stud 
in the chamber of the bolster case. 
296,914. Srove CrusHeErR, Theodore A. Blake, New 
Haven, Conn.—Filed January 2ist, 1884. 
Claim. ofa series two or 
more, es, whic jaws are 
movable in in a path parallel to said 


the cap of another as they pass from the 
the breech. It further relates to mechanism by which 


the f 1 
of a slide. 


4943. FoR P. Brotherhood, London. 
—1l7th October, 1883. 

The object is to couple oe lines of shafting so as to 
aliow for error of alignment and give certain freedom 
for end play, and also certain elasticity for driving: 
and it consists in the use of a diaphragm of somewhat 
fiemible and elastic material clamped at its periphery 
to a flange on one shaft, and at its middle to a flange 
on the other shaft. 

4948. Prevmatic Maxtinc Apparatus, F. H. F. 
Engel, Germany.—17th October, 1883.—(A communi- 
M. B. Meyer, Norway.)—(Not proceeded 

The ~ hn A consists of two or more steep- 
ing troughs and a set of open tubs for germi- 
nating, all attached in rows one close to the other. 
The tubs have two bottoms, the 
rated, and warmed or cooled and fi 
through the malt or steeped grain 
For CULTIVATING Lanp, A. Greig and 

ler, Leeds.—17th October, 1883. 6d. 


ropes over land on which crope are -—— g in rows, 
consists in constructing suc! a 80 
that as it is hauled in one direction by —— 
em the slack rope being laid 
= lants along which the implement is to be hauled 
return omy by the other engine. 


the use se of an envelope. of ai =15 
ey at Sees carry the bearings for the 


es suppo! e jaws e 
relation to each other through- 
my their entire Banton substantially as described. 
MeErTHOD OF MANUFACTURING METAL ALLOYs, 
Gustav Selve, Altena, Westphalia, Prussia, Germany. 
—Filed June 19th, 1883, 
Claim.—{1) The method of smelting alloys, more 
particular closed crucibles that are 
situated their lower parts in the furnace, while 


anes mechanism, substantially such as de- 


the project = of the 


then quickly aetng zinc in proper proportion and 
brass the losing the and applying 
heat to the lower part thereof, while the upper part is 
externally exposed to the ‘air, whereby the zinc 
vapours generated in the lower *hotter layer of metal 
become condensed in rising up into the ee cooler 
layers, as smeltin c alloys, 

e method h consisting in supplying 
the crucible wake oo and melting it, then adding 
zine in proper proportions and brass waste, then clos- 
ing the crucible and applying heat to the lower portion 
of the same, and thus effecting the condensation of 
the zinc vapours generated in the lower part of the 
crucible by means of the cooler upper layers of metal 
therein, substantially as herein specified. 


297,269. Exvecrric Licur Fixture, Philip H. Klein, 
Fun, New York, N.Y.—Filed December 12th, 1883, 
Claim.—(1) The combination or 8 
ing bracket having open wirew: ugh its joints 
continuous electrical conductors extend- 
through said bracket from end to end, substan- 
a ly as set forth. (2) The combination of. a jointed 
or swinging bracket having open wireways throu; ‘h 
its joints and two continuous flexible ey, 
insulated electrical conductors extending through said 
bracket from end to end, substantially as set forth. 
(3) 7 The combination of a ‘jointed or swinging bracket 
a J open wireways through its — continuous 
flexi ble electrical a, passing through said 
bracket from end to end, and means for preventing 
the bracket-arms from making a complete revolution, 
substantially as set forth. (4) In an electrical swing- 
ing bracket, the combination of ~— one turn- 
ing within the other, and the flexible plate holding 


them pnien, substantially as set forth. (5) In an 

electri ovinging bracket, the combination of the 

cap on one , the flanged sleeve on the other, 
fitting into ea ‘cap, and the flexible plate holding 
them together, substantially as set forth. 
combination of the cap forming one side of the joint, 
the sleeve turning therein, forming the other side, 
and the shell /, covering said sleeve, substantially as 
set forth. (7) In a swinging bracket containing con- 
tinuous flexible electrical conductors extending 
through the bracket from end to end, the tubes of the 
bracket extending from the ends of the joints, sub- 
stantially as set forth. 

297,273. Frecp-macNeT FoR DyNAMO-ELECTRIC Ma- 
CHINE, John W. Lawson, Harrison, N.J.—Filed 
November 16th, 1883. 

Claim.—(1) In a field-magnet, the combination of 
the hollow yoke A, tubular cores B, af oye C, and 
wire bundle D, and clamps for said wire 


bundle to the C, as specified. Ina 

field magnet, combination, with the wire bundle 

D and pole-pieces C, of a clamp for binding the said 

wire bundle to the pole-pieces. 

Fan Browser, James B. Studley, Oshkosh, 
is.—Filed May 5th, 1883. 

Cin) A fan blower, provided with a series of 
partitions within the shell, respectively, in 
volute form, the beginning of said partitions being at 
— distances from each other and from the axis of 
nding in number 

as and for the 


set forth. (7) A fan blower in which the air 
received from 0} ite sides, provided with a series 
of tions within the om. arranged in volute form, 
and terminating in el lines in the eduction pipe, 
in combination with the fan G, having the central 
annular disc H, substantially as "and for the purposes 
set forth. 
297,312. Swarr Harris Tabor, Allegheny.— 
Filed February 28th, 
Claim.—{1) The mnetiod 0 of forming and finishing 
soft metal gs for bearings, which consists in first 
casting a lining around a core mandril of less dia- 
meter than the journal which the lining is to receive, 
and thereafter expanding said lining into its bearing 


297.3\i2 


box, and coincidently truing and finishing its bore 
internal of a finishing mandril of 
larger diameter than the core Nm substantially 


in 
ently trued and finished by ap) The of 
internal pressure, substantially as set forth. (8 


combination of a shaft bearing and a lining of soft 
the wearing of its bore trued 
and fini y upon the natural 
= or surface of the ae substantially as set 


297,848. Marine Enoine Governor, Alexander 
Hamilton Bell and Aspinwall Fuller, New York, 
N.Y.—Filed December 17th, 1883, 

Claim.—(1) A marine engine governor, constructed 
substantially as herein shown and described, and con- 
sisting of t I. shell A B, the two-part spherical valve 
seat I, flanges J and perforations K L R, 
erica valve M, having perforations N O, and 

with a weighted valve stem P, and the 

Sane box V and este connecting hose W, as set 

f . (2) In a marine engine governor, the com- 

bination, with the shell A B, of the two-part spherical 

valve seat H bering flanges J and perforations 


K LR, and the spheri valve M, having perforations 
NO, and weighted stem P 8, substan as herein 
shown and escribed, _ whereby the mission of 


steam will be r and d by the rocking 
and pitching of “the vessel, as ‘set forth, 8) Ina 
marine engine, governor, the valve construc sub- 
stantially as herein shown and described, 
sisting of the two-part spherical seat H I, 


anges J and perforations K L R, and the spherica 
amy! M, having perforations N O, and weighted stem 
P,w hereby the rocking and pitch of the vessel will 
move the said valve to partly or fully shut off steam, 
as set forth. (4) In a marine engine governor, the 
combination, with the valve seat H I, having vertical 
slot U, and the valve M, of the pin T, ‘substantially as 
herein shown and described , whereby the said valve 
is kept from turning about the axis of its stem, and 
taking its perforations out of register with the per- 
forations of the valve seat, as set forth. (5) In a 
marine engine governor, the combination, with the 
collar F of the shell A B, and the valve stem P, of the 
stuffing box V, and the flexible hose W , substantially 
as herein shown and described, whereby the escape of 
steam around the oscillating valve stem will be pre- 
vented, as set forth. 
297,449. Fire-proor Buitpine, Gustavus W. Rader 
New York, N.Y.—Filed January 18th, 1884, 
— -—A brick arch extending between and sup- 
by I-beams has a keystone with a downward 


(297.449) 
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ELECTRIC BLASTING AND LIGHTING AS 
APPLIED TO QUARRIES, 

Amonest the largest engineering works at present in 
course of construction are those undertaken by the city of 
Liverpool for the supply of that city with water. Away 
up amongst the Welsh hills, some seventy miles from 
Liverpool, what was once a fertile agricultural valley is 
being rapidly converted into a lake, by the process of 
building a masonry dam across its narrow lower end, thus 
backing up and impounding the waters of the river 
Vyrnwy, over the village and valley of Llanwddyn. The 
area of the lake when formed will be 1115 acres, with a 
length of 4% miles, and will contain nearly eleven 
billion gallons above the level at which the water will 
be drawn off for the supply of the city of Liverpool. 
The engineers of this great work are Mr. T. Hawk- 
sley, C.E., of Westminster, and Mr. G. F. Deacon, C.E., of 
Liverpool. 

It is not, however, with the construction of the embank- 
ment and the lake that it is proposed to deal in this 
article, but rather with the scientific appliances used in 
the quarrying of the stone for the wall. The quarries 
in question are situated about a mile away from the 
site of the masonry dam, with which they are con- 
nected by a double line of narrow-gauge (3ft.) railway, 
somewhat remarkable in itself for its uniform gradient of 
1 in 30, and for two or three very sharp curves, one of 
which possesses the somewhat unenviable radius of 150ft. 
Geologically speaking, the quarries are in the massive beds 
of rock at the base of the Bala or Caradoc beds of the 
lower Silurian group, which dip at an angle of about 
30 deg. to the west. The position is very favourable 
for quarrying, and the beds are stripped off one by one, 
each layer being from 6ft. to 10ft. thick, but divided into 
beds of about 3ft. The blocks come out, with skilful 
quarrying, in their natural crystallised form as rhomboids. 
The locating, development, and control of these quarries 
was entrusted by the Corporation to a firm of mining 
engineers well known in North Wales and its borders, 
Messrs. D.C. Davies and Son, of Oswestry ; and at the time 
of our visit there were some 600 men employed by the Cor- 
poration under them, the works continuing uninterruptedly 
day and night. The output at that time was over three 
hundred tons of building stone per day, mostly dressed, to 
say nothing of the removal of waste and the extension of 
the ary: In order to grapple with so large an output 
all the appliances of machinery and science which were 
—— of practical value have been brought into successful 
work. 

To the student of either mining or civil engineering no 
better opportunity could be afforded than by a visit to 
these works of seeing in daily practical use the various 
engineering appliances, with which, however well he may 
be acquainted in theory, yet with which in their applica- 
tion and the manner in which they are utilised so as to. be 
of daily and increasing value, he is absolutely ignorant. 
The beds of rock le, it may be added, in a way 
which peculiarly adapts itself to electric blasting, and this 
has been adopted to the almost total exclusion of the ordi- 
nary method by means of a fuse, which is only used in 
isolated and special cases. At first the Welsh quarrymen 
and foremen were much prejudiced against its employ- 
ment, and used every means to discourage its introduction, 
almost disheartening the young engineer to whose control 
it was entrusted, scuaiaaentie personal superintendence 
at the charging of every hole and the making of every 
joint. A man and a boy have now been trained, and are 
almost constantly employed in preparing the fuses and 
firing the shots. The battery employed for firing is one 
of Siemens’ high tension, and resembles when open a small 
dynamo, being driven by a handle and train of wheels, 
and to which is attached a condenser, consisting of alter- 
nate layers of mica and tinfoil. The electricity stored in 
the condenser is automatically discharged at every third 
turn of the handle of the machine, and passing along the 
wires and through the fuses, fires the holes simultaneously. 
As many as fifty holes could be fired at once, but in 
practice it was not found advisable to couple more than 
thirty together, owing to the difficulty of insulating so 
many, and the consequent short-circuiting of some of the 
holes, thus spoiling the blast and necessitating their 
subsequent firing. The holes as a rule are 9ft. deep, 
le. diameter, 3ft: apart, and placed at a distance 
of 9ft. from the edge of the rock. The men stand 
on a line of planks along the slope when preparing 
holes for a blast. Thirty of these holes would bring down a 
mass of 576 tons of rock, in blocks from three to five and ten 
tons, those from three to seven tons being the most useful, as 
if they are over seven tons the cranes used in building are 
unable to lift them. A great deal of waste is occasioned 
by breaking up large stones, as one of eight tons cannot 


be broken into two good stones of four tons, and some-- 


times the effort to do so is simply wasted. In order to 
prevent as far as possible this waste, owing to the blocks 

ing too large, much judgment and experience are 
necessary in choosing the best site for the holes, and. after 
many trials the above dimensions were adopted as affording 
the best average results. 

The electric fuses employed are what are known as 
Abel’s high tension fuses, and consist of two gutta-percha- 
covered iron wires, 3ft. long, twisted together. One end 
is enclosed in a small wooden cap, and in this the pointed 
ends of the wires are brought close together leaving a 
space of about ;;in. between them, which is filled with a 
fulminating mixture. Ona current being sent through it 
leaps as a spark across the space and ignites the fulminate, 
which in turn explodes a detonator, and through it the 
powder in the hole. Ordinarily the fuses are supplied 
with but a few inches of insulated wire, and it is neces- 
sary to attach a further length to this, thus making two 
inte which would be buried and out of sight in the hole. 

is was found to be a fruitful source of failure, so the 
fuses were provided with wires a yard long, being a suffi- 
cient length to reach down to the powder in the holes and 
also to stretch across halfway between two neighbouring 


holes. In order to protect the joints—where the insulating 
material was of necessity removed—from coming into 
contact with the rock, and thus short-circuiting the current 
and making a missfire, a short piece of fine india-rubber 
tubing is slipped over them and tied with string. This 
is an effectual remedy. The firing’ of so many holes 
simultaneously is a_very grand sight, and if, as it rarely 
happens, that it is necessary to do so at night-time, 
the effect is very impressive. We were once pre- 
sent at one of these, but our description can give but a 
faint idea of the scene. The quarry was in full work 
under the pale, cold glare of the electric light, and was 
musical with the merry tinkling sound, like that of a 
dulcimer, of many hammers striking the resounding 
steel tools of quarrymen and stone dressers; cranes 
rattling, locomotives hurrying about, foremen giving 
orders, and all the quarry filled with the busy sounds of 
working life. A bugle sounds out of a shadowy corner, 
and immediately the whole scene changes. The tread of 
hurrying feet takes the place of the tinkling music of the 
drills. ‘The forms of many men dart across the brilliant 
— of light, and disappear in the gloom beyond. One 
y one the lamps are lowered from their high masts and 
buried in their protecting boxes, and with the lowering of 
the last the quarry is shrouded in darkness and silence. A 
last warning blast from the bugle and a voice from out 
the darkness crying, “All clear!” A few seconds more «f 
silent suspense, and thirty jets of fire with dazzling flash 
illumine for a moment the whole quarry, showing up all 
its details as if by lightning. Mighty stones aie seen by 
its glare as they are hurled through the startled space, 
and falling, ’mid the roar and shake as of an earthquake, 
dash to fragments as they reach the earth again. The 
heavier rocks descend the steép slope in an avalanche, 
ing all before its irresistible might, and were it not 
for the heap of rubbish left to receive it, it would destroy 
the railroad at the foot and do damage in the quarry. 
Presently the lamps are again raised, the men resume 
their work, and the quarry is filled with the hum of life. 
The masons pick out the fresh stones most suitable, and 
commence to dress them, Cranes are busy loading, and 
before long the rock will be hurried away from its resting- 
place of many ages and united again in a firm, compact 
mass, become the servant of man, and form the brim of a 
cup from whence the thirsty thousands of a far-off city 
may drink and be satistied. 

In the summer of 1883, the question arose as to whether 
in the ensuing winter the quarry should be Jit up with 
the electric light. 
the dam had been so- illuminated during the previous 
winter, the various machinery was on the spot, but 
opinion differed as to the advisability of ‘removing the 
machinery to the quarry or of leaving it in its original 
position and conducting the current by an overhead line of 
wires to the lamps at the quarry a mile away. This latter 
method was the one adopted. ‘ 

The dynamos available were four 3000-candle power 
Siemens’ direct wound machines and: a separate  exciter, 
which, however, was not used, the dynamos being coupled 
in series and made self-exciting. Their speed is 750 revo- 
lutions per minute. The conducting wires are carried at 
the summits of poles 30ft. high and eighty yards apart. 
They are fastened to large white insulating mugs, one at 
each end of a cross piece near the top of the pole. The 
wire itself is composed of a strand of five No. 16 copper 
wires, and has a resistance of about 5 ohms for the whole 
length. The area of the quarry was divided into as nearly 
as possible three equal portions, and in each of these a 
mast 80ft. high was erected from which the lamp is 
swung at any height found most convenient. The lamps 
are of Siemens’ make, and are what are known as the 
Hefner von Alteneck differential lam Each lamp is 
supplied with two pairs of carbons which burn alternately 
for about fourteen hours, when they require to be renewed. 
Their peculiar construction allows of a number being 
poailed $n series on the same circuit. In a small office 
which is devoted to the storing of the electri¢ appliances 
are found the switches and resistance coils, of which there 
are three, one to take the place of each lamp in case of its 
failure during the night. A resistance frame resembles 
nothing so much as a spring mattress. It is made of 
rows of iron bands bent in flat springs and contained ina 
wooden frame. Each frame offers a resistance equal to 
that of a lamp, or 5 ohms. Dangerous heating of the coils 
of dynamos and x eae, at the brushes are avoided by 
inserting one of these resistances into the circuit in the 

lace of a lamp which may have failed to work. The 
our dynamos are required to work the three lamps, 
as the current from one is for the most part absorbed 
in overcoming the resistance of the long leads. 
The first evening that the lamps were used dark- 
ness had set in before all the arrangements were com- 
plete, and a crowd of workmen had gathered round the lamp, 
at the bottom of the pole, commentingin Welsh possibly upon 
the absurdity of expecting'a light from the two black sticks 
in the lamp. Suddenly the are struck up, and the crowd, 
covering their eyes with their hands, retreated hastily 
from the dazzling glare of light. On another occasion, a 
lamp having gone out’ in the middle of the night, one of 
the men, of a more brilliant genius than the others, en- 
deavoured to re-light it with matches, but in vain ;. the 
number of burnt matches on the ground next morning 
testified to the fact, and showed the perseverance. 

This quarry is as yet the only one in Wales which is 
illuminated by electricity, but a grand scope for its 
application is available in the immense slate quarries of 
the Principality, both in those on the surface and also in 


the vast chanibers of an ‘underground quarry in the Fes-. 


tiniog and other districts. If the state of the slate trade 
weresufficiently brisk, it would be worth while to fit up 
the slate-dressing sheds or machine houses with the 
electric light. These sheds are peculiarly adapted for the 
purpose ; many of them cover areas of from 3000 to 6000 
square feet under one roof, and they have motive power 
already at hand. 

Works which are familiar to us await but the 


revival in the slate and lead trades before adopting the | 


As the works for the foundation of. 


electric light at their dressing sheds and floors, and there 
isno doubt but that its general introduction into the 
Principality, where water power is so plentiful, is but a 
matter of time. 


THE THEORY OF TURBINES. 

In 1876 Mr. William Donaldson published a book 
entitled, “Principles of Construction and Efficiency of 
Water Wheels,” and a few months ago appeared his second 
book on the subject, entitled, “The Poncelet Turbine and 
Water Pressure Engine and Pump.” In these two works 
Mr. Donaldson challenges the accuracy of the fundamental 
equations from which Rankine worked out the theory of 
water wheels, and not only the accuracy of the equations, 
but even the legitimacy of the principle from which these 
gg are formed. In the preface to his later work, 

. Donaldson says that these new views, which he 
advanced in ’76, were criticised very meagrely by the engi- 
neering journals. He now invites further attention to 
them, referring the reader for their full exposition to his 
earlier publication. 

The first portion of this book is devoted to an examina- 
tion of Moseley’s mathematical treatment of water wheels, 
and to Smeaton’s experiments. The former must be con- 
sidered very decidedly out of date, and we are glad to 
observe that Mr. Donaldson does not follow it. Experi- 
ments of any sort, if carefully carried out and honestly 
recorded, are always of value, no matter how long ago they 
may have been made, and no doubt Smeaton’s experiments 
may be found useful to students even now-a-days, when 
the problem is, let us hope, much better understood than 
it was in Smeaton’s time. The author then gives his own 
theory, and compares its results with Rankine’s. We will 
discuss the difference between them immediately. A 
detailed explanation of the action of flowing water upon a 
curved moving vane is then given, the construction being 
throughout based on the author’s own theory. There is 
shown here much careful thought in dealing with a sub- 
ject which most students will certainly find rather confusing. 
Indeed it is very apparent that Mr. Donaldson has thought 
a great deal on a subject which is evidently a favourite 
with him, and he shows very considerable originality and 
critical power in what he says. He tries vigorously to get 
at the root of the matter he is discussing, and if there are 
some flaws in his reasoning, they do not arise from want of 
care, patience, and vigour of mind. He deduces that the 
beginning of the blade curve should be parallel to the 
flow of the entering water, taken relatively to the wheel, 
and that the tail-race edge of the blade should be parallel 
to its own motion, or as nearly so as practical constructive 
difficulties will allow. With these deductions everyone 
agrees. He also draws another conclusion with which all 
must agree, namely, that the “change of direction of 
motion” of the water in “its absolute path should be 
gradual ;” but he then immediately infers that this change 
should be “ uniform,” and that therefore the absolute path 
of the water should be circular. This is bad reasoning. 
Any curve will make the change of direction gradual. In 
fact, it has recently been shown that in order to avoid the 
formation of eddies, which means so much loss of power, 
the change of curvature should be gradual ; that is, that 
there should be no sudden change of radius of curvature. 
This decides the question in favour of a curve that is not 
circular, because a circular path would cause the water to 
follow a course in which there were sudden changes of 
curvature at the entrance and tail-race edges of the blades. 
Vertical water wheels are then divided into two classes; 
(1) those acted on partly by weight and partly by impulse, 
and (2) those acted: on solely by impulse. A table of 
“theoretical” and “actual estimated efficiences” for such 
wheels is given, calculated by what appears to be a very 
doubtful process; and rules for the choice of class of wheel 
under different circumstances, and for the proper propor- 
tioning of diameter and breadth are given. He concludes 
that for falls less than 2ft. undershot wheels should be 
used; for falls between 2ft. and 5ft. turbines are best ; 
from 5ft. to 12ft. breast wheels, supplemented by turbines 
in flood time; and for high falls, turbines. should be 
adopted, for the sake of diminishing first cost. In the 
following treatment of outward flow turbines, we note the 
repetition of the assumption that the “absolute path” of 
the water should be circular, and the further assumption 
that the radial component of its velocity remains constant. 
We doubt whether these two assumptions can be.shown to 
be consistent with each other, but we observe with plea- 
sure that the author follows the most correct and simplest 
method of deducing the form of the blade, namely to draw 
out first the desired curve for the “absolute path,” and 
from it to deduce the corresponding form of the blade 
from the uniformity of angular velocity of the wheel. Un- 
fortunately his assumption of uniform radial velocity has 
led to his missing the perfectly correct mode of making this 
deduction. In fact, we find him further on modifying his 
results because of the impossibility of getting this uniform 
radial velocity. The mathematics necessary to form rules 
for the drawing of the blades in accordance with the 
assumption made are cleverly and correctly worked out. 
Inward flow and parallel flow turbines are then dealt with 
in the same manner and on the same principle. 
Finally, the best ratios of outside and inside diameters for 
the wheel are investigated. According to the author's 
theory for both inward and outward flow turbines a 
theoretical efficiency of about 87 per cent. is obtained if 
this ratio is 13, and the obliquity of the jets on entering 
the wheel 20 deg., and an efficiency of 96 per cent. if the 
ratio be 14, with an obliquity of 10deg. for the entering 
water. 

From further considerativas the author concludes that the 
efficiency is reduced below these figures very greatly—in 
fact, when friction of the revolving wheel on the surround- 
ing air or water is taken into account, it is reduced to 
between 40 and 55 per cent. The latter part of Mr. 
Donaldson’s more recent publication is devoted to a 
description of a special class of water-pressure engine 
désigned by himself. 

e author seems to be desirous of obtaining some ex- 
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on of opinion upon his difference with Professor 
kine and others. His views seem to be in general 
opposition to the more commonly accepted theories regard- 
ing the impulse of water jets upon vanes. It is true that 
there is great difficulty surrounding this subject. The 
most modern mathematics have been found insufficient for 
the accurate solution of some apparently very simple 
problems in hydro-d. ics. Experiments are” much 
needed, but are not n performed. It is, therefore, not 
surprising to find differences of opinion, even among those 
who may be commonly considered authorities. The objec- 
tion taken to Rankine’s treatment is not on the score of 
neglect of the effects of friction and viscosity, although no 
solution of hydro-dynamic problems that leaves these out 
of account can be considered at all satisfactory. Rankine 
says that, if friction be neglected, the surface of the vane 
can only exert a deviating force upon the impinging 
stream, and that, since a deviating force changes only the 
direction and not the itude of the velocity of the 
substance acted on, oces the water glances off the 
vane with velocity of unc linear itude—un- 
changed, at all events, by the pressure of the surface of 
thevane. Tothis Mr. Donaldson objects. We describe his 
objection, not in his own words, which we think rather 
inaccurate and illogical, but in simpler and more easily 
understood . According to the accepted theory of 
impact of solid particles on a fixed solid pee surface— 
which theory, however, is very ancient and stands much 
in need of revision—the effect of the impact is to leave 
unchanged that component of the velocity of the im- 
pinging particle which is parallel to the plane surface and 
to destroy the normal component to a greater or less 
extent, according to the value of what is called the “co- 
efficient of restitution.” If this coefficient of restitution 
be unity, the particle springs away from the surface with 
a velocity whose normal component equals the normal 
component of the velocity before ingest, except that it is 
changed in sign. In this case the whole velocity has the 
same magnitude after as before the impact, and the bodies 
were mistakenly said to be “perfectly elastic.” If the co- 
efficient of restitution were zero, the normal component of 
velocity after impact would be zero, and the bodies were 
mistakenly said to be wholly “ inelastic.” In this case the 
whole linear velocity after impact would equal the com- 
ponent parallel to the surface of the velocity before im- 
ee ; and, of course, the impinging body would lose 
etic energy to an amount corresponding to the square 
of the normal component of initial velocity. Although a 
low co-efficient of restitution does notreally indicateany want 
of elasticity in the substances, this theory may still be 
considered of considerable utility. Now, since the par- 
ticles of the impinging jet do not rebound frem the sur- 
face of the vane—or, at least, are not in books supposed to 
do so—but slide along its surface and glance off tangenti- 
ally, therefore Mr. Donaldson takes this as a case in which 
the co-efficient of restitution is zero, and finds the result 
according to the above; and as far as the impact of small 
jets upon vanes at finite angles is concerned, we are inclined 
to agree with him and vote Rankine inaccurate in the con- 
struction he gives in his “Prime Movers.” He (Rankine) 
takes for granted that the normal component of the initial 
velocity is wholly destroyed, and yet allows no diminution 
of total velocity, so that the tangential velocity is increased, 
this being stated to be true for flat as well as for curved 
vanes and for all angles of impact. It is, of course, not 
friction that prevents the restitution of the normal com- 
ponent of velocity, because any frictional force existing is 
perpendicular to this normal component. The kinetic 
ene lost ‘by the impinging body in consequence 
of the destruction of the normal component goes 
to the creation of vibration in the plate, and no doubt 
some of it to the creation of eddies in the stream of water 
because no doubt the particles of water actually striking 
the plate fail to rebound from it chiefly. because of 
the water particles behind them hindering such rebound. 
Thus, if the problem is to be treated as a case of ordinary 
impact with the particles suffering a sudden change in the 
direction of their motion, we would say that the objection 
seen to ae principle is justified. But unless the 
jet is small this reasoning is only jally, and perha 
only to a small extent, applicable. ot the jet bc 
also, it may be discovered by very simple experiment that 
the restitution of the normal velocity is not zero, but that 
a_very considerable portion of the water does rebound. 
The evident reason is that the particles are not sufficiently 
numerous to interfere very much with each other, so that 
the majority of them do actually strike the plate and also 
find freedom to rebound. But in a large stream the great 
mass of the particles never reach the plate at all, but 
before doing so have their course deflected by other water 
particles in front of them. Thus, if the gross stream be 
considered as compounded of a large number of small 
streamlets, the great majority of these streamlets suffer no 
sudden change of direction but curve round gradually. 
For each of such gradually curved streamlets the deflecting 
force is exerted by an outside water surface and is every- 
where perpendicular, not to the surface of the vane, but to 
the direction of motion of the water at each point of the 
path of the streamlet. Thus—eliminating the effects of 
viscosity—this deviating force has no effect in decreasin 
the magnitude of the velocity in these gradually curv: 
streamlets. At each point it is as if the particle were being 
deviated by impact on a plane inclined to its initial velocity 
by only an infinitely small angle, so that the component of 
the initial velocity normal to the deviating surface is nil, 
and all need of considering the proper value of the co- 
efficient of restitution is done away with. Mr. Donaldson 
makes throughout his book the mistake of not recognising 
that for very minute angles of inclination of impact the 
difference between his and Rankine’s equations disappears. 
Thus, we may very well suppose that the larger part of an 
impinging stream of considerable section will follow 
Rankine’s law, while the smaller portion of it that actually 
reaches and strikes the solid surface of the blade will 
follow alaw approximating tothatenunciated by Mr. Donald- 
son. What is most important to notice is that when the 
water is allowed to flow on to the vanes without suffering 


any sudden change of direction of motion, Rankine’s prin- 
ciple becomes strictly true except in so far asit is modified 
by friction and viscosity. » Now as this gradual inflow 
without shock is arranged to take Dap in all good 
turbines, no objection can be taken to the practical appli- 
cation of Rankine’s results, modified, of course, to make 
allowance for friction and viscosity. 

Rankine’s application of his principle to flat frictionless 
vanes seems, we must confess, extremely incomplete and 
even erroneous. Let.us grant his principle that the 
magnitude of the relative velocity remains undiminished. 
He goes on to show the amount and direction of the whole 

ressure required to effect the change of its direction, and 

y an oversight, which must be regarded as extraordinary in 
the case of a genius usually so clear-sighted, he assumes that 
this whole pressure is exerted by the vane. Now, accord- 
ing to his own construction—which is perfectly correct— 
this pressure is inclined, that is, not wholly normal, to the 
plane of the vane. It is so, at any rate, so long as the 
obliquity of impact is finitely large. But it may be asked, 
How can a frictionless blade exert a pressure that is not 
wholly normal? It cannot do so. How the necessary 
tangential component is actually supplied we will show 
immediately. Soe at once calculates the component 
of this whole pressure in the direction of the vane’s 
motion, and maultiphying it by the velocity of the vane, 
obtains his expression for the rate at which the water does 
work on the vane. He ought really to have resolved it 
first in the direction normal to the vane’s surface, and then 
resolved this normal component in the direction of the 
vane’s motion. The case is, however, quite different for a 
curved vane, on to which the water flows tangentially, so 
as to avoid “shock.” Here, comparing the initial and final 
velocities, the different components of the change of 
momentum have all been exerted by the blade surface, the 
different parts of which lie in different directions, and 
which, therefore, by simple normal pressure without 
friction, can exert the required component of pressure in 
the direction of the final velocity—that 1s, in the 
direction of the tail-race edge of the blade. Sup the 
stream to be deflected gradually by a smooth guide blade 
through a total angle A. Let at any of this curved 
Fe the radius of curvature be 7, and the velocity be v. 

8 be the cross section of a portion of the stream, extend- 
ing a small length / along the curved path, the volume of 
this portion will be s/ and its mass m s/, if m be the mass 
per unit volume. It will exert a centrifugal pressure 


on the length Z of the guiding blade equal to ms v* . But 


vis the circular measure of the angle between the ends of 


the small length 7 of the blade, and may be called a; so 
that the whole angle A is the sum of a number of small 
angles a. The portion of the centrifugal pressure due to 
the deflection through the small angle a is thus msv*, 
which, it should be noted, does not depend at all on the 
radius of curvature. This pressure is perpendicular to the 
path at this point, and can be resolved into two com- 
ponents, one perpendicular to the direction of the final 
velocity, z.e., to the tail-race edge of the blade, and one 
parallel to this direction. If we do this, and then yk 
all the components in each direction due to each small 
le of detiection, we obtain, on the assumption that the 
velocity remains constant in magnitude,— 
Component perpendicular to final velocity of whole pres- 
sure on blade = msv* sin. A=M vsin. A, and 
Component parallel to final velocity of whole pressure on 
lade =m s v? (1—cos. A)=M (1 —cos. A 
Here we have used the letter M=msv to indicate the 
mass of water flowing through the section s per second. 
This latter parallel component of pressure is, of course, 
directed oppositely to the final velocity. Whether 
the velocity actually maintains a constant magnitude, as 
assumed in this equation, or not, depends on whether the 


passages the water flows through have uniform or v. ing P 


cross section. If the es narrow in the forw. 
direction, the velocity is accelerated and the above normal 
component of the pressure due to curvature of the path 
becomes greater, while the tangential component is also 
increased, but in a very much smaller ratio. In conse- 
uence of the acceleration of velocity there is, of course, a 
ecrease of mean pressure towards the end of the passage, 
but this mean pressure acts equally on the forward and 
backward sides of the e through which the water 
flows, and thus the roth omy atl no effect on the resultant 
driving effort. The driving effort is due to the difference 
of pressures on the convex and concave sides of the curved 
stream. This excess of pressure on the driving side is 
altogether due to the centrifugal force of the curved 
stream, except in so far as the weight of the water con- 
tained in the bucket between two blades may make asmall 
difference. If, on the other hand, the passages widen out, 
the velocity decreases and a rise of mean pressure takes 
lace, which, however, does not effect the driving effort ; 
ut the decrease has the further effect of decreasing the 
component normal to the end of the blade of the integral 
centrifugal pressure, and of also decreasing, although to a 
smaller degree, its el component. 

If, now, the blade move in a direction which makes the 
angle B with that of the final velocity of the water—taken 
relatively to the blade—and if v still represent the relative 
initial velocity and A the whole angular deviation of the 
relative path, z.¢., whole angle of curvature of blade, then 
resolving the above two components of pressure in the 
direction of motion of the blade and adding, we obtain the 
whole working effort, namely, 


P = Mv} cos. (B - A) cos. B} 


This multiplied by the velocity of the blade gives the rate 
at which the water does work on the vane. Here every 
part of the blade is supposed to move with equal velocity 
and in same direction. To make this working effort P a 
maximum for a given whole angle of curvature A of the 
blade, the angle B ought to be made equal to 90 deg. + ha. 
The working effort P then becomes 2 M v sin. $ A. e 
direction of motion of the blade should according to this 


bisect the angle between the tangents to the beginning and 
the end of the blade. 

Even in the case of a jet striking a flat blade there is 
no theoretical difficulty in conceiving it possible that the 
flow of the water is deviated gradually until it glances off 
parallel to the surface of the blade, and so that the final 
velocity may equal in magnitude the initial velocity, 
Recent investigations have shown it to be highly probable 
that in all such cases a layer or pad of relatively still or 
“dead ” water lies in front of the plate. This pad must 
be of a wedge shape, its two outer edges being curvilinear 
and concave outwards. The impinging stream splits in 
two and the two portions sweep round these curved sur- 
faces of the wedge. The curving streams press upon the 
two concave sides of this wedge of water in the same way 
as they would on solid curved vanes, and the wedge is 
kept in balance by these pressures and by the pressure of the 
flat vane. This latter pressure is wholly normal, and, there- 
fore, the integral components of pressure lel to the plate 
surface of the two curved streams must balance each other. 
If these two portions into which the stream is split sweep 
off the plate tangentially and in opposite directions, the 
above makes it easy to determine the proportions in which 
the stream divides. If M be the whole mass discharged 
per second against the plate, this is divided in two portions, 
say M, and M,, which have the ratio— 

M, _ 1+ cos.A 
M, 1 — cos, A. 
The portion M, is deflected through the angle A, and 
M, through the angle 180deg.—A. The whole normal 
pressure on the flat vane is exactly the same as before, 
namely, Mvsin. @; and the balancing opposite parallel 
pressures are each equal to $ Mv sin. *@. 

Of course the case is very different if the section of the 
stream moving against the plate is very large as compared 
with the area of the plate. In the above v sin. @ is the 
component of the initial velocity perpendicular to the 
plate, and the parallel component has no influence on the 
result. This results from our having assumed that the 
edges of the wedge of dead water taper off to an infinite 
degree of fineness. This cannot be the case if the section 
of the original stream reaches beyond either edge of the 
plate. Lord Rayleigh has calculated the result when the 
stream stretches indefinitely to both sides of the flat plate. 
He finds that the average normal pressure per unit area 
on the plate is— 

sin. A 
A’ 


where m is the mass per unit volume of the water, or the 
weight per unit volume divided by g = 32°2ft. per second 
per second, 

The results given above are modified by any variation of 
velocity due to change in the section of the passages. The 
actual driving effort in a turbine also really depends to a 
slight extent on what we have called the “ mean” pressure, 
that is the pressure as dependent on the head and the 
velocity, and not upon centrifugal force. This results from 
the slight want of parallelism between the front and back 
sides of the bucket at points where equal velocities, and 
therefore equal “mean” pressures, are reached. If the 
mean pressure remains the same throughout the len h of 
the passage through the bucket, this effect evidently 
becomes zero. 

The above formule are tly simpler than those found 
in Rankine’s or other treatises on turbines. This simplicity 
arises chiefly, however, from the fact that we have explained 
everything in terms of the relative velocity only. Of course 
this velocity of the water relatively to the blades depends on 
the “absolute” velocities of the water and of the blades; 
but it is not our purpose here to write a treatise on the 
design and efficiency of turbines. We wish simply to 
explain as clearly and as simply as possible the principles 
on which calculations of this class of machines should 
There has been much difference of opinion as 
to what the correct principles to start from really 
are, and corresponding confusion and contradiction between 
the results arrived at b different authors. The subject is 
certainly difficult, ra: the effects of friction and _vis- 
cosity have not as yet been at all accurately determined. 
But if an ment is arrived at as to the elementary 
principles to be followed, there should not be such wide 
differences in results as are actually found among the books 
that treat of the subject. 

The Zeitschrift des Vereines Deutscher Ingenieure con- 
tains an article by Sigmund Gottlob, Director of the 
Staatsgewerbeschule in Pilsen, upon the proper shape to 
give to turbine blades. The turbine is supposed to be 
a parallel flow one with vertical shaft. The water enters 
the top edge from the guide blade with an oblique velocity, 
whose vertical component is assumed to remain unchanged 
during passage through the wheel, and whose horizontal 
component is assumed to suffer uniform retardation. The 
“ absolute” path of each streamlet of water is, according to 
this assumption, a parabola. In order that the whole 
horizontal component of the water velocity should be 
destroyed, this parabola must have its vertex in the 
under edge of the wheel. Since the wheel moves with a 
uniform horizontal velocity, the path taken by the water 
relatively to the wheel is also a bola. The shape of 
the blade ought to coincide with this latter parabola. The 

nt of this bola at the upper edge is in the 
direction of the initial relative velocity, which is easily 
found by compounding the initial water velocity with the 
horizontal wheel velocity. The height of the vertex is that 
of the intersection of the line of the water’s initial absolute 
velocity, with a ndicular drawn through the point 
where the line of its initial relative velocity cuts the lower 
edge of the wheel. The “os and position of the lower 
edge of the blade are given by the following construction 
—Draw the line of the water’s initial absolute velocity 
from upper to lower edge of the wheel; bisect this line, 
and draw a perpendicular through this bisection to cut 
the upper edge in a point, which call p; through this point 
p draw a line parallel to the final velocity of the water 
relative to the wheel; this line Sse the ition and 
slope of the lower edge of the b' This final relative 
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velocity is found by compounding the horizontal velocity 
of the wheel with the constant vertical component of the 
water velocity. The difference between the horizontal 
velocities of the water on entering and leaving the wheel, 
calculated relatively to the wheel, is taken as being due to 
that portion of the hydrostatic pressure which has not 
been already spent in producing the absolute velocity of 
influx. From this assumption the proportion of the head 
spent in producing velocity of influx is calculated in terms 
of this same velocity, of its inclination to the horizontal, 
and of the circumferential velocity of the wheel. The 
necessary radial breadth of bucket is then calculated for a 
given supply of water per second. 


CLOONACANNA a OVER THE RIVER 
OY. 


THE engravings we give on this page illustrate an iron bridge of 
neat design. According to the specification by the engineer, 
Mr. Edward Elwes, the bridge will cross at the ford on the 
river Moy, between the townland of Cloonacannana, on the 
south bank, and Darhanagh, on the north bank, in the Barony 
of Gallen, county of Mayo. The length along centre line of 
bridge—which is a little skew to the river—from face of abut- 
ment to face of abutment, will be 215ft. 8in., or thereabouts. 
The abutments and the three intermediate piers will be masonry, 
and the superstructure will consist of four pairs of main wrought 
iron lattice girders, forming four openings 50ft. span each, as 
shown on drawings. Approaches to the bridge are to be made 
on both sides to the grades shown. The main girders will rest 
on cast iron bed-plates, and are to be wrought iron lattice, 
braced with alternate angle and bar irons ; these main girders 
to be placed 16ft. 6in. asunder, centre to centre. The cross 
girders will be rolled iron secured to bottom flange and to bot- 
tom web plate, and connected on the top by continuous iron. 
The roadway will rest on Mallet’s buckled plates, rivetted at 
edges. The depth of the main girders will be 5ft. 6in., there 
will be on the outside upright stiffeners placed 5ft. apart, 
and the main girders are to form the parapets. The girders 
are not to be made continuous, but each span is to be inde- 
pendent of the others. The spaces between the ends of the 
girders over each pier are to be concealed, as shown, by jin. side 
and top plates, and a centre diaphragm secured together by 
angle irons, and to the cast iron bed-plates. Attention is 
directed to the connections of the angle struts to the main 
members. 


DEPTFORD STORM OVERFLOW SEWER, 
CHURCH-STREET, DEPTFORD. 


Tue sewer illustrated by the accompanying section, the 
largest in London and one of the largest in the world, was 
formally inspected on the 22nd ult. by the members of the 
Metropolitan Board of Works. The work has been carried out 
under the superintendence of Mr. John Grant, M. Inst. C.E., 
by Messrs, S. Pearson and Son, of Delahay-street, Westminster. 

Twenty-five years ago the main a of London, south of 

e Thames, commenced at this point by the construction of 
the high-level sewer from ey to Clapham, afterwards 
extended to Tooting, and now being continued to Putney and 
Roehampton. All the higher ground to the south of this line, 
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MAIN SEWER 


including the Ravensbourne Valley up to the Crystal Palace, 
and extending to the southern boundary of the metropolis—an 
area of forty-five or fifty square miles—drains by gravitation to 
this point, and from this the water is carried, still without 
pumping, a further distance of eight miles to Crossness, or 
about twenty miles from its extreme western or upper end to 
its outlet. Hitherto on occasions of extremely heavy rainfall 
—when the quantity of flood water brought to this point would 
have blocked'up the great outfall sewer, 11ft. 6in. in diameter, 


stoppage of those at Deptford pumping station, which pump 
the water of the low-level system up to the level of the outfall 


sewer—it has been n to relieve the overcharged sewer 
by allowing a portion of its contents to run into Deptford 
Creek at the Tidal Mills, Church-street. From this point the 
water passed down the tortuous course of the Creek with its 
muddy bed about three-quarters of a mile to its outlet, the 
Thames, 


This arrangement was objected to by some of the wharfingers 
on the Creek and by the Local Board, and as the result of legal 
steps taken ten years ago, the Metropolitan Board of Works had 
to agree to terms which much restrained their freedom of action 
in using this outlet. After examining a number of schemes for 
effecting the purpose, the engineer to the Board about two years 
ago recommended the construction of the storm overflow sewer, 
now completed. Its total length is 3370ft., of which 3050ft. is 
of one uniform size and shape, viz., 13ft. 6in. by 11ft. internal, 
and 17ft. by 14ft. 6in. external dimensions, and averaging 23ft. 


Top. of Strong Furm Sand Stratum’ 


in depth. Five-sixths of the material used is Portland cement 
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formed into three smaller sewers, which pass under the fore- 
shore and‘discharge about 100ft. beyond the wharf wall on an 
apron formed with granite bedded on Portland cement con- 
crete and laid in cement. This outlet is in progress, the work 
being executed when the tide is low. The work of the sewer 
was commenced a year and a-half ago. The amount of the 
tender was £34,000. The total length being 3370ft., the average 
cost has been £10 a foot, including the expensive works at each 
end, a smaller sewer under the relief sewer for local drainage, 
the connections of existing drains, &c. The cost of the 3050ft., 
exclusive of thezspecial works, was £7 12s. 6d. per foot run, A 
special feature of the mode of construction adopted is the com- 
bination of brickwork and concrete. The brickwork only 
amounted to 2650 cubic yards, and the concrete to 16,000 cubic 
yards. When the main drainage was commenced in the autumn 
of 1859 at the Broadway, Deptford, the quantity of water in 
the soil was so great that the works were greatly retarded, and 
the pumps often overpowered. The running sand had to be 
restrained by various contrivances. The late works executed, 
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concrete, made of 3 bushels of cement to a yard of ballast, 
or 1 in7. The remaining sixth is a lining of brickwork, 44in. 
thick, laid in Portland cement mortar, composed of one of 
cement to two of sharp sand. The bricks are of a highly- 
burned dense quality. The junction at the upper end is a diffi- 
cult piece of work, 90ft. in length, being wide enough to take 
in the two sewers, each 10ft. 6in. in diameter, of the high-level 
system and the Norwood branch sewer; the other end of the 
chamber tapers to the size which prevails between this point 
and the river, viz., 13ft. 6in. by 11ft. At the point of junction 
there are two iron gates or penstocks, kept locked under ordi- 
nary circumstances, These gates, 10ft. 6in. wide and 8ft. in 
height, swing upon cross girders, The ordinary drainage passes 
for 1000ft. through four lines of iron pipes, 3ft. 6in. in dia- 
meter, to the head of the outfall sewer in the Deptford pump- 
ing station. The inlets to these pipes are behind the gates, and 
the rainfall must be great enough to rise to the top of the gates, 
that is, 8ft., before it can escape over them into the river or 
necessitate the opening of them to giverelief. The level of the 
girders from which these gates are suspended is Trinity high- 
water, or 124ft. above Ordnance datum. A weir at the same 
level, and with openings 514ft. in length, has been constructed 
in the special length y mentioned. The object of this is, 
in the event of repairs or other necessity, to have a means of 
discharging the water into the Creek at the original outlets, by 
self-acting flaps of 9ft. width and the same height, in two sec- 
tions. ese flaps may be used for letting in tidal water at the 
upper end to be let out at the lower. 

e general inclination of the sewer is 1 in 767 down to near 
the outlet, where there is a chamber and three rows of self- 
acting flaps, delicately hung. At the back of these flaps is an 
opening in the arch leading to a shaft for allowing the air to 
escape when a sudden rush of water comes down the great 


overpowered the pumps at Crossness, and involved the partial 


sewer. From the flap chamber the sewer widens out, and is 
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including a new sewer from the Broadway to Lewisham and this 

relief sewer, has been constructed in gravel quite dry. The 

water level in the subsoil has been so much lowered that it has 

not been necessary to use a pump at all. The site of the 

= has thus been made permanently drier and 
er. 


OXIDATION AND REDUCTION. 

Accorpine to Ledebur, dissociation plays a part in oxidation 
and reduction. Steam becomes decomposed at about 1800 deg. 
Fah. It is remarked by a writer in Stahl und Lisen that 
carbonic acid exercises stronger properties of oxidation upon 
various metals, carbon, silicium, &c., the nearer the temperature 
approaches to the temperature at which dissociation of the 
carbonic acid takes place. It is supposed that all composite 
substances can be separated by a sufficiently high temperature 
into their component parts. For every substance which 
combines with oxygen, there is a certain temperature at which 
this combination is strongest, that is, when the affinity of the 
substance in question for the oxygen has reached its highest 
point. When this temperature is exceeded the affinity for the 
oxygen diminishes, and reduction, by means of a second 
substance, is facilitated by an increase of temperature, provided 
that in the latter the maximum of chemical affinity to the 
oxygen lies at an elevated temperature. For instance, carbon 
is such an excellent reducing medium for oxides of difficult 
reduction, because its affinity to oxygen increases in a more 
marked degree during an elevation of temperature than that of 
many other substances. Besides, the temperature at which its 
affinity to the oxygen attains a maximum lies higher than is the 
case with many other substances. Carbonic acid is reduced to 
carbonic oxide when it comes into union with metallic iron, zinc, 


manganese, &c., at a high temperature, about that of bright-red 
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heat. On the other hand, the oxides of these metalsare reduced 
from .carbon when they are heated with carbon to the same 
temperature as in the first case. In both instances carbonic 
oxide is produced, and the process is furthered by an elevated 
temperature. 

The progress of oxidation and reduction is said to be notably 
influenced by the state of dilution of the substances acting on 
each other, as well as by the presence of a third body which has 
a tendency to combine with the reduced or oxidised substances. 
As an illustration of the former case, it is remarked that in fluid 
malleable iron, in addition to small quantities of carbon, pro- 
toxide of iron can be dissolved without any reciprocal action 
taking place, because the substances are dissolved in the iron in 
a very diluted state. Besides, the mixtures of carbonic acid and 
carbonic oxide have peculiar effects upon metals—for instance, 
iron and, metallic oxides. Carbonic oxide reduces oxide of iron, 
carbonic acid being formed, and the action increases until a 
certain limit of temperature is reached, which has not been 

‘ definitely ascertained. Carbonic acid, however, exercises a more 
powerful oxidising effect upon iron, according as the tempera- 
ture is higher, but the reducing power of the carbonic oxide 
loses its efficacy during an increase of temperature at an earlier 
period than the oxidising power of the carbonic acid is thus 
affected. A high temperature is favourable to the production 
of carbonic oxide gas from charcoal as well as from carbonic 
acid. This explains why in the reduction of oxides of iron by 
means of carbonic oxide, a greater excess of the latter must be 
present, according as the temperature is higher and the reduc- 
tion of iron is intended to be more complete. One and the 
same mixture of both gases can act in a lower temperature as a 
reducing agent and in a higher temperature as an oxidising 
agent, as has been stated by several leading authorities. 


THE INSTITUTION OF CIVIL ENGINEERS. 


ON THE ANTISEPTIC TREATMENT OF TIMBER. 
Art the ordinary meeting on Tuesday, the 6th of May, Sir J. W. 
Bazalgette, ©.B., President, in the chair, the paper read was “On 
the Antiseptic Treatment of Timber,” by Mr. 8. B. Boulton, Assoc. 


Inst. C.E. 

The author commenced by referring to a paper by his late part- 
ner, Mr. H. P. Burt, Assoc. Inst. C.E., on the subject of timber- 
preserving, which had been read at the Institution in 1853. Since 
that date the use of antiseptics for the treatment of timber had 
greatly increased. The process called creosoting, or the employ- 
ment of the heavy oils of coal-tar, had almost entirely displaced 
the other methods, whilst the manufactures connected with the 
residual products of gas-making—from one of which residuals the 
creosote oils were derived—had experienced an enormous develop- 
ment. The author's connection, during thirty-four years, with 
this group of industries enabled him to offer the results of some 
personal experience and research, which he presented, together 
with those arrived at by other investigators. An historical descrip- 
tion of the antiseptic treatment of timber was preceded by a few 
notes on the method pursued by the ancients for the preservation 
of wood and other perishable materials. The ancients were well 
acquainted with the manufacture and use of many kinds of oils, 
tars, and bitumens, and frequently used them for the preparation 
of wood, with respect to which some notable instances were cited. 
The methods employed by the Egyptians in embalming their dead 
were dwelt upon at some length, and the author endeavoured to 
elucidate some discrepancies in the descriptions of these processes, 
as recorded by Herodotus and Diodorus Siculus. The researches 
of Pettigrew were alluded to, particularly his interesting experi- 
ment upon the heart of a mummy, which, after three thousand 
years’ preservation, began immediately to putrify when the anti- 
septic substances were removed by maceration. This appeared to 
prove that no chemical transformation had taken place, but that 
the long immunity from decay had been the result of the abiding 
presence of the antiseptic. The growth of theories upon the 
causes of putrefaction was traced down to the commencement of 
the present century, reference being made to the “‘ Phlogiston,” 
and other exploded theories ; also to the opinions of Macbride, Sir 
Jno. Pringle, Sir Humphrey Davy, Thomas Wade, and others, and 
to their suggestions upon timber-preserving. The progress of 
timber-preserving during the railway era, and particularly between 
the years 1838 and 1853, was described, with especial reference to 
the competition between the four most successful of the processes. 
These four consisted in the employment of corrosive sublimate, 
sulphate of copper, chloride of zinc, and heavy oil of coal-tar, 
which had been patented in England respectively by Mr. J. H. 
Kyan, Mr. J. J. Lloyd Margary, Sir William Burnett, and Mr. 
John Bethell. The distinction was pointed out between the real 
creosote—a product derived from the distillation of wood, but 
which had never been employed for injecting timber—and the so- 
called creosote which had been so successfully used for that pur- 
pose, the latter being a heavy oil produced from the distillation of 
gas-tar. The theory that certain antiseptics preserved timber by 

gulating the albumen, and by forming insoluble combinations 
with the woody fibre, had been advanced on behalf of all the four 
processes alluded to. But in spite of some acknowledged success, 
the Kyanising, Margarysing, and Burnettising systems were not 
found to be so durable in their effects as creosoting. Indeed, 
the salts of metals were gradually washed out of timber 
exposed to the action of water. On the other hand, the suc- 
cess of the creosoting process became completely established. 
In order to show the process of manufacture of the creo- 
sote oils, a short description was given of the ordinary 
methods of tar distilling. Coal tar, a black viscous substance, was 
a residual product of gas making. It was split up by a preliminary 
process of distillation into three groups of substances, namely :— 
(1) Oils lighter than water, containing the naphthas, benzoles, 
toluols, and other bodies, from some of which the aniline dyes 
were manufactured. This series of oils had never been used for 
timber-preserving. (2) Oils heavier than water; the dead oils or 
creosote oils of the timber yards. These oils contained a great 
variety of different bodies, the properties of some of which were 
described, including carbolic acid, cresylic acid, naphthalene, 
anthracene, crysene, pyrene, quinolene, leucoline, acridine, 
cryptidine, &c. (3) Pitch, the residuum of the distillation. The 
ereosote oils varied in their characteristics in different districts, 
according to the nature of the coal used in the gasworks, and to 
the varying temperatures at which the coal was carbonised. The 
type of creosote called ‘‘ London Oil,” made from the tars derived 
from the coal of the Newcastle district, was contrasted with the 
so-called “‘ Country Oil,” typical of the product from the tar of 
the Midland and other coals. The former contains less of the 
carbolic and cresylic acids than the latter, but more of the semi- 
solid substance, which solidified within the pores of the timber, 
and more of the antiseptics, which did not volatilise except at 
exceedingly elevated temperatures. The history of the con- 
troversy as to the respective merits of the two types of creosote 
oils was fully gone into. The carbolic and cresylic acids had been 
recognised as potent antiseptics ; their presence appeared to arrest 
the action of all destructive germs, and the lighter and thinner 
country oils, which contained a comparatively large percentage of 
these tar acids, had therefore been preferred by many. The 
opinion of Dr. Letheby to that effect was recorded. On the other 
hand were cited the opinions and practice of the introducers of 
creosoting and of the earlier operators in that process, who used 
in preference the heavier types of creosote; and the early success 
of that creosote, both in England and in tropical countries, 
appeared to confirm their judgment. A number of experiments 
were then alluded to, stretching over a long series of years, and 
sgonducted by investigators in this and in des countries, for the 


purpose of ascertaining which of the component portions of the 
creosote oils were the most durable and efficient agents in pre- 
serving timber. The result of these experiments wees ha 
show that it was not to the tar acids, but to the heavier and least 
volatile portion of the creosote, and to those bodies which solidifid 
within the pores of the timber, that the most durable results 
should be attributed. This apparent anomaly was explained b; 
reference to numerous eminent authorities upon carbolic acid, 
who, whilst extolling its action as a most useful and powerful 
antiseptic for sanitary and surgical purposes, were in general 
agreement as to its possessing the following characteristics :— 
That it was pant wt volatile at ordinary temperatures, that it 
was readily soluble in water, and that its combinations with other 
bodies including albumen, were not stable. It would therefore 
readily evaporate from timber exposed to the heat of the sun, 
especially in warm climates, and it would be washed out of 
timber in contact with water. The author’s personal experience 
and experiments fully bore out the conclusion, that the use of the 
heavier and least volatile portions of the creosote oils should be 
encouraged, and that from them the most durable results might be 
expected. Moreover, it was pointed out that recent investigators 
had discovered ;in these heavy oils, bodies which, if perhaps less 
potent, were more durable in their antiseptic effects than carbolic 
acid. By judicious selection and admixture, both London and 
country oils could be usefully wee. Shale oil and bone oil, 
however, and other oils lighter than water, should be excluded. 
The modern germ theory was discussed in its relation to 
timber preserving, and was believed by the author to be a more 
practical explanation of th action of antiseptics upon wood 
than the older theories as to the coagulation of albumen and 
the formation of insoluoi: compounds. With respect to all 
bodies which had been extensively used for timber-preserving, 
their durable results ap d to be in an inverse ratio to their 
volatility in the atmosphere and their solubility in water. The 
germ theory constituted a severe but salutary test in choosing 
antiseptics for the treatment of wood. In the author’s opinion the 
substances preferred should be not only germicides but germ- 
excluders; those being the best which were least soluble in water, 
least volatile in air, and most capable of becoming solid within the 
pores of the timber. A description followed of the various kinds of 
apparatus which had been in use during the present century for 
injecting timber with antiseptic liquids. The paper concluded 
with some remarks upon the subject of the hygrometric condition 
of timber at the time of injection, failures a repeatedly arisen 
owing to the timber being too wet at the time of creosoting. The 
author dwelt upon the importance of this subject, describing also 
his experience with various methods of getting rid of superfluous 
moisture artificially, and of a process which he had recently 
inaugurated, by which this result could be obtained in the creosot- 
ing cylinder itself, without injury to the timber. The paper was 
illustrated by diagrams showing the most important products 
derived from coal, and the apparatus for coal-tar distillation and 
timber preserving; also by tables, giving the properties of coal-tar 
products and other substances, of timber-preserving specifications, 
and of more than one hundred references to various authorities 
upon the topics alluded to in the paper. 


ON THE PASSAGE OF UPLAND WATER THROUGH A TIDAL 
ESTUARY. 


At the ordinary meeting on Tuesday, the 20th of May, Sir J. 
W. Bazalgette, C.B., president, in the chair, the paper read was 
**On the Passage of Upland Water through a Tidal E »” by 
Mr. R. W. Peregrine Birch, M.Inst. C.E. 

In this paper a description was given of a method laid before the 
“Royal Commission on Metropolitan Sewage Discharge” by the 
author, to ascertain the rate of progress out to sea of the sewage 
discharged at Crossness and at Barking. It was now known that 
this problem could not be dealt with satisfactorily by means of float 
experiments; and the author submitted that its only true solution 
lay in the accurate measurement and localisation of the sea-water 
and fresh water contained in the river, considered together with 
the records of the upland flow contributing to the latter. If it 
were not for the incoming of sea-water, the time occupied by the 
sewage-polluted Thames water at Barking in travelling to any 
lower point, say Gravesend, would be exactly the same as the time 
required by the Thames, with its tributaries and sewage, to fill the 
channel between Barking and that point. But the salt water 
occupied part of the channel, and by diminishing the space avail- 
able for the fresh water reduced the time required for the fresh 
water to fill that space and pass through it. The author showed 
that by a complete set of salt tests made at regular distances apart 
in the length of the river, and at fixed tidal periods, it could be 
ascertained with grpat nicety to what extent any section of the 
river was occupied by sea water, and consequently what space was 
left for sewage-polluted river water. The time occupied by the 
journey of the upland water would be the time required to fill the 
latter space. It was shown that in dry weather such as prevailed 
in September, 1882, the sewage discharged at Barking would reach 
Southend in thirty-two or thirty-three days, and ina time of heavy 
flood, as in November, 1882, in twelve days. The general effect of 
the calculations was to indicate that, owing to the greater specifi 


market which so satisfactorily stood the wear of traffic and atmo. 
spheric changes. Of hard woods, pitch pine took a high place in 
int of wear, the ascertained annual vertical wear of the section 
in King’s-road during four and a-half years being 0°055in, only, 
Neither elm nor oak blocks would withstand the atmos heric¢ 
changes to which street surfaces were exposed; larch would pro. 
bably take a high position, but the available supply was limited, 
In many pavements the blocks had been dipped in a creosote mix. 
ture; in a few instances they had been creosoted or mineralised 
but at least one-third had been laid in their natural condition’ 
The ay Seas process was of little value as a preservative, 
but might utilised as an external discoloration for inferioy 
blocks. The author had tried creosoted blocks, but experience had 
convinced him that they were not more durable than plain, that 
their surface was less clean, that the system was 20 per cent. more 
costly, and that it tended to produce premature internal deca: 
The wood pavement in Chelsea required forty and one-ha 
blocks per square yard; they were laid upon the concrete in their 
natural state, with the fibres vertical, and with intervening s 
in. wide. The joints were filled with cement grout composed of 
3 parts of Thames sand to 1 part of Portland cement; they were 
kept parallel by means cf three cast iron studs fixed in each block, 
which rendered the pavement firm and steady until the grout was 
thoroughly set. A top dressing of fine gritty material completed 
the work. If practicable, traffic should be excluded from a newly. 
laid pavement for at least one week after completion. The result 
of five years’ wear convinced the author that the plain system 
comprised all the essentials of a sound pavement; that it provided 
a quiet and smooth surface for vehicles, and safe foothold for 
horses; that the cement fa oy adhered to the wood, effectually 
resisted wet, did not unduly wear below the wood surface, and 
thereby allow dirt to accumulate in the joints, neither did it dis. 
lace the blocks. The net cost was 10s. 6d. per square yard, and 
ut comparatively slight repairs had been found necessary. The 
blocks were originally 5°87in. deep, but their present average depth 
was 5°‘22in. in King’s-road, and 5’60in. in Sloane-street, their probable 
life being seven and eight years respectively. Particulars of wood 
vements in various parts of London were given at considerable 
ength; and in those instances where the-approximate weight of 
the traffic per yard width was known, the a etails of cost, main- 
tenance, durability, ascertained vertical wear of wood, &c., were 
described. The experience of the Improved Wood Pavement 
Company was probably greater than any other, that system having 
been laid in King William-street, Leadenhall-street, Bishopsgate- 
street, Aldersgate-street, Ludgate-hill, Queen Victoria-street, 
Northumberland-avenue, Parliament-street, Whitehall, Piccadilly, 
Knightsbridge, Bond-street, Park-lane, Old Brompton-road, and in 
other places. Henson’s system had been tried in Leadenhall-street, 
Fleet-street, the western part of Oxford-street, Brompton-road, 
Euston-road, and Uxbridge-rood. The asphaltic system had been 
laid in Fleet-street, the Strand, Oxford-street, High Holborn, 
Regent-street, and Brompton-road. Lloyd’s ‘‘ keyed” pavement 
in Pall Mall had proved a failure, owing to careless work, and to 
the mode of jointing and blocking. The same pavement in the 
upper part of Regent-street also showed eres roll wear. Carey’s 
pavement had been laid in Cannon-street for over nine years, but 
the author did not class it among ful pav e 
Ligno-Mineral pavement was laid throughout Coleman-street in 
June, 1875, but in April, 1882, asphalte was substituted. Messrs, 
Mowlem and Co.’s pavement had been laid in the City, St. Giles’s, 
St. Marylebone, St. Pancras, and Kensington. In Princes-street, 
Cavendish-square, blocks which had been put down in September, 
1874, were still in existence. A large area upon the plain system 
had been paved by Messrs. Nowell and Robson, in Kensington- 
road, Fulham-road, Uxbridge-road, and High-street, Notting-hill. 
In other metropolitan districts besides Chelsea, the vestries had 
laid a plain system by means of their own staff. The vestry of St. 
Marylebone paved the eastern portion of Oxford-street in October, 
1878. The blocks now averaged 3°30in. deep, but in certain parts 
the depth was lgin. only. The Paddington Vestry had laid 
125,000 square yards in various streets, with satisfactory results, 
The essentials of good management consisted in the prompt 
removal of defective blocks, the constant use of hand-scrapers and 
brooms in removing horse-droppings and mud, and the judicious 
application of water and sand. The cost of this service was 44d. 
per square yard per annum, as against 11d. per square yard for 
macadam previous to the substitution of wood. The author con- 
sidered it undesirable to lay blocks of a greater depth than would 
provide for a life of seven years, as very few pavements retained a 
good surface after about six years’ wear. Experience suggested 
that 5in. blocks were preferable. Taking the life of the blocks in 
King’s-road at seven years, the first cost, repairs, renewals, and 
cleansing, spread over twenty years, amounted to Is. 9d. 
square yard per annum, and over fifteen years to 2s. 1d. The 
repairs of Sloane-street and King’s-road, when macadamised, 
amounted to 2s. 10d. per square yard, excluding first cost, but 
including 11d. for cleansing. In Westminster the annual cost of 
macadam repairs alone was:—In Parliament-street, 2s. 10d.; in 
Whitehall, 2s. 10}d.; in Victoria-street, 2s. The annual cost of 
wood relatively to the traffic-weight per yard width was classified 
in the following table :—- 


gravity of sea-water and its tendency to diffusion, the exchange of 
river water and sea-water took place very quickly—much more so 
than was commonly supposed—so that the upland water passed 
even more rapidly through the estuary at Southend than at 
Barking, where the cross sectional area was not one-twelfth the 
size. 


ON WOOD PAVEMENT IN THE METROPOLIS. 

At the last ordinary meeting of the session, on Tuesday, the 
27th of May, Sir J. W. Bazalgette, C.B., President, in the chair, 
the paper read was ‘‘On Wood Pavement in the Metropolis,” by 
Mr. George H. Stayton, Assoc. M. Inst. C.E. 

The author directed attention to the nature and extent of the 
various wood pavements in the metropolis, and to a comparison of 
the results obtained. The aggregate length of the streets of 
London was 1966 miles, of which, excluding 248 miles in course of 
nt 1718 miles were thus maintained by various authorities, 
namely :— 


Miles. 
573 
Granite 280 
53 
Asphalte .. 18 


The existing area of wood a pavement was 980,533 square yards, and 
its estimated cost £600,000. Not more than 4°38 per cent. was 
east of the City or south of the Thames. The method of con- 
struction adopted by the author was described and illustrated. 
His practice was to set out the levels of the channels so as to allow 
a rise to the crown of the road equivalent to 1 in 36 above the 
mean channel level. The inclinations of the channels should not 
exceed 1 in 150, and numerous street gulleys should be provided. 
An extra cost of 4 per cent. for eys was money well spent. 
The foundation of the Chelsea pavements consisted of a bed of 
concrete 6in. deep, composed of 5} parts of Thames ballast to 1 
part of Portland cement; the entire cost for materials and labour 
when completed was 2s. 34d. per square yard. The use of old 
broken granite as a substitute for Thames ballast, although 
cheaper, was not recommended. Concrete made from that mate- 
rial was less homogeneous than pure ballast concrete. The 
greater part of the wood pavement in London was composed of 
rectan; blocks of yellow deal. Before adopting wood pave- 
ment, the author inspected the various kinds of pavement then 
laid, and came to the conclusion that a plain but substantial sys- 
tem was the best. The blocks were 3in. by 9in. by 6in., and were 
specified to be cut from close and evenly-grained, well-seasoned, 
and thoroughly bright and sound Swedish yellow deals—Gothen- 
burg thirds. The author knew of no more suitable wood in the 


Daily traffic weight per yard width of pavement. 
System. 
400 tons. 500 tons. 750 tons. |1000 tons.|1250 tons 
d, 8. d. 6. da. 
Plain yellowdeal..; 1 4 — 19 1 10} 
Plain pitch pine 1 6 - 
Creosoted yellow! | | 
Henson’s.. .. — — 1 1 9 0 
Improved .. ..) — lll 21 
Asphaltic | 20 


It was strongly urged that local authorities should adopt measures 
for ascertaining the weight of traffic before laying down wood, 
that greater discretion was necessary in accepting tenders for con- 
struction and maintenance, and that no reasonable expense should 
be spared in supervision. On the whole, the author submitted 
that wood pavement was economical and convenient, that, not- 
withstanding many failures, the modern system had achieved a 
fair amount of success, and that there was no apparent reason why 
its use should not be extended. 


THE InstITUTION OF CrviIL ENGINEERS’ CoNVERSAZIONE,—On 
Thursday, the 29th ult., the President of the Institution of Civil Engi- 
neers—Sir Joseph Bazalgette—and Lady Bazalgette received a large 
company of ladies and gentlemen, about inall,ataconver'sazionc, 
held at the South Kensington Museum. The visitors, on entering the 
Museum, passed through the Architectural Court, profusely deco- 
rated for the occasion with foliage and flowering plants. Here in the 
earlier part of the evening the band of the Royal Engineers was 

tationed. The reception took place in the Second Division of the 
Architectural Court, and the visitors had thrown open to them the 
Lord President’s Court, where the mosaic portraits of artists’ an 
loan collection of works of art and examples of Oriental pottery 
were seen to great advantage under the electric light; the Italian 
Court, which was also brilliantly illuminated, and in this the Hun- 
rian band and the band of the Royal Engineers alternately per- 
ormed; the national collection of pictures by British artists, 
including the galleries containing the Raphael cartoons, the 
Sheepshanks’ collection, and the Keramic gallery, were also open. 
In the latter eed of the evening the Hungarian band completed 
a fine musical programme in the lecture theatre, which was 
crowded during their performances, The conversazione was a 
great success, and was generally allowed to be one of the most 
enjoyable yet held, although that of the President of the Institu- 


tion is generally looked upon as the chief of its kind. 
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RAILWAY MATTERS. 


THE new line of the Great Eastern Company between Cambridge 
and Mildenhall is completed as far as Fordham, and will be at 
once opened for general traffic. 

On the New York elevated railroads the number of passengers 
js now about 90,000,000 per annum, and the average fare paid 
about 64 cents, being 5 or 10 cents, according to the hour of the 
day. 

THE wages and salaries of officers and servants of German rail- 
ways for the last two years reported varied from 203 per cent. of 
the total expenses on the Halle, Sorau and Guben Railway to 
$4°3 per cent. on the Palatinate Railway. 

Mr. JouN E,. Woorren, general manager of the Philadelphia and 
Reading Railroad Company, patentee of the Wootten dirt-burning 
locomotive, has sold his rights, says the Philadelphia Record, in 
the patent for a sum estimated between 250,000dols. and 
300,000 dols. The purchase was made by an association of rail- 
way capitalists, who have formed a company, of which Mr, Joseph 
Wharton, president of the Wharton Switch Company, is the 
chairman. 

A “District Railway Guide to the International Health 
Exhibition” has been published by Messrs. Alfred Boot and Sons, 
Old Bailey. It contains a general account of the Exhibition under 
various heads, a clear coloured map, a map of the District Rail- 
way, and information relating to the means of reaching the 
Exhibition from all age The guide is well printed and is cheap ; 
the only objectionable feature is the distribution of advertisements 
throughout the matter. 

Tue death is announced of Dr. Henry Bethel Strousberg, whose 
name was at one time so well known as a railway tract 


NOTES AND MEMORANDA. 
AT a recent meeting of the Paris Acad of Sci , & paper 
was read by M. Hurion on “ The Variations of the Physical Pro- 
perties of Bismuth in a Magnetic Field.” 


A Goop cement for putting tickets on ironwork and tin is thus 
made:—Take rye meal, a little solution of glue and water, and 
make a paste, but not too thick; mix it with as much Venetian 
turpentine as necessary. It will stand water. 


In a paper recently read before the Society of Arts ‘‘On Bicycles 
and Tricyles,” Mr. C. V. Boys gives the results of some experi- 
ments on the crushing resistance of the small hardened steel balls 
used in the bearings of these machines. A ball 0°1875in. diameter 
broke with 2 tons 13 cwt.; one 0°25in. diameter broke with 
4 tons 9 ewt.; one 0°375 crushed with 8 tons 7 cwt. The wear of a 
set of twelve of these balls in an Otto machine after 1000 miles 
running was given as under 21 grains, 

In the last paper of the session read by Mr. Stayton, C.E., at 
the Institution of Civil Engineers, the aggregate length of the 
streets of London was given as 1966 miles, of which, excluding 248 
miles in course of formation, 1718 miles are maintained by various 
authorities, namely :—Macadam, 573 miles; granite, 280 miles; 
wood, 53 miles; asphalte, 134 miles; flints or gravel, 798} miles. 
The existing area of wood pavement is 980,533 square yards, and 
its estimated cost £600,000. Not more than 4°38 per cent. is east 
of the city or south of the Thames. 


THE deaths ig oye in twenty-eight great towns of England 
and Wales for the week ending May 24th corresponded to an 
annual rate of 19°0 per 1000. The annual death-rate from all 
causes, which had been equal to 22°0, 20°6, and 19°0 per 1000 in the 


abroad. He was, however, only a financier. He was born of a 
Jewish family, commenced life by criticising works of art, then 
bought and sold them in Germany and England, then was 
entrusted by English capitalists to construct a railway in his 
native East Prussia. On this and other lines which followed he 
made enormous sums of money, and after buying mines and estates 
too largely he got into difficulties and gaol and never recovered his 
position. 

PEOPLE will go a great deal out of their way to travel in the 
most comfortable carriages, and the Midland Company, acting on 
this, is expending a good deal on the improvement of the whole of 
the rolling stock on the suburban branches. One hundred new 
carriages are building, forty of which aregready, and started 
running on the 20th inst. The carriages are brilliantly lighted by 
gas on Pintsch’s system, and the new carriages may claim to be 
among the best-lighted now running on any English railway. 
Reading lamps are thus made unnecessary, and the damage and 
danger resulting from their use are avoided. 

Mr. A. 8S. BrairHwaite, who designed the locomotive engine 
Novelty, which competed in the historical and famous contest 
on the Liverpool and Manchester Railway in 1829, died on the 
10th March last, at Gisborne, New Zealand, at the age of eighty- 
three. The Railway News says:—Mr. Braithwaite settled in New 
Zealand a good many years ago, and was well known throughout 
that colony. The engines which took part in the test were 


three preceding weeks, declined to 18°5, and was lower than inany 
previous week of this year. During the first eight weeks of the 
current quarter the death-rate averaged 20°6 against 20°4 and 22°0 
in the corresponding periods of 1882 and 1883. Small-pox killed 
seventeen. This is not one-fifth as many as were killed a whoop- 
ing cough; it is about one-fifth as many as were killed by measles, 
and less than those killed by diphtheria. 

For the week ending May 10th, 1884, in twenty-nine cities of 
the United States, with an aggregate population of 6,918,100, there 
died 2673 persons, which is equivalent to an annual death-rate of 
20°1 per 1000, a slight decrease over that of the preceding week, 
when it was 21°3. For the North Atlantic cities, the Sanitary 
Engincer says, the rate was 20°1; for the Eastern cities, 20°3; for 
the Lake cities, 18°3; for the River cities, 17°0; and in the Southern 
cities, for the whites, 22°9, and for the coloured, 33°9 per 1000. Of 
all deaths, 35°5 per cent. were under five years of age, the propor- 
tion of this class being highest in the Lake cities—viz., 45°6 per cent. 
All these rates are somewhat less than for the previous week. 


REFERRING to the very fine platinum wire recently mentioned 
in this column, some correspondents, Messrs. W. and L. E. Gurley, 
Troy, N.Y., of the Scientific American, says:—‘‘ Dr. Wollaston 
published in 1813—Philos. Trans.—an account of his making the 
wire ;g}ypin. diameter. Our Mr. E. W. Arms has, since the fall 
of 1876, handled large quantities of it, as shown in hundreds of 
transits and levels now in use. The size ordinarily used for field 
t its is platinum wire of 0°003in., covered with silver to 0°lin.; 


George Stephenson’s Rocket, T. Hackworth’s Sans Pareil, and A. 
8. Braithwaite’s Novelty, the Rocket coming off victor. The 
Novelty was, however, a good engine, and received warm praise. 

In a report on a collision which occurred on the 10th April, at 
the Joint Great Northern and Lancashire and Yorkshire Railway 
station at Bradford, when the driver failed to stop his engine 
by means of his vacuum brake, Major Marindin says: ‘‘ The 
collision was due to an act of forgetfulness on the part of a shunter, 
who omitted, when detaching the engine from the incoming train, 
to fasten up the vacuum brake pipes on the engine, so that this 
brake was useless when the driver applied it in order to stop his 
engine, when bringing it back to be attached to the front of the 
outgoing train. This collision would probably not have occurred 
if the driver had looked at the indicator supplied to show whether 
or not the brake is in working order; but it could not possibly 
have occurred if the brake had been an automatic one, for in this 
case the driver would have been unable to start his engine at all 
unless the brake had been in proper running order.” 


Tre German Government Railway department has published a 
valuable summary of railway statistics chiefly to March, 1882, It 
appears that the entire length of railway lines in operation was 

340 kilometres. The number of railway stations was 5415; of 
railway officials and labourers, in round numbers, 290,000 ; of loco- 
motives, 11,000; goods carriages, 226,000; passenger carriages, 
20,000. The number of passenger trains run in the year was 
223,600,000; whilst 168,000,000 of tons were conveyed by trains of 
all kinds, The distance traversed by the 11,000 locomotives 
during the year is estimated at 312 millions of kilometres, or about 
an average of 28,363 kilometres each. If the carriages and wagons 
were arranged in a line they would occupy 862 kilometres, and the 
amount of money invested by the present proprietors was esti- 
mated at about £452,700,000. The entire receipts were set down 
in round numbers at £46,100,000, and of expenditure at 
£25,750,000, being a surplus of £20,350,000, which would give 
about 4} per cent, interest on the capital invested. The relative 
security of railway travelling in Germany may be inferred from 
the following figures :—The deaths are about one in every 54 mil- 
lions of travellers ; injury to one in every 2} millions of travellers. 


THE Whitsuntide traffic returns from London by the Great 
Western Railway show that about 29,500 ngers were booked 
from the Company’s London stations during Saturday, Sunday, 
and Monday as compared with 25,000 conveyed last year and 
28,500 in 1882. The traffic at the principal country stations was 
heavier than last Whitsuntide, there being 7000 passengers booked 
from Birmingham, 6000 from Bristol, over 4000 from Cardiff, 
about 3500 from ——— and over 2000 from Plymouth and Bath. 
The Great Eastern Railway conveyed from London stations on 
Monday about 115,000 passengers, as compared with 83,000 last 
year. In 1882 the number was 120,000; that year the Queen went 
to Epping Forest. Upwards of 34,000 passengers were conveyed to 
Chingford—Epping Forest—by a special service of trains every ten 
minutes from cornenersours and every thirty minutes from 
Fenchurch-street. he London, Brighton, and South Coast 
Railway shows a slight diminution—64 trains and 24,987 mgers. 
On the corresponding holiday last year there were 26,048 passen- 

Ts ; in 1882, 24,841. The Crystal Palace bookings in 1883 were 

up to2 p.m., as against 8250 on Monday. On the London, 
Chatham, and Dover Railway, a reduction in excursion fares to 
several towns, noeny Sheerness and Herne Bay, had the effect of 
doubling the issue of tickets to those places, and up to 4 p.m. on 
Monday 15,246 persons had been conveyed to the High Level 
Crystal Palace Station, irrespective of the country visitors who 
alight at Penge and there enter the grounds. The South-Eastern 
ilway shows a gain upon last year of nearly 2000, the figures for 
the three days of the holidays oo 65,401 in 1884, as compared 
with 63,762 in 1883. The em Tilbury, and Southend Rail- 
way, whose terminus is in Fenchurch-street, sent away on Monday 
20 trains to Gravesend, Southend, &c., with about 16,000 people. 
In 1888 the trains numbered 16, and ngers 13,000; in Tse at 
the corresponding time there were 17,000 travellers in 23 trains. 

London and South-Western Railway ran an excursion to 
Portsmouth, Southampton, Salisbury, &c., which alone conveyed 
over 1000 people. The Midland and the Great Northern Railway 

tsuntide traffic has been found to be of a most satisfactory 
character. The fine weather caused a striking diminution in the 
attendance at the National Gallery in Trafalgar-square. The 
humber of visitors on Monday was 9900. On Easter Monday last it 
Was 18,150. Still more remarkable was the experience at the 
British Museum in Bloomsbury. Up to 6 p.m. Monday only 8081 
Persons had visited the collection. Last r Monday’s return 
was thought a small one, but amounted to 8200, 


this drawn to 0°003in. will leave the platinum when the silver is 
dissolved off to be 0°00009. This wire will sustain a weight of 
four grains, or a ball of wax the size of a pea.” 

Dr. LECHER has made the following experiment. A ray of light 
was divided, as in many experiments on interference, into two 
parts, which, after passing through two parallel glass troughs, 
were caused to reunite, giving the usual interference bands. The 
troughs contained strong solution of nitrate of silver. By means 
of electrodes of silver an electric current of 6 ampéres strength 
was carried in opposite directions along the trough, so that in one 
trough the current flowed with the light, and in the other against 
it. But in no case, Nature says, was any displacement of the 
fringes observed. Dr. Lecher concludes that the velocity of light 
is not influenced by a current flowing through the medium. 


A BrvssELs correspondent says that, under the name of 
“ Chromo-excitateur Industriel,’ MM. J. Pressac et Cie., Paris, 
make a salt which, by simple solution in water and without 
previous manipulation, produces a liquid capable of generating 
electricity, being suitable for the production of motive-power, 
illumination, and all the usual applications of electricity. The 
salt becomes partially dissolved in 2 parts of water without increase 
of temperature, and this in a few seconds, so that the liquid 
obtained may be used at once. The batteries have only a single 
cell, without porous jar, the zinc and carbon being immersed in 
the same jar, and the battery emits no smell or fumes while in 
action. 


ALTHOUGH a great improvement was made in the ferro-prussiate 
process for the reproduction of drawings in giving blue lines on 
white ground, it was never quite satisfactory. It now been 
superseded by a process which, indeed, requires a lithographic 
press for printing off the copies, but which otherwise is effected 
by means of the same apparatus as the “blue” copies. This pro- 
cess, which is now adopted by the Belgian department of Ponts et 
Chaussées, affords black lines in printer’s ink on a white ground. 
A zine =_ is coated with Jews’ pitch, thinned with organic 
acids. The tracing is placed over it in a frame with glass above, 
as in the ferro-prussiate process, and exposed to the sun. The 
pitch becomes hard except where protected by the black lines of 
the tracing. The plate is washed, which has the effect of remov- 
ing the portions still soft that have not been protected by the 
lines. Acid is then poured over the plate, which bites into the 
lines, as in ordinary etching, and the plate is polished to give 
sharpness to the lines. Any number of copies may then be struck 
off with printers’ ink, as in copper plate printing. The plates 
may be prepared in the office, and sent to a copper-plate printer 
for the requisite number of copies to be struck off. 


In a letter sent by Mr. J. H. Stewart to Nature, ‘On the Trans- 
mission of Organic Germs through Cosmical Space by Meteoric 
Stones,” he remarks that .in his addendum to his well-known 
lecture on ‘‘The Origin of the Planetary System,” Professor Helm- 
holtz uses the following notable sentence, to which, so far as 
he is aware, attention has not hitherto been directed :—‘‘ But even 
those germs which were collected on the surface when they reached 
the highest and most attenuated layer of the atmosphere would 
long before have been blown away by the powerful draught of air, 
before the stone reached the denser parts of the gaseous mass, 
where the compression would be sufficient to produce an appre- 
ciable heat.” Helmholtz is contending in favour of the possible 
transmission of germs from one heavenly body to another, and his 
point here is that the germs, owing to their being small and light, 
will be more rapidly retarded—blown back—on reaching the first 
traces of our atmosphere than the stones on which they reside, and 
will thus escape the great rise in temperature to which the stones 
are subject in consequence of friction and air compression. Now, 
when a germ just leaves its meteorite its velocity is equal to that 


of the meteorite. If m be the mass of the germ, me will be the 


heat developed in destroying its egy Were all this heat to 

to raise the temperature of the germ, the rise in temperature would 
bet = 53s » 8 being the thermal capacity of the germ. This shows 
that the rise in temperature is independent of the mass of the body 
brought to comparative rest by the atmosphere. reality, since 
the germ experiences a greater retarding acceleration than the 
stone, its temperature must rise much more rapidly, and con- 


ently higher than that of the stone. Further, the terminal | f 


8 

velocity of the germ will be less than that of the stone, which will 
conduce to further raise the temperature of the former. Of course, 
neither the stone nor the germ will get all the heat generated, but 
this cannot materially affect the question, 


MISCELLANEA. 


Tuer Philadelphia International Electrical Exhibition will be 
opened on Tuesday, the 2nd September; closed on the 11th Octo- 
a and goods for exhibition will be received from 11th to the 30th 

ugust, 


TuE Midland Canal and Railway Rates Association, which is in 
favour of the Canal Boats Act Amendment Bill promoted 0 
G. Smith, of Coalville, have asked Sir E. Lechmere, Bart., M.P., 
to accept the presidency of this Association. 


THE Stoke-upon-Trent Town Council have refused the application 
of the tramways company to utilise steam instead of horse-power 
upon the London-road branch. This step has led the tramways 
company to discontinue the line consequent upon the heavy 
pase oe Hp The inhabitants, however, are fully alive to the import- 
ance of the tramway lines, and have appointed a deputation to 
meet the Council and solicit the withdrawal of its objection. 


THE injunction recently obtained by the Gas Light and Coke 
Company against the Vestry of St. Mary Abbott, Kensington, to 
restrain the vestry from using steam rollers to the injury of the 
company’s mains, was a test case which may have very important 
results. It can scarcely be pretended that gas mains in any street 
shall prohibit the use of steam rollers; but it would appear that 
whenever a gas company has reason to think the mains will be 
injured by such rollers, an injunction can be obtained to stop such 
use. 


A Boston dispatch to the Providence Journal states that the 
recent experiments undertaken at Harvard College to test the 
value of electrical changes in the atmosphere as indications of 
coming weather changes have been very promisi Though the 
observations are not yet full enough to justify decided statements, 
** coming changes in the direction of the wind, rainy weather and 
coming storms,” it says,-‘‘ are foretold by the apparatus.’ The 
— employed, which is substantially that devised by Sir 

illiam Thomson, with some adjustments, photographs every 
ehonge in the electricity of the air, and also indicates the degree of 
change. 

ACCORDING to the Leipzic Chemisch-Technische Central Anzeiger, 
the question of the relative advantages of vertical and horizontal 
boilers has recently been a subject of discussion and experiment 
in German technical circles. It is remarked that in some important 
manufacturing establishments vertical boilers have of late years 
been replaced by horizontal ones, although the former description 
was more in favour ten or twelve yearsago. The disadvantages 
of the vertical system are said to be the injury done to the boiler 
by the concentration of the fire at one spot and the relatively 
smaller generation of steam which takes place with so large a pro- 
portion of vertical heating surface. 


THE promoters of the Birmingham Electric Lighting Order, 1883, 
applied to the Birmingham Town Council on Tuesday for a further 
extension of the time limited by the order for the appropriation 
and deposit of capital. It was explained that, owing to the dis- 
turbed state of the money market and the failure of several 
electric lighting schemes, the promoters had been unable to raise 
the required capital, notwithstanding that they were able to show 
a certain prospect of success. The Council, on the motion of the 
mayor, resolved to extend the time until July 1st, 1885, his wor- 
ship remarking, ‘‘that the Council had no wish to place any 
obstacle in the way of the electric lighting company.” 

THE number of lifeboats now under the management of the 
National Institution is 274, and their services during each month 
of the past year were as follows :—January, 33 1 hes, 70 lives 
and 3 vessels saved ; February, 39 launches, 53 lives and 5 vessels ; 
March, 41 launches, 105 lives and 1 vessel; April, 9 launches, 28 
lives and 1 vessel; May, June, and July, 15 launches, 47 lives and 
2 vessels; August, 11 launches, and 23 lives; September, 51 
launches, 127 lives and 4 vessels ; October, 22 launches, 106 lives 
and 4 vessels ; November, 22 launches, 41 lives and 5 vessels ; De- 
cember, 40 launches, 125 lives and 5 vessels. Total number of life- 
boat launches during the year, 283; lives saved, 725, and vessels 
saved, 30. 

On the 28th ult. Messrs. D. J. Dunlop and Co. launched at Port 
Glasgow a little steamer—the Centauro—built for local trade on the 
River Plate, and specially designed for working in shallow water. 
She is 180ft. long, 30ft. beam, and 11ft. depth of hold, with accom- 
modation for twenty first-class passengers and a large number of 
second-class passengers. The machinery consists of two pairs of 
compound engines, driving twin screws, and having cylinders 18in. 
and 35in. by 24in. stroke, with two boilers of extra large size, 
working at 801b. pressure. Both the hull and boilers are of steel, 
and have been built under the superintendence of the managi 
owner, Commandante Miguel Scuriano, and Messrs. Flannery 
Fawcus, Liverpool. 


ACCORDING to an official report from La Rochelle, excavation of 
the new Docks at La Pallice will, it is expected, be completed 
about the end of this year, and the construction of the outer 
harbour has already made some progress, electric light being used 
for carrying on the works at night. The sum voted by the Govern- 
ment for the works in 1884 was 1,800,000f., and it is anticipated 
that a grant of 1,500,000f. will be included in the next extraordi- 
nary Budget for the continuation of the works. It has, however 
been intimated to the Chamber of Commerce and Municipality of 
La Rochelle that further similar supplies must not be counted on 
for the purpose of finishing the new harbour within the time 
originally fixed, viz., 1888. But with the object of avoiding delay 
in the opening of the port, the State proposes to give a guarantee 
of 4 per cent. on a loan redeemable in fifteen years, the town find- 
ing the money to complete the works. 


FAnciks and fashions for artistic irregularities afford some work 
for machinists. For making note paper with ragged edges, the 
Paper World says Messrs. Crane Brothers have a machine, 
the effect being obtained by tearing the sheets apart. This 
is to imitate old style paper, the edges of which were un- 
trimmed. Envelopes are made with flaps having ragged edges, to 
correspond with the note paper accompanying them. A paper 
with the water-mark “Grecian Antique” is made. It is an imita- 
tion of the old hand-made paper, with the impressions of the wires 
of the coucher upon it. This is a.remarkable imitation, and it 
would hardly be supposed that it could be done so well by 
machinery. It would be thought that a machine would make the 
impressions with too much of a uniformity. This, however, is not 
so, for the impressions of the wires are faint here and more dis- 
tinct there, so that the similarity to hand-made paper is perfect. 


From an official report on public works at Loanda, Portugal, we 
note that there has been much controversy there lately concerning 
the construction of an aqueduct to convey water from the river 
Bengo to the capital, which is supplied with drinking water by 
means of sailing craft plying regularly, and the water brought in 
casks is deposited in iron tanks or reservoirs, and sold at a price 
too high to be available by the natives, who are obliged to take 
their supplies from only two public wells, the water being too: 
brackish even for one’s daily bath. The scarcity of fresh water in. 
Loanda is a serious evil. Some years ago a capitalist of that city, 
in concert with a British capitalist and railway contractor of Liver-: 
pool, made a very favourable offer to the Government of Lisbon,, 
after receiving the approval of the Colonial Government, to con-- 
struct an aqueduct from the river Bengo and other works of a- 
public nature, with the right of property for twenty years. But,. 
after much loss of time and capital, it was understood that: 
patriotic motives would not permit the contracts to be given, and. 
thus fell through a most favourable offer to supply Loanda with. 


resh water. At present the sanitary arrangements of the city are: 
very defective and primitive. There are no drains or cesspools in- 


consequence of the want of water for flushing them; offal and. 
refuse of all descriptions are thrown on the beach, to be washed 
backwards and forwards until swept out to sea. 
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FAIRBAIRN’S SCREW ROLLING MACHINE 


MESSRS, KENDALL AND GENT, ENGINEERS, SALFORD. 


Tue accompanying illustration represerts a screw forging 
machine—Fairbairn’s patent—manufactured by Messrs. Kendal] 
and Gent, of Manchester, for rolling screw threads on bolt 
blanks or other suitable patterns on cylindrical pieces of iron or 
steel, such as twist drills, spindle ends, &c. The process of 
rolling threads on bolts is by no means a new one; but the 
inventor claims to be the first to produce screws by this process 
without raising the threads beyond the diameter of the iron 
from which they are made, and also tLat he is able to give any 
number of revolutions to the screw under formation while it 


the foot lever the bolt blank is drawn inward with its adjustable 
sliding support. On arriving at any fixed point the holder 
pushes against a lever which reverses the machine, and the 
screw is rolled in the opposite direction and delivered finished. 
All the wheels and shafts are made of steel. By this machine 
uniformity of pitch and shape of thread is secured with the 
smoothness of and at the same time greater strength than cut 
threads. Coupling screws of large diameter have been made 
for railway carriages on these machines, and have been produced 
with such accuracy that they have fitted nuts perfectly. To pro- 
duce right and left-hand threads no alteration in the position of 
the shafts is required, but merely a change of rollers. In the 
manufacture of screws with deep threads and wide pitch a con- 
siderable saving of time and material is effected by this process, 
as no scrap is made, as in the ordinary process, and the bolt 
blanks are consequently made proportionately shorter, the ma- 
chine adding to the length of the screw what is usually cut 
away to leave the The machine is also capable of 
making screws which cannot be cut at one operation, such as 
French rail screws, which are parallel along the top, but taper 
at the bottom of the threads. With regard to the question 
which might naturally be raised in connection with this method 
of manufacturing screws, as to whether they are not liable to 
be affected by differences in the temperature of the iron, it is 
pointed out by the inventor that in all previous attempts to roll 
screws the bolt had to be run through the rolls several times 
until brought down to a given size; but in this machine the 
bolts are finished at one run through the rolls, and every screw 
is taken direct from the bolt furnace, whilst, in addition, no 
attempt is made to roll two screws from the same rod at one 
heat, consequently any difference in temperature is so far 
— as not to be sensible in the diameter and length of 
nu 


DYNAMOMETER BRAKE. 


Tue modification of the Prony dynamometer brake, illustrated 
above, has been made by M. Ch. Bear, of Jemeppe-les-Liége, 
Belgium, with a view to the avoidance of the variation in the 
resistance offered by that brake. The idea involved is to make 
use of the oscillation of the brake strap and connections to 
increase or diminish the grip of the brake, so as to produce 
uniformity. In our illustration A is the brake pulley, BB are 
side pieces forming a frame, C is the usual flexible metallic band 
fixed at D to the frame, and having one extremity held by a 
screw at E, The other extremity is attached to the rod F, 
which carries at G a crosshead and a pair of rollers, which roll 
on the excentric path formed of two bars H H fixed to the frame 
B, so that when the longer part of the frame descends the rollers 
run up the path H under the influence of the rod K pivotted at 
P, and thus increase the grip of the brake strap. When the 
frame rises the rollers G, rolling on the lower part of the 
excentric path H, reduce the grip, and the lever at once 
descends, With a determined weight M, therefore correspond- 
ing to the power to be censamanl ys 5 brake is self-adjusting. A 


very slight cause of error exists in the action of the rod K, 
which is + or — according to the oscillation of the frame, but 
this has little effect. 


ELECTRIC LIGHT IN POWDER WORKS. 
Some time ago we reported that the use of electric light had 
now been introduced in gunpowder manufactories, the Gun- 
powder Mills, near Kendal, having adopted this mode of light- 
ingin their works. We may add that on the Continent, also, 
and already since the end of last year, the electric light has been 


places before the buildings, the latter the various ateliers. The 
incandescent lamps from Gebr. Siemens and Co,, Charlottenburg, 
are very perfectly made both as regards uniformity of resisting 
power and good workmanship. These lamps not only last very 
long, but the different kinds of 8, 16, and 32-candle power are 
all of equal tension, so as to avoid the irrational installation so 
manifest in the A and B lamps. 

The incandescent lamps are mounted in pairs in transportable 
lanterns fitted with German silver reflectors of double focus. 
These lanterns have the appearance of locomotive lanterns, and 
are doubly secured. The socket of the lantern contains three 


used with tt success by one of the largest. gunpowder works 
in the branch establishment of 
the Uni Rhenish Westphalian Gunpowder Mills, Cologne 
(Vereinigte Rheinisch Westphiilische Pulverfabriken). The 
electric light current is produced by a dynamo machine (Giilcher 
system) of 180 ampéres and 65 volts, It is well known that this 
system is distinguished by the low tension or pressure of the 
electric current, which excludes every danger; by its power of 
working are and incandescent lights of any power simultaneously 
in parallel circuits with one dynamo machine; by the perfect 
independence of all lamps from each other; by the constant 
tension of the current with any number of lamps being lighted, 
por f the proportion between power required and light pro- 
duced, 

In the before-mentioned establishment the dynamo machine is 
worked by a steam engine of 25-horse power, which is fitted 
with a very sensitive regulator by Messrs. C. A. Chanieux and 
Co., Aix la Chapelle. There are two arc lamps and 114 incan- 


descent lamps in use. The former serve to illuminate the open 


contacts, by means of which the electric current can be cut off 
or opened both for each single light or for both lamps together 
simultaneously. Outside the buildings in which the dangerous 
part of the manufacture is being carried on iron boxes are 
mounted before the windows, which boxes contain isolated con- 
ductor screws, upon which the movable lanterns exactly fit. 
These conductor screws are fitted with two switches for each 
lamp, but so that the electric current can only be 
opened when the lanterns are firmly fixed. The conducting 
wires consist of trebly-insulated and vulcanised caoutchouc 
wires carried to the lantern on wooden insulators from diame- 
trically opposed sides, so as to avoid any intentional or uninten- 
tional approach of the wires amongst themselves, no matter 
whether the lanterns are put up or not, and not even then when 
by mechanical force one of the wires should be broken. The 
strength of the incandescent lamps at these places equals about 
16-18-candle power; whilst in the engine-rooms lamps of 8 and 
$2-candle power have been employed. 

Especially in places where a uniform, steady, and intense 
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light is required, and particularly in those ateliers where the 
the well-known brown prismatic powder—a speciality of the 
above-mentioned gunpowder works—is being manufactured, the 
advantage of electric light manifests itself clearly, and the work- 
men are well satisfied with this improvement. As appears from 
the foregoing, it seems as regards safety the arrangements at the 
works at Hamm-on-the-Sieg touch on perfection, inasmuch as 
the formation of sparks is absolutely excluded as well during 
the ordinary working as from any elementary influences which 
can possibly occur at gunpowder works. 

It may still be mentioned that the two are lamps at Hamm 
are placed at such a long distance from the dangerous buildings 
that any influence on the latter must appear impossible. The 
whole installation has been carried out by the Gesellschaft fiir 
Electrisches Licht and Telegraphenbau B. Berghausen and Co., 
Ehrenfeld-Cologne, which company has thereby proved its 
efficiency much to its advan This company has lately 
bought the Giilcher patents for the whole of Germany. 


THE CORINTH CANAL. 

THE Wochenblatt fiir Architekten und Ingenicure gives some 
facts relating to this project, which a Parisian company has 
undertaken to carry out according to the designs and 
under the personal direction of Herr Gerster; the scheme 
having been drawn up by him some time ago for General 
Tiirr, the owner of the concession. The saving in distance 
which the canal will effect for vessels trading with the Levant is 
about 205 miles from Trieste and 105 miles from Genoa and 
Marseilles. 

The idea of cutting through this narrow strip of land can 
be traced back to the year 625 B.c. The political relations of 
the Grecian States precluded the scheme being carried into 
effect, and when it again became a subject of discussion, it was 
abandoned on account of the prevailing opinion that the sea on 
the western coast was at a higher level than at the eastern side 
of the isthmus; it being feared that the execution of the work 
would cause the eastern portions of the district to be inundated. 
Both Julius Cesar and Caligula gave attention to the subject, 
but it was reserved for Nero to make a definite commencement 
of operations. Excavations were commenced at both sides in 
the year 67, and although some progress was made, operations 
were stopped on account of a revolution in Gaul, and the death 
of Nero, which took place shortly after, caused the work to be 
finally abandoned. Herr Gerster’s design corresponds toa great 
extent with that projected by Nero, traces of which are in éxist- 
ence at both terminal points and at thirty-five places on the 
line of the canal, where shafts are still visible. 

The total length is 3 miles 1650 yards, and deep water is 
reached within 200 or 300 yards of the coast line at each end. 
The canal takes a north-easterly direction, commencing at the 
Gulf of Algina and ending at Acrocorinth. About two-thirds of 
the line of the canal has to be pierced through hard reck. The 
section corresponds with that of the Suez Canal, 72°18ft. in 
width and 26°24ft. depth of water. In the portion cut through 
soft ground there will be sloping sides, which will reach to a 
height of 64ft. above the water, the banks being 6$ft. in width. 
Passing stations have not been arranged for, as the time occu- 
pied in going through the canal will not exceed an hour. 

Tt had at first been intended to carry out the necessary blast- 
ing operations upon a principle combining mines bored vertically 
and horizontally, both being fired simultaneously by electricity. 
It was, however, soon discovered that the operations of boring, 
blasting, and conveying materials, &c., would necessarily inter- 
fere with each other, and thus cause loss of time. It was there- 
fore decided to effect the blasting by means of deep vertical 
mines, provided the boring could be carried out, as in that case 
it could proceed independently of the other portions of the work; 
the depth to be bored being about 200ft. ‘Two boring machines 
were therefore ordered, one a drill-borer on Jarolimek’s 
patent system, and the other a vertical drill borer. The 
former was provided with two driving cylinders of 2%in. 
diameter and 3}in. stroks. There was also an_ oscillating 
cylinder of 2gin. diameter and 2}in. stroke, for allowing the 
borer to work rapidly. The rod was 2jin. in diameter, and the 
cross-mouthed borer 2fin. The machine is designed for making 
horizontal, or nearly horizontal, bores of about 10ft. in depth. 
It requires steam of the pressure of three atmospheres, and in- 
cluding the change of bores, it can bore about 10ft. per hour 
in solid chalk, requiring the application of about 30 gallons of 
water per hour. The vertical drill borer had two driving 
cylinders of 43in. diameter and 5{in. stroke. It was fixed on 
a boring wagon, and had a rod of 3j;in. diameter, the cross- 
mouthed borer having 3fin. The work done, including the 
change of rods, &c., amounted to 64ft. in five hours, the removal 
of the rod during one and a-half hours having been necessitated 
by the hardness of layers of the stone. This machine requires 
about 57 gallons of water per hour. A portable boiler was 
used, with a heating surface of 210 square feet, the pressure 
during the boring being three to four atmospheres. 

The consumption of dynamite during the entire work is cal- 
lated at about 1100 tons, and the entire cost of the work is 
estimated at about one million sterling, four years being the 
time expected to be occupied in the work. 


A FISHING FLEET.—A few daysagoa successful trial trip was made 
of two steamers, named the Perseverance and Endeavour, the last 
of four which Messrs. Raylton Dixon and Co. have just com- 
pleted for the Great Yarmouth Steam Carrying Company, and 
which will be employed in the fish trade as carriers between the 
trawling fleet in the North Sea and the London Billingsgate Fish 
Market. The vessels are 128ft. length over all, 21ft. beam, 
lift. 7in. depth of hold, and have engines 50-horse power, by 
Messrs. Blair and Co., Stockton, and maintain at sea an average 
speed of eleven knots per hour. The engines are placed in the 
afterpart of the vessels, and the fore hold is divided into two 
compartments, the smaller being for the stowage of broken ice, 
which they carry out to the fishing fleet, where this is delivered 
to the trawlers, and in return they receive from them the packed 
boxes, which are stowed in the main hold of the steamer. The 
main hold is protected from the effects of external heat by being 
lined throughout with timber and caulked, the space between the 
lining of shell packed with non-conducting material, the same 
being the case under the deck. The bottom of the hold is filled 
up to some depth above the floors with concrete made with iron 
dross. A trough along the middle drains the water to the well, 
from which it may be pumped. The first two vessels of this fleet, 
named Energy and Industry, which left Middlesbrough a little 
more than a fortnight ago, have been delivering two cargoes per 
week at Billingsgate, and easily maintain their eleven knots’ speed, 
On leaving on the 20th ult., these vessels took in tow five iron 
trawlers, which have been built to the order of the same owners, 
and are 72ft. length over all, breadth 19ft., depth of hold 10ft. 
These also have steam engines and capstans on board for working 
the trawling ropes, and will be fitted with their masts and sails on 
their arrival at Great Yarmouth. This may be noted as somewhat 
of a new departure in the fishing trade, viz., the employinent of 
one which is likely, we believe, in the 
uture op’ a large extent, The whole fleet hz 
built in the space of four months. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
correspondents. 


MR. CHAMBERLAIN AND THE SHIPOWNERS. 


Srr,—The President of the Board of Trade, in his speech in the 
House of Commons on the 19th ult., said: —‘*‘ The Said was missing 
in 1883, and eighteen hands were believed to have gone to the 
bottom. She was insured for £16,000, and she was valued by a 
firm of valuers in the City at £11,000.” From this statement it 
seems that he intended to convey to the House that the owners 
had insured her for £16,000, they well knowing that she had been 
valued by experts at £11,000. The Secretary of the Board of 
Trade informs me that those valuers were Messrs. Bailey and 
Ridley, 16, London-street, London, and that the valuation was 
made at the request of the Board of Trade. It was a piece of im- 
pertinence to order the valuation of other people's property without 
their consent. On the 3lst March last a formal investigation was 
held in this town by Mr. H. C. Rothery, Wreck Commissioner, 
assisted by Captain Knox, R.N., and Captain Patterson as 
assessors. After finding that this steamer was without doubt in 
good seaworthy condition, not overladen, and of sufficient stability, 
the question of insurance was very prominently brought forward. 
Though I might have declined to give any information on this ques- 
tion, I gave the fullest I could. The value arrived at by the Court 
was £15,800—as a matter of fact, her cost to the owners was, first 
and last, nearly £21,000—and their report is as follows:—‘‘ On the 
whole, we think that, as regards both ship and freight, the owners 
are very fully insured, and that they will not be losers by 
the event.” And yet, with this report before him, Mr. Cham- 
berlain gets an off-hand valuation of £11,000 made by a firm 
who never saw the Said, and probably never heard of her till 
she was lost. The Said was lost in the terrible gale of 11th and 
12th December, 1883. Taking into consideration the loss of her 
services, premium of insurance—paid and payable since she was 
lost—and contributions for the support of widows and orphans of 
the crew, the owners lose nearly £3000. 

In April, 1883, the s.s. Carbon, belonging to Messrs. William 
and George Hedley, coalowners of this town—who were the princi- 
pal owners of the Said—was arrested by the Board of Trade for 
alleged overloading. Mr. George Hedley, the managing owner, 
feeling sure from long experience that she was not overladen, 
declined to lighten her, and she lay in the Tyne, with the crew on 
board, for some seventeen days. Notice of legal i was 
given by the owners for detention, and then the Chief Surveyor of 
the Board of Trade, Sir Digby Murray, was sent to the Tyne to 
inquire into the matter. After inspecting the st , he imme- 
diately and unconditionally released her, fully apologising for the 
seizure and consequent inconvenience and annoyance to the owners. 
Eventually, after taking into consideration the ample apology 
made by Sir Digby Murray, the owners voluntarily withdrew from 
their legal proceedings, siiverhhion their claim to £20 per day for 
detention, upon payment by the Board of Trade for the monies 
actually rN sent or crew’s wages, &c. These are the men whose 
character Mr. Chamberlain has attempted to traduce by unworthy 
insinuations as to over-insurance. A. P. HARRISON, 

Newcastle-upon-Tyne, 28th May. Managing Owner of Said. 


THE EFFICIENCY OF FANS. 

S1r,—I have been too occupied to notice the letter signed by Mr. 
Aland, in THE ENGINEER of May 14th, in reference to water-gauges. 
I can now call attention to the fact that tests Nos. 8 and 9 of the 
30in. blast fan are perfectly harmonious in water-gauge as closed 
tests; but in Test 8 a quantity test was taken, with the fan run- 
ning at the same speed. This is proved by Test 10, which is simply 
a quantity test. Your readers may rest assured that the water- 
gauges in all cases have been given as taken and observed at the 
moment. The water-gauge of 3}in. was taken by the members of 
the South Staffordshire Institute, and recorded by them. The 
discrepancy to which Mr. Aland alludes is very simply explained. 

The anemometer readings were averaged by passing the instru- 
ment slowly across the exhaust tube through the centre, and from 
top to bottom. Thus the slow speeds of the air current reduced 
by skin friction on the tube are recorded, and also the higher 
speeds of the central portion of the air current ; thus if the instru- 
ment is not passed at equal speed over the various portions of the 
air current, a result dew the average speed will be recorded. 
The water-gauge being placed at a spot near the centre of the 
exhaust tube records the air speed at that spot, and experiments 
have proved that in gpen fans of the new type the water-gauge 
taken near the centre of the full open exhaust tube agrees closely 
with the water-gauge taken with the same tube closed up and 
sealed to exclude all air. 

There is an intermediate water-gauge higher than either the full- 
open or closed water-gauge, where air is admit to the fan 
through an aperture too small to fill the fan. This I could demon- 
strate from the action of large Guibal fans and Waddle fans at 
work on the mine, and with the mine top thrown open; but I am 
unable to find time just now. 

Mr. Aland’s remark about the fans on cupolas is merely a state- 
ment. If his fan-outlet was llin. diameter, and there were two 
7in. tuyeres on the cupola, perhaps he would not be surprised 
that the water-gauge was Boney to what I stated. I do not 
wish to enter into the merits of Mr. Aland’s ventilator, but must 
remark that, in a machine where every portion of vacuum space is 
filled with air, and which, consequently, must depend solely on 
centrifugal action for water-gauge, I do not see how, at 580 revo- 
lutions, it is possible to get 3hin. water-gauge. I quote froma 
well-known paper: ‘‘The theoretical water-gauge due to 46 revo- 
lutions of a 40ft. fan is 2°173in. This is acknowledged by the 
School of Mines in Belgium. All guarantees of duty of various 
Guibals, given by M. Guibal, were worked out from this 
formula.” The blade-tip speed of a 40ft. fan, at 46 revolutions, 
is 5782ft.; the blade-tip speed of the 3ft. centrifugal ventilator, at 
580 revolutions, is 5452, G, M. CAPELL. 

May 29th. 


WATER-TUBE BOILER. 


Srr,—Noticing in Tor ENGINEER of the 23rd inst., in the article 
on the Highgate Hill cable tramways, that the reason for the pre- 
ference given the Babcock and Wilcox boilers was not easily 
gathered, their setting being costly compared with locomotives and 
Lancashires, &c.—as the manufacturers of these boilers, kindly 
allow us space in your valuable paper to correct and ventilate a 
statement that is calculated, by reason of its partial inaccuracy, to 
be of detriment to us. 

In the first place, as to the setting of our boilers: this is not so 
expensive as that of boilers of the ordinary type, excepting locomo- 
tives; but were it even more so, tue y access it affords to 
every part, under all circumstances, would more than compensate 
for it. Again, irrespective of this, why should it be surprising 
that our boilers received the preference over Lancashires or loco- 
motives any more than when any one boiler of the various ordinary 
forms is preferred over all others? If reasons existed for this, 
there would be at the present day manufacturers of but such 
forms of boilers; «propos of which, allow us to point to the general 
acceptation our system has in the United States, and, in conse- 
quence, the extensive trade we control, after an experience of 
fifteen years. 

The boiler of the water-tube system is not only as much a 
** boiler” as any others of ordinary form, but it is a steam generator 
of the first grade, combining, if properly constructed, advantages 
that cannot by any means be secured in the ordinary or fire-tube 
boilers. In its principle one point alone would be sutficient for its 


raison @étre; that is the rapid circulation of the water in a con- 
stant direction, forming, as it does literally, a steam and water 
belt, which insures advantages that every engineer must admit— 


namely, a nearly equal temperature of the boiler throughout, ang 
the thorough disengaging of the steam from the water as it enters 
the steam reservoir, as against the inert condition of the water in 
ordinary boilers, subject to the effects produced by the steam 
rising through it. Nor can the locomotive, or fire-tube boiler 
compare in — to accessibility to the surface of the tubes that 
is surrounded by water—a fact that is prominently brought out 
where the feed-water happens to be bad. 

In conclusion, the experience of the various American cable 
tramway plants—whose success is well known—with our boilers 
of which they have several thousand horse-power, being in support 
of the merits of the water-tube boilers, as we construct them— 
safety, economy, and durability—may be well taken as a reason 
for the preference that has been given them by the Highgate-hil] 
Patent Cable Tramway Corporation. 

THE Basoock AND WILCOX Company, 

107, Hope-street, Glasgow, Cuartes A, KNIGHT, Manager, 

May 29th. 
ENGLAND AND THE SOUDAN, 

Srr,—So much attention has during the past few days been 
directed to the question of the difficulties that present themselves 
in the carriage of boats round the cataracts of the Nile, that we 
have been expecting to have seen in your columns an account by 
some old traveller of the method of passing cataracts in Africa, 
where the operation is now of common occurrence, Failing this, 
we trust you will find the following facts of interest. 

In 1880 the African explorers de Brazza Ballay and Mizon havi 
been entirely stopped in their survey of the Ogéoné by the diffi. 
culty of passing cataracts, sought the assistance of M. Decauville, 
and under his advice the experiment was tried in France of lay 
down a short line of portable railway of 20in. gauge 9 lb. stee' 
rails, and manwuvring upon it the hull of a yacht 46ft. long, 
po pe four tons, the hull being carried on two swivelli 
trollies or bogies, such as are employed for the transport of long 
and heavy sticks of timber. The yacht was taken to and from the 
Seine and conveyed over a rough ploughed field, a speed being 
obtained of 1200 yards an hour, though but 54 yards of railway 
were employed. The results were so satisfactory that the explorers 
equipped themselves with railway and trolles for their expedition of 
1880. Since then the following expeditions have had their flotillas 
furnished with similar appliances:—The International African 
Association of 1881; 1882, H. Sarey, for the colonisation of the 
Sahara; 1883, of the Upper Congo by M. Savorguare de Brazza, 
So that cataracts no longer present any obstacle to the advance of 
small steamers. 

A practical illustration of the method was afforded at the 
Crystal Palace on Wednesday last, when the Delta, a steam 
launch, fitted with engines and boiler complete, weighing 3 tons 
13 ewt. and 35ft. in length, was conveyed from the receiving yard 
to her stand in the main building, a distance of several hundred 
yards, the only appliances used being fifteen yards of Decauville’s 
sortable railway and two trollies taken on the spur of the moment 
om the specimens we are now exhibiting there. To any one who 
knows the present crowded state of the Crystal Palace floor, 
encumbered with exhibits and with irregular gangways, many 
under 5ft. in width, the operation was yey practical, 

If the Government are in earnest we should be very willing to 
give them every facility for making a trial of a plan which in other 
hands at all events is an accomplished fact. 

Rost. VON GLEHN AND Sons, 

7, Idol-lane, Great Tower-street, London, E.C., May 30th. 


IMPERIAL DEFENCES, 

Smm,—Thanking you for the numerous interesting articles so 
freely and clearly discussed during the last few months, allow me 
to reply to your practical query how the double turret vessels are 
to be dealt with in order to sink or silence their enormous and un- 
wieldy great guns, that up to the present time are worked with 
hydraulic machinery. 

It is well known that their weak point is between the two 
turrets, where the longitudinal strength is w led like a 
stamp with the two perforations for the turrets on each side of 
the central line of the upper deck. This weak point is exposed 
both to the “tend on” and to the ‘* broadside ” attack, and evidently, 
therefore, the attack will be best carried out by a concentrated 
cross fire from every available point of attack, in order to indent 
the turrets and prevent their revolving—as on board the Huascar 
—penetrate the deck and cut in two the longitudinal strength, 
injure the machinery, and disable it by shells, splinters, or a 
shower of rivet heads among the moving machinery in action. If 
these great guns of 35ft. long can be worked with all the great 
weight of two revolving guns, and all the weight of the turret, it 
must be easier to work single guns without the weight of the 
turret. Or it must be easier to work lighter guns of the same 
length, with smaller bore and longer projectiles, and more efficient 
charges, greater carrying power, and longer range, or even, say, 
longer and lighter guns for longer range, with rocket-like projec- 
tiles. There is now no practical difficulty to overcome to make 
guns of even 40ft. length to serve as central guns for an all- 
round over all “ barbette fire,” to be worked from the underside of 
the platform or deck of any battery, by means of hollow tube 
mooring posts, to serve as points of retention—as pivots in front 
or rear—and for fixing pennants and gun tackles of strong flexible 
steel wire rope to, and poling the hauling part down below to any 
steam or other motive machinery, or men under cover below the 
platform or deck, and thus dispensing with all the weight, 
expense, and complications of revolving turrets. 

‘The sinking of the s.s, State of Florida clearly demonstrates how 
unnecessary are the expensive, heavy, and dangerous rams on the: 
stems of ironclads, for whenever the ram of the war ship is 
broken, the war ship herself will sink after it too. In bad weather 
and dangerous cross seas the ram acts as a front rudder to lay the: 
clumsy ironclad helplessly ‘‘ broadside on ” to the trough of the sea, or 
in ’scending or scudding, to run her bows under water ; or when 
ramming, to run underneath her opponent, instead of “‘up, on, 
and over,” and even sinking with her, instead of running over her 
and making assurance doubly sure. 

The whole question of torpedo warfare with torpedo launches 
can be superseded by swifter vessels of greater power carrying 
also jetolans of a new style of rocket torpedo, to be fired from a 
tube bowsprit, &c. 

Genoa, May 31st. 


GEORGE Fawcus, 


RAILWAY SIGNALLING. 

Sir,—I can find nothing in my former letters to justify the 
opinion expressed in Mr. Marriott’s letter that Ido not seem to 
consider engine-drivers an intelligent set of men. On the con- 
trary, I have always found railway servants very intelligent, and 
the discussions which have followed the reading of my papers have 
proved that they clearly understand the subject in question. It is 

rfectly true that the Board of Trade inspectors will have a new 
ine properly signalled before it is allowed to be opened; but they 
have no power to order defective signals on old lines to be im- 
proved. I know of many instances in which the inspectors have 
reported after an accident that the signals require improvement; 
yet no notice has been taken of the recommendation, and the 
signals are to-day as they were. Your readers have doubtless not 
forgotten that in the recent Lockerbie accident it was found thata 
misleading signal had been put up after the Board of Trade in- 
spection. I know of many cases in which the traffic is not worked 
by the rules, and in the manner passed by the Board of Trade 
inspector, and many signals have since. been erected. However 
* intelligent ” a driver may be, it appears to me that railway signals 
should be placed as clearly as possible, for even the’ most careful 
man may makea mistake. The system of signals at present in use 
is a wonderful improvement upon that of a few years ago, and on 
some lines there is little to alter, but the complaints which are 
heard from all parts of the country prove that there are very many 

t of defective signalling, In conclysion, I may mention 
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that this correspondence has done at least some practical good, as 
orders have been given to alter some of the defective signals to 
which reference has been made, 


London, N.W., June 2nd. 


DEFECTIVE CASTINGS, 

Srr,—It is stated in the daily papers that an examination of the 
broken girders of the fallen railway bridge at Denmark-hill showed 
that one of them was honeycombed with ‘air bubbles ;” and it is 
assumed that as this girder gave way, the extra weight thus thrown 
upon the others caused the accident. 

It is almost unnecessary to sy ort in your columns that the so- 
called “air bubbles” are really hydrogen cells, and that the only 
explanation that has been—and probably ever will be—afforded of 
the source of this hydrogen, is that, if not exclusively, it is mainly 
derived from the moi of the at heric blast, which becomes 
decomposed on coming in contact with molten iron or steel ; its 
hydrogen being thereupon absorbed by the metal. This occurs 
not only in the steel converter, but also in the blast furnace and in 
the cupola, As a consequence both steel and iron castings are 
pool on and a constant source of danger whenever their 
soundness is essential to safety ; and they are consequently unfitted 
for a number of important purposes for which forged metal, at a 
far greater cost, is considered necessary. 

It seems remarkable that no attempt has yet been made 
to get rid of the defect itself by eliminating the moisture 
from the blast, and thus removing the cause. One practical 
trial in this direction would go further to solve the ques- 
tion than all the theories that have been advanced, and all the 
laboratory experiments that have been tried since Dr. Miiller first 
discovered the real nature of the so-called ‘‘air bubbles,” or ‘*blow 
holes.” It is true the process of drying the blast for such purposes 
is protected by patent ; and it may, of course, be possible that this 
may stand somewhat in the way of experiment on a sufficiently 
large scale. This, however, need not be a difficulty. A free 
license in perpetuity will be readily given by arrangement, if it 
will enable the question to be thus solved ; and I shall have much 

leasure in responding to dny inquiries with this object. i 

Coleford, June 3rd. . H. Fryer. 


CLEMENT E. STRETTON, 


HYDRAULIC LIFTS, 

Srr,—A claim for parative , when dignified by pub- 
lication in your journal, if challenged, should, I submit, be either 
substantiated or withdrawn through the same medium, I there- 
fore regret that I cannot accede to Messrs. Waygood and Co.’s 
suggestion to sink the question in the oblivion of a private corre- 
spondence, though I have to thank them for their offer. 

Returning to the central question, it now seems to be conceded 
by Messrs. Waygood and Co, that the strong point of their 
“*Economiser” is not economy, but rather safety and efficiency. 
This is something gained, but the statement opens up another 
question. The safety of the lift to which the ‘“* Economiser” is 
attached arises from the principle of hydraulic balance. In the 
use of this principle Messrs. Waygood and Co. had at least seven 

redecessors, the first of whom was, I believe, Mr. B. Walker, of 
is; and if any one has a right to claim the principle, it is that 
gentleman. The only new feature imported by Messrs. Waygood and 
Co. into this type of machine appears to be the ‘‘ Economiser,” and 
this is merely a new appliance for giving effect to a well-known 
principle, embodying considerable safety. 
As to the claim for efficiency, it is difficult to see how that 
uality is obtained when economy is missed. But it would appear 
that under certain conditions is obtained. Will your 
correspondents name the conditions? 

The figures asked for in my first letter would throw much light 
on the subject, and if Messrs. Waygood and Co.’s claims are well 
founded, no one would gain so much as themselves by the publica- 
tion of results. If they still decline to give the information asked 
for, I will, with your permission, state my grounds for the opinion 
above. EcCONOMISER. 

ndon, June 3rd. 


WATERPROOF PAPER. 


Many of the buildings of the Health Exhibition are roofed with 
Willesden waterproof paper. The following account of the curious 
process by which this paper is made will, no doubt, interest many of 
our readers. We condense it from a paper by Mr. C. R. Alder Wright, 
D.Se., F.R.S., “On Cupro-ammonium Solutions and their use 
in Waterproofing Paper and Vegetable Tissues,” read before the 
Society of Arts on the 8th ult.:— 

he term “ cupro-ammoni pound” is usually understood 
chemists as indicating a member of the class of substances 
obtainable by the combination of ammonia with certain copper 
compounds, so as to give rise to a ‘‘metallo-ammonium” deriva- 
tive containing copper. Salts of copper, ¢.g., copper sulphate, 
usually combine with four proportions of ammonia; thus 
the cupro-tetrammonium sulphate (Cu. 4 NH,) SO,, H,O, is 
obtainable in crystals, by simply pouring a concentrated 
solution of copper sulphate into a solution of ammonia, 
in such proportions as to obtain a clear deep blue liquid, 
and then precipitating the crystallised salt by adding a con- 
siderable quantity of highly trated ia solution, or 
by shaking with alcohol; in a similar fashion numerous other 
cupro-tetrammonium salts can be obtained. A closely-related 
nd, but | ing somewhat different properties, is cupro- 
ammonium hydroxide, prepared by dissolving cupric hydrate in 
ammonia solution, or by agitating together otalile copper and 
ammonia solution in presence of air, when the copper oxidises and 
dissolves in the ammoniacal liquor, forming a , soc blue liquid, 
sometimes termed ‘‘copperised ammonia ;” probably the cupro- 
ammonium compound present is (Cu. 4 NS (OH)., related to 
the hydrated copper oxide formed as cupro-tetrammonium sul- 
phate is to ~~ sulphate. Most of these compounds are 
very unstable, breaking up under the influence of heat and 
water alone, or conjointly; thus cupro-tetrammonium sulphate 
treated with a large bulk of cold water is partly decomposed, 
forming a basic insoluble copper sulphate, together with free 
ia and ium sulphate; cupro-ammonium hydroxide 
solution is decomposed by simple addition of alcohol to its 
ammoniacal solution, a blue substance essentially consisting of 
hydrated copper oxide being precipitated; the same result ensues 
on boiling, save that anhydrous black copper oxide is then formed, 
ammonia being driven off. In presence of a large excess of 
ammonia, the instability is less marked in all cases; the strongly 
ammoniacal fluids formed by dissolving copper salts or copper 
hydroxide in a considerable excess of ammonia water are the 
‘‘cupro-ammonium solutions” referred to in the present paper. 
It has long been known that these solutions possess the power of 
apparently dissolving cellulose and various allied subst ; thus 


when the solution is evaporated on the surface of paper, calico, 
&c., just dipped in the solution, black oxide of copper is often not 
formed at all; but a green varnish-like mass i cellulose con- 
joined with copper oxide, or of the copper salt of some feeble 
acid derived from and closely akin to cellulose, coats the 
surface of each filament of the fabric used, welding and cementing 
them together. This cement-like cupro-cellulose, as it may be 
termed, being insoluble in water, communicates water-resisting 
properties to the material so treated; moreover, the presence of 
copper renders the 7 ¢™ and dried substance less prone than 
before to the attacks of insects and mould, so that animal and 
vegetable life of a parasitic nature and fungoid growths are rarely, 
if ever, to be observed in the substances, even when kept under 
conditions where boring worms, ants, rot, and mould, would be 
likely to attack them. 

To produce the best results in this direction, solution of cupro- 
ammonium hydroxide is, for many reasons, preferable to 
solutions containing cupro-ammonium salts; not only is the 
action on cellulose more energetic for a given amount of copper 
and ammonia in solution, but various other advantages are gained. 
For example, if ammoniacal solution of cupro i Iphat 
be used, the dried treated fabrics will contain ammonium sulphate, 
and ti copper sulphate, soluble in water, rendering the 
material porous if exposed to the action of water in sufficient 
quantity to dissolve out the soluble matters, and causing more or 
less tendency to unsightly efflorescence under other conditions. 
Further, during the drying of materials treated with cupro- 
ammonium hydroxide solution, all the ammonia present is 
volatilised, and may be recovered by appropriate means ; whereas, 
with cupro-ammonium sulphate solution, a considerable fraction 
of the ammonia is fixed in the fabric as sulphate, and so lost. 

A peculiar property of cupro-a ium solutions, and one most 
important from the manufacturing point of view, is that whereas 
iron is, as is well known, attacked and dissolved by solutions of 
ordinary copper salts—e.g., the sulphate, ‘‘ blue vitriol ””—an equi- 
valent quantity of copper being precipitated during the operation, 
no such action is observable with. cupro-ammonium hydrate solu- 
tions; so that cast and wrought iron tanks and baths for the 
reception of the liquor may be used with impunity, as may steel 
rollers and payers of all kinds when employed in contact with 
the liquor, or with fabrics moistened therewith. On the other 
hand, copper and brass must be studiously avoided in the construc- 
tion of such appliances, otherwise corrosion and injury is speedily 
brought about. This peculiarity, as regards the non-action of iron 
and steel, is the more remarkable in that it is not observed with 
zinc; this latter metal ae copper—and being itself dis- 
solved—with about equal facility, whether the copper be in the form 
of an ordinary copper salt, or in that of a cupro-ammonium solution. 

For certain purposes, a bath containing a mixture of cupro- 
ammonium and the analogous zinc ammonium hydroxide solutions 
may be used with advantage; the zinc compound does not of 
isself sufficiently pectise cellulose to give good results, but when 
used in conjunction with cupro-ammonium hydroxide, pectising is 
brought about by the copper solution, whilst certain advantages 
are gained by the pte: di resence of zinco-cellulose and 
cupro-cellulose in the finished gi The subject of the manu- 
facture of both cupro-ammonium and zinc-ammonium solutions 
having been already dealt with in a paper read before the Society of 
Chemical Industry—published in a recent number of the journal of 
that society—it will suffice, on the present occasion, to state that 
the fluids are obtained by the simultaneous action of air and 
ammonia water on metallic copper—or brass, if a mixture of 
cupro and zinco-ammonium hydroxides is required—due attention 
being paid to the recovery of the large amount of ammonia 
necessarily carried away by the ‘‘ spent” air during the operation. 

The manufacture of fabrics, notably paper and canvas, treated 
with cupro-ammonium solutions so as to waterproof them and 
render them rot-proof, and practically free from the attacks of insects 
and mould, has been recently commenced on the large scale, at 
Willesden, by the Patent Waterproof Paper and Canvas Com- 
pany. The earliest patent relating to the production of these 
substances was taken out as far back as 1868, by the late Dr. 
John Scoffern, whilst laboratory-made specimens, and models, &c., 
were exhibited in the Exhibition at South Kensington, in 1872. 
The goods manufactured at Willesden are divisible into two 
classes, viz., (a) the round or made-up goods, such as Willesden 
rope and cordage, Willesden netting, &c.; and (b) the rolled or flat 
goods turned out in roll at the Willesden mills. 

Goods of the first class (a) are prepared by simply dipping the 
made-up materials to be treated into a bath of cupro-ammonium 
solution, using certain precautions as to the mode of immersion 
and its duration, and the strength of the solution. On subse- 
quently drying the dipped fabrics, they are obtained coated and 
impregnated with cupro-cellulose, which thus not merely forms a 
kind of varnish-like surface dressing, but further adds strength to 
the fibre by more or less intimately cementing them together. The 
freedom from liability to mildew and rot of these products is 
remarkable, whilst they possess many advantages as compared 
with similar goods protected by tarring, or dipping in the bark vat, 
or treatment with other preservative compositions. 

Goods of the second class (b) constitute a much more important 
group, to which at present the Willesden Company more especi- 
ally devotes its attention. These fabrics are essentially of three 
kinds, viz., Willesden canvas, Willesden scrim, and Willesden 
paper. The former two of these classes possess many features in 
common with the round or made-up goods just described, being 
prepared in much the same way, saving that the fabric to be 
treated is usually unwound from one roller and re-wound upon 
another, after passing successively through the bath and a succes- 
sion of drying rolls somewhat analogous to those of a paper mill. 
The manufacture of Willesden paper may be. subdivided into two 
departments, viz., (1) Willesden unwelded ; (2) Willesden welded, 
rolled goods ; the first class being a single web or ply of paper of 
indefinite length passed through the bath, and rolled and dried in 
much the same way as canvas and scrim ; the second class consist- 
ing of more than one ply or layer of primary material, incorpo- 
rated into one solid insoluble sheet or homogeneous panel of 
indefinite continuous length. 

According to the nature and thickness of the finished material, 
various sub-divisions of this class may be tabulated, e.g.:— 
W.P.G. 8. Willesden 8-ply, panel board; W.P.G. 4. Witlesden 
“ply, for roofing, building, panelling, decorating, &c.; W.P.G. 2. 

e 


‘ Willesden” will not readily feed the flames, the copperising and 
compacting process by which it is made rendering it far less 
infomlenaile than such substances as painted or tarred felt, or 
wooden shingling; its lightness, moreover, renders much less 
massive timbering requisite for the support of roofs, thus again 
diminishing the risk of damage by conflagration, there being 
actually less combustible matter about a building erected with this 
material than is necessary when the weight of a slated or tiled 
roof has to be supported. It is to be noticed that a special method 
of fixing walls and roofs of Willesden paper is recommended, illus- 
trations of which are exhibited. Many such roofs are now standing 
in perfectly good condition, after upwards of eight years’ exposure 
to weather of all sorts ; similarly, pipes conveying both water and 
steam, such as those exhibited, have been in use — of three 
years below ground at the Willesden Works, without any visible 
deterioration. 


THE BRITISH IRON TRADE ASSOCIATION. 

THE annual ting of this Association was held at the offices, 
Victoria-mansions, Westminster, on Thursday last, Mr. I. L. Bell, 
President, in the chair. The following report of the Board of 
Management for 1883 was read and adopted :— 

In presenting to the members of the British Iron Trade Associa- 
tion their seventh annual report, the Board of Management have 

leasure in being able to state that the number of members has 
on slightly increased during the past year, and that the finances 
of the Association are in a healthy condition. 

The year 1883 was exceptionally uneventful in reference to home 
legislation affecting industrial interests, and your Board were not, 
therefore, called upon to interpose in that regard. 

+ In their last annual report your Board announced that they 
were engaged in collecting data, which they hoped would be of 
service in enabling them to form a judgment upon the measure of 
liability entailed upon owners of iron and steel works by the 
Employers’ Liability Act, and the scale of insurance that may be 
considered sufficient to cover such liability. Since then the Board 
have issued to all the iron and steel manufacturers in the country 

uestion forms, to be filled up with answers, which, if sufficiently 
detailed, would have gone a long way towards supplying this 
information; but the replies received have neither been so 
numerous nor so specific as your Board desired. Of 588 forms 
issued to as many iron and steel works, only forty-one were 
returned filled up, and even of that number the replies made in a 
number of cases were far from complete. Twenty-one other 
forms were returned without being filled up even partially, owing, 
as stated by the firms to whom they were addressed, either to the 
impossibility of furnishing the required data, or to the great 
amount of trouble involved in getting it out. It will thus be seen 
that only about 10 per cent. of the iron-making firms applied to 
made any return whatever. 

The returns actually made to the Association showed, as far as 
they went, that in something like one-half the works no arrange- 
ment whatever was in existence for the insurance of workmen 
against accidents, no matter how caused; while in the other 
cases the arrangements adopted for affording relief in the event of 
accident or death were of a very varied description. There was 
evidently, however, a disposition in nearly every case to abide by 
the arrangement actually in existence, whatever it might be; and 
having regard to the conflict of opinion as to the most advisable 
mode of dealing with the subject, and to the consequently obvious 
difficulty of recommending or instituting a system of insurance 
that would be generally received with approval, as well as to the 
fact that the claims hitherto made against iron trade employers 
under the Act had not been very important, your Board did not 
feel called upon to take any further immediate action. They will, 
however, keep this important subject before them, so that in the 
event of any principle affecting, or calculated to affect, the interests 
of the trade as a whole being involved, they may be able to inter- 
pose on your behalf. 

The importance to the steel industry of being able to procure 
supplies of manganese ore at a moderate cost was referred to in 
the last report of your , in connection with the receipt by 
them, through the Foreign-office, of some samples of black oxide 
of manganese from Paraguay. The President of the A ti 
was good enough to have the ore in question analysed at the 
Clarence Works, and your Board has since ascertained that it can- 
not be put on board ship, either at Rosario or at Buenos Ayres, for 
less than £5 per ton, which, with the additional cost of the freight 
to England, would make the Paraguayan ore much more expensive 
than that now obtained from Carthagena. Your Board may point 
out that the importations of manganese ores into this country 
from Carthagena have almost doubled within the last four years; 
and as the supplies are known to be limited, it is of the utmost 
importance to the trade that new sources of supply should be sought 
for and developed. 

Your Board have the satisfaction of being able to report that an 
arrangement has at last been entered into between this count 
and Spain, the effect of which, if ratified, will be to admit Britis: 
trade into that country under the Spanish Conventional Tariff, 
instead of under the Spanish General Tariff, as hitherto. This 
arrangement would be beneficial to the British iron trade, which 
has so long been refused most-favoured-nation treatment. The 
chief items of difference between the two tariffs in regard to iron 
and steel manufactures are shown below :— 


Rates of duty Rates of duty 
under under 

non-Conventional Conventional 
ariff. Tariff. 
per cwt. per cwt. 
d. £s. da 
Pig iron - ot 0 0 
Bars and hoops - 05-8 ~@ee 
Plates over 6mm. .. - 2 
Do, under6mm, .. 036 
Tubes.. 0583 . - 0 8 


Unfortunately, a change of Ministry has taken place in Spain 
since the Convention was concluded, and the ratification is doubt- 
ful. It is, however, to be hoped that negotiations for the ratifica- 
tion of the Convention, and for a definite Treaty of Commerce 


sden 2-ply, for underlining, interior decoration, floors, damp | between the two countries, will be continued and brought to a 


walls, packing, leaky roofs, &c.; W.P.G. 1. Willesden 1-ply, 
described above as unwelded Willesden goods. : 
The following statement shows the relative weights and cover- 
ing powers of W.P.G. 4, and good galvanised iron :— 
Weight of One Square (100 square feet) in Pounds, 
W.P.G. 4. | Galvanised Iron. 


paper, cotton wool, and similar materials, when digested with 
these fluids, disappear, and are apparently truly dissolved. It is 
held, however, by some chemists—e.g., Jour. Prakt Chem., Ixxvi., 
385—that these are not cases of true solution, but that the sub- 
stances are — gelatinised and disseminated through the fluid 
in a transparent form, as starch is in water. On the other hand, 
on neutralising the fluid by an acid, or better still, on adding 
potassium cyanide solution until the blue tint is discharged, the 
‘cellulose reappears as a gelatinous precipitate; this result would 
suggest that the reappearance of the cellulose is brought about 
by the destruction of the solvent in which it was truly dis- 
solved, viz., the cupro-ammonium compound, by conversion into 
ammonia and cupro-cyanide-—or into ammonic and cupric salts, if 
an acid be used. On ce mg a to dryness of a cupro-ammonium 
solution in which cellulose has been dissolved, a more or less 
gummy mass is formed, containing the cellulose intermixed with 
copper oxide, and with ammonia and copper salts if a cupro- 
ammonium salt were used, but containing copper oxide and a green 
copper derivative or compound of cellulose if cupro-ammonium 
hydroxide were employed, When the cellulose is in excess, ¢.y., 


15 to 18, | 
Area Covered by 1 Ton. 
12,500 to 15,000 square feet, or 125 | 800 to 2170 square feet, or 8 to 22 
to 150 squares. squares, 

It is hence abundantly manifest that Willesden 4-ply would come 
far cheaper than galvanised iron, in any district where the cost 
of transit is heavy, more especially in new districts where the 
means of communication with the seaboard are but imperfectly 
opened up. Again, being put up in compact rolls—ordinarily of 
2cwt. each—no space is wasted in packing, Another special 
advantage is that being comparatively non-conducting, the heat of a 
tropical sun is less felt under a roof of this kind than under a 
metallic one; whilst, on the other hand, the condensation of 
moisture from warm air inside a hut thus roofed or walled is all 
but imperceptible, even on a cold night; whereas an iron building, 
under similar conditions, frequently gives an inconvenient drip of 
— water from the roof, and small streams running down 
e 
In case of fire, although not absolutely indestructible, yet 


103 to 280. 


satisfactory conclusion. 

The Government has appointed a Select Committee of the House 
of Commons, with a view to idering the question of what 
steps, if any, should be taken to promote the more rapid develop- 
ment of Indian railways—a subject of great importance to the 
iron and steel industries. Your Board have issued to the members 
of the Association a memorandum embodying some of the chief 
points involved in the consideration of this question. Arrange- 
ments have been made for the President of this Association, Mr. 
I. Lowthian Bell, to give evidence before the Select Committee on 
your behalf. 

Your Board continues to receive, and to give their best attention 
to, communications courteously forwarded from the Foreign-office 
with reference to tariff negotiations and other matters affecting, or 
likely +o affect, the foreign relations of our trade. 

Your Board have to announce with much regret the decease of 
Sir William Siemens, F.R.S., &c., and Mr. John Lancaster, both 
of whom had been members of the Board since the establishment 
of the Association. 

Your Board have to announce, in conclusion, that the statistical 
xpos of the secretary for 1883 has been issued to the members, as 
usual,  - 

The financial statement, presented by Mr. D. Dale, hon. 
treasurer, was of a satisfactory character. Mr. I. Lowthian Bell 
was re-elected President of the Association for another year. 
Several matters of interest to the trade were discussed, after 
which, and the usual votes of thanks, the proceedings terminated. 


ye 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co,, Booksellers, 

LEIPSIC.—.A. Twietmrver, Bookseller. 

NEW YORK.—Tue Witter and Roorers News Company, 
81, Beekman-street, 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
*inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be comaenne by a large envelope leyibly directed by the 
writer to himself, and bearing a 1d. postaye stamp, in order that 
answers received by us may be forwarded to their destination. 


No notice will be taken of communications which do not comply | 2@Ty 


with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

Vuican.—(1) No. (2) There is no near approach, 
8. 8.—(1) The engineer ought to have told the contractor that he knew of 
, or suspected the existence of running sand, but you will sind it next to 
impossible to prove that he had any special knowledge on the subject. 
(2) The answer to this question depends on what you con prove and on 
1 the terms of your contract, Broadly speaking, vou cannot go outside that 
document, (3) We have known eases where uctions were brought for extras 
due to the digieult nature of the ground, but such actions are usually 
unsuccessful. You should have bored for yourself, and 30 ascertained the 
nature of the ground, Take your contract end specification to a lawyer 
and get his opinion, or that of counsel if necessary, 


—— 


CORRUGATED COPPER TUBES. 
(To the Editor of The Rugineer.) 

Sir,—I wish to buy brazed copper tubes, corruate 1 circumferentially; 
gauge 18 to 14; diameters, 2jin. to l0in. Any of your realers favouring 
me with address of makers will oblige. Pe 

Liverpool, June 3rd, 


TURBINE TAILRACE, 
(To the Editor of The Engineer. 

Sir,—The depth of water under the turbine referred to by your 
Mexican subscriber will be 2ft. 3in. with a velocity of ft. 2}in, per 
second, decreasing to lft, 1jin. from beginning to end of the slope. If 
the turbine referred to is a Girard, of which | have made a good num- 
ber within the last few years for driving cottun-spinning and weaving 
mills in Mexico, the wheel must be placed high envugh to work clear 
of tailwater, W. GunTHer. 

Central Works, Oldham, June Ist. 


SUBSCRIPTIONS. 

Tae Enotneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Haly-yearly (including double numbers) .. £0 lds. 6d. 
Yearly (including two double numbers) .. +» £1 98, Od, 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tue Enoineer Volume, price 2s. 6d. each, 

A complete set of Tuk Exoixeer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk Enoinrer weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
— to the Publisher, . Thick Paper Copies may be had, if oreferred, at 

increased rates, 


Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand 

est Coas est In , Cyprus, £1 China, Ja 
India, £2 0s. 6d. 
Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
, £1 16s, Borneo, Ceylon, Java, and Singapore, £2 0s. Manilla, 
Mauritius, Sandwich isles, £2' 5s, 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages secen words, When an audvertise- 
ment measures an inch or more the charge is ten shillings 7 inch, All 
single advertisements from tne country must Le accompanied by a Post-ojfice 
order in payment, Alternate advertisements will be inserted with ail 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition, 


Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
letters relating to Advertisements and the Publishing Department a) the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
Other letters to be addressed to the Buitor of Tux ENGINEER, 163, Strand. 


MEETING NEXT WEEK. 

Tur Society or Enorneers.—Monday, June 9th, at 7.30 p.m., a paper 
will be read ‘On Soft v. Hard Water for Manufacturing Purposes,” by 
Mr. J. C. Fell, the leading features of which are as follows :—The 
chemical distinctions between hard and soft water. ‘‘Temporary” and 
“permanent” hardness, Furmation of hardness, Effect on boilers and 
on the distillery, bleaching, and brewing trades. Kffect on animal and 
vegetable life. Softening processes, Clark's and Maignen's, Field’s 
electrical scale preventer. 


DEATH. 
On the 27th ult., at his residence, at Borrowash, near Derby, in the 
67th year of his age, ANDREW JOHNSTON, M. Lust, U.E., late Chief Engi- 
neer to the Midland Railway Company. 
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TELPHERAGE. 

Somerutne has recently been heard concerning a system 
of transport, which has been termed “Telpherage” by 
Professors Jenkin, Ayrton, and Perry. We use the word 
under protest, and regret that it should stand a chance of 
becoming part of the English language. On the 14th of 
last May Professor Fleeming Jenkin read a paper on the 
subject before the Society of Arts, and he began by 
defining and defending the word. It is “intended,” he 
told his hearers, “to designate all modes of transport 
effected automatically with the aid of electricity. Accord- 
ing to strict rules of derivation, the word would be “tele- 
phor we ;” but in order to avoid confusion with “ tele- 
phoue,’ and to get rid of the double accent in one word, 
Which is disagreeable to my ear, I have ventured to give 
the new word such a form as it might have received after 
a few centuries of usage by English tongues, and to substi- 


tute the English sounding “ telpher” for “telephore.” Two 
Greek words are used here as derivatives, namely, we pre- 
sume, rmAe, far, and ¢epw, to bear or carry along; and if the 
word is to be used at all, it should be written “telepher ” 
or “telepherage,” not “telephorage;” and the way in 
which he has used this word in the passage which we have 
quoted almost leads us to think that Professor Jenkin has 
— the roots of “telephone” with those of tele- 
pher. 

The system may be briefly described. Small iron rods 
stretched from post to post constitute an elevated railway 
on which run little carriages from which are suspended 
buckets. The carriages and the buckets are propelled by 
small electro-motors which pull by virtue of the adhesion 
of their driving wheels to the rail, much as an ordi- 

locomotive does. Electricity is supplied by 
a suitable dynamo and a steam engine. The inven- 
tion has been practically tested with a certain mea- 
sure of success. A company has been formed to 
work it; and Messrs. Easton and Anderson, of Erith, 
are now engaged in manufacturing plant for South America 
under Professor Jenkin’s patents. It will be under- 
stood in a moment that the idea involved is in no sense 
novel. Everything depends on the way in which it is 
reduced to practice, and there is almost unlimited scope 
for invention in doing this. The mechanism devised by 
Professor Jenkin os Mr. Jameson, his assistant, is 
extremely ingenious, and, so far as can be seen, very 
carefully thought out, and well calculated to meet the 
end in view. It is, we think, to be regretted that Pro- 
fessor Jenkin spoke more strongly as the advocate of his 
inventions than is quite consistent with the dignity of 
the position which he holds; and Professor Forbes was not 
slow to point out, in the course of the discussion which 
followed the reading of the paper, certain weak points in 
the system, concerning which its inventor had maintained, 
as we think, an indisereet silence. The truth is, that Pro 
fessor Jenkin is now entering on a very perplexing and 
difficult undertaking, and nothing but an extended experi- 
ence will provide him with the means of overcoming great 
difficulties, mechanical and electrical, which he has to sur- 
mount. One or two we may refer to here. 

Wire rope railways or tramways have been in use now 
for many years. In the South African diamond mines, for 
example, they are used to such an extent that it is hardly 
a — of speech to say that there are enough of them to 
darken the air if they were hung high enough. The most 
ingenious and elaborate thing of the kind ever brought 
out was Hodgson’s wire tramway, and a record of his pro- 
gres3 from the first crude idea to the elaborate system 
which he ultimately developed would be found immensely 
instructive by Professor Jenkin, who is now going over a 
good deal of ground already traversed by Mr. Hodgson. 
‘There are two methods of working. Under one the whole 
line of wire travels; under the other the rope is at rest, 
and the bucket carriages run on it. Now, it was very 
soon found by Mr. Hodgson that it was absolutely neces- 

to have terminal stations and shunting arrangements, 
and these have to be much the same whether the line is 
long or short. We notice that Professor Jenkin seems to 
regard such things as incidental luxuries more than abso- 
lute necessities. Under the Hodgson system the shunt- 
ing was worked almost entirely b nd. Professor 
Jenkin proposes to use electricity, with a potential of 800 
or even 1000 volts; and it is evident that, this being 


the case, considerable risk will be incurred by} 


those handling any of the apparatus, unless 
— precautions are taken to protect the shunters. 

he greatest mechanical difficulty of all was found to lie 
in securing sufficient adhesion in bad weather to enable 
the loads to be carried up steep inclines. The rope slipped 
through the hook carrying a bucket. This bucket was 
then overtaken by another, and in a very few minutes 
half-a-dozen found themselves ether, and by over- 
weighting the span of rope on which they were, they 
caused it to sag, and, of course, augmented the incline, and 
general disorganisation of the traffic ensued for the time. 
Professor Jenkin pro to get over this difficulty by 
making his driving wheels grip the rail precisely as Mr. 
Fell made his mountain locomotives to act on the Mont 
Cenis Railway; but Professor Jenkin had to say that 
this involved him in difficulties. “The grip,” he told 
his hearers, “ was so powerful that the rollers were capable 
of supporting the weight, and thus a small inclination of 
their vertical axis was enough to cause the locomotive to 
rise, and even run off the line; moreover, the vertical 
curvature in the rope, or at the required the rollers 
to be deep, thus limiting the extent to which rocking was 
admissible; moreover, very broad pulleys fore and aft 
would be required even for moderate horizontal curves. 
Nevertheless, this locomotive ran sufficiently well on the 
lin. line during an exhibition to the shareholders last 
autumn.” In the new locomotives for the gin. line, we 
understand that the difficulty has been got over but only, 
we fear, by a sacrifice of that gripping power, which is 
essential to success if the line is to A worked to empty the 
holds of ships or in a mountainous country. 

The details of construction are not too simple. The 
double line—one up, the other down—consists of steel 
bars gin. diameter, welded to brackets, which are bolted to 
— fixed in the earth. The locomotive draws, as we 

ave said, a certain number of carriages after it. How 
many must depend on the incline, the insulation of the 
road, and the transmission of the current through the 
electro-motor. The rails up and down constitute “two 
continuous conductors not joined to each other. So long 
as no train bridges a gap no current flows; but whenever 
the train bridges the gap a current flows from the positive 
to the negative pole round the motor. This plan is called 
the cross-over system; all the trains are joined by it in 
parallel are, and the current is reversed each time a train 
passes a gap. This reversal does not affect the working of 
the motor. This is the plan which has been carried out 
on a large scale at Weston. Its simplicity leads me to 
believe that it will be the plan most usually adopted; but 
several other methods of hictig have been devised. A 


spark passes between the wheels and the line each time 


the current is stopped; but this spark occurs between large 
masses of metal, where it appears to be harmless: it has 
ag no trouble whatever at Weston. Moreover, it has 

n found very easy to make connection between the line 
and the train. The ordinary truck wheels answer admir- 
ably, so that no complicated brushes are required. There 
are some absolute advantages in having interruptions at 
regular intervals, but the discussion of these would lead 
me too far for my present purpose. Only one of the two 
continuous conductors requires to be insulated ; this results 
in alternate insulated and uninsulated sections all along 
each line.” Professor Jenkin described the system of 
insulation adopted, which is expensive, and can no doubt, 
as he hopes, be superseded by something much better. 

Up to this point all is comparatively plain sailing. 
Given a dynamo and a motor and a railway, transport can 
be effected. Now comes the question, how much? Pro- 
fessor Jenkin admits that there will be a very large loss of 
useful effect, but we agree with him that this is quite a 
secondary consideration. Where such lines will be used a 
little more or a little less waste of power will be of small 
importance. Butitis of the very greatest importance that 
the road shall be able to carry a great many trains. If it 
does not, then its utility would be too much limited to 
render it advisable to adopt telpherage. It will be 
understood that the dynamo being at one end of the line, 
each motor on that line line will absorb a certain amount 
of electrical energy. The number of ampéres sent through 
the line will, of course, remain verte hae if there is good 
insulation, but the volts will decrease. The motors 
will be virtually in just the same position as so many 
arc lamps in series. Professor Forbes pointed out 
that cakes special precautions were taken, the cars 
would run into one another. “One would expect,” said 
Professor Forbes, “that the electro-motive force would 
fall off so much between the near train and the distant 
one, that the near one would overtake the other, and that 
even an attempt to equalise the resistance of the. circuit 
through each train by a return wire would not be com- 
pletely satisfactory; and that even with such a device 
there would still be sucha difference of electro-motive force 
as would tend to make one train pick up the other.” He 
should be glad to know, therefore, if several trains had 
been run on one line. This had been done on an electric 
railway, where the same difficulty occurred, the only case 
which had come under his observation being the one at 
Vienna, but there the conductors of each car had the 
power of interposing resistances, so as to diminish the 

wer if required. In the case of arc lamps, it is possible, 
c the use of a high resistance shunt circuit, to make each 
lamp regulate itself independently of its fellows, and no 
doa the same principle must be applied to the telpher loco- 
motive. But this alone will not suffice; each locomotive 
will still be in the same condition as a railway engine with 
steam turned on and left to itself. Up hill and down dale, 
there will be the same propulsive force at work, and on that 
portion of the track which is down hill the trains will 
run at two or three times the rate at which they will 
ascend the inclines. The results must be disastrous. Not 
only therefore must there bea current regulator put into 
each locomotive, but a speed regulator as well. It is true 


that the velocity contemplated is only four or five miles an - 


hour, but this will not improve matters to any —— 
extent. Professor Jenkin is aware of the rock which lies 
before him, and with his usual ingenuity has schemed a 
current regulator to avoid it. What his arrangements were, 
however, he said he would not explain until they nad been 
tried in practice. 

It will be seen that the whole subject bristles with diffi- 
culties, and the fact that a limited company has already been 
formed to work the system, it is evidence that the spirit of 
enterprise is not yet dead among British capitalists. The 
subject is, moreover, most attractive, and the reward to 
be reaped by those who can reduce the system to a prac- 
tical shape will no doubt be great. We have written in 
no carping spirit, and we heartily wish Professor Jenkin 
complete and speedy success; but the optimist tone of his 

per rendered it, we think, desirable to point out that he 

as something yet to learn concerning the congeners of 
telpherage, and that up to the present he has done nothing 
but demonstrate that under certain conditions the con- 
veyance of goods on his system by electricity is possible. 
We have not reproduced his figures concerning cost, for 
they are of necessity greatly conjectural, and the question 
will be settled by different conditions in different 
localities, 

THE ORDNANCE SURVEY. 


Ir is not unnatural that soldiers holding the Queen’s com- 
mission, and who retain their military pay while receiving 
civil emoluments, should have a very high opinion both 
of themselves and of the system which adds to their 
importance and their income at the same time, and a very 
low opinion of the less fortunate civilians at whose 
expense it is effected. This very natural feeling is 
apparent’ in the report of the progress of the Ordnance 
Survey for the year 1882—published in 1883—under the 
head of “ Acceleration of Survey,” the main object of this 
section of the report apparently being to disparage the 
professional abilitities of civil engineers and surveyors 
while extolling the assumed superiority of the system 
adopted by the Royal Engineers on the Cadastral 
Survey, and to show that there would be no advantage in 
endeavouring to get any of the work done by civil con- 
tracts. “Ihave carefully considered the question,” says 
the writer of the report—the Director-General of the 
Ordnance Survey—“as to whether there would be 
any advantage in endeavouring to get any of the work 
done by civil contracts, and, as far as my information at 
present goes, I do not think there would. In the first 

lace, there is now—mainly owing to the progress that has 

n made in the Ordnance Survey—very little surveying 
on a large scale executed by the civil profession. In the 
second place, I do not think that civil engineers could 
execute the work at the same cost as that of the Ordnance 
Survey. Any plans made by civil surveyors would, of 
course, have to be tested—which would involve consi- 
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derable expenditure; and putting the question of cost 
on one side, it is very doubtful whether the present 
standard of accuracy would be maintained.” 

On these points it may be remarked, first, that there 
probably would be no advantage secured to the Ordnance 
officials in charge of the Survey by getting any of the work 
done by the civil profession, as they would very likely 
make short work of it, and put an end to this costly job; 
but if that indefinite thing which is called “the 
completion of the Survey” be of any importance to the 
public, with regard to the objects for which the Survey is 
professedly et then there certainly would be an advan- 
tage in getting some of the work done by civil contracts; 
and there would also be advantage to those civil surveyors 
who are now out of work because “there is now,” as the 
writer remarks, “mainly owing to the progress that has 
been made in the Ordnance Survey, very little surveying 
on a large scale executed by the civil profession.” Secondly, 
it is clear that the question of cost involves a con- 
sideration of the relative merits of the different systems 
practised on the Ordnance Survey and by the civil profes- 
sion; but before treating of this subject it may be 
remarked that there is a wide difference between the 
actual cost of the Cadastral Survey and the estimates made 
in 1861 by the then Director-General of the Survey, when 
it was doubtful whether the Legislature would allow it to 
be made; and that the Cadastral Survey costs more per 
acre for similar work than the first-class tithe maps which 
were made by the civil profession. Now let us consider 
the question of superiority, or rather the relative merits of 
the two systems. 

That the Ordnance Survey possesses t advantages 
over civil surveys may be admitted; but whether the 
mode of conducting it is better than that adopted by 
civilians is open to doubt. The Ordnance Survey 

many merits arising from the nature of the 
work, quite independent of the method by which it is con- 
ducted. There is, or rather there ought to be, a general 
economy in carrying out surveying operations on a large, 
as compared with a small scale. Fewer lines of construc- 
tion are required in proportion to the area dealt with in the 
former case than in the latter ; and those fewer lines-‘may 
be joined together with less labour by trigonometry. 
There is also greater economy in the use of surveying in- 
struments, theodolites, levels, chains, drawing materials, 
&c., when used constantly on large surveys than when 
used occasionally on small surveys ; and the costs of per- 
manent as compared with temporary labour, and all 
incidental expenses are, or ought to be, considerably less. 
For these reasons the cost per acre of a national survey 
should be smallerthan that of a parish survey; and ofa parish 
survey less than of a small estate survey, or the survey of 
a single field. The principle of surveying by triangulation 
is the same in all these cases, but while large surveys are 
made and have the advantages of the tests supplied by a 
trigonometrical triangulation, small independent surveys 
are generally made on a more laborious chain triangulation. 
How is it then that the manuscript maps of the Cadastral 
Survey cost more per acre than the first-class tithe 
surveys of parishes made by the civil profession? 
“The great distinction,” says the Director-General of the 
Survey, on pages 10 and 11 of the report referred to, 
“between the operations as carried on on the Ordnance 
Survey, and as performed by civil engineers, is, as has 
been already mentioned, that all the operations are done 
on the Ordnance Survey by different persons, who, there- 
fore, form a check upon each other. Each triangle of the 
parish triangulation is allotted to a surveyor, who measures 
on the ground with a chain all the detail contained in the 
triangle. He is ignorant of the actual lengths of the sides 
as obtained by calculation. A second person lays down 
the lines on the plan. He sees that the lengths of the 
main lines, as measured, agree with their lengths as calcu- 
lated ; if the discrepancy exceeds a certain amount, the 
line is sent back to the surveyor to be re-measured. This 
second person also lays down the subsidiary lines, and if 
they will not plot within a certain limit of accuracy, they 
are also returned to the surveyor to be re-measured. A 
third person plots the detail on the plan. A fourth person 
makes a tracing from the detail, which is given to a fifth 
person, who examines the work on the ground, and cor- 
rects any error. This person also corrects the names, and 
investigates the spelling. He enters the names in a book, 
giving three authorities for each. A sixth person draws 
the fair plan. A seventh person computes the area of 
each enclosure on the plan. ese are collected into 
parishes, and published in parish area books. These opera- 
tions are carried on in offices which are scattered over 
the country, in positions convenient for the work. All the 
documents are then sent in to the Southampton office, 
where they undergo a thorough examination. Thus, 
independert of the final examination at Southampton, 
there are seven persons employed in the production of the 
plan, who form mutual checks on each other. All errors, 
also, which may be made in the survey of a triangle, 
are strictly confined to that triangle, and have no 
tendency to spread into the adjoining work. And this 
system,” he adds on page 8 of the same report, “has 
also the advantage that it allows of the employment of 
men in many stages of the work at very low wages; as they 
rise to the different stages they carry with them a complete 
knowledge of the different processes and checks employed, 
and from such persons superintendents are chosen. ‘This 
system requires very careful organisation and supervision, 
and of necessity very experienced men to superintend and 
carry it out, and it is principally the difficulty of finding 
such men which limits the power of expansion of the 
Ordnance Survey. The work of the Survey is carried on 
as a military organisation, under the superintendence of 
officers of the Royal Engineers, who have under their 
control four companies of Royal Engineers, and a large 
number of civil assistants and Jabourers.” 

Now let us analyse this military organisation. In the 
first place, it may be remarked that whatever difficulty 
there be in finding “very experienced men to superintend 
and carry it out,” there appears to be none in finding 
officers of the Royal Engineers to act as superintendents, 


for the number of officers in charge of the Survey has been 
doubled within the last few years. The system of division 
of labour which limits men to the exercise of one branch 
of their profession prevents them from acquiring, within 
any reasonable time, that general knowledge of the work 
which is necessary to enable them to become qualified 
superintendents. The military organisation which invests 
soldiers only with authority, prevents civil assistants from 
rising to the higher offices of the Survey, and commissioned 
officers, of course, fill the highest posts. What chance of 
promotion can civilians have under such a_ military 
system if even they were not kept down by the 
system of division of labour? Between the military 
organisation, which is the upper millstone, and the system 
of division of labour, which is the lower, they are ground 
to dust. In short, the Ordnance system works solely to 
the advantage of the Royal Engineers, whose oflicers 
supply the superintendents they cannot, or will not, get 
from the ranks of the men. “But,” says the Director- 
General of the Ordnance Survey, “this system has also 
the advantage that it allows of the employment of men in 
many stages of the work at very low wages.” That is a 
very doubtful advantage to the men themselves, who 
would probably be benetitted by a change of system; and 
it is also a very doubtful advantage to the Ordnance 
Survey, both as regards the quality and the progress of 
the work, for when men are ill paid, and have no chance 
of promotion, they become discontented, and the best men 

to better their position and prospects by going else- 
where, equally to the detriment of the Survey, which they 
leave when they are becoming most useful, and to the 
detriment of the civil profession, which has been overrun 
with cheap surveyors by this means. 

Secondly, “that all the operations are done on the 
Ordnance Survey by different persons, who therefore form 
checks on each other,” and that “ independent of the final 
examination at Southampton, there are seven persons em- 
ployed in the production of the plan who form mutual 
checks on each other,” are assertions which seem to be 
kept in stock for the my of praising the Survey and 
of defending the system, but which have little lemme 
in fact. It is easy to demonstrate that a fallacy is 
involved, and to prove that of the seven so-called mutual 
checks which are asserted by the Director-General of the 
Ordnance Survey to produce such superior results, the 
trigonometrical triangulation and the field examination are 
the only real tests or checks, independent of those which 
are inherent in the work; and these two would apply 
equally to the operations of civil surveyors. he 
other tive so-called mutual checks simply do not exist. 
But this is not all. The trigonometrical check may 
be easily defeated. Its efficacy rests on the ignor- 
ance, or supposed ignorance, of the field surveyor. 
Nothing but inexcusable ignorance can prevent him 
from applying this check to his work before sending 
in his tield book to the Division Office. A very 
slight knowledge of trigonometry will enable him to calcu- 
late the lengths of the main lines and tie lines of each 
triangle by means of his measurements, and a few 
angles taken with the theodolite when he is setting out 
or tracing the triangle in the field. A few simple calcu- 
lations will enable him to tell whether his lines fit, or in 
other words, whether his line measurements are correct. 
Or he may proceed by a more simple method still, with the 
same result. He may lay down or plot his lines, and thus 
satisfy himself that the work when plotted in the office 
will turn out correct, or otherwise ; and consequently be 
able to defeat the official check by altering the figures in 
his field book, instead of going over the work again in 
the field before he sends his book to the office. The 
trigonometrical check applied by the line plotter in the 
office is, therefore, open to suspicion ; and it should be 
borne in mind that it is suspicion of the honesty as well as 
of the accuracy of the field surveyor, which is the alleged 
motive of this check. The check, therefore, fails to ensure 
the accuracy of the work in the case where it is most 
needed, although it is very useful to an honest surveyor, 
who would correct any errors he discovered by that means. 
The other five so-called mutual checks may easily be 
exposed. How can the field surveyor be a check on the 
operations of the other six different persons employed on 
different stages of the work? The thing is absurd. The 
probability is that some, if not all of them, will make some 
mistake in his work. But whether his map be drawn 
right or wrong, he has no check on their operations. The 
thing is out of his hands. He may never see either the 
map or the tracing of it. How, then, can he check 
their accuracy? Again, the draughtsman who plots 
the details of the survey on the manuscript map is 
no check on the field surveyor, nor on the line plotter 
beyond repeating the line measurements. Neither the 
boy who traces the manuscript map for the field examina- 
tion, nor the boy who computes the areas, nor the 
draughtsman who makes the fair map, is the slightest 
check on any of the other persons employed on different 
stagesof the work. Howcan a tracing beacheck on the accu 
racy of the map of which it should be a copy? How can the 
areas check the accuracy of the manuscript map? Or how 
can the fair map be a check on the accuracy of the draft 
map, or on any of the different operations of which it is 
the result? If the field surveyor, the line plotter, the 
detail plotter, and the boy who traces the detail of the 
manuscript map were really mutual checks on each other's 
accuracy, there would be no errors for the field examiner 
to correct 

But not only has the method of conducting the Ordnance 
Survey no advantage over that of the civil profession in 
these respects, it has, on the other hand, some very im- 

rtant disadvantages. The division of labour is an excel- 
ent principle when it is really applicable to any particular 
work, and when it is not carried too far. Constant prac- 
tice in one particular occupation—surveying or drawing— 
gives the operator to some extent a special aptitude for the 
particular kind of work on which he is engaged, but it is 
accompanied in this case by some very important dis- 
advantages. In bad weather the field surveyor has no- 


thing to do, and is compelled to play whether he likes it 


or not. Sometimes he has to go back to re-measure some 
of his lines when in the progress of the work he hag 
removed to another place some distance off. The 
draughtsmen in the office are liable to misunderstand, and 
make mistakes in the plotting of his work. The most 
astounding errors, as well as the most trivial, sometimes 
secur in this way. The field examination is, therefore, 
necessarily very heavy under this system. Both the office 
and field work, under this system of division of labour, 
are very monotonous, and the pay is reduced to very low 
wages ; the men, therefore, get tired of it, and take the 
first opportunity of giving it up. The excessive 
subdivision of labour is a real check on the progress 
of the work, and while it increases cost, it lessens the 
pay of the workers, and necessitates the maintenance of an 
experienced staff of superintendents to watch over these 
various operations. 

It is claimed for the method of surveying practised by 
the civil engineer that it possesses greater simplicity, ex- 
pediency, accuracy, economy, and despatch than that prac- 
tised on the Ordnance Survey. The chief feature of this 
system is that the surveyor plots his own work and gets 
out the areas himself. Others may examine his work in 
the field and in the office; but he alone is responsible for 
the accuracy of the survey. The making of fair maps, 
tracings, &c., often falls to draughtsmen for the sake of 
economy, just as it does in the Ordnance Office. It is 
found, however, in the civil profession that the more 
hands work passes through the more inaccurate it becomes, 
and it is strange that it should be different in the 
Ordnance Office, for it is clear that the draughtsman cannot 
increase or check the accuracy of the map he copies, while 
he may, and very often does, render it more inaccurate, 
A civil surveyor who takes a contract, not only superin- 
tends, but works along with his assistants. He sees that 
the drawing of the map is carried on simultaneously with 
the field work; that the lines of construction are laid down 
day by day on the map, and, when necessary, checked at 
once in the field. He takes advantage of wet days and 
bad weather to put in the details of fences, buildings, &c., 
on the map, and has in all weathers and seasons something 
todo. The work, therefore, progresses rapidly, and this 
is why civil surveyors can get better pay out of the same 
work than Ordnance surveyors and draughtsmen, whose pay 
is lessened by the dead weight of military superintendence 
and the checks and hindrances of official routine, and why 
the first-class tithe surveys cost less per acre for similar 
work than the Cadastral Survey. 

“ A civilsurveyor,” says the Director-General of theSurvey, 
“as arule, carries on allthe operations, from the first measure- 
ments onthe ground to the final completion of the work him- 
self. He is therefore a highly-paid man, trained in all the 
dutiesof a surveyor.” For this reason, “it has been found by 
experience that it is better to employ the Survey employés 
as young as possible, and to train them on to their several 
duties; and that it is not desirable to engage trained, and 
consequently highly-paid, civil engineers.” It certainly is 
not desirable to engage the latter on the Ordnance system, 
which would reduce them to the ranks of an Ordnance 
surveyor, which is little better than that of Chinamen, 
But to employ them on civil contracts by piecework is 
another matter, with regard to which he says:—‘ Any 
plans made by civil surveyors would, of course, have to be 
tested, which would entail considerable expenditure, and 
I think that any person who is acquainted with the sub- 
ject will come to the conclusion that it would be more 
costly to execute the work by contract; and putting the 
question of cost on one side, it is very doubtful whether 
the present standard of accuracy would be maintained.” 
That is to say, any plans made by civil surveyors, who, he 
admits, are trained inallthedutiesof their profession, would, 
of course, have to be submitted to elaborate tests and checks 
made by half-trained, not to say makeshift, Ordnance 
officials, besides having to pass a field examination, and 
the final examination at the head office at Southampton; 
and that even then “it is very doubtful whether the present 
standard of accuracy would be maintained.” As Euclid 
says, “ This is absurd.” 

One great advantage of the Ordnance system is that 
the Royal Engineers pull together on the principle of 
co-operation, while civil engineers and surveyors do not, 


THE DOWNTON RAILWAY ACCIDENT. 


On Tuesday a very severe railway disaster occurred on the 
Salisbury and Dorset Railway. ‘The accident happened at 
about 5 p.m. The Salisbury and Dorset line runs from Salis- 
bury vid Wimborne, to Dorchester and Weymouth on the one 
hand and to Bournemouth on the other. From Salisbury the 
road runs for four or five miles over the Southampton line as far 
as Alderbury Junction, thence the line is single to Wimborne. 
This single line portion, though it has been worked by the Lon- 
don and South-Western Railway Company from the time of its 
construction some twenty years ago, was only bought up by 
that company a couple of years back. The first station, Down- 
ton, is about nine miles from Salisbury, and the next station, 
Breamore, is some three miles further on, the time allowed by 
the tables for the run from Downton to Breamore being six 
minutes. After leaving Downton the line passes first over a short 
embankment, then through a cutting of about half a mile, at 
the end of which it passes under the road, and here com- 
mences a gradient of 1 in 78, with the fall towards Breamore. 
This gradient follows a curve shaped like the letter S inverted. 
At the middle of the 8 the line crosses the Christchurch Avon, 
which at this point divides South Wilts from South Hants. It 
was about a couple of hundred yards on the Hants side of the 
bridge where the line runs over the water meadows belonging to 
the College of Agriculture Farm that the accident occurred. 
The engine and first carriage, with a pilot engine in front, kept 
the metals, but the coupling attached to the rear of the carriage 
appears to have snapped, and we understand that an old flaw has 
since been discovered in it. The remaining six carriages all 
went down a chalk embankment 10ft. to 12ft. high, and they 
were thrown towards the centre of the curve which the train was 
then descending. Three were completely overturned into a 
broad ditch, and their wheels therefore appeared at the top. 
The first one was thrown on its side, with its left-hand doors y 
on the metals, and those who could had to climb out at the doors 
which were now at the top. The last carriage—guard’s van— 
was also thrown on its side, and the last but one was miracu- 
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lously prevented being overturned by a sturdy willow tree, 
which it completely barked, At this very spot the line is well 
shored up by a cattle road leading across from one pasture to 
another, and on this road one of the carriages landed, but every- 
thing except its floor was swept off the wheels, 'T'wo women, 
one man, and a girl were killed, the girl being drowned. 
The injured were bleeding profusely, and heartrending 
scenes followed; but thirty or forty students from the 
College of Agriculture were speedily on the scene, and 
were organised by Professor Fream and Dr. Munro, two 
members of the staff, and rendered most valuable aid. 
Many of the sufferers were taken into the college, where 
‘the President—Professor Wrightson—made every arrangement 

pssible for their relief. As to the cause of the affair, nothing 
is yet certainly known, but the road probably spread under 
the engines and dropped the train on to the sleepers, 
A little girl who saw the accident says the train began to 
“wobble” directly it got over the bridge, and if there was a 
high speed —. the first half of the curve with the centrifugal 
force controlled from a centre on one side of the line, and 
then the centre was suddenly transferred to the other side, 
this might account for the “ wobbling,” as well as for the fact 
that the carriages were thrown towards the centre of the second 
curve. Much of the road presented an undulating appearance, 
afterwards, affording evidence of the swaying to which the train 
was subjected. 150 gangers set to work; but it was late on 
Wednesday evening before a steam crane had raised up all the 
bulkier débris, The inquest was opened on Wednesday in the 
college lecture-hall, and after identification of the dead, was 
formally adjourned to the Bat and Ball, in Breamore, on Friday, 
June 6th, at 1l am, Some of the rescued passengers say the 
train was going so roughly that they stood up and held by the top 
of the compartments to steady themselves, The train was 
somewhat late, and being Whit-Tuesday as well as Salisbury 
market day, was unusually full. 


SHIPBUILDERS’ WAGES, 


Tue wages of the shipbuilders on the Tees and in the neigh- 
bouring ports are to be again reduced ; for though the notice 
has only just been served, the issue is not in doubt. There are 
thousands of shipbuilders out of work at the ports between 
Whitby and Blyth, and when this is the case, the ball is so 
exclusively at the feet of the employers that the demand for 
reduction must be met; and it must be acknowledged that the 
reduction that may be agreed upon will not give activity to the 
trade, for there are now, and have been for months, scores of 
vessels laid idle, and not till the range of freights is more remu- 
nerative will there be any renewed large demand for vessels. 
But there are orders forspecial vessels which are held back until the 
lowest price is reached, and it is better in the present state of 
the trade that that low-level should be attained as soon as 
possible, for the present condition of the trade in the North is 
deplorable. One fact will show this, A year ago there were 
sixty-five vessels on the stocks at the builders’ yards on the 
Wear, and there are now only a third of that number. There 
is, of course, the reflection that the stoppage of so great a part 
of the building must more speedily affect the freight market, 
and restore it toa healthier condition, and thus give che prospect 
of arenewed demand for vessels. But this is not yet at hand, 
for orders for steamers generally—-except for special purposes— 
are not attainable, though prices that were deemed once incre- 
dible would be taken by builders on the north-east coast. In 
the end that cheapness will give work, but it must be acknow- 
ledged that the position of the shipbuilders of the North has 
never been more gloomy in the history of iron shipbuilding than it 
now is, Inthe meantime the loss goes on, and that is one of 
the factors that will bring about a better state of affairs; and 
there is also in progress a cheaper working of vessels, and a 
lesser cost of production, and it is by these that the shipping 
trade will be raised out of its present slough of despond, and 
that shipbuilding will in the end benefit. 
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Tue electrical literature of the last six years has princi- 

ae been in connection with the development of electric 

ighting. The work of these six years has been more of 
the nature of a revival than a new departure. With the 
exception of a short note in our contemporary, the Llec- 
trician, some mouths since, we have not seen the ideas 

and the experiments carried out of nearly 

acentury ago referred to, We may be allowed to direct 
attention to the information taken by our contemporary 
from the Courier Belge of October 6th, 1836, concerning 
what is probably the earliest published suggestion of incan- 
descent electric lighting. he following sentences are 
taken from the article in question :—“ Since we are on the 
chapter of coal mines, it seems to us that here is the place 
to express our astonishment at seeing that one of the most 
beautiful discoveries of modern science has not been 
rendered available for the illumination of the galleries. 

We would speak of the incandescence of charcoal produced 

in vacuum by means of the voltaic pile. . . . There would 

not be the least fear of danger, since the focus of light 
would be completely insulated from the external air.” 

History and experience tell us that the voltaic pile was 

not economical, but with the invention of the dynamo the 

ideas of lighting by electricity again revived. Singularly 
enough, however, the method of lighting by Pieces. cor 
carbon in a vacuum was at first forgotten, and the practi- 
cal lighting of the Paris streets during the International 

Exhibition of 1878 was by means of the are as given by 

Jablochkoff candles. Long ere the 1878 Exhibition was 

closed, men of science, both in England and France, had 

foreseen ak. panpar ese: of the development of the light, 
and suggested an exhibition devoted entirely to electrical 
rcp There was absolutely no response when the 
idea was thrown out in England, but in France it was 
seized and carried into effect in the 1881 Electrical Exhi- 
bition, From 1878 to 1881, gigantic strides had been 
made. Swan, Edison, and pe My on ut aside the are in 
favour of the incandescent system. 


e opening of the 


1881 Exhibition is the date of the commencement of a 
new era in the annals of artificial lighting, and also of a 
new era in the annals of this class of literature, for then 
commenced activity in the publication of books, 
pamphlets, and periodicals on electric lighting. France 
gave us the 1881 Exhibition, and France gave us also the 
first important work on the subject, viz., that of Fontaine, 
translated by Dr. P. Higgs. So rapid has been the 
development of electric lighting, that this book may 
looked upon as out of date. Succeeding books—till the 
publication of that by Mr. J. E. H. Gordon the other day 
—followed similar lines to that of Fontaine. Between 
these publications is a vast literature. Many of the books 
have been noticed in these columns. Some of great pre- 
tensions have not, and perhaps it will be well to glance 
briefly at a few of these works beforé discussing that of 
Gordon, in order to see the differences, and to estimate 
correctly the value of the various works, 

The first on our list would have little interest but for 
the appendix. The former part, on the law of electric 
lighting and the rules of the Board of Trade, has a limited 
interest, but the latter is more general. The two parts 
should, in our opinion, be published separately. On the 
whole, the technical portion is simply and clearly expressed, 
the elementary principles of electricity, as utilised in electric 
light work, being amply illustrated. The author, while 
understanding the theory of the “ conductive” circuit, seems 
to have absolutely no conception of the “ inductive circuit.” 
Unfortunately the craze now-a-daysis to follow closely those 
men who have an established reputation, repeating their 
ideas and expressions ad nauseam, while the less attractive 
work of such men as F.C. Webb is ignored or forgotten. 
A careful perusal of Webb’s book would show how utterly 
ignorant many more ambitious writers are upon one of 
the most important branches of electrical study. To 
return, however, to the immediate subject in hand. The 
descriptions of machines and the illustrations are similar 
to those given in every periodical and book published 
during the last six years—Brush, Biirgin-Crompton, 
Edison, and so on, Similarly, as to the sections on lamps, 
&c., there is nothing new; but we again reiterate that the 
wording of the descriptions is clear and the illustrations 
ample. One or two sections of new matter are introduced 
—that on electro-magnetism seems to be an expansion of 
Professor 8. P. Thompson’s Cantor lectures ; as, perhaps, 
is also that on ring armature machines, wherein a 
theory is put forward which has found considerable 
support among students. The theory we will give as nearly 
as possible in the words of the author—that is, 
as strictly as we can without diagrams. Let a ring of soft 
iron, which can rotate about an axis running perpendicular 
to its plane through its centre, be placed between two 
magnet poles, N and 8. In consequence of the properties 
of the iron of the ring, the lines of force between the 
magnets will be deflected, and will throng into the ring 
opposite N, traverse it on both sides, and come out opposite 
S. A few will go across the centre of the ring, but most 
of them will, if they can, through the iron. Consider 
a coil of wire slid round the ring in the direction from 
Sto N. In certain positions the number of lines of force 
passing through it will tend to diminish; for one part of 
the ring cuts through more lines of force than another. 
Hence a current in an indicated direction. After passing 
a certain point, the direction of the current is reversed. 
This reversal, when the ring is stationary, is midway 
between N and S, and again midway between S and N— 
of course continuing the movement of the coil entirely 
round the ring. The points at which reversal occurs are 
the neutral points, e will now try and translate 
this theory into our own language. The iron ring 
is looked upon as a shield to the interior space, 
so that practically no lines of force are cut by 
the interior portion of the coil. Then, again, the 
lines of force are concentrated, and a greater effect 
obtained at certain positions. Thus far there is some 
similarity with the theory put forward by Mr. Sprague, 
vide p. 496, “ Electricity” (new edition); but Mr. Sprague 
goes on to explain other influences. The line-of-force 
method of explanation has the advantage of simplicity. 
The current in the wire depends upon the number of lines 
of force cut by the wire. As these increase or decrease or 
change sign in a given time so the current increases, 
decreases, or changes sign. The subject is well worthy 
attention, and the doctors are not It may be said 
that we ignore a duty in giving no opinion upon this theory. 
We hold that the reviewer's duty is to say what a book 
contains, and, while he should generally, he need not 
always trouble himself whether the contents are good, 
bad, or indifferent. No physical theory of the Gramme 
ring as yet given seems to us entirely satisfactory; hence 
we leave to each student to decide as to how far he accepts 
that put forward by Mr. Cunynghame. We will once 
more say that where the author has followed the old paths, 
he has expressed himself very clearly, and where he has 
inivaieeell new ideas they are always deserving of careful 
attention. 

The volumes translated and partly compiled by Dr. 
Maier are purely descriptive. Almost every machine and 
lamp—we had almost said invented, but will rest satisfied 
with saying tried—in electric light and telephonic experi- 
ments is herein described. The sources of the information 
are generally given, though not infrequently incorrectly. 
We may also say that very often a description has been 
translated from a French source, even when the original 
description appeared in well-known English publications. 
This translation and re-translation does not always con- 
duce to clearness of expression. It speaks, however, a 
good deal for the care exercised, that a much larger number 
of errors has not crept in. Having said thus much, our 
task is considerably lightened.. The volumes, being prac- 
tically reprints of articles from periodicals, may be looked 
upon as epitomised editions of these periodicals. The 
illustrations are numerous and good; and the descriptionson 
the whole correct, making the book useful for reference. 
If progress is to continue at the same rate as during the 
past six years, we shall require a number of volumes similar 
to these to keep us aw courant with the electrical inventions 


of the day. Such volumes would be exceedingly useful if 
carefully edited, and might be issued like the supplements 
to “ Watt’s Dictionary of Chemistry. Even since last 
year—that is, since the issue of these books—great 
improvements in various apparatus have been made, and 
we have no reason to imagine that improvement will not 
continue, 


be | Jron Roofs; Examples of Design—Descriptions. Mlustrated with 


working drawings. By A. T. Watmistey, Assoc. M.LC.E. 

London: E. and F, N. Spon. 1884. Fo., 37 pp.; 64 pl. 

So many books are now available on all that relates to the 
stresses in roof structures and the theory concerned in 
their design, that this book, which is wholly of the practi- 
cal side of the subject, is a most welcome addition to the 
literature of roof construction. We would not suggest 
that in this branch of engineering engineers should stoop 
to the position of copyists; but in saying that Mr. Walmis- 
ley’s book will make it almost unnecessary for any one to 
design a roof, we mean that he has provided so complete a 
set of working drawings of roofs, large and small, _— 
and ornamental, that design as to type may be here found 
ready to hand, and the only work left to the one called 
upon to build a roof is judicious modification of any of the 
roofs, here illustrated, to suit circumstances. There may be 
plenty of room for improvement in architectural effect and 
detail, and for careful application of the theory of ‘the 
stresses in any particular form of roof truss, but it is. 
questionable whether there is now much room left for the 
ingenious to devise a new type of roof that shall have 
specially commendable features from an engineering point. 
of view. 

Every roof of any notable design or proportions built 
by engineers for railway stations and large buildings 
during the past quarter of a century, is fully illustrated 
and described in this book, whilst many of the smaller 
roofs for various purposes are equally fully treated. The 
theory of roof stresses is not dealt with, but as a collection 
of examples in design as found in practice, the book is 
without a rival. The descriptions are sufficient, while 
the drawings are themselves so complete as to make 
descriptions almost superfiuous. They ,include not only 
the general drawings of the roof principals, but all details 
of these, their supports, and of the roofs as a whole—that 
is to say, of all that goes to make up a complete covering. 
Dimensions are very fully given, and in most examples the 
cost also. The descriptions are accompanied by some 
critical remarks and suggestions, and the text concludes 
with a valuable tabular statement giving the following 
particulars of fifty typical roofs:—Length, total width, 
number of spans, maximum single span, distance apart of 
principals, total rise, rise of tie rod, and depth of principal. 
The working drawings are accompanied by some ink 
photographs, one of which, the York station roof, forms 
the frontispiece. These give an idea of the character of a 
design, and are not intended to show detail. It is a book 
which everyone interested in iron roof construction must 
consult. It needs an index. 


PROFESSOR WURTZ. 


eloquent speech at the tomb of his old friend and coadjutor, the 
late J. B. Dumas; and who would have thought how soon 
he was to follow the illustrious secretary of the Academy of 
Sciences? Professor C. A. Wurtz was born at Strasburg on 
November 16th, 1817, and was thus of the same age as Dr. 
Angus Smith, whose death we have also to record. Wurtz we 
first hear of as assistant in the laboratory of Dumas, who 
became his firm friend; and his first official appointment was 
that of the Professorship of Chemistry at the Agricultural 
Institute of Versailles. Since the year 1858 he has filled the 
chair of chemistry at the Faculty of Medicine at Paris, and has. 
latterly been likewise Professor of Chemistry at the Sorbonne. 

The life of the late distinguished savant presents few points 
of outward interest, but is singularly rich in important and suc- 
cessful research, so that he will justly rank as one of the founders 
of modern organic chemistry. For many years he has been one 
of the most active members of the Academy of Sciences, where 
his death, following so closely after that of the great Dumas, 
will leave a void which must, if the expression be permitted, 
derange the balance of power in that learned body as far as the 
science of chemistry is concerned. According to the Royal 
Society catalogue, Wurtz produced seventy-three memoirs up 
to the year 1864, and during the subsequent twenty years he has. 
shown no disposition to rest on his laurels. Readers of the 
Comptes Rendus will have marked his occasional controversies. 
with Professor Berthelot on points of chemical theory, and 
markedly so on questions between atoms and equivalents. In 
these disputes Wurtz usually appears to have had the 
advantage. 
His earliest published investigation dates back to 1842, and is 
on the constitution of the hypophosphites. Then he studied 
phosphorus and sulphophosphoricacid, and threw new light on the 
compounds of phosphorus. One of the early discoveries was 
that of copper hydride, a remarkable, and in many respects 
altogether exceptional compound. He noted that this hydride 
is quickly dissolved in strong hydrochloric acid, which is without 
action on free metallic copper. Then he turned his attention to 
the compounds of organic chemistry, to the ethers of cyanic and 
cyanuric acid, and in 1849 he discovered the compound 
ammonias which are formed when an atom of hydrogen in 
ammonia is replaced by an organic radicle, such as ethyl or 
methyl. His next researca in organic chemistry bore upon the 
discussion between Frankland and-Kolbe on the one hand, and 
Laurent, Gerhardt, and Hofmann on the other, as to whether 
the radicles isolated from alcohols remained free—as maintained 
by the former two ists—or combined with themselves, as 
shown by the latter. Wurtz succeeded in producing decisive 
evidence of the correctness of the latter view. He found, on 
treating a mixture of the iodides of two different radicles with 
sodium, that a hydrocarbon was obtained, formed by the action 
of the two different radicles. 

His subsequent researches have been numerous, and our 


familiar to chemists from the columns of the Chemical News 
and the abstracts which appear in the Journal of the Chemical 
Society. 

Professor Wurtz was elected a foreign Fellow of the Royal 
Society in 1864, and in 1878 he delivered before the Chemical 


Society the Faraday Lecture for that year. 


Ir seems but a few days since Professor Wurtz delivered an 


recapitulation of them is hardly called for, as they will be - 
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BOILER SHELL DRILLING MACHINE. 


MESSRS. CAMPBELLS AND HUNTER, LEEDS, ENGINEERS. 


SomE time ago we noticed a boiler shell drilling machine we 
had inspected at the Barrow Shipbuilding Company's works, 
made by Messrs. Campbells and Hunter, of Leeds. Since then 
the makers have greatly improved the machine, and we now 
illustrate one recently made by them for Messrs. John Penn and 
Sons, of Greenwich. It may be briefly described as follows:— 


—— 


thus keeping the drilling spindles true to the centre line of the 
boiler. There are four drilling frames on the columns. raised 
and lowered independently of each other by hand or power, and 
having a vertical range of 8ft. 6in.; each frame has two drilling 
| spindles, the latter being adjustable to each other for different 
pitches. The machine is provided also with an ordinary turn- 


The shell to be drilled is carried upon a horizontal table, the 
latter being mounted upon a carriage or saddle, and moving to 
and fro from the upright columns upon a strong bed to suit 
different diameters of boilers. The edge of the table is turned 
taper to receive an enlarging ring for accommodating the larger 
sizes, and it is revolved by hand or power. It is fitted with two 
columns carried by saddles upon a transverse bed, upon which 
they may be traversed independently of each other; this arrange- 
ment is for drilling flat-sided boilers. Each column has a 


‘swivelling motion, so that it may be moved round to any angle, 


over tool-box for attaching to one of the lower drilling frames, 
and a reversing motion for the tables for use in turning up the 
flanges of boiler fronts, &c., for which work it is available. The 
machine is well designed and well made, and so far has given 
satisfaction to Messrs. Penn; it is a very economical tool, as it 
takes up the minimum of floor space, requires few men to handle 
it, and will do a great variety of work. It is similar to others 


and to many firms at home and abroad. The use of such 


machines seems to be rapidly extending. 


suppliéd by the makers to her Majesty’s Dockyard at Keyham, | 


PATENT ROPE PULLEY BRAKE, 

TuHE object of this friction brake upon rope pulley bl made 
by Messrs. Andrew Bell and Co., Tit lane, to sus. 
d or lower any weight and to avoid fastening the rope end, 

e friction brake is made to span the block, so that the pin 
which carries the sheaves carries the brake also, whilst it is 
further supported by the bottom bolt which binds the block, 
The brake is attachable to any existing pulley block, and its 
action is thus:—Each rope passes through a groove in the 
brake, the inner half of which is fixed whilst the outer half is 
made movable by means of right and left screws secured into 


the fixed half of brake, when in turning the pulley wheel by 
means of a small band, the two wheels revolve and act 
together in forcing the movable half of brake against the ropes, 
and thus grasp all the ropes at 
the same time. The grip is 
werful, so that any weight the 
locks are capable of lifting is 
secure. The load cannot descend 
until the wheels are reversed, 
Of course there is no tendency 
of the wheels to turn of them- 
selves, A light spiral spring is 
laced on the right and left- 
d screws in order to free the 
brake from the rope the moment 
the pressure is released. The 
band or cord has a turn and 
a-half round the pulley, which 
makes it unnecessary to hold 
both sides of band, leaving one hand free to guide the descend- 
ing weight or to hold the rope of the pulley blocks. 


EYRE’S FORGED STEEL WHEELS. 


THE accompanying engravings illustrate the forged stee 
wheels manufactured by Messrs, John Brown and Co., Sheffield. 
They are, as may be gathered from their form, stamped or 


Fig. | 


forged from steel plates, and it is claimed for this that it secures 
absolute freedom from breakages. They may, of course, be very 
light as well as strong, and in most cases they are lighter than 
the wheels in use. They are made both fast and loose, and for 
inside or outside bearings, as shown. The collars on the axles 
are solid, not welded on, the axle being forged to shape out of a 
steel bloom. In fast wheels the collars of the axle and the wheel 


Fig. 2 Fig. 3 


are rivetted together, and the end of the axle is also rivetted 
over the wheel, a mode of fastening which may be said to pre- 
clude the possibility of the wheels ever becoming loose. ‘This 
form of fastening is shown in Fig. 1. Fig. 2 is a front view of 
the form shown in Fig. 3. In wheels that are to run loose on 
the axles, a long sleeve boss is rivetted to the wheel in the same 
way as that shown in Fig. 3. 


Nava ENGINEERAP POINTMENTS.—The following appointments 
have been made at the Admiralty: —Wm. T. Searle, engineer, to 
the Defence; Leonard Backler, chief engineer, to the Defence. 

Fast ATLANTIC STEAMERS.—The steamers Aurania, Arizona, 
and Australia, which left Queenstown on May 18th, all arrived in 
New York on the 26th. The Aurania made the passage in 7 days, 
10 hours, and 17 minutes; the Arizona in 7 days, 14 hours, 54 
minutes; and the Australia in 7 days, 16 hours, 20 minutes. 
There was much betting in New York as to the result. The 
captain of the Aurania, by taking the “lane” route, claims to have 
, travelled 200 miles further than the others. 
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DEATH OF DR. ROBERT ANGUS SMITH, F.RS. 


THE announcement of the death of this distinguished man, 
which appeared in our columns last month, was too short to call 
the requisite attention to the great events of his life, and we 
propose now to supplement it with some information to which 
attention ought to be directed. He was one of the most con- 
scientious and zealous workers in the field of chemistry. He 
died after an illness extending over several months, at Colwyn 
Bay, near Llandudno. He was born in Glasgow in 1817, and 
was educated at the grammar school, and afterwards in the 
university of that city. His aptitude, which early showed 
itself for classical studies, induced his parents to regard the 
Scotch Kirk as a suitable profession for their son ; but his early 
experience of the arbitrary dogmatism of the religious sect 
proved such a profession to be incompatible with his opinions, 
and he, like many others for the same reason, sought other 
more consistent channels into which to direct his energy. After 
spending several years as private tutor in Scotland, and ulti- 
mately in London, Dr. Smith went in 1839 to the University of 
Giessen to study science. Here he had as companions and 
fellow-workers men, many of whom have become well known 
by their scientific investigations. Returning to England in 1841 
he became assistant to Dr. Lyon Playfair, who was at that time 
engaged on a sanitary commission, and it was the investigations 
connected with this occupation that formed the starting-point 
of Dr. Smith’s subsequent work on sanitary matters, which are 
especially lizked with his name. 

His first papers appeared in 1846 in the Journal of the 
Chemical Society. Two years later he read a highly important 
paper at the meeting of the British Association at Swansea, “On 
the Air and Water of Towns,” several of the conclusions which 
he arrived at being remarkably interesting with regard to the 
presence of putrescible organic matter in the air of crowded 
rooms, and the existence of nitrates in well waters in the neigh- 
bourhood of houses and towns, indicating previous pollution of 
the water by sewage or other animal matter. These papers 
were followed by two others, “On the Air of Towns,” and “On 
the Air and Rain of Manchester,” both of much sanitary value. 

In 1856, as a tribute to the memory of Dalton, Dr. Smith 
compiled a valuable “ History of the Atomic Theory, and a 
Memoir of Dalton,” a work which, although now out of print 
for many years, was of considerable importance, due to the 
author's analyses of Richter’s and Wenzel’s claims to the dis- 
covery of the law of reciprocal decomposition. 

Between the years 1855 and 1863 he contributed several 
papers to the Chemical Society and the Philosophical Society of 
Manchester, “On Sewage and Sewage Rivers,” “ Disinfectants,” 
“On the Composition of Rosolic Acid,” and “On Putrefaction in 
Blood,” some of his conclusions being of much value from a 
sanitary point of view. In 1863 he was appointed Inspector- 
General of Alkali Works, and for this post probably a not more 
fit person could have been selected, as the work connected with 
it was essentially of that character to which he had devoted 
many years of experimental research. His “Report on the Air 
of Mines and Confined Spaces” was published in 1864, and his 
annual “Report under the Alkali Act” form important contribu- 
tions to sanitary science. In 1869 Dr. Smith published his 
work on “ Disinfectants and Disinfection,” and three years later 
his work on “ Air and Rain.” In 1876 Dr. Smith, in conjunc- 
tion with the late Dr. J. Young, F.R.S., collected and printed in 
one large volume, for presentation only, the “Chemical and 
Physical Researches of Thomas Graham,” and in 1883, to com- 
memorate the centenary of the Manchester Philosophical Society, 
he wrote a long and highly interesting history of this Society, 
with biographical sketches of many of its most notable members. 

Dr. Smith was elected a Fellow of the Royal Society in 1857; 
he was a corresponding member of the Royal Bavarian Academy, 
vice-president of the Chemical Society, of the Literary and 
Philosophical Society of Manchester, and of the Institute of 
Chemistry. He assisted in the Jury of the Exhibition of 1862, 


“and of the French Exposition in 1878. In 1882 the degree of 


LL.D. was conferred upon him by the University of Edinburgh. 


TORPEDO BOATS FOR THE RUSSIAN GOVERN- 
MENT. 


Mvc# attention has recently been called to torpedo boats for 
this and other Governments, and it has been pointed out with 
truth that England is not as fully provided as she ought to be 
with these weapons of offence and defence. 

In St. Petersburg there have been made 100 sets of machinery 
within the last few years. This machinery has been copied 
from the best English models, and we commence this week the 
publication of a series of drawings illustrative of the work 
turned out by Messrs. Baird. On page 431 will be found an 
engraving of one of about 100 Russian torpedo boats, and we 
shall in due course publish detailed drawings of her machinery. 
These drawings explain themselves, and will need but little 
description. Such as may be required we shall supply. 


COMPOUND ROLLING MILL ENGINE. 

Or the engine which we illustrated on page 406, made by 
Messrs. Tannett, Walker, and Co., of Leeds, for the new plate- 
rolling mill of the Butterley Iron Company at Codnor Park, we 
now give some details. In another impression we shall give 
further illustrations and description of the rolling mill. 


TENDERS. 


STRATFORD-UPON-AVON WATERWORKS. 


Contract No. 1.—For the manufacture and delivery of cast 
iron pipes. Mr. E. Pritchard, C.E., engineer, London and Birming- 


£ 24. 
Stanton Ironworks Company .. .. .. .. «. «» 3199 0 0 
J. and 8. Roberts, West Bromwich... .. .. .. .. 3114 0 0 
C. E. Firmstone and Bros., Stourbridge—accepted.. 2064 0 0 


BREWERY PLANT. 

For additions to brewery plant and other works to be done at 
the Portslade Brewery, near Brighton, for Messrs. John Dudney, 
Sons, and Co. Messrs. Scamell and Colyer, engineers, 18, Great 
George-street, Westminster, 8.W. 


Wilson and Co., Limited, Frome-—accepted -- £770 0 0 


THe Panama CANAL.—The Panama Star and Herald of May 1st 
says :—“‘The Royal Mail Steam Packet Company has carried 
some 80,000 tons of freight to the Isthmus so far for the Canal 
Company. It has also brought 12,000 Jamaicans to Colon to 
work on the great ditch. The shipments of English hi 
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THE ROYAL INSTITUTION. 
FLAME AND OXIDATION, 


On Thursday, May 29th, in the course of another of his 
lectures on “ Flame and Oxidation,” Professor Dewar said that 
by adding oxygen to a flame, its luminosity may be increased or 
decreased, the brightest light being obtained by nicely balancing 
the proportion of carbon in the gas, in relation to the supply of 
oxygen to the flame. Different parts of flame have different 
properties ; for instance, the apex of a blowpipe flame is an 
oxidising agent, but its interior is a reducing agent, and on 
examining gas taken from different parts of a flame, different 
kinds of decomposition are found to be there taking place. 
Near the root of a flame dissociation is taking place, and the 
decomposition is not complete until near the apex. The tem- 
perature of a flame is higher where there is less complete com- 
bination. In exploding gases, the result which might be 
expected is not always produced ; for instance, in exploding a 
mixture of acetylene and oxygen there is a considerable deposit 
of carbon, although both the carbon and hydrogen are “anxious,” 
so to speak, to combine with the oxygen. The form of a flame, 
therefore, is very important, hence the necessity for gas burners 
of proper construction. Much has been done in improving 
burners of late years, and great economy has resulted. Prof. 
Dewar spoke favourably of the fishtail burner, and produced its 
flame by causing two straight jets of ignited gas to impinge on 
each other near the roots of the two flames. He then showed 
that increased light could sometimes be gained by diminishing 
the supply of air, by partly stopping the upper orifice of the 
glass ef an Argand burner with a piece of mica. The conditions 
for getting the best light from gas are very variable and diffi- 
cult. He had been making some experiments of late on the 
effect of combustion on the air of London ; he wanted to know 
the effect of showers of rain in bringing down the products of 
combustion. For this purpose hetooka large sheet, washed it well 
first with carbonate of soda, and then with several changes of 
water ; afterwards he painted it with pure paraffine, and 
stretched it a little above the roof of the Royal Institution. A 
little hole was made in the middle of the sheet, through which 
the rain water collected found its way into a glass bottle below. 
In this way he collected much more than he wanted. The 
water had washed the air through a great length of London 
atmosphere, so it came down laden with sulphurous and sul- 
phuric acid and ammonia, as follows :— 


Milligrammes per litre. 


Free (Albumenoid Free Combined 
ja. | i 8 03 8 03 
11 p.m. | 10°0 160 6-0 
5am... 25 | 25 160 135°8 
50) 01 16 23°3 
Siw | 27°5 15 24°0 


He continued that he had not published these figures, as the 
results were surprising, and he meant to go through the experi- 
ments again. The first shower brings more matter down from 
the atmosphere than its immediate successors. The sulphurous 
acid in the air does much to promote mist and fog. He proved 
this by showing that aqueous vapour has a tendency to condense 
into a thick and peculiar mist in the presence of a mere trace of 
sulphurous acid. He next exhibited a simple and efficient piece 
of apparatus for cooling any part of a flame, and allowing it 
to be then examined by a spectroscope. It consisted of a sheet 
of glass, with water flowing in a thin sheet down one 
side of it from small apertures near the top. A flame 
could be laid against the sheet of water, and its com- 
position examined by means of a spectroscope on the other 
side of the glass. The cooling produces new combinations in 
flames. Hydrogen and carbon in burning with oxygen produce 
nearly the same temperature, but an oxygen and hydrogen 
explosion travels more rapidly than an oxygen and carbonic 
oxide explosion. This he proved by experiment. Both explo- 
sions gave nearly the same amount of energy and the same 
temperature. If carbonic oxide and oxygen are perfectly dry, 
the electric spark can be passed through them without producing 
an explosion ; the presence of a trace of moisture seems to be 
necessary to cause the explosion, and why this is so is not at 
present known. A cyanogen flame has a higher temperature 
than any ordinary flame, and gives a spectrum of magnificent 
intensity, probably due to complicated molecules of carbon; it 
contains no hydrogen, so is in reality a carbon flame. Its interior 
is altogether unlike that of any other flame of carbon. 


ALBERT EXHIBITION PALACE, BATTERSEA 
PARK. 


In our last impression we published an elevation of this 
building. This week we give on page 422 certain details 
of the ironwork which explain themselves. This under- 
taking was advertised in the principal newspapers in August, 
1882, with a Council of Administration consisting of a 
number of members of Parliament, with the Duke of Teck as 
president, and promoted by Mr. John Orrell Lever, M.P., who had 
previously given many years to the consideration of the project. 
A number of sites upon the river had been inspected, and 
Battersea Park was finally decided upon; but there occurred so 
many difficulties with the Government, that it was decided to 
purchase the present site immediately adjacent to the Park, and 
only separated from it by the private road called the Prince of 
Wales-road. The engineers, Messrs. Bell, Miller, and Bell, pre- 
pared plans for an entirely new building, when it was proposed 
by the promoter to purchase the Exhibition Palace in Dublin, 
the property of Mr. Guiness, and re-erect it with the addition 
of a banqueting hall, refreshment, smoking, and billiard-rooms, 
with a picture gallery, offices, &c. The engineers, though in 
favour of a new building, advised the Council that the proposal 
of Mr. Lever, with offer of purchase and re-erection of the 
Dublin Palace, was so moderate in cost that it should be accepted, 
which was accordingly agreed to, and the contract for taking 
down the building and re-erecting was given to Messrs. F, 
Braby and Co., of Euston-road, and the contract for the new 
buildings to Messrs. Bywaters, and for the heating apparatus to 
Messrs. Rosser and Russel. The building is now completed, and 
it is proposed to extend it with accessories—for which purpose 
there is to bea new company with an increased capital—so as to 
make it as complete as possible. At present no organ of con- 


to the Isthmus have been considerable. It is stated that nearly 
13,000 men, principally Jamaicans, are working for De Lesseps’ 
= company. The > in Jamaica are grumbling y: 

our there is difficult to secure. The English shilling, and 
1s. 6d. a day fades into insignificance before the 1 dol. 25c, and 
1 dol, 50c, per diem paid by canal contractors here.” 


spi merit to which the public has access is available for 
recitals or organ performances within the metropolis. Many 
representative instruments, besides being deficient in musical 
tone, are erected in buildings which are ill-adapted to organ 
performances. It was, therefore, felt to be very important that 
the organ at the Albert Exhibition Palace should be an instru- 


ment of exceptional merit, and one capable of gratifying and 
cultivating the public taste for organ music. With this view 
the Council have purchased the celebrated instrument at the 
Hall, Primrose Hill, London, which belonged to Mr. N. Holmes, 
and which we shall describe in another impression. 

This concert hall, in which this celebrated organ is being 
erected, compares favourably as to the space apportioned 
to the audience, with some of the best known buildings through- 
out the world devoted to music :-— 


Length. Width, 

feet. ‘eo! 
8 Grand Opera, Paris .. .. .. .. 108 .. 102 
4. Covent Garden, London .. .. .. 89 80 
5. Metropolitan, New York .._.. .. .. 108 .. .. 101 
6. Albert Palace Concert Hall, Battersea... 157 .. .. .. 118 


The superficial area devoted to the audience is as follows :— 
square feet 
La Scala, Milan.. 9,135 


Ban Carlos, Naples .. .. oo ce os 8,600 
4. Covent Garden, London.. .. .. .. 7,120 
6. Albert Palace Concert Hall, Battersea .. .. 17,626 
The cubical area of the buildings is as follows :— 
cubic feet. 
4. Covent Garden, London .. .. .. 891,600 
5. Metropolitan, New York 894,456 


6. Albert Palace Concert Hall, Battersea.. .. .. .. 1,057,560 
That is, 1,057,560 cubic feet, as compared with an average of 
708,107 cubic feet. In the calculations of space devoted to the 
audience, the space has been deducted for the organ at the 
Albert Exhibition Palace Concert Hall, and there is a double 
gallery on each side and a single gallery at the end opposite the 
organ. The Crystal Palace Concert Hall gives a superficial area 
of 14,400 square feet, as compared with 17,626 square feet at 
the Albert Palace Concert Hall, Battersea Park. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tus week has seen but little new business. The first half has 
been completely given up to the holidays, and the mills and fo: 
have been idle. Some works re-started on Wednesday night, 
either in the mills or the forges, but many of them will remain 
shut down until next week. The interval is being devoted mainly 
to stock taking and repairs. 

The mills that have been set on are chiefly engaged in rolling 
hoops and sheets. The former are in somewhat pressing call from 
the colonies, and the latter are required by the export merchants, 
The galvanisers are not giving out many specifications, for as they 
are themselves doing but little they are not desirous of new 
deliveries. 

The Earl of Dudley’s Round Oak Works have of late been 
engaged in part upon Australian orders for horseshoe iron, and 
upon bars for Holland and South Americe. Home Government 
orders have likewise been filled for rivet iron. Upon the whole, 
however, these works, as also other concerns owned by the “‘list” 
bar houses, are not in anything like full employ. In truth, certain 
of the “list” houses report that they scarcely ever knew things 
worse than at the present time. 

William Millington and Co. quote plates to 4 cwt. £9; best 
boiler plates, £9 10s.; double best or double worked, £10 10s.; 
treble t for flanging outwardly, £12 10s.; and treble best, 
marked ‘*L. M.,” for flanging inwardly, £15 10s, Sheets not 
larger than 10ft. by 3ft. by din. were quoted £9 10s., and best 
ditto £10 10s. Ordinary fiat bars of lin. thick, as also shutter 
bars and horseshoe iron, they quote £7 10s.; rounds and squares of 
2hin. thick, also £7 10s.; rounds and squares of jin., £8; ditto, 

Sin., £8 10s.; tin., £9; No. 5, £9 10s.; y4in., £10; No. 7, £11; 

No. 8, £12; No. 9, £13 10s.; No. 10, £15 10s.; and No. 11, £17 10s. 

Best bars of ordinary sizes they quote £8 10s.; double best, £9 10s.; 

treble best, £11 10s.; and treble st ‘* L. M.” bars, £13 10s, 

A good idea of the full rates which at the present time are 
uoted for finished iron of an ordi —common-quality is gained 
rom the list of the Pelsall Coal and Iron Company. This concern 

quotes bars, din. rounds and — and upwards, £6 5s. per ton; 

hoops and strips, lin. by 18 b.g. and upwards, £6 10s.; superior 
bars, £6 15s.; horseshoe bars, £6 15s.; superior hoops and strips, 
£7; hinge strip, £7 10s.; nail strip, of from 12in. to 24in. and from 

14 to 12 b.g., £6 10s.; gas strip of 6}in. wide, £6 5s.; Tin. to S8in., 

£6 15s.; 8fin. to 12hin., £7 5s.; angles, 1hin. to 4}in., £6 10s. to 

£7, according to quality; tees, fin. to 2}in., £7 10s. to £8; sash 
iron, £8 5s.; and steel hoops and strips, lin. by 18 b.g., £8 10s. per 
ton nominal. 

Sheets—singles—are quoted by the same company at £7 10s. per 
ton; tank plates, not thinner than 13 b.g., also, £7 10s.; and tack 
sheets, to 18 w.g., likewise £7 10s.; Eureka sheets, not thinner 
than 20 w.g., are £9 10s.; charcoal sheets, to 20 w.g., £14 10s.; and 
charcoal rods, £13 5s. 

The inquiries which a week or two ago I <“™ were being 
made in this district by certain capitalists for a blast furnace plant, 
at which to commence the manufacture of cheap steel under what 
is understood to be a French patent, have, I hear this week, resulted 
in the acquisition under a lease of the Parkfield Furnaces, Wolver- 
hampton, which have long been idle. This plant is situated 
scarcely a mile from the new works of the Staffordshire Steel and 
Ingot Company, and the proprietors of the new steel venture, it is 
understood, boast that they will be able to manufacture much 
cheaper even than the Thomas-Gilchrist process which the Staf- 
fordshire Steel Company is developing. 

Pig iron is unimproved, and to do business buyers have to be 
humoured. Staffordshire all-mine hot blast sorts remain at (0s. 
to 57s. 6d., and cold blast at 80s. Tredegar hematites are quoted 
this week at 56s.; native part mines are 50s. to 45s.; and cinder, 
40s. to 37s. 6d. 

The arbitrator to the Coal Trade Wages Board yesterday—Wed- 
nesday—issued his award. He decides in favour of a reduction of 
4d. per day, or stint in the thick coal seams, and 2d. per day in 
the thin coal seams, the same to take effect on the 14th inst. 
Loader’s wages in the thick coal seams thus become 3s. 4d. per day. 
Coalowners in the Old Hill and Blackheath districts await with 
some anxiety the action of the colliers in those localities upon this 
award. It will be remembered that they threatened to strike if a 
drop was declared. 

The arbitrators under the Mines Drainage Acts have now issued 
their draft award for a mines drainage rate in the Tipton district 
for the ensuing year. The full rate is 3d. per ton on fire-clay and 
limestone, and 6d. per ton on ironstone, coal, and slack, and other 
minerals, Attached to the award, however, are schedules con- 
taining the names of a number of collieries upon which the rate 
has been considerably graduated. This draft award is subject to 
further revision by the arbitrators and commissioners upon ap 
The Mines Drainage Commissioners, at their meeting in Wolver- 
hampton on Wednesday, gave their triumvirate ‘authority to meet 
the adjourned conference of local town authorities with a scheme 
for the proposed surface drainage of the whole area affected by the 
Acts. The chairman—Mr. Walter Williams—stated that every 
effort would be made to forward the interests of the commission. 

ing the pro acquisition of Elwell’s Pools, at Wednes- 
bury, it was undesirable at that time to lay before the public the 

negotiations that were pending. When the conference met in a 
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fortnight’s time the triumvirate would be prepared with a scheme. 
Before, however, anything could be definitely undertaken, the con- 
sent of a commissioners to the proposals of the triumvirate would 
be sought. 

Taking into consideration the circumstance that the coal and 
iron trades are very closely allied, a movement has been set on foot 
to amalgamate the operative sections of the Coal and Iron Trades 
Wages Boards, with the object of mutually forwarding the 
interests of both classes of men. It is doubtful, however, whether 
the amalgamation will be carried out, at any rate at present. 

The strike in the South Staffordshire and East Worcestershire 
chain trade practically terminated this week, after a duration of 
a month and a-half. All the employers who have orders in hand 
have, the men allege, conceded the required 10 per cent. advance. 

The export trade in hardwares improves very quietly. Orders 
are irregular, and generally small, and are the subject of much 
competition. The safe makers are executing orders for India, New 
South Wales, and South Africa, The safes for New South Wales 
are mostly for banks, while South Africa is taking chiefly poor 
quality work, which can be had ata cheap price. The home call 
is at date very quiet. 

Messrs. Winfield, of Birmingham, have undertaken to furnish a 
supply of pee | for lighting the new Birmingham Art Gallery 
should it be needed. 

Sir Joseph Bazalgette is in lee consultation with the 
Sewerage Committee of the Wolverhampton Corporation concern- 
ing the proposed new deep sewerage scheme for that borough, 
which has been drawn up by Mr. G. E. Thoms, C.E., the town 
engineerand surveyor, and upon whichalittle whileagoth itt 
took the advice likewise of Mr. Pritchard, C.E., of Birmingham. 
Sir Joseph pays a visit to Wolverhampton to-morrow—Friday—to 
inspect the ground personally. Within six months’ time the com- 
mittee believe that they will have a satisfactory scheme prepared. 
Upon giving a guarantee to this effect to Mr. J. T. Harrison, one 
of the inspectors of the Local Government Board, that gentleman 
on Wednesday, at an inquiry in Wolverhampton, made an order 
suspending in the interval the operation of the Rivers Pollution 
Act as applied to Wolverhampton. The Corporation had applied 
to the Local Government Board for this suspension, consequent 
upon being threatened with “yo proceedings for allowing some of 
the sewage of the borough to find its way into the river Tame. 

This week the London and North-Western Railway Company 
opened for passenger traffic its new route from Leamington to 
Birmingham. The new route enables the journey from Birming- 
ham to London to be accomplished much quicker than before, since 
it can now be done in about two hours and a-quarter. 

The Board of Trade have granted permission to the Dudley and 
Stourbridge Tramways Company to use steam as the motive power 
for their lines, and the first start has now been made. 

The North Staffordshire finished ironmasters have some of them 
lately veen in receipt of a rather better supply of orders, but they 
are small, and under the average of a year ago. The works, there- 
fore, are not making nearly full time. 

The list of Robert Heath and Sons, of Stoke-on-Trent, stands, 
for deliveries at Liverpool, at:—Bars, £7; best ditto, £7 10s.; 
angles and tees, £7 10s.; best ditto, £8; plates, £8 10s.; best ditto, 
£9; double best ditto, £10; treble best ditto, £12; Ravensdale 
hoops, £7 15s.; and Ravensdale sheets, £8 5s. 

innersley and Co., of Kidsgrove, quote crown bars, £6 7s. 6d. 
delivered Liverpool; crown angles, £6 17s. 6d.; crown tees, 
£7 7s. 6d.; crown plates, £7 17s. 6d.; and best boiler plates, £8 5s. 
ad ton for ordinary sizes. Best crown bars “- quote £6 17s. 6d.; 

t angles, £7 7s. 6d.; and best tees, £7 17s. 6d. 


NOTES FROM LANCASHIRE. 


(From -ur own Correspondent.) 

Manchester.—During the eo portion of the past week there 
has been an almost genera pension of busi operations in 
this district, owing to the holidays. Engineering and ironworks 
have in most cases been closed since Tuesday or Wednesday; 
the same applies to the collieries in the immediate neighbour- 
hood of Manchester. Pits in other districts are also closed for 
about three days, and generally work will not be fully resumed 
until Tuesday in next week. So far as business is concerned, there 
has also been little or nothing doing. Nominally prices continue 

ithout much quotable alteration, and in the absence of any busi- 
ness of importance offering there has been nothing to really test 
values; but the tendency is still in the direction of weakness. 

The Manchester iron market on Tuesday, which is the only one 
held this week, was very thinly attended, and there was little or 
no attempt at business. On the part of consumers, there was no 
disposition to buy, and in pig iron no sales of any importance were 
reported. Lancashire pig iron makers still hold to their late 
quotation of 43s. 6d. for forge and 44s. for foundry less 2} delivered 
equal to Machester, and as they have deliveries against contracts 
in hand, roa near sufficient to take away their present limited 
output, they are not anxious to press sales at lower prices. They 
are, however, quite out of the market at the above figures so far as 
the Manchester district is concerned, as they are being undersold 
by district brands to the extent of fully 1s. per ton, and even 
where they are able to deliver to consumers at a less rate of 
carriage, they are doing only a small trade. Lincolnshire pig iron 
can be bought at about 42s. 6d. to 43s. less 24 for forge and foundry 
delivered equal to Manchester, and at about these figures sales have 
been made; some Derbyshire brands can also be bought at pretty 
near the same price, but for the better class makes about 2s. 6d. to 
3s, per ton more is asked. For Middlesbrough iron a firm tone is 
maintained on the basis of 44s. 6d. net cash for good . foundry 
brands delivered here, but in Scotch iron there is a continued 
weakness which brings forward sellers at low figures. 

There is still no improvement in the demand for hematites, and 
ger foundry brands delivered into the Manchester district are to 

bought at about 55s. to 55s. 6d. less 24 per cent. 


In the finished iron trade the business doing continues very 
small in bulk; but for really good qualities of bar iron makers are 
not taking less than £5 15s. per ton delivered into the Manchester 
district, There are, however, some inferior local makes which might 
be got at £5 12s, 6d.; hoops are quoted at £6 5s., and ordinary 
local made sheets at £7 5s. per ton, with a little less taken in some 
cases for good specifications. 

The condition of the engineering trades remain much the same 
as last reported, so far as work in hand is concerned; but fully 
three-fourths of the producing plant is lying idle this week owing 
to the holidays. 

Messrs. Bentley and Jackson, of Bury, near Manchester, have 
just completed for a firm on the Continent an exceptionally large 

per-making machine, into which they have introduced several 

provements which are new features in this class of machinery. 

machine is for making a web of paper 100in. wide, and its 
construction may be briefly described as follows :—The pulp is re- 
ceived into three flat strainers of novel construction, each with a 
brass bottom 7ft. Gin. long by 2ft. wide, and is discharged by a 
rogers arrangement, which ensures a perfectly steady flow on to 
the wire part, which is for a wire about 40ft. long and 
106in. wide. The couch rolls are 14in. and 18in. diameter. 
and the top roll is fitted with an ingeniously arranged 
self-acting brush for cleaning. The first press rolls are 14in. and 
16in. diameter, and the bottom roll is covered with an india- 
rubber jacket gin. thick. The second press rolls are of iron 14in. 
and 16in, diameter, all the wet felt rolls are of copper with 
wrought iron journals, and the felt-stretching rolls are arranged 
to stretch the felt simultaneously on both sides. There are ten 
cast iron drying cylinders each 4ft. 6in. diameter, driven in three 
sections with felt-drying cylinders each 2ft. 6in. diameter, the 
whole of the felt rolls being constructed of wrought iron tubes. 
There is a damping calender and two chilled iron rolls 12in. and 
l4in, diameter, bored through and fitted with brass nozzles and 
junctions, The finishing calender is also of chilled iron, the 


bottom roll being 10in., two rolls 12in., one 13in., and one 14in. 
diameter, the 12in. rolls being bored through for heating by 
steam, and there is a cooling cylinder of copper 2ft. diameter. 
The ripping knives are of steel mounted on steel shafts, to which 
is given an adjustable transverse motion for regulating the cut as 
desired. The reeling apparatus is of novel design and arranged 
for reeling one, two, or three rolls. Each section of the 
machine is driven by conical pulleys, with sliding strap forks for 
adjusting the speeds as required, and the whole of the machine and 
gearing is carried upon a series of base plates, in each of which is a 
central slot extending its entire length, for the convenience of the 
removal or adjustment of any part as may be desired. The driving 
power is obtained from a horizontal steam engine, with a cylinder 
of 14in. diameter and 2ft. 6in. stroke, and working at from 80 to 
100 revolutions per minute. The only wheels in connection with 
the driving are the spur change wheels, required for varying the 
speeds, Throughout, the machine is carefully fitted with a number 
of minor adjustments, which I have not space here to notice, but 
no point has been overlooked in the general design where any 
improvement has been suggested in the working out of the number- 
less details cted with a hine of this type. As a specimen 
of the excellent work turned out by Messrs. Bontley and Jackson 
in this class of machine, I may mention that I was shown a large 
drying cylinder for making cap papers, 9ft. diameter and 7ft. on 
the face, cast out of cold blast bm i other metals, and which had 
been produced withouta single flaw on the surface—certainly a very 
unusual thing in a cylinder of such dimensions. 

A novel arrang' t for p ing a damp atmosphere in 
weaving rooms has also been recently introduced by Messrs. 
Bentley and Jackson. The apparatus consists of an oblong wooden 
box mounted on an iron framing. In the centre of this box, and 
running from end to end, is a metal pipe, into the top of which is 
screwed a number of brass nozzles ; opposite to each of these, just 
above its aperture, are the extremities of a couple of brass tubes, 
which, bending over the sides of the pipes, dip into water below. 
A spray is produced by jets of air issuing from the series of brass 
nozzles; the currents of air escaping under pressure from the 
nozzles produce a partial vacuum in the vertical tubes, causing the 
water to ascend and issue from them, when it is broken up into a 
fine spray by the jets of air. The pressure of air is produced by a 
Root’s blower, and by simply raising or lowering a hand lever, the 
density of the spray can be immediately increased or diminished 
as desired, so as to form an almost impalpable mist or a tolerably 
heavy shower. 

In the coal trade the month has opened without any d 


and there seems no great eagerness to resume labour on the part of 
employers or employed. 

traction engine accident at Chesterfield on the 4th ult. has had 
serious results The ‘‘ Nelson,” belonging to Messrs. Bamford and 
Nuttall, steam haulers, Bradwell, was standing in the Midland Rail- 
way goods yard, when the boiler with violence. John Elliott, 
the fireman, W. Lindley, of Stone Edge, the driver, and J. Elliott, 
the flagman, were all severely injured, it being necessary to ampu- 
tate the right arm and right leg of the driver. The flagman was 
blown right into a goods wagon, and a horse, 150 yards distant, 
had part of its head blown off, and had to be instantly killed. The 
engine was lifted clean off the ground and thrown on one side, and 
it was completely shattered. A piece of the wreck was hurled into 
the bedroom of the Midland Hotel, where it set a carpet on fire. 
It is — that the explosion was caused by the two safety 
valves being screwed down and the engine being short of water. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

TuE Cleveland pig iron trade was somewhat steadier towards the 
end of last week, and a fair amount of business was done. Prices 
have been firmly maintained. This week business has been almost 
at a standstill owing to the holidays. Iron is seldom found in 
quantity in second hands, and those consumers who have been 
withholding their orders are expected shortly to come into the 
market, as their stocks must be well nigh exhausted. The activity 
in shipments also tends to keep-the market steady. No. 3 g.m.b., 
for prompt delivery, is offered at 37s. per ton, and it is difficult to 
get even small lots for less. Forge iron is becoming scarce, 
the price is about 35s. 6d. per ton. 

Several of the finished ironworks are closed this week, and 
unless orders become more plentiful some of them will have to 
remain so. Prices have not altered materially, and are as follows, 
viz.:—Ship plates, £5 to £5 2s. 6d. per ton; angles, £4 15s. to 
£4 17s. 6d.; and common bars, £5 2s. 6d. to £5 5s.; all f.0.t. at 
makers’ works, less 24 per cent. discount. Large and faveurable 
pm a might be placed at slightly below the lowest figures 
named. 

The shipping returns for last month show that 94,750 tons of 
pig iron and 45,171 tons of manufactured iron and steel were sent 
away from the Tees. This is a great improvement on April, when 
the quantities were, pig iron, 78,287 tons; and manufactured iron 
and steel, 32,411 tons. In May the principal items in the exports’ 


alteration in the quoted list rates, but until business is resumed 
after the holidays it will be scarcely possible to judge as to what 
course the market will take. There is, however, a considerable 
quantity of coal held under bond at many of the collieries, and the 
pressure of this upon the market must have a tendency to weaken 
prices. For quantities there are sellers open to take very low 
figures, and at the pit mouth prices may be said to average about 
as under :—Best coal, 8s. 6d. to 9s.; seconds, 6s. 6d. to 7s.: 
common, 5s. to 5s. 6d.; burgy, about 4s. 6d., and good slack, 3s. 6d. 
to 4s, per ton. 

Shipping has been quiet, with ordinary Lancashire steam coal 
delivered at the high level, Liverpool, or the Garston Dock, offer- 
ing at about 7s. per ton. 

Barrow.—Owing to the Whitsuntide holidays, the hematite pig 
iron market of North Lancashire is in a very stagnant condition. 
Little business is expected to come to hand this week from either 
home or foreign makers. Most of the large works in this district, 
I notice, have entirely suspended operations for the week. Where 
business is doing, the quotations accepted are those ruling last 
week, so that mixed Bessemer samples have changed hands at 
about 47s. 6d. per ton net at works. The output for some months 

t has, posted. wich the dull state of trade, been well maintained, 
ut the business received has not by any means been equal 
to the production, so that stocks have gradually been increasing. 
Steel makers are also affected by the holidays, and the business to 
hand from all quarters is restricted. Rails are in slow demand 
at about £4 10s. per ton net at works prompt delivery. Ship- 
builders are pletely at a standstill, and for some time no orders 
of importance have been received in the district. Engineers and 
boiler makers are but indifferently ae. Tron ore is selling 
slowly at low and unprofitable rates. Prices average about 8s. 6d. 
per ton net at mines. Heavy stocks are held, and some time must 
elapse before they will be worked off. Coaland coke quiet. Ship- 
ping dull, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE continued fine weather has caused a general drop in the 
value of coal, which is confined, however, almost exclusively to 
household sorts. The Nunnery Coal Company, which does a large 
business locally, has reduced by 10d. a ton, the point now realised 
being the lowest summer quotations as follows:—Hand-picked 
Silkstone branch, 13s. per ton; best Silkstone brands, 11s. 3d.; 
Silkstone screened, 10s. 5d.; seconds, 9s. 2d.; screened Silkstone 
nuts, 7s. ld. The Thorncliffe Collieries—Messrs. Newton, 
Chambers, and Co.—now quote at Park Station :—Best Silkstone, 
13s.; thin seam, 12s. 1d; Silkstone nuts, 9s. 7d.; Silkstone 
brights, 10s.; common house, 9s. 7d.; screened softs, 7s. 1d. 
In the best quality and in screened softs the prices are 
the same as at the yo period of last year; in 
other qualities 5d. per ton less. From the Thorncliffe Col- 
lieries the largest tonnage of house coal goes to London from 
South Yorkshire, and it is therefore interesting to note the prices 
from season to season. The Sheffield Coal Company, announces 
that it has taken over the sales of the whole of the coal by rail 
of the North Staveley Colliery, and is prepared to supply best 
hard steam or converting coal at 6s., and rough slack or burgy 
cobbles at 3s. 9d. per ton of 21 cwt. To this has to be added the 
wagon hire to stations in Sheffield district, 6d.; railway rates, 
from 1s. to 1s. 8d. 

It was stated by me last week, on the authority of a correspon- 
dent, that the Midland Railway Company was trying two experi- 
ments on its fast trains between St. Pancras and Sheffield. On 
inquiry at Derby it is ape A stated that the company is now 
making no experiments with electricity in any of its carriages. The 
correspondent wrote :—‘‘The other night I left London at half- 
past five in a train lighted with electricity, which yielded a con- 
tinuous and steady light ; and without the engine whistling during 
the journey.” Was the correspondent deceived in his two senses, 
of sight and hearing, or has the company made experiments and 
abandoned them? 

Messrs. Charles Cammell and Co., Cyclops Steel and Iron Works, 
when they took their export rail trade to the coast, promised the 
shareholders they should have an opportunity of seeing their pro- 
perty at Workington. This promise is now about to be redeemed, 
the trip having been appointed for the 11th of June, and liberal 
arrangements made with the railway companies for the purpose. 
The visitors are to proceed to Keswick, where they will arrive on 
Tuesday night, going on next morning by special train which will 
run right into the works. Theblastfurnaces, the conversioninto Bes- 
semer, and the process of rail-rolling will occupy about two and a-half 
hours, after which the party will return to Keswick for luncheon. 
Those who like to remain a week can do so, and it is an excellent 
opportunity of combining business with pleasure. 

association has been formed here under influential auspices 
for the protection of patents, designs, and trade marks in Hallam- 
shire and district. The chairman of the committee is Mr. William 
Chesterman, of Messrs. James Chesterman and Co., Bow Works; 
Mr. J. Willis Dixon, President of the Chamber of Commerce, is 
treasurer, and Mr. Herbert Hughes, solicitor, is secretary. 

Very little work will be done in Sheffield this week. Up to the 
time of writing none of the large establishments have re-opened. 
The weather has been exceedingly favourable for holiday making, 


t for pig iron were as follows:—Scotland, 21,762 tons; 
Germany, 20,520 tons; Wales, 8150 tons; Russia, 7730 tons; 
Holland, 7031 tons; and France, 6275 tons. 

A meeting of the Board of Arbitration will be held on June 9th 
to consider the question of reducing ironmakers’ wages 10 per cent. 
If the matter be not mutually arranged in the meantime, an arbi- 
trator will be chosen to decide it. The reduction now asked for 
by the i would bring wages 74 per cent. lower than. they 
have ever been. 

The Eston Steel Works are closed this week, but it is expected 
that they will be restarted on Monday next. 

Owing to the great depression in the shipbuilding trade, the 
shipbuilders of Stockton, Middlesbrough, and Hartlepool, have 
given notice for a further reduction of wages, to take effect on and 
after July 2nd. Platers, cutters, and caulkers are to be reduced 
2s. per week when working on time, and 10 per cent. off piecework 
prices; rivetters, 2s. per week time rates, and 74 per cent. piece- 
work; holders, 1s. on new, and 2s. per week on old work; joiners, 
1s. 6d. per week; smiths, 2s. per week; riggers, sailmakers, painters, 
fitters, drillers, strikers, and labourers, 1s. on time, and 2s. on 
piecework rates. This would bring wages in shipyards down to the 
same level as in 1879. 

Owing to scarcity of orders, Messrs. Palmer’s Iron and Ship- 
building Company has been compelled to close its yard at 
Wellington Quay for the present. This firm now employs — 
about 1700 or 1800 men, whereas a short time ago they employ 
about 3500. 

The new bronze monument to the memory of the late John 
Vaughan was unveiled on Whit-Monday by Sir J. W. Pease, M.P. 
It is situated on an open space of ground between the Middles- 
brough Exchange and the railway station. Asa work of art, the 
figure itself may be described as a fair, but certainly not high-class, 
production. Had it been otherwise, it would have cast into the 
shade the neighbouring monument of the late Mr. Bolckow, which 
might have been modelled by an ordinary pattern-maker and cast 
in an ordinary foundry. The semi-relief designs forming the 
panels in the — of Vaughar’s monument are wretched in 
the extreme both as designs, models, and castings. i 
neither monument is properly a subject for jubilation. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow warrant market has, if possible, been more dull 
and lifeless this week than last. There is no attraction whatever 
for speculators, and the quotations continue gradually to decline. 
Prices were lower this week than they have been—with the excep- 
tion of 1879—since 1853, and there does not seem to be much 
probability of their downward progress being yet arrested. The 
shipments of Scotch pigs in the past week compared well with 
those of the corresponding week of 1883, fair cargoes being sent 
to America and the Continent. The home inquiry is becoming 
sensibly restricted. The reduction of the stock of pig iron in 
Messrs. Connal and Co.’s Glasgow stores for the week is much 
smaller than of late, and it is believed that stocks are accumulating 
in some makers’ yards. 

-Business was done in the warrant market on Friday at sla a 
cash. The market was closed on Whit-Monday. On Tuesday 
transactions took place at 41s. Business was done on Wednesday 
at 40s. 10d. to 40s. 114d. cash. To-day—Thursday—the market 
was - t with business up to 41s. 14d. cash, and 41s. 3d. one 
month. 

The market values of makers’ iron are:—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 51s.; No. 3, 50s.; Coltness, 56s. 6d. and 
50s.; Langloan, 52s. 6d. and 5ls.; Summerlee, 51s. and 47s.; 
Calder, 52s. and 46s. 6d.; Carnbroe, 50s. 6d. and 47s.; Clyde, 
47s. 6d. and 45s.; Monkland, 43s. 6d. and 40s. 3d.; Quarter, 42s. 
and 40s. 3d.; Govan, at Broomielaw, 42s. 6d. and 40s. 3d.; Shotts, 
at Leith, 51s. 6d. and 51s.; Carron, at Grangemouth, gong 
selected, 54s.) and 47s. 6d.; Kinneil, at Bo'ness, 44s. 6d. and 
43s, 6d.; Glengarnock, at Ardrossan, 50s. 6d. and 44s.; Eglinton, 
44s. 6d. and 41s.; Dalmellington, 47s. and 43s. 

The foundries are in many instances yet busy over general work, 
of which there appears to be a considerable amount available, both 
for home and foreign customers. On the other hand, the forges 
are getting slacker at the steel as well as the ironworks. 
Merchants have made a considerable reduction in some classes of 
malleable goods. Bars, flats, rounds, and squares, are now quoted 
at £5 10s.; nail rods, £5 17s. 6d.; angles, £5 7s. 6d.; sheets, 
£7 5s.; ship plates, £6; boiler plates, £6 17s. 6d. to £8 17s. 6d3 
P nmante good plates for boiler bottoms being nominally £9 5s. 

ere is also a reduction of 10s. to 20s. in the price of cast iron 
water and gas pipes. 

In the coal trade there is rather less nuiy on the part of the 
home consumer. Furnace coal is not so much wanted as of late 
but there is a fair inquiry for steam coals, and the shipping demand 
is moderately active. Among the shipments of the past week 
were 3200 tons to San Francisco, 2300 to Canada, 1800 to Bor- 
deaux, 700 to Odessa, 640 to Valparaiso, 630 to Liban, 350 to 
Calais, and smaller quantities to other places. The prices at the 
Glasgow ports are practically unchanged. At the Ayrshire ports 
business is rather slack. The output at the Fife collieries is 


reported to be for the most part disposed of readily. As the prices 
have lately been lowered in north-eastern districts of 
which compete with the Scotch east coast, the quotations at Fife 
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ports for shipment are still comparatively small. 
At Burntisland the quotations range from 6s. 6d. 
to 6s. 9d. and 7s. f.o.b., the prices being 3d. less 
at the other ports. Coal freights to the Baltic 
are a shade firmer, and there has been a large 
export of from Grangemouth, the total 
being 10,490 tons. 

The miners in the large colliery districts are 
still pursuing their policy of restricting produc- 
tion, in the hope of thereby increasing wages. 
But they have scarcely any chance of success. 
In Fife and Clackmannan the men have assumed 
a serious position. They demand an increase of 
15 per cent. on their wages, and if this is not 
conceded they threaten to work only four days a 
week. The employers, on the other hand, are 
represented as determined that the men ‘shall 
not be permitted to descend the pits unless 
they agree to work according to the contract 
rules, which require eleven days out of the 
fourteen as a minimum. In these counties the 
miners have been very troublesome for a long 
time, and it would not be surprising were the 
employers to lock them out. 

The Caledonian Railway Company is endea- 
vouring to compel a large number of its servants 
to work twelve, instead of ten hours, as at 
present. 

At a meeting of the Mining Institute of Scot- 
land a few days ago, a committee appointed to 
visit the Alloa Coal Company’s pit, where the 
Harrison mining machine is at work, presented 
cutting coals than by manual 
labour. 

The directors of the Midlothian Oil Company 
have reported that they have encountered serious 
obstacles in carrying on the business. The 
be. and Beilby retorts have not proved so suc- 

as was anticipated; the buildings and 
plant acquired from the Straiton Company have 
required not merely renovation, but almost entire 
reconstruction ; and the former mode of working 
has proved defective. The — has frequently 
been stopped by “sits creeps,” and the 
cost of supporting the ar ae been very +4 
To obviate these difficulties, they propose to 
_ new and preference capital to the extent of 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE scientific progress in iron and steel was 
never more si y shown than at Cyfarthfa. 
re _there were eleven furnaces at work 

the valley with smoke; now there 
are e only three, which at half power will turn out 
as much as all the others formerly did, while, by 
the utilisation of gas, the smoke is greatly abated. 
Steady progress is being made with the steel 
nee The pig at the new furnaces is of excep- 
tionally good character. It is evident that b 
the water power at command that Cyfartha 
be much better placed than any of the other 
works, some think £1 per ton better. Mr. 
Edward Williams, of Middlesbrough, at the 
Cardiff water inquiry, stated that a compensation 
of 6in. of water to Cyfarthfa was more in value 
than several hundred thousand pounds. 

The only branch of the iron and steel trades 
now that exhibit anything like activity are those 
devoted to the make of tin bar. The tin-plate 
trade is exceptionally brisk at present, and it has 
been definitely decided to start three of the old 
works forthwith, one at ech, the “eae 
at Penclawdd, and the third at Llantrissan’ 

Steel plates are in good demand, and = best 
brands are most in request. 

varying from 15s. to and large quanti- 
ties are booked in advance. is 

It is evident that the other industries of Swan- 
sea are tolerably busy, as well as the tin-plate 
works, seeing the large imports—12,000 tons of 
ores and pig came in this week. 

Considerable attention has been excited by the 
harbour of refuge scheme brought forward by Sir 
H. H. Vivian, Bart., M.P., before the House. 
If carried, there would be a t future for 
Swansea. this not be carried, there 
isa gi eal of hope anticipation in regard to 
Rhondda being brought to Swansea by the 
new line. This must materially increase exports. 

A new wagon and foundry company, to be 
called the Atlas, has been started in Cardiff. 

This week has been somewhat of a broken one 
on account of Whitsuntide, and the total —_ 
of the end goes collieries for the week will be 

considerably from the old average. 
to te Wednesday evening large bodies of colliers ed 
not returned to work. 

I know of one colliery now where a loss is sus- 
tained of 1s. per ton on every ton brought to 
bank. It is as in every trade; some coalowners 
command a business, and can get a shilling per 
ton more than others. The mass struggle, and 
but for the run of good times some must have 
gone to the wall. The coal trade may be regarded 
as firm, though an easier tone has prevailed since 
Monday. Small coal is a drug, and will remain 
so until we get the long-expected spurt in the 
iron and steel trades. 

There has been some little commotion amongst 
the anthracite miners, and meetings have been 
held. At one meeting this week, Mr. Abraham 
in the chair, it was ruled that the question of 
payment for double shift working be left with 
Me Harris, f the Deep Ni 

of the avigation, pointed 
out very forcibly of late the nee grammed por the 
day labourers, and the irregularity of colliers 
generally, amount simply to theft from the coal- 
owner. There are certain working expenses going 
on—such as horses, engines, furnaces, &c.—which 
cannot lessened, and to meet this there is a 
reduced output. 

The total export of coal last week from the 
Welsh ports was very large, owners having a 
lively apprehension of 4 the stagnation that would 
follow Whitsuntide. Cardiff alone sent 160,000 
tons to foreign destinations. 

It is widely rumoured about the steel works 
that a reduction is probable. I should not be 
surprised, seeing the slackness of the trade, and 
advices from America are not reassuring. 


THE PATENT JOURNAL. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and oe og 
doth to themselves and to the Patent-office Officials. by 
giving the number of the page of THE ENGINEER at whic 
the Specification they referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which — 
refer to the pages, a ee to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 


27th May, 1884. 
Crrcutar Knirrinc Macurnes, W. T. Rowlett, 


$248. ComBINATION Ruter, D. Freeman, Birmingham. 

8249. FLusHina WasH-ovut CLOSET Basins, &c., T. W. 
Twyford, Hanley. 

$250. Wixpow Fasteninc, W. and W. G. Macvitie, 
Sutton. 

$251. ArracHinc Cupspoarp TurN Toncvues to their 
Sprnpes, W. and W. G. Macvitie, Sutton. 

8252. Stream VULCANISING INDIA-RUBBER TEXTURES, W. 
Coulter, Manchester. 

8253. Fiour, H. , Bosto: 

8254. Frprrovs J. Farmer.—(A. 
Lalance, house.) 

8255. Meratuic Tea Ketries, W. H. and B. Jones, 
Wolverhampton. 

$256. Parent Piates for in Concrete, B. 
Bann EL W, Sharpe, Liverpool. 

8257. ACE Bars, ve 

$258. Heap Macurnes, J Thornton. 

8259. Giazinc, F. W. Primrose and J. Mellowes, 
Sheffield. 

2860. TREATING SaccHARINE Juices, A. M. Clark.—(L. 
M. Campi, Havana. 

$261. Grates, B. J. B. Mills.—(7. Kirkwood, Chicago.) 

8262. Pires and Pipe Jornts, F. Jackson, Nottingham. 

$263. Fixuse Coatixes of Paste, E. Capitaine.—(W. 
Wepler, Germany.) 

$264. Rios for Pistons, &c., W. Buckley, Sheffield. 

8265. Frreproor Discs, R. Gosling, Ipswich. 

Lump Satt, &e., T. Higgin, 

verpool. 
Protector for Carts, &c., W. Hough, 
ey. 
8268. TrEaTING STEEL, R. Hadfield, Sheffield. 
or CRUSHING MILLs, J. T. Andrews, 


ham. 
8270. BurGiar-PROoF WINDOW FasTENER, 
on. 

8271. PoRTABLE Test Pump, J. J. Royle, 
Manchester. 

8272. LatcHes and Locks, W. Bradley, Sheffield. 

8273. PORTABLE GALVANIC Batreries, 8. H. Emmens 
and the United Patents Corporation, London. 

and the Uni’ tion, Lon 

8275. mens, O. March, and 
the United Patents Corporation, London. 

$276. Automatic SicNALLING Tarocet, L. A. Groth.— 
(P. Ceroni and G. Bregoli, Italy.) 

8277. Sea-corna VeEssELs, J. Gartner, New York. 

8278. Rartway Sicrats, W. C. Beckwith, Pennsyl- 
vania, U.S. 

8279. Sicnaus, W. C. Beckwith, Pennsyl- 
vania, U. 


8. 

8280. Lusricators, R. Baird, Glasgow, and C. R. 
Boult, Liverpool. 

$281. Treatinc Corron Seep, P. M. Justice.—(The 
one} States Cotton Seed Cleaning Company, New 

ork. 

8282. Lirrinc Apparatus, J., A., and T. J. Crossley, 

Failsworth. 


8283. SusPpenpinc SHapes of Lamps, G. Sperryn, Bir- 


$284. Fisnisc or Trawiinc Apparatus, 8. Kemp, 
London. 
8285. PREPARING ae TB Arr, G. F. Redfern.— 
(A. Stamm, Colorado, U.8.) 
8287. of Hersacrovs Supstances, A. 
Marescot, London. 
= BREEcH- LOADING Guns, C. T. de Bange, Paris. 
Srups or Buttons for Surers, 8. T. Howard, 
Rhode Island, U.S. 
Rartway Raits, 8. Pitt.-(F. B. Stevens, New 
fersev, U. 
Bep Borroms for Cots, &c., P. 
ensen.—{P. Kuschla, Germany.) 
8293. Gavcine Hatcuets, G. Walker, Leeds. 
8294. ConTRACTING PERAMBULTORS, A Harvie, London. 
$295. AMALGAMATING or SEPARATING MeTALs, J. A. 
Mays, London. 
$296. SunstiTuTE for WHALEBONE, F. M. Lyte, Putney. 
8297. Apsustinc Door Kwoss, C. Tighe, London. 
8298. Wixpow Buinps, F. Normandy, London. 
8299. Gun Carriaces, C. T. M. V. de Bange, 
<> re Grains, W. Van V. Li 
ork. 
$301. CaRD-pLayinc Marker, A. M. Clark.--{(G. W. 
Hyatt, New York.) 
8302. — — Frames, A. M. Clark.—(J. J. Bourcart, 


Switze 

8303, Automatic Sarery Appliance for ELevators, J. 
H. Johnson.—{J. Hodges, New Jersey, U.S.) 

8304. ReovtaTinc the Pressure of CRusHING 
W. R. Lake.—{J. McDonald, Louisiana, 


9906.1 NDICATING the Proper Workinc of ELecTRIcAL 
Annvnciators, J. K. D. MacKenzie, London. 

8306. SkeTcHinc and Parntine, E. A. Atkyns, London. 

8307. ELecrric W. R. Lake.—{C. F. de Redon, 


Paris.) 
28th May, 1884. 
8308. WasHinc Woot, &c., J. and W. McNaught, jun. 
L; ught, jun., 


8309. Sream Traps, H. Lancaster and R. F. C. Tonge, 
Pendleton. 
8310. Brake for Perampucators, O. Barnsdale, Not- 


tingham. 
8311. Pepats for VeLocirepes, J. E. Dixon, Notting- 
= Lawn Tennis Marker, J. Bates, Higham 


‘errers. 
8313. Sweerrna, &c., Fives, &c., J. Brooks, Bury. 
8314. &c., Strups, &c., T. W. Jones, Bir- 


8315. Bicycues, H. Foster, Rye. 

a Wire Fasrics, A. Arnold and A. Winks, 

8317. Hycrene or Sanrtary Concrete, J. Fottrell 
Dublin. ‘ 


8318. Rerarmsmsc Frame on Lucirer Matones, W. 
Wilson, Sunderland. 

8319. Printinc TextTiLe Fasrics, T. Briggs and E. 
Webb, Salford. 

8320. Fittertne Liquips, J. P. Jackson, Liv 

8321. CLeaninc, &c., Powpers, &c., W. 8. 


New 


Liverpool. 
8322. Ovens or Stoves, F. Hocking, Liverpool. 
8323. ORNAMENTATION and Prevention of Dust, &c., 

AccuMULATING in Corners of Rooms, &c., G. Walker, 
Base Bu G. Walker, Birmingham. 

RACE BUCKLES, 
8325. SELF-aDsusTING PULLEY for WINDOW Bumps, W. 
9396 F. E. Taylor, Birmingham 
. EXPANDING 

8827, Ovexs W. Smith, Durham” 


8417. Sream 


8328. RecuLaTinc Execrric Currents, A. B, Holmes 
and J. C. Vaudrey, Liverpool. 

8329, ee, &c., Morive Power, H. M. Nicholls, 

ndon. 

8830, Fotpine Grapne.s, H. C. Chester, Noank, U.S. 

8331. Boots and SHogs, F. R. Crawshay, Pon dd. 

8332. Comrounp for Prorectine METALS, &c., J. Haut- 
rive, Lille, France. 

8833, PorTABLE Wire Rope and CaB_e Stopper, V. W. 

all, London, and H, E. Lester, Essex. 
Cumney Tops, &c., C. Dolin, Brixton. 
and SHOEs, é. Cornelius, London. 
and OTHER ORNAMENTS, F. W. Schreiber, 
on. 

8337. Snap Fastenrna for Harness, A. J. Boult.— 

ae. Guindet, France.) 
. SCARIFYING MACADAM and OTHER Roaps, G. G. 
London, 
. SHUTTING and Horst WELLts, &c., J. 

Ulverston. 

8340, ConcENTRATING, &c., M1xTuREs of Liquis, E. G. 
Brewer.—(P. de Puydt and H. Cortois, ls.) 

8341, &c., H. J. Heddon Bouhon, 
Verviers, rium.) 

8342. Taps rf Cocks, C. M. P. Lafit, ‘hton. 

8343. Batu C. M. P. Lafit, Brigh' n. 

8344. Preventine Stoppaces in Ascension Pires, H. 
E. Newton.—(A. Klénne, Dortmund, 


&c., W. H. pman, Lady- 


Wattheck 


8423. Rerricerators, W. T. H. Carman.—(F, Tra, 
Dreihunken, and F, J. and A, Zelenka Teplitz.) 

8124. for Power Looms, &c., Maynes, 
don, and C. Watchurst, 

8425. Fixrna Woven WIRE on BEDsTEADs, 
W. L. . Pearson, 

FRICTIONAL CLUTCH or Course, W. J. Fraser, 


8427. R. B, Blackhurst, 

8428. Inon Raitway A. Miirklin, Hoerde, 

8429. Furniture Leas, J. H. Johnson,—(C. Peschke 
and Co., Berlin.) 

8480, DiaMonp Roortno, C, Kilmister, Brighton, 

8431. Feepine Borries, A. Gent, Cric! ood, 

8432, Suarr-tua, J. G. Bhipley, ndon, 

8483. ForRKED Hors, J. Davidson, Comber. 

8434, HEATING APARTMENTS, J. D. Garrett, Southwold, 

8485. Locomotive Heap Liauts, W, O. Fi Felt, London, 

8436. Hyort1an Rotary Sapp.e or Seat, E. Mor. 
timer, London. 

8437. Comprnep Puncn and Pocker Kyirr, T, 
Crookes, Sheffield. 

8438, of Drop-BLock RiF.E-arms, J, P. Pieri, 


8439, , and Ty1nc Mecnanism, W. Mcl. Cran. 
ston.—{The Walter A. Wood Mowing and Reaping 
Machine Company, New York.) 

Macuines, W. MclI. Cranston and T, 

ndon,. 

WIMMING Lire Betts, Count de Godde-de. 


wi 
8346. Feep-waTeR Apparatus, W. F. von 
, near Tammerfors, 
8347. Rowina Crutcues, A. E. Maudslay, Litt’e- 


urne. 

8318. Paper, W. W. de la Rue, London. 

8349. BorLers, &c., J. H. Irwin, Sunderland, 

8350. SreaM-TRaPs, W. F. von Nottbeck, Lielax, near 
Tammerfors. 

8351. PuHotocrapHic Apparatus, L. M. Messinesi, 
London. 

8352. Apparatus for Cot_ectine Tickets, &c., T. A. 
Middleton, London. 

8358. Tonacco-pipes, J. G. Harcourt, London. 

8354. Drawine Wires, E. Edwards.—(J. M. 
Buisson, Belmont, France.) 

8355. Treatinac Copper, A. M. Clark.—(F. Wirth and 
Co., and W. Braun, Frankfort-on-the-Maine.) 


29th May, 1884. 
oS. Fett Hats, G. and J. Hilton, Ashton-under- 


yne. 

8357. Oprainina Ittuminatine Gas, &c., H. Kenyon, 
Manchester. 

8358. LyreRcHANGING Power and Speep in VELoci- 
PEDES, P, W. Joyce, Rathmines. 

8359. Kerries, W. J. Welch, Birmingham. 

8360. Sueets of PaPer to to Privtine, &c., 
Macuuines, J. J. Allen, Halifax. 

8361. NeckLers and Bracecets, G. H. Court, Birming- 


8362. TRICYCLES, J. Bullock, Featherstone. 

8363. Frxinc Harrow Teeta, T. Girfitt, Bedford. 

8364. Stream Borter Tuses, W. Bentley, Middles- 
brough-on-Tees. 

8365. THREAD Measure, T. G. Coats and T. Watson, 
Paisley. 

8366. ATracHING Sprincs to Hat Learners, F. W. 
Cheetham, Hyde. 

8367. Fastentnes for Boots, &c., H. Mason, Man- 
chester. 

8368. H. Miinzing.—(C. C. Walworth, 
Boston, U.S.) 

8369. Ink-BoTTLes, W. H. Baines, Sheffield. 

8370. Spapes and SHove.ts, W. Mills, Woodhouse 
Forge, near Sheffield. 

8371. Stoprertnc Bort es, 8. Skerritt, Sheffield. 

Firmer and Govces, J. F. Gill, Shef- 


73. BaLanctne, &c., Suipixc Wrxpow Sasues, F. J. 
McAdam and H. Jones, Liverpool. 

8374. Rerarpinc, &c., Encrves, &c., R. Hill and J. 
Darling, Glasgow. 

8375. Coat Bunkers, J. Darling, Glasgow. 

8376. ELEcTRIC AUTOMATIC Fae ALARMS, A. C. Brown, 
Rotherhithe. 

8377. Turxinc the Barrets of Birpinc and other 
Licut Guns, G. H. Turner, Birminghan. 

8378. Cuimney Pots, W. Roberts, Farnworth. 

8379. Founpations of Carp CLoruina, C. Roberts, 

Prox: Inox M. Williams, 

. Pickurnc, &c., Iron Prates, M. 
Breckonshire. 

8381. WaTerPRoor CLorHine, R. 8. Moss, London. 

8382. Tennis Baus, R. 8. Moss, London. 

8383. Meracitic Boor Protectors, E. J. Witchell, 
London. 

8384. Capstans, H. J. C. Keymer, Gorleston. 

8385. Stenciis, D. Gestetner, London. 

8386. PREPARING Peat for Makino Paper, A. J. Boult. 

. SHUTTLE-GUARD for ms, R. Smyth, London. 
Bicycues, &c., F. Beauchamp, London. 
a for Weavinec, G. H. Hodgson and W. 

etley, 

8399. ParTIAL SEPARATION of SCHAFFER’S MONOSULPHO- 
acip from the ALPHAMONOSULPHO-acID of Beta- 
NAPHTHOL, H. J. Haddan. ¢ Farbenfabriken vorm. 
Fr. Bayer and Co., Germany. 

8391. DETERMINING Re.ative Motion of Boptgs, 
H. 8. H. Shaw, B: 1. 

8392. Harness, 8. Calley London 

8393. CONTROLLING of Suips and Vesses, 8. 


Calley, London. 
Compass, 8. Pitt.—(M. Vanden, 


n.) 

8395. Hot-waTerR Co1zs, &c., W. G. Cannon, London. 

8396. ImparTiInG Motion to the Dorrer-pLate of 
Carpinc Enotnes, H. W. Whitehead and J. W. 
Gaunt, Yorkshire. 

8397. Hottow INpIA-RUBBER Bais, P. Jensen.— 
(Vereinigte Gummi Waaren Fabriken Harburg Wien, 
German; 


my.) 
8398. JornTs for Pires, C. D. Abel.—(G. Oecstin, Berlin.) 
8399. CarTripncE for Rirces, J. P. Pieri, London. 


30th May, 1884. 
ELectricatty the Motion of 
po A. E. Porte and E. Manville, Dublin. 
8401. — Swine Trivets to Fire-crates, &c., F. 
H. 
. O. Ellis and E. W. Wilkinson, 


ingham. 
Dryine Piz, &., Fasrics, H. Lister, Hudders- 


eld. 
8404. Pumps, W. Cowley, Liverpool. 
8405. Corsets, W. Corner, Kingston, 
8406. ADVERTISING MACHINE on 
he and A. Sinclair, Ullesthorpe, and E. Peake, 


8407. Tricycigs, &c., J. 8. Edge, Birmingham. 

8408. Buutet, J. Leadbeter, South Yorkshire. 

8409. DistiLtinc Minerat O11s, &c., W. Young, 
Priorsford, and G. T. Beilby, Midcalder. 

Wirnerine and Dryine Tea-uear, &c., J. Dick, 

‘ow. 
8411. for and Hee s of 
8. and G. Fox, B' 

8412. Srock, J. L. Shorrock cerington. 

8413. AcTUATING MECHANISM of PADDLE Mm VEs- 
sELS, J. Dean, Liverpool. 

8414. DRAW-BAR Hooks, T. Southworth and J. Glover, 
Liverpool. 

8415. J. Brierley, Blackburn. 

8416. Sprine ATTACHMENT for RACES, &c., J. Caulkin, 


Handsworth. 
J. H. Clark, Leeds. 
8418. Wire Fencina, P. 8. Brown, Inverness. 
8419. NEEDLEs, J. Darling, Glasgow. 
8420. Revotvine Centres for Spinninc Latues, C. H. 
HEARS, 
8422. REGISTERING APPARATUS, A. — Worcester 
ells, London. 


8402. SMALL- -ARMS, C. 


Park, and G. Wi 


8442. Datvine for VeLocirepEs, H. Lewis, 
Edmonton. 

8443. E_ecrric Arc Lamps, C. Lever, Bowdon, 

8444. Sream Wasuers, J. Child, Headingley. 

8445. PEDAL AcTION for PIANorortEs, E. G. Brewer.— 
(F. Rummel, Antwerp.) 

8446, LUBRICATING Drawino-orr SPrINDLes, G. Hodg- 
son, Bradford. 

= ‘Bracket for Ecectric Lamp, W. E. H. Scharina, 

arl toi 

8448. Evecrric Swircn, E. F. H. Lanckert, Charlton, 

8449. Barpep Fencino, C. D. Abel.—(/. J, 
Mouton, Paris. 

£450. PortaB_e Fencine, R. Robin, London, 

8151. Pencit Hoipers, B. Willcox, London. 

8452. Morstenino STaMPs, B. Griindler, Germany, 

8453. Coke Ovens, e—(Wirth and Co., 
Frankfort-on-the- Main.) 

8454. Measurine Liquips, H. H. Lake.—(J. Galasse 
Brussels.) 

8455, Bepsteap, H. Williams, London. 

8456. PROPELLING Surps, J. A. Novello, Genoa. 

8457. Temperina, &c., Stee. PRosectives, G. Wilson, 
Sheffield. 


8458. Comprnep Castine and Foroixc of 
Suarts, 8. Lake and W. Hope, Milford Haven. 

8459. Suprortine Lamp Suapes, L. Gye, London. 
8460. TRANSPORTING Goops, &e. Evecrricity, F, 
Jenkin, Edinburgh, and A. C. ‘eliotn, Symington. 
May, 1884, 

8461, BREECH-LOADING C. G. Bonehill, 
Birmingham. 

8462. Crioaretre Paper, J. McGovern, Liv: 

Cameras, 8. D. McKellen, Man- 

8464. Water Waste PREVENTER, J.C. Kent, 
Bedfont. 


8465. ComBinep Bicycie Sappie, Srria, and Too. 
Baa, J. Lee and E. Whitington, Brighton. 

8466. Vatves and Taps, A. Metcalf. Preston. 

8467. Water Tuyeres, W. Dodd, Tipton. 

$468. Capinet Stanp Wash Basins, &c., H. Sutcliffe, 
Halifax. 

8469. C. G. Bonehill, Birmingham. 

8470. Pnorocrapnic Camera, J. Joyner, 

8471. Breecu-Loapinc C. G. ehill, 
Birmingham. 

8472. Bicycies and Tricyces, E. W. Hewett, Bishops 
Waltham. 


8478. Reoistertne Apparatus, J. Bamber, Liverpool. 

8474. Stoves, W. Crook, Salis’ 

8475. TuRNING, &c., METAL Frames, &c., J, Saunders, 
Liverpool. 

8476. INcrEasING the Sreep of J. E. Dixon, 
Nottingham. 

8477. Fixinc Garnett Saw Teeru, E. Wilkinson, 
Marsden. 

8478. CLEANING Wixpinc Frame TRAVERSE BRUSHES, 
D. Tomlinson, Accrington. 

8479. BLEACHING CoTTON Fasrics, F, A. and F, A. 


Gatty, Accrington. 
8480, Straps, G. Howe, Bury. 
8481. Lock and Fasrexer for Vevoct 
PEDES, Wiggett, don, 
8482. Device for UMBRELLAS, &c., P. and J. 
Moret, Lyons. 
. SPEED or REVOLUTION Counters, T. W. Harding, 


Leeds. 
8484. Winpinc Macuines, E. 8. Bond and 8. 
W. Johnson, 
8485. SypHon FLUSHER for Sewerace Drains, W. 
Buckhaven. 
Device for Grirptnc Wire Ropes, J. Broughall, 
8487. Sarety Lamps for Mrngs, R. and J. Foster, Wigan. 
8488. Curinc Damp Watts of Hovses, E, Capitaine, 
London. 
8489. Gas Motor Enornes, G. Green, London. 
8490. Repuction of Ores, &c., F. Siemens, London, 
and J. G. Gordon, Landore. 
$491. Heatino of Borters, F. Siemens, London. 
8492, Iron and Steet, F. Siemens, London, and J. G. 
Gordon, Landore. 
8493. CyLINDER PRINTING Macuiyes, A, Paton, Leeds. 
8494. Proputsion of Steamsuirs, &c., J. G. Boutland, 
St. Anthony's. 
8495. SEPARATING Acip of the 
H. J idan.—{ The Farbenfabriken 
vorm, Fr. and 
8496. HEATING FLAME in the Compus- 
tion of KEROSINE, Loni 
8497. ELECTRICAL hoounee LaTors, A C. Henderson. 
. Barrier, F. Tourvieilli, & J. 
8498. Macuixe for CoaTING Pits, J. W. Pin 
ell. 
8199, ConpENSER O11s, T. G. Dow, Lanark. 
8500. Derectina of Gas, W. E. Garforth, 
Normanton. 
8501. GaTHERING Corn, &c , into Sueaves, C. Kings- 
ford, Kingston-on- -Thames. 
85 2, OsMosE TREATMENT of SaccHARINE Liquors, J. 
Imray. —(H. Leplay, Paris.) 
8503. Measu of ExecrricaL Conprtions, W. 
Rowbotham, W ich. 
8504. MEASURING of Conpuctors of ELEc- 
Tricity, W. Rowbotham, Woolwi: 
8505. Couptines for Carriaces, &c., T. 
Bolt, Middlesbrough-on-Tees. 
‘Burron-HOLE Scissors, H. J. Haddan.—(G. 
Theis, Germany.) 
we. Coat from Rartway G. 
or, 
Boarps for CLEANING Kyives, A. 
J. Howard, Chiswick. 
8509. FLEXIBLE CovupLina, Lowrie, 
8510. Cosine Borris, &c., T. H. Williams, Lond 
8511. Perroratine, &c., Paper, 8. P. 
Hagelberg, Berlin.) 
8512. Reviviryinc ANIMAL W. R. Lake.— 
(F. 0. Matthiessen, Irvington, U.S.) 


ABSTRAOTS OF SPEOIFIOATIONS. 


4304. Construction oF THE CYLINDERS oF STEAM 
Enotnes, R, 0, and I. M. Ashton-under- 


Lyne.—14th 1688 $83. 
The object is to obviate unequal expansion and - 


| 
| 
ingham. 
| 


6, 1884. 
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traction of steam engine cylinders, and it consists 
fe making them in the Tor of sim —_— pipes, open at 
pa ends, and forming the and arranging the 
valves in the end covers, 

4439. CONSTRUCTION OF Mitts, &c., J. A. A, 

Buchholz, Twi 17th ls. 

This relates, First, to obtaining a “distance adjust- 
ment” between the rollers a means of anti-friction 
wheels and a cam-shaped rocking frame ; Secondly, to 
the arrangement of reat friction rings and wheels 
carried by may arms, and serving to support the 
rollers an arrangement of dri ig gear 
consisting of polleye and Fourthly, 
enploin of two narrow endless bands running in 

th in opposite directions to receive the —_ 

@ upper and middle rollers; and Fifthly, 
the and arrangement "of a meal 
putor to deliver meal into or from dressing and other 
machines. 

2. Hughes, London 

—20th September, 1883.—(A communication from W. 
F. Heshuysen, Holland.) 6d. 

This relates to improvements in the feed of the drill 
which works in a tube, to the end of which a block is 
fixed. A second block is connected by rods to the o- 
block, but can be moved independently thereof. 
the blocks are acted upon by cams, and cause M. . 
surfaces carried by the blocks to grip and advance 
drill. 

4594. Dynamo Evecrric Macuings, F, H. J. 
R. S. Shearer, W. Beale, and R. H, Padbury, London, 
September, 1883. 6d. 

e armature, in the form of a cylindrical bon 
wae of ‘bar conductors,” el to 
other and to the axis, rotates about an interior cylin- 
drical field magnet and between annular outer field 
magnets. In magnetising steel wire the graduation 
from hardened to tempered wire takes place while the 
wire is surrounded by a helix through which a con- 
stant 4. 4 is maintained. has a 
segment-s' rocking armature capable of moving 
on a plane formed of electro-magnets which are suc- 
cessively excited by a suitable commutator, 


4775. Propucina ORNAMENTAL STITCHING IN SHUTTLE 
Sewrnc Macuines, F, C. Glaser, Germany.—8th 
vot led with. 
liances to enable srumneate stitching to be 
can be adapted to stitching 
fsoorw sl in which the needle bar, with the needle, 
has a lateral motion, or in which only a slide in 
the needle bar has such motion. The sliding needle 
oke can receive one, two, or more n , and 
the hole in the needle plate is widened for "their 
passage. Means are provided to lengthen or shorten 
the course of the shuttle. For introducing insertion 
threads a special channel is formed by grooving the 
base plate and needle plate, such channel terminating 
in three or more apertures, according to the number 
of threads. 
4859. Boor anv Uppers, £. Kent, 
October, 1883 —(Not proceeded with.) 2d. 
The up are made of an elastic 
sisting elastic fibres woven with silk, cotton, or 
other material, and are woven so as to fit the foot 
without the use of side springs or fasteners. 


4884. MACHINERY FoR TICKETING OR SPOOLS, 
BE. Weild, Manchester.—18th October, 1883. 6d. 
The bobbins are placed in separate ‘cells of a box, 
which conveys them under a die plate, where a set of 
nches act upon a sheet of printed —_, and force 
en on to the ends of the bobbins, which have been 
previously moistened by damper pads, 


4935. Macuines ror Spixnino, 
anp Winpino Friprovus . Tatham, 
Rochdale.—17th October, 

This relates to the parts fo: and holdi: 
collars, tubes, and steps of on spindles of slub 
roving, spinning, machines; and it con- 
sists in making th or hold the collars 
of the spindles in as a to of a , split down one 
side, and provided with a set screw to tighten it on 
such col 
4945. Conpuctors ror ELecrricaL RAILWAYS OR 

Tramways, The executors of Sir W. Siemens, West- 
minster.—l7th October, 1883.—(Partly a commu- 
nication from B. W. Siemens, Berlin.) 6d. 

This relates to slotted tubular conductors. The 
crossings are constructed of insulating material, the 
pad of each conductor on each side of the — 

connected by a 

Tho owite es are so arranged that they k e slot of 

the main line m for the passage of the contact 

either attomatically or by hand 
when the contact slides are required to pass into the 

a —. The contact slides consist of a series of 

ng cheeks making contact with the inner 
wo & the tubular conductor; the cheeks are con- 

y ered together and to the motor by a flexible con- 

uetor. 

4947. Measurino Evecrricat Eneroy, The Executors 
of Sir W. Siemens, Westminster.—17th October, 1883,— 
(A communication B. W. Siemens, Berlin.) 6d. 

Two coils, forming a branch to the main circuit, are 
mounted freely on the annular pole of an electro- 
magnet, through the coils of which a shunt current is 
led from the part of the circuit of which the consump- 
tion is to be measured. The coils are carried by arms 
from a central axis, by a spring to move in an 

a direction to it in which the coils move on 

The current being automatically inter- 

at Jar intervals, im; 

oscillatin, to the coils an their axis, and this 

od caused to to give motion to any suitable registering 
ec! 

4951. ILLUMINATING AND Gases 
AND Propucts From Coat, &c., H. Kenyon, 
Altrincham.—l7th October, 1883. 8d. 

The inventor claims, First, formin; 
combustion chambers and hollow for heating 
the retorts, and air and steam for use in the distilla- 
tion of and other matters ; Secondly, admitt 
ammoniacal vapour into retorts in the process of di 
ge =— uy, arranging the retorts to be worked in 

t gases and ammoniacal vapour from 
one are Bo into the other at suitable times; 

Fourthly, the production of illuminating free or 

nearly free from carbonic acid and phuretted 

drogen 5 Fifthly, the production of gases for heat- 

oe Burpee rposes having a small proportion of nitrogen by 
the destructive distillation of coal and other matters, 
superheated steam being delivered into the incandes- 
cent charge; Sixthly, ting ammoniacal vapours 
derived from’ the distillation of coal and other matters 
with salt brine, to obtain bicarbonate of soda and 
residual liquor containing chloride of ammonium; 

Seventhly, absorbers or po Mn may for agitating salt 

brine in company with ammoniacal vapours and car- 

bonic acid or spent heating gases. 


rous fabric, con- 


perforations containing suitable coils of wire 

which an electric current passes, The slal 

tained in any suitable casing. 

4967. APPARATUS FOR PRODUCING INTERMITTENT OR 
FLasHine Licuts, W. B. Rickman, London. 
—18th October, 1888.—(Partly a communication from 
R. and 0. Pintsch, Berlin.) 

This relates cipally to signal lights on buoys and 
are supplied with illumina’ gas 
pressure and it consists in rendering such 

lights intermittent or flashing, by causing the gas on 

its way to the burner to be cut off at intervals for a 

in time by means of mechanism actuated by a 
movable part of the chamber, which is caused by 
varying pressure to move alternately outwards during 
= inflow of gas, and inward during the outflow 


4969. MANuFACTURE OF Faprics ror Lininc ARTICLES 


the fabric with 

or , after which 
is toa beetling, calend with 
hot pressing, or other finishing 


process, 

4970. Lavina or UnpEeRcRounD ELEcTRIC Wines, 
W. P. Thompson, Liverpool.—18th October, 1883.— 
se communication from J. F. Martin, Chicago, U.S.) 


This Souention relates to an underground system for 

electric wires, in which means are provided in the con- 

duit and its branches for all the wires to be 
carried through as they are neodol 


wires ; 
venting induction to “elevated 
There are fifty-nine claims, 
4971. APPpaRaTus For CuTTinG 
&e., W. R. Lake, London.—18th 


1883.— 


4990. Gatvanic Batrerizs, G. C. V. Holmes, S. H. 
age F. B. Burke, London.—19th October, 


1883. 
The aon hermetically closed, and are charged 
and disc! by suitable Seen. The batteries may 
be moun on trunnions, to facilitate the introduc- 


tion and withdrawal of the fluids, 


4991. APPARATUS USED IN THE MANUFACTURE oF Gas, 
J. Somerville, serge October, 1883. 6d. 


relieve the retort from ure of 
being distilled; Secondly, in inserting in each cham- 
ber of a washer a number of short tubes, beneath the 
peat my of which is arranged a cup similar to that 
for the dip pipe. 
4992. Looms, W. W. Melville, Beith, N.B.—20th Octo- 
ber, 1883.—(Not proceeded with.) 2d. 

This relates to looms for weaving two or mane webs 
simultaneously, and it consists in the use of long 
mails formed by a two or more mails to act 


from I, A. Canfield, 

Consists essentially in the ernest of a mae 
die or cutter having a blunt cutting edge, and an 
anvil, the latter relatively harder than the cutter. 


4973. Constructine aND APPLYING BLOcks oF Con- 
CRETE OR OTHER MATERIALS FOR BUILDING AND 
OTHER PURPOSES, WHICH METHOD ALSO PRovIDES 
AN ErFicient Means oF VENTILATION, W. R. 

London.—18th October, 1883.—(Not pro- 
ceeded with.) 2d. 
The blocks are constructed so as to leave air spaces 
in the interior of walls. 

4974. Braces or W. Varney, London.— 
18th October, 188: 

The braces are ner Pr with cords and two pulleys, 


4975. Apparatus FoR Frepinc BOoILeRs OR OTHER 
VessELs ConTAINING LIQUIDS UNDER PRESSURE 80 
as TO A Constant LRevVEL or, Liquip 
THEREIN, W. H. Beck, London.—18th October, 1883. 
—{A communication from B. J. Varlet, Paris.) 2d. 

Consists essentially of a hollow valve or tap having 

a rectilinear alternating movement or a continuous or 

alternating rotary movement, for taking from a water 

reservoir without pressure a volume of water which it 
afterwards conveys into and leaves in the boiler or 
other vessel it is required to feed. 


4976. ExrTraction oF THE Precious METALS FROM 
THEIR Ores, &c., A. P. Price, London.—18th Octo- 
ber, 1883. 

The ores are reduced to a fine state of division, cal- 
cined, and then subjected to a heating and calcining 
process with salt or other chlorides, and the resultin 
product submitted to the action of hydrochloric acid, 
lution obtained being separated from the in 
soluble residue, and treated either with copper in a fine 

state of division or with sulp d hy m or a 

sulphide. 

. BREECH-LOADING Frre-arms, £. Bled, 
18th October, 1883.—( Not proceeded with.) 


on the cor reads of each line of warp, 

such long mails being tached to single jacquard 

harness and weighted. Mirrors may be arranged so 

as to enable the weaver to detect broken threads or 

imperfect weaving. 

4993. Grips ror CaBLE Raitways, B. J. B. Mills, Lon- 
don.—20th October, 1883.—(A communication from 
W. H. Paine, Brooklyn, U.S.) 8d. 

The endless rope round a drum at each end of 
the car, such drum ing driven by a pinion on a hand 
shaft adjustable vertically, so that after releasing the 

p it will, by a downward movement, en a 
clutch pulley, on which a brake chain is coi The 
gripping device consists of series of sheaves, which, 
when brought into contact with the cable, run 4 
and are gradually locked to start the car. 

4904. Burrers or Raitway Carriaces, &c., J. W. 
— Dublin.— 20th October, 1883.—(Not proceeded 


Consists = attaching to or forming on the face of 
the buffer or buffers at one end of the carriage or 
other vehicle a pin or stud. The adjacent buffer—or 
buffers—of the opposite carriage has an aperture in its 
face into which the pin of the opposite buffer enters 
when the faces of the buffers come together, and = 
this tends to prevent the jolting of the 
other rolling stock by steadying the train at points pn 
great vibration. 

4995. VeLocirepes, W. = Parkin and D, Davis, Lon- 
don,—20th October, 1883. 4d. 

The backbone is forked and bent at its upper end, so 
as to enable the saddle to be brought nearer the 
periphery of the driving-wheel. 

4996. Lawn Mowtno Macuines, 7. Knowles, near 
Bolton.—20th October, 1883. 

The object is to enable mowing machines to cut the 
grass eget | at the edges of lawns, or upon borders or 
verges ; and it consists in the use of revolving knives 
acting in conjunction with fixed blades, the revolving 
knives being situated at opposite sides of the frame 
and ite ends of shafts, which are 


Consists essentially in the 
and of the lock mechanism 
cocked by the motion of the barrels when 

og mde 8 end is thrown up for the p of load- 
wd The mechanism of the lock is reduced to the 
= ag possible form, there being but three parts, 
the mainspring, the combined hammer and 
nt and the sear, carried by the lock plate. 


4978. F. Wirth, —18th 
October, 1883. communication from J. Vaas, 


Germany.) 6d. 

The holder for curtain poles and rods is made adjust- 
able so as to suit different sizes. The holder or knobs 
for looping curtains are screwed into a block let 
ne, | ta the i 4 and can be changed without injuring 
such w: 


4979. Castors ror Furniture, B. French, Birming- 
ham.—19th October, 1883. 4d. 
to a ball castor, and consists in the manner 
‘a small bali above the larger or castor 
4980. MANUFACTURE OF ANHYDROUS SULPHIDE oF 
Zixc, BE. Hill, London.—19th October, 1883. com- 
from T. Macfarlane, Montreal.) 4d 
of sine by heating hydrated: sulphide in the 
ea ie in the ce 
of chloride of zinc. “4 
4981. BLEAcHING anp PuriFyING EB. W. 
Bell and W. Fearenside, Liverpool.—19th October, 
1883.—{ Not eded with.) 
Consists in submitting the sits when atatemperature 
sufficiently elevated to render them fluid and 
mobile, to the action of animal charcoal. 


4982. Dyzinc AND OTHERWISE OPERATING UPON 
Frerovus MATERIALS, J. C. Mewburn, London.—19th 
October, 1883.—{A communication from J. Stoltz, 
France.)—( Not proceeded with.) 2d. 

This relates to the use of suitable holders for combed 

or carded slivers, skeins, or warps, the object being to 
bie the fibres el and prevent them becoming 
entangled while being dyed. 

4983. Drivixe &c., W. P. Thompson, 
Liverpool.—19th October, 1883.—{A communication 

mprovemen gen en 
of the driving gear. 

4985. Wixp.asses Capstans, J. and T. Reid, jun., 
Paisley.—19th October, 1883. 6d. 

The inventors claim, First, the arrangement of a 

sliding collar, Peng By chain wheel and the 

nut; e adaptation of a bush or 

lining of aan, gun-metal, or other metal between the 
eye of the chain wheel and the shaft. 

4986. Macuine ror Facine THE Enns OF AND TURNING 
or Bortno Gas Retort Movutss, Pipes, on VALVEs, 
J. Ruseoe, Hyde, Chester.—19th October, 1883. 


en an re’ mouths, 

pipes, or valves, and the like, which are D, oval, or 

any other pe or section than round, by revolving 

the tool or the piece to be faced, turned, or bored. 

4987. APPARATUS FOR FEEDING AND FOR GUMMING, 
VARNISHING, CoLoURING, S1zINc, AND OILIXG 
SHEETS OF PAPER AND LaBELS, J. J. Allen, Halifax, 
—19th 1883. 1s. 

Relates to improvements on patent No. 2096, a.D. 
1881, First, to improved apparatus for cleaning rollers, 
or parts em| from superfluous gum or other 
Hiquid de thereon. secondly, to apparatus for 
supporting and oe the endless bands or sheets 
which carry the or labels. Thirdly, apparatus 
for gumming, ng, wwaltiee, or colouring sheets 
on both surfaces. Fourthly, to apparatus for feeding 
and ding gummed or pasted labels to bottles. 

ming or other rollers. 


coe or conducting sheet 
for conveying the sheets to or from the gumming or 


ped roller, and an improved arrangement of feeding, 
gripping, gumming and guide and cleaning 
es or cleaning instruments. 

4988. Nordenfelt, London.—19th Octo- 
ber, 1883. 6d. 

The inventor claims, First, ag taped moulded into 
blocks with indentations ‘on two te faces ; 
Secondly, gunpowder moulded into matic blocks 
with convex ends and with indentations on two oppo- 
site faces, 

4989. ArpaRATus FoR Preventinc Down Dravont in 
CHIMNEYS, AND FOR PROMOTING VENTILATION AND 
THE WITHDRAWAL OF byl oR GASES FROM Rooms, 
SEWERS, OR OTHER , J. Baker, Penge.—19th 


Octoder, 1883,.—{ Not proceed with.) "2d. 
an arrangement 


Relates to an of revol cowl, 


upo 

caused to rotate by chain or other gearing. The 

rollers for supporting and driving the knives are 

placed behind such knives. 

4997. Centre-BoarRps, H. F. Martens and 0. 
F. C. Bannier, Germany.— 20th October, 1883.—(Not 
proceeded with.) 2d. 

The keel of the vessel is composed of two parallel 
rails, between which four, six, or more blades are 


2 votted so as ly cover each other, the pivots 
ing arranged within the keel behind each other. 
Chains may be used to raise or lower such folding 
centre-board. 


4998. Dust Cottecrors ror Mitts, &c., P. Van 
Gelder, Sowerby Bridge.—20th October, 1883. 6d. 

This relates to improvements in the dust 
collector described in patent No. 561, a.p. 1882, and 
consists, First, in the arrangement of a quiet time 
between the moment when the current is cut 
off and the reverse current enters, also the ap; tus 
for effecting the same; Secondly, in the application 
of a return current of heated air and a 
heating and applying the same; and, Thirdly, the 
application of metallic skeleton cages inside the ‘iter. 
FASTENINGS FOR THE Lips OF PACKING-CASES, 

&e., F. S. Ollard, Handsworth.—20th October, 1883. 


A nut or screw box is secured at each corner of the 
case, and in it a screw works upand down, but cannot 
be withdrawn. The head of the screw passes through 
a hole in the lid of the case, from which hole a narrow 
slot leads to a smaller hole which will not allow the 
head of the screw to pass. The lid is shifted so as to 
bring the stem of the screw into the smailer hole, and 
a hook pivotted to the lid is turned so as to engage the 
stem, when the screw is driven home and secures the 
lid on the case. 

5000. Propucrion oF MINERAL PHOSPHATES FROM 
THE Siacs RESULTING Tuomas’s DepHos- 
PHORISING Process, &c., C. D. Abel, London.—20th 

1883.—(A communication J. Brandt, 


ese are 
ve been 


or steam. 
5008. Reeps vusep 1n Looms, C. A. Burghardt, Man- 
chester. —20th October, 1883. 4d. 
consists in el electro-platin reeds or the metal 
from which they are formed, with a metal which will 
not rust. 

5004. APPARATUS FoR CLEANING THE TUBES OF STEAM 
Borers, F. Geiler, Manchester.—20th October, 1883. 
—(A communication from 0. Wirth, Leipzig.)—(Not 
proceeded with.) 2d. 

The object is to effect a complete cleaning of the 
tubes by means of points sha; like plough- 

by which the coat of soot is not brushed or wiped off 

as heretofore, but broken up in icles and removed 

from the inside surface of 

5005. Rotiers ror Winpow B.uinps, &c., 7. Smith, 
October, 1883.—(Not proceeded 
wit 

The object is the connecting or affixing of the blind 
to the roller and adjustable to any window, and to 
facilitate the raising and lowering of the blind. 

5006. VeLocirepes, A. J. Eli, October, 


1883.—{Not proceeded with.) 2d. 
Two ~— driving w! are fitted to an axle made 
so as to fold up into a small wid 
the joints of e lengths be lormed by cones fitting 
into sockets. a skeleton frame ati to the axle 
carries the sea’ es, and other gear. Thesteering 


is effected which release one wheel when 

turning, and the same handles apply the brake. The 

— are driven from pedals by chain or other gear- 

ing. 

5007. Pencit Cases on Hotpers, W. R. Lake, 
—20th October, 1883. a communication from A, T. 
Cross, Providence S.)—(Not proceeded with.) 4d. 

This relates to Sabo in which the unused stub ns 

lead is expelled from the carrier, and it a 

combination with the crayon carrier of its o 

mechanism, also of a carrier tube provided witheprine 

jaws at its forward end for holding the crayon, with a 

—- on to act against the rear of the crayon 

to eject the stub upon the arrival 

oh the proper point near the lower end 


“| of the holder, 


5008. APPARATUS TO BE USED IN TELEPHONIC SysTEMS 
FoR PUTTING ANY OF THE INSTRUMENTS CONNECTED 
WITH A CENTRAL STaTION INTO COMMUNICATION 
WITH EACH OTHER, W. R. Lake, London,—20th Octo- 
ber, 1883.—(A communication from H. T. Cedergren 
and L. M. Ericsson, Stockholm.) 10d, 

This invention comprises the yoy of one or 

instruments at the central for ca 

be emitted from a battery to the 
line wire, and the employment of phe connecting 
instrument in each subscriber's circuit. The comple 
eated nature of the ipstrunsende and their couplings 
precludes description without the aid of illustrations. 

5010. SotpErino J.0. Pry, 
October, 1883.—{. 

the solder. 

5011. Evecrro-piatina oF Geter, 1888, 6, W. Appleton, 


Manchester.—22nd 
To prevent the formation of bubbles upon the 
length and 


surface of the roller, it is rota‘ 

rubbed_b: ar a brush extending its entire 

suspended from the cathode rod. 

5012. Fixine Lerrers anp Devices To 
&c., J. H. Hollinghurst, London.—22nd 
October, 1883,—( Not ed with.) 4d. 

Relates to the employment of a wire clip to attach 
the letters, dc. 

5013. Spinxinc Dovsiina Corton, Woon, &c. 
W. Leach and J. Pearson, Accrington.—22nd Octo- 
ber, 1883.—{ Not proceeded : with.) 2d. 

Relates to the ar t of the spindl 


6018. &c., P. Jensen, London.—22nd October, 
883.—(A communication from J. Francois and G. 
Dubois Seraing, Belgium.) 6d. 

The bottom or end of the. motor cylinder communi- 
cates with the chamber between the inlet valve and 
the outlet or delivery valve, and is fitted with a float 
or piston. The admission ‘of fluid pressure, such as 
compressed air or steam, to the top or other end of the 
motor for the of raising the water, 

iol by means of a 8 ich is im- 
pelled by the 4 by tappet 
motion the float or 

5016. Pacxinc or Frinces, &c., J. 

ites to the mode o' and to 

the means for withd: 
5017. Apparatus ror ExtincuisHinc LAMPS AND 
Trim™ina Lamp Wicks, G. W. Smiley, London.— 
22nd October, 


.) 4d. 

Relates to an automatic lamy por Tan and wick 

trimmer, consisting of a of nipping 

plates or jaws pivotted at opposite si 

and adapted to be closed ether and meet edge to 

edge in the conteel plane of the wick by the act of 

drawing the latter downwards. 

5018. Revo.vine, on EnDiess, oR PorTaBLe 
ways, &., J. A. Mays, London.—22nd Octobder, 
1883.—({ Not proceeded with.) 4d. 

relates to the construction of sleepers, 

and rails jointed together to form an endless ban 

round the ruta a of the wheels, and which are 

automatically laid down upon the road for the wheels 

to run on pes. taken up when the are have oo 

over them. The invention also relates to the construc 

tion of the wheels of the vehicles. 

5019. Securtyc Giass In GREENHOUSES, &., 
Newton, Hitchin.—22nd October, 1883. 6d. k 

Relates to the construction of metallic clips. 


5020. Gas motor Enoines, W. Briscall and A. Black- 
= Liverpool.—22nd October, 1883.—( Not proceeded 
2d. 


This ae to the general construction of gas 
engines, the explosive c being heated in the 
mixing chamber before entering the cylinder, whereby 
it will ignite more readily. 
Crapies, Suips’ Bertus, &c., L. Micciullo 

ndon.—22nd October, 1883.—(Not proceeded. with.) 


Relates to the construction of the a and to the 
fastenings for attaching the cradles, &c. 
5022. Hinces, &c., F. and W. Parker, London.—22nd 
October, 1883. éd. 
Relates to the arrangement of the parts of a hinge lock. 
5023. Brxprnc SHEaves aND Trusses, J. Howard, 
22nd October, 1883.—(Partly a communi- 
cation from J. W. Twentyman, Christchurch, New 
Zealand.) 8d. 
The invention com 
portions of the sh or truss bin: 
which are employed Aon the purpose of belding or 
grasping one end of the cord or string with which the 
sheaf or truss is bound ; and also improvements on 
a No, 462, dated 27th January, 1883, whereby the 
reaking of the machinery when a sheaf or truss 


of the wick, 


becomes entangled with the throwing off or releasing 

mechanism is prevented. 

5026. Twistine Yarns on W. Cunningham 
Dundee.—23rd October, 1883. 8d. 


are twisted together ; — the invention com: 
Dobbins 


in twist, 
and the twisting is continued without stopping the 
spindle. 
5027. Umpretra Sticks, 7. Hetherington, Manchester. 
—23rd October, 1883. — communication from J. T. 
Smith, New York.) 4d 
Relates to the combination of an outer shell of 


between the said and the cen m or 
tube connectin ie two parts of the same and ex- 
tending throughout : their lengths. 

5029. Macuines ror Corxine Borries, J. J. 


Schultz, Hamburg.—23rd October, 1883. (Ne 
with 
es application of cor! 
convergently arranged compressing jaws 
5082. FasTentncs FoR TRAVELLING Tauwns, &e., W. 
B. Williamson, Worcester.—23rd 6d. 
The inventor claims, First, pro 
plate, to hr the hasp or staple plate jointed, —s 
troug’ 


h-sha) depressions or knuckles, and 
between plate; and Sooo hasp by its knuckle 
to said ndly, constructing the 
locks of trav: ng trunks and like articles so that they 
can be fitted in on the bely-of te 


5083. Recoverinc Tix Tix B. 


Relates to the recovery of tin AR... A. 
combined use of a chemical solvent with currents of 
electricity. 


5084. Lawn C. Malings, Woolwich.— 
23rd October, 1 
The object is to kee ee ‘the gut in 4 lawn tennis bat 


= and to ty for tightening it up as 
5006. J. Imray, London.— 
rd from A, 
Baude, 
Relates partly to the plates, 


50387. &c., F. Lindsay, London.—23rd October, 


1883. le 
Relates to the combination of a structure for 
ensilage or other purposes of an hermetical inner 
shell, with an open outer shell suitably — and 
to allow of the free between 
em. 
5088. Spiittine or W. Stevens, 
Leicester.—23rd October, 
This consists in the use of whishthe 


er 


eS in those 


d 
) 


or CLoTHING, Hinrichsen and 8. Whitlow, Man- 
chester.—-18th October, 1883. 2d. 
Consis' 
any suita’ 
the fabric 
or witho' 
hydraulic main, and pry by hole at bottom propor- ¥ 
tionate to the diameter of the pipe, the object being to 
| 
/ 
} 
i 
The object is to improve the construction and ‘action i 
of machinery, by which two or more yarns or threads : 
hydrochloric cid until all iron and, | suppiving tho becomes exhausted. the | 
rendered soluble, and all silicates and sulphides sus- | 
ceptible of decomposition have been decomposed. The j : 
hydrogen escaping can be used for lighting or heating { 
or as a reducing agent. The extract obtained is { : 
evaporated to dryness, the acid being re- 
— in the known manner, and the powder result- } 
ng being heated to redness in presence of a current of } 
hollow reed or cane in two , the notch fittin i < 
4961.. Apparatus ror Execrricat Heatixa, J. 8. { 
Sellon, London.—17th October, 1883. 6d. 
The current of air to be heated is caused to pass 
the holes of a slab of | | 


436 
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feather & is passed and ae in contact with a fixed 
knife, the bottom roller being recessed, so that part 
of the leather to be repttt may enter therein, and will 
consequently remain the full thickness or be reduced 
tess than the other parts of the leather. 


5040. Piares ror Dentat Purposes, E. A. Schmid, 
London.—28rd October, 1883.—(A communication 
Jrom BE. Doerr, Germany.)—{ Not proceeded with.) 2d. 

This relates to a press in which one 
east is fixed, and the other is subjected to the 

Pressure of a screw or _-4 ugh the intervention 

of a bearing piece, so as to properly shape fae metal 

placed between ‘the two portions of the cast 

Evecrricat For Gas 
Enornes, W. BR. 23rd October, 1883. 

A communication from N. de 1 Kabath, Paris. ) 6d, 
The current generated by the sudden withdrawal of 


body is supported by a single axle and two wheels, and 

the Spject is to construct vehicles of this class, so "that 

the movements of the horse, causing the shaft to play 
up and down, will not be imparted to the body. 

5077. Loaprnc anp Unwoapinc CoNcRETE 
Brocks, &c., J. Wood, Wigan, and J. Abbott, Ince. 
—25th October, 1883. _ (Provisional protection not 
allowed.) 2d. 

Relates to the construction of apparatus for loading 
and unloading or discharging slag, concrete blocks, &c. 
5078. Evecrro-motors anp Dynamo Macurnes, W. 

R. Lake, London.—25th October, 1883.—(A commu- 
nication from H. Walter, Cincinnati, Ohio, U.S.)— 
(Not proceeded with.) 2d. 

The two armatures are of wheel shape, the cores of 
the electro-magnets being placed as the spokes, the 
alternate magnets of one wheel corresponding with 
the vacant spaces of the other. The field magnets are 


an armature from a core surrounded by a helix pro- 
duces a spark betwi two i in 
the explosive mixture. 
ELxcrricaL Accumutators, W. P. Thompson, 
rom K. ustria.)—{ Not 


The characteristic feature ists in s' 
the cathode with such as 


5044. Raisinc BEER BY THE GENERATION oF CaR- 
Bonic Actp Gas, A. J. Boult, London.—23rd October, 
1883.—(A communication from C. Lauer, France. 
—(Not proceeded with.) 2d. 

The object is to substitute carbonic acid gas for air 
for r from casks, such gas be’ produced 
when required and its production stop 
turning off of the tap +h which the beer is with- 
drawn. The gas —— dilute sulphuric acid 
and bicarbonate of soda. 


5045. ror Contarntne Porrrarts, &., A. J. 
23rd October, 1883.—(A communi- 
Diamant, Hungary. }H Not proceeded 


The part carrying the stone is hinged to the ring, 
and to its underside one or two frames are secured and 
serve to receive portraits. The hinged part can be 
kept in its closed position by any suitable fastening. 


5046. Sprites ror Casks, &c., 4. J. Boult, London,— 
23rd October, 1883 communication ” from J. P. 
France.)—( Not -) 2d. 

ile is in two parts, the top one forming a cap 
to the body, and Resting side vent holes 
obliquely rising from the outside inwards, and com- 
municating with the interior of the cap, which forms 

a chamber filled with loose carded cotton or similar 

material, the object being to prevent dust entering the 

barrel with the air. A spring acts upon a rubber valve 

fitted to a seat at the bottom of the body of a 

so as to close the same when air is not entering th 


5052. Supriyinc Arr 70 Laps, H. J. Allison, London. 
—24th October, 1883. ~ communication from G. 
Haseltine, New York.) 

This relates to the ~ of friction gearing 
for actuating fan for supplying air to the flame of a 
lamp. A fuzee is employed to equalise the speed of 
rotation st the fan whee! 

5055. ~ and Topacco T. Meek- 
ham, London.—24th October, 1883. 

A slow fuze is soiled in a case nay with means 
for causing the fuze to issue through a slit in the case, 
such fuze being provided at intervals with an explo- 
sive, which will [unite and so enable cigars 
or pipes to be lighted by th 
65056. Tricycies, Bir Salamons, Tunbridge 

Wells.—24th October, 1883.—{ Not with.) 6d. 

This relates to driving tricycles by electricity 
through two reversed conical drums, one connected to 
the motor, and the other to the axle of the tricycle, and 
a friction wheel being interposed between them, so as 
to be capable of being shifted to vary the speed. An 
arrangement is described whereby the brushes of the 


motor may , and the machine used as a 
to accumulators when going down 
5057. Recorprne Instr H. Northcott, 


UMENTS, 
Plymouth.—2ith October, proceeded 
with.) 2d. 

A worm wheel is mounted on a spindle, and with it 
gears a worm. On one end of the worm wheel 
spindle is a hand a ed in front of a graduated disc 
on which the movements of the wheel are recorded. 
5059. Caarninc orn Linkine &c., W. Hurst, 

Rochdale.—2Ath October, 1883. 
This relates to machinery for chained or 
dined hocks, which pames strempet 
projecting hooks, around whic! a trumpet 
or guide which is actuated so as to pass the nm 
round the hooks. In slotsin the hooks other hooks 
are arranged, so as to be —— and fro, and beneath 
the fixed hooks two revolving loopers are arranged, 
the whole acting together so as to form chained or 
linked warps. 


6063. Bieacuixc Fisres ror Paper-Makinc Pur- 


Poss, G. Mackay, October, 1883, 


—{Not proceeded with. 
The materials are boil with caustic soda or lime 


5064. Bones, Peat, &c., B. J. B. Mills, 
London.—24th October, 1883.—{A communication 
ges. Zwillinger, Vienna.)—{Not proceeded with.) 


Thin rlaten to the cleining of bones, post and 
other substances 
carbon, and also to th bone-blark 
means of superheated 
described for carrying on th 
5065. Transmitrine Enercy To TRAM OR 
RarLway . H. Smith, Halifax.—24th Octo- 


This relates to improvements on een 1014, of — 
and is principally for the contact makers to be used 
connection with the slotted tubular conductors. = 
Lag form of contact maker ists of two metalli 

= e passing springs. Many modi 
ions are described and illustrated by means of ten 
sheets of drawings. 


5066. Furnaces, C. J. Chubb, Clifton.—24th October, 
Not with.) 2d. 


the air being delivered from the 
within the 


bridge. 
which only a little air is allowed to pass. On top of 
the bridge is a perforated structure Tyhich intercepts 
the gases. 
5071. J. George and J. J. Walker, Lon- 
don.— 1883.—{ Not proceeded with) 2d. 
prem hg forming the shoes of m of T 
section, the under part on one side of the vertical web 
ates flat, and the other sl: down from the web. 
The nails are driven through the ty oe FT so that 
their heads are beneath the upper edge of 
The vertical web is the only part which hy on the 


5074. Treatrxc ARTICLES OF PORCELAIN AND OTHER 


orcester,—25th Oct 883. 4d. 
Relates to the mode of applying the colours. 
5076. Two-wHEELED Roap Veuicies, H. J. Haddan, 
—25th October, communication 
N. B. Florida, 6d. 
Relates to sulkies or village carts, in which the 


ted on vertical discs parallel and adjacent to the 
outer faces of the armatures. 

5079. Motor Enoine with Steam GENERATOR FOR 
Driving Sewrnc Macurnes, &c., F. C. Glaser, 
Berlin.—25th October, 1883.—(A communication 
Jrom Heinrici, Saxony.) 6d. 

Relates to a motor engine for driving apparatus or 
machines requiring small power, consisting of the 
combination of an oscillating steam engine with a 
steam generator heated by a lamp, which may at the 
same time serve to give light to 1e workman. 

5080. Prorecrion Acarnst Loose Harrs DURING 
L. W. Thomas, London,—25th Octo- 
ber, 1883.—(Not proceeded with.) 2d. 

Relates to the construction of a tippet. 

5087. Pens, D. Cameron, —26th 
October, 1883.—(Not proceeded with.) 

Relates to the construction of the nib, = as to take 
up a larger quantity of ink than pens of the ordinary 
pt 
MANUFACTURE METALLIC Bepsteaps, &c., 

@. , Birmingham.—27th October, 1883. 


Consists in the method of connecting the head and 
foot rails to the frame of the ba parry hereby the 
readily 


said rails can cted to and 

from the frame. 

5107. Pen anp Pencit Cases, S. Diinkelsbiikler, 
Nuremburg.—2ith October, 1883.—(Not proceeded 
with.) 2d. 

Relates to the employment of a spring and trigger 
for withdrawing or projecting the pencil or pen. 
5108. Cur-our ror TELEPHONES, A. M. Clark, London. 

—27th October, 1883.—(A communication from 0. B. 
Carter, J. T. Fouc he, C. A. Fisher, and C. D. 
Wright, Il., U.S)—-(Not proceeded 


with. 

i tes to the combination of a clock train and 
so as to cut out the trans- 

en the train is set in motion by 


a circuit closer a 

mitter and receiver w: 

a local battery. 

5188. Steam Pumps, F. and S. Pearn one T. Addy- 
man, Manchester.—30th October, 1883. 6d. 

Consists partly in the combination of a small steam 
=z cataract cylinders, and connections, with 

¢ piston-rod of the main steam cylinder for work-' 
ing the main steam valve or valves of direct-acting 
pumps, 

5140. Furnaces, A. G. Brookes, London.—30th October, 
1883.(A4 communication L. P. French, 
Boston, U.S.) 8d. 

The object is to effect more perfect combustion of 
fuel, and to increase the heating power of furnaces; 
and it consists principally in the employment of an 
arch or bridge extending from the front of the fire- 
box at a point between the flues and grate rearwardly 
and upwardly towards the crown sheet, a portion of 
the arch adjoining the rear wall of the fire-box above 
the door through which the fuel is introduced, and 
extending across the top of the door opening. A 
deflection wall depends from the crown sheet of the 
fire-box downward and forward in front of the upper 
edge of the arch, so as to cause the products of com- 
bustion to sweep along the upper surface of the latter. 
The arch and deflecting wall have both openings for 
admitting air. Means are provided for injecting liquid 
fuel into the fire-box above the bridge wall. 

5168. CuLorate or Potasu, K. Muspratt, near 
Liverpool, and G. Eschellmann, Widnes.—31st Octo- 
ber, 1883. 4d. 

This relates to improvements on patent No. 3960, 
A.D. 1883, and it consists, First, in the manufacture of 
chlorate of potash by the employment of magnesia 
mixed with water in conjunction with chlorine, the 
resulting magnesian liquor being boiled down to 
crystallise out magnesium chloride, snd then decom- 
posed by heating it with potassium chloride; Seeondly, 
the treatment of the mother liquor resulting from the 
manufacture of chlorate of potash, as described, with 
hydrochloric acid and with steam, so as to obtain 
chlorine and chloride of magnesium. 

5183. Curorate or Sopa, EF. K. Muspratt, near Liver- 
G. Eschellmann, Widnes.—31lst October, 

883. 


This consists, First, in the manufacture of chlorate 
of soda by the “employment of magnesia mixed with 
water in conjunction with chlorine, and subsequently 
effecting the decomposition of the resulting magnesian 
liquor by means of caustic soda or carbonate of soda 
or mixtures of the same; Secondly, in the manufac- 
ture of chlorate of soda by the employment of mag- 
nesia mixed with water in conjunction with chlorine, 
oot boiling down the resulting magnesian liquor to 

out magnesium chloride, and then decom- 
posing the liquor by means of caustic soda or carbonate 
of or mixtures of the same. 


5206. Treatinc Peat To Optain Peat Fire, &c., W. 


Browne, jun., Cooktown, and Gregg, Belfast, 
Ireland.—2nd November, 1883. . 
Relates toa process of treating t, in which the 


peat is submitted to the action o' water during the 

operations of softening, disintegrating, and cleaning. 

5255. METALLO-GEMMIFERES FOR WORKING METALS, 
Stones, &c., P. Gay, Paris.—6th November, 1883. 


4d. 

The invention is based upon the mixture of an 
agglutinating or agglomerating substance with a hard 
crystalline substance, or with a substance of a nature 
capable of grinding or abrading another substance. 
5269. Lixep Conpurrs, &c., C. A. Day, London.—ith 

November, 1883. fe communication from C. Detrick, 
Brooklyn, U.S.) 

This relates toa 2 tate composed of a tubular lining 
of thin metal clothed with end pressed cement of 4 
defined shape, and also comprises the process of and 
machinery for manufac such conduit. The 
cement is applied to the lining within a tubular casing 
by ramming it into the end thereof and advancing 
the casing from time to time. 

5898. MANUFACTURE OF METALLIC TUBULAR CoILs 
USED IN DisTILLaTion, &c., 7. B. Sharp, Smeth- 
wick.—15th November, 1883. 

A piece of metallic tube, somewhat longer than the 
coil to be made and of somewhat smaller internal 
diameter, is placed on a mandril, the end of which is 
curved to the form of about one-fourth of one of the 
convolutions of the coil, while the other part is 
straight. On the curved end are three or more 

erical bulbs of a diameter corresponding to that of 

e tu y o ary dra pparatus, and its 
curved end coils the tube ay 
5568. Ventitatep Quitt, &c., G. Pocknell, Exeter.— 

28th November, 1883.—(Complete.) 4d. 

This consists in of special 
construction in quilts or other articles, so as to 
ventilate the same. 

MANUFACTURE OF ILLUMINATING AND HEATING 
Gas, &&., A. J. Boult, London.—2ith 
1883.—(A communication “rom J. Hanlon, New 


York, and J. B. Leadley, New Jersey, U.S.)—(Com- 
plete.) 1s, 2d. 

This relates to the manufacture of illuminating and 
heating gas, First, by the ae. of steam in 
contact with incandescent or h hly-heated car- 
bonaceous fuel; Secondly, by the dis' iation of bitu- 
minous or seft coal in furnaces at.a suitable tempera- 
ture to preserve the resulted carburetted gas or hydro- 
carbon vapour from destructive decomposition, and 

uce hot coke for decomposing steam; Thirdly, by 
he vaporisation of liquid hydrocarbon; and Fourthly, 
by combining the gases, hydrogen and carbonic py 
resulting a the decomposed steam, the gas from 
the coal and and vapours from the hydro- 
carbon liquid, wand converting them into a homo- 
genous fixed gas in a heated fixing chamber. Various 
forms of ane for carrying out the invention are 
escri 
5593. Arranatus FOR OBTAINING INFUSIONS AND 
DEcOCTIONS FROM COFFEE AND OTHER BERRIES, &c., 
W. N. Hutchinson, Bideford.—lst December, 1883. 


6d, 

This relates on patent No. 1906, 
1871, and it i in dd to the apparatus 
therein described for Bok infusions of coffee, 
&c., of paddles, beaters, or stirrers capable of being 
revolved, so as to cause the liquid and grains of coffee 
or other material to circulate, whereby a better 
infusion is obtained. The paddles or beaters are 
perforated. 

5774. Looms, H. J. Allison, London.—18th December, 
1883.—(A communication from C. J. Kane and R. EB. 
Lester, New York, —(Complete. ) 


upon said pulley, substantially as set forth. (4) The 
with a dynamo-electric ofa 
ving pulley ay, of magnetic and part) 
magnetic material, substantially as set forth. f (®) The 
combination, with a machine, of 


driving pulley partly of magnetic and partly of non. 
(297.587) 


etic material, and means opposing the attrac’ 
of the field magnet for said pulley, substantially : 3 
forth. (6) The combination, with a dynamo-electric 


First, in ‘or tically 
disengaging the driving mechanism of one or more 
looms in a series from the common shaft in the event 
of the warp breaking or failing ; Secondly, in the com- 
bination with a curved raceway and curvilinearly 
reciprocating shuttle driver of a lever for actuating 
the latter, having its centre of motion concentric with 

e raceway, and actuated by a rotary cam arran, 

in the rear of the shuttle driver ; Thirdly, in the use 
of a vertical shaft connected by earing with the 
driving mechanism, and upon which a series of cams 
is mounted, composed of flanged cylinder, having 
removable sections, the object being to facilitate the 
changing of the order of working the harness and 
po the loom to weave plain, twilled, or other 
fabrics; and Fourthly, in the use of an adjustable 
gear wheel sliding on one of the drivin ng shafts, and 
receiving motion from one of a series of gears in the 
form of a cone, so as to readily enable the speed of the 
take-up to be varied. 


SELEOTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


297,580. Evecrric Arc Licut, Thomas A. Edison, 
Menlo Park, N.J.—Filed November 28th, 1881. 
Claim.—{1) In ayaune mechanism for arc lamps, 
the combination of the opposing solenoids or electro- 
magnets located one in the line and the other in a 
shunt around the arc, both of such solenoids or electro- 
magnets having the same resistance, substantially as 


set forth. (2) In regulating mechanism for arc lamps, 
the solenoid or electro-magnets of the same resistance 
located in the line and in a shunt around the arc, in 
combination with a shunt around the solenoid or 
electro-magnet in the line, substantially as set forth. 
297,583. Dynamo-eLectric Macuine, Thomas A. Edi- 
son, Menlo Park, N.J.—Filed October 10th, 1883. 
Claim.—{1) In a dynamo-electric machine driven by 
a belt, the shaft balanced in its bearings, and free to 
move in either longitudinal direction, substantially as 
set forth. (2) The combination, with a dynamo-electric 
machine driven by a belt, of means tending to move 
the shaft of the machine longitudinally in one direc- 
tion, and means acting with’ equal force to move it in 
the opposite direction, substantially as set forth. 
(3) The combination, with a dynamo-electric machine 
driven by a belt, of a spring bearing against an end of 
the armature shaft, substantially as set forth. (4) In 
a dynamo-electric | machine driven by a belt, the com- 
bination of a spring bearing against an end of the 
shaft of the machine, and means tending to move said 
shaft against said spring, substantially as set forth. 
(5) A belt driven dynamo-electric machine placed at 


a slight angle from a vertical i, me provided 
with means resisting the 
of the shaft of the machine, sutetentially a a set forth. 
(6) A belt-driven dynamo electric machine placed at a 
slight angle from a vertical position, and provided 
with a s g bearing against the lower end of its 
shaft, substantially as set forth. (7) In a dynamo- 
electric machine driven by a belt, the combination of 
an adjustable s g bearing against an end of the 
shaft of the machine, and means tending to move said 
shaft against said spring, substantially as set forth. 
(8) The a dynamo-electric machine 
of a bed-plate therefor, formed as an open-ribbed 
frame, one or more oil receptacles within said bed- 
late, and one or more ducts | eading from the journal 
xes to said 1 P t lly as set forth. 
297,587. Macuine, Thomas A. Edi- 
son, Menlo Park, N.J.—Filed December 12th, 18838. 
Claim.—{I) The combination, with a dynamo-electric 
machine, of means opposing the attraction of the 
driving pulley by the field magnet of the machine, 
substantially as ae forth. (2)The combination, with 
* dynamo-electric machine, of a spring bearing on the 
of the armature shaft and opposing the attraction 
a the driving pulley by the field magnet, substantially 
as set forth. (3) The combination, with a dynamo- 
electric machine, of a driving pulley nearly reahoyed 
from the attraction of the field magnet, and means 
opposing the slight attractive influence of said magnet 


1 of a driving pulley rtly of magnetic a 

partly of non- -magnetic and La spring opposing 

the attraction of said pulley by the field magnet of the 
machine, substantially as set forth. 

297,594. Srraw CARRIER FOR THRASHING MAcrines, 
‘Mazximillion J. Gessner, San Franeisco, Cal. Cal.—Filed 
January 9th, 1884, 

Claim.—The combination, in a straw carrier, of two 
or more flexible endless belts, the cross-bars formed of 


BZ 


round metallic rods or wires bent to form loops or eyes, 
and rivets for securing said rods to said belts, sub- 
stantially as and for the purpose described. 
297,663. Biast Furnace Apparatus, John Francis 
Bennett, Pittsburg, Pa.—Filed January 15th, 1883, 
Claim.—In apparatus for raising the temperature of 
the air to be fed to a blast furnace, a stove C, having 
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cold air inlet A, sloping wall R, dividing the current, 
rtition walls H H’ H” H’’ H”’”’, forming chambers 
J J’ J”, tubes } 4 b, forming flues a aa, passage M, 

and heated air outlet B, substantially as described. 
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AN MENTARY THEORY OF ARCHED 
GIRDERS, 


By Herr Rozert Torrn, Reschitza, 

In a recent article on the Reschitza Works, refer- 
ence was made to my ic method of treating the 
stresses in an arched girder. My object is to show 
that by only supposing a previous knowledge of the 

elements of geometry, 
and the chief elements of 
the theory of elasticity, 

() it is not very difficult 
to determine all the 
forces acting upon elastic 
arched girders. 

In Fig. 1, CDEF 
represents a small longi- 
tudinal element of the 

arch, and P a force acting on the right side of this ele- 

ment. The action of P on this element can be decom- 
posed as follows :— 

(a) The action of the bending moment Pa = M. 

(b) The pressure—or tension—of the component N, work- 
ing at right angles upon the section E F on its centre 
of gravity, 

(c) That of the force 8 a bie to the section itself. 

All these influences will now be dealt with separately, 
beginning with that of the bending moment Pa = M. ~ 

the 
moment M to act 
on the element as ¢c 
shown in Fig. 2. 
the section F D 
will keep in the 
position GH by 
this influence, and 
the rate of 
pression A = G 
is found by the 
well known for- 
mula to be (I.) a =e p being the pressure per 
unit of area in the curve C D, and E the modulus of elas- 
ticity of the material. And after the general formula of 


bending: (II.) M = 3 p, where J is the moment of inertia 


of the section under consideration with regard to the hori- 
zontal axis through its centre of gravity. By the aid of 


I. and II. we conclude that A =; 


ia 4s, or for the 


very small angle made by the sections F D and G H. 
(IIT.) Mas 
EJ 

Before proceeding further we will consider, first, the two 
following cases:—a, A single force P acting vertically upon 
the arch on any part of it. This force produces the verti- 
cal reactions P, and P,in A and Band the horizontal 
thrusts H, and'H,, as shown in Fig. 3. By the first prin- 


Fic.3 


ciple of statics we find in the case of equilibrium-— 
(1) P(a-2)+2aP, = 0; P(at+z)+2P,a=0 

or better 

P(a-2)+2aP, =0;P,+P,=P 
being the lish style of thing from which we obtain 
the values of P, and P,. As regards the horizontal com- 
ponents of P H, and FH —supposing them to be working 
at the same level—we only know that— 

(2)H, + H, =0, or H, =-H, = H. 

(8) Two equal vertical forces applied symmetrically on 
the arch. We have seen in «that force P 
the two horizontal thrusts H, H, so it may therefore be 
concluded that 


rice in the present 


case the hori- 

P zontal reactions 

produced by the 

8 etrical 

> forces P, P, must 
be equal to 2 H, 
and that the 


point C in Fig. 4 
does not make 
any movement in 
ahorizontal direc- 
tion, and may 
therefore be re- 
garded as a fixed point with respect to this direction. 
Taking now the springing line A B for the axis of 
abscissee, and o Y the line of symmetry for the axis of the 


Y 


AXEOF SYMMETRY. 


FIGS 


3 / 


4 x 
a= 


ordinates, we will endeavour to determine the elongation of 
@ equal to 4 » produced by the action of two symmetrical 
forces, as indicated by Fig. 4. Supposing, fora moment, 


the point D fixed, we get A « as follows:—At point D the 
section of the arch turns at the rate A ¢ by the influence 
of M, the bending moment of all forces applied on the 
right side of D. All points connected with D describe the 
same angle, as B for instance, and we have— 


A Axv:y=rda:ror dA wy hany, (IV.) 
and by adding all the 4 4 x determined for every section 


between B and C, we obtain the whole elongation of (a) 
= ( A, va ) to be 


a 
A 
45 Bt ae (V.) 
Influence of the force N.—The elongation produced by 
the force N is given by— 
a 
=— 42%, (VI.) 
where F isthe area of the respective sections of the arch. 
now especially the case indicated—sub. (8)—we 
nd— 


Az 
M =P (a~2)~ Qyand N = P 


and the whole elongation of a produced by these two 
influences— 


A@=A,%a + Agta = =[P(a-2)-P 
o 


ay] + [P (a-2)-Qy| 


phically. Diagram (6) shows an arch of 40m. span. 
The height of its neutral axis above the springing line is 
taken to be 4m. in the middle of the arch, the constant 
depth of the girder itself being 1m. In this figure only 
the neutral axis of the arch is marked, while the depth of 
the girder is but indicated in the neighbourhood of the 
axis of symmetry Y. One half of the arch is then 
divided into i ps gt parts along the springing line a, 
and on the middle of these parts the forces P are supposed 
to act. All the elements a s, from one to eight, are then 
put in a row on a vertical line, which operation is denoted 


a 
by © asin the diagram. On the upper end of this row 
o 


we mark in a horizontal direction the length H = 40/, 
and regard this latter as the pole distance of the vertical 
and horizontal forces a s. By the aid of this polygon we 
trace, first, the funicular polygon I in such a manner that 
the sides of the latter form right angles with the sides of 
the above-mentioned polygon of forces, so that, for 
instance, the side between the forces 1 and 2 of the funi- 
cular polygon is at right angles to O (1,2) in the polygon 
of forces. og he he ol that all forces of the funicular 
polygon I are acting horizontally. By considering the 
respective similar triangles of the polygon of forces and 
funicular polygon I, we see that the first and last side of 


a 
the latter cuts off the value > iss upon the springing 


line a. These segments, which are respectively marked 

8"... are regarded as forces, and O, and 
K kept as pole and pole distance of this second polygon of 
forces, and in this manner are traced the funicular polygons 
TI. and III. In III. the forces act horizontally, and the 
sides are parallel to the radii of its funicular polygon, 


40h-H (IN HALF THE SCALE OF THE FICURE) 


4 POLYCONIT s! 


OF THE FORCES PRODUCED AT A. 


(a-x) vas 
4Chk 


s! 


wv, representing the abscissa of any particular force; or— 
hed 


a a a 

The ends of the arch A and B, being fixed points, we 
conclude that— 


A a@=oand Q= 


1 

We will now take into consideration ‘the case when F— 
the section of the arch—is constant, that is, of the same 
shape for the whole of the arch. Ignoring the web of the 
girder, we find J = h? F, h being the theoretical depth of 
the arch, and obtain— 


a a 

We will now divide both numerator and denominator by 

the same value—for instance, where By this 

operation the last member of the numerator and the first 


of the denominator become very small, and may therefore 
be neglected. We therefore conclude that— 4 


yas 


= 
‘0 
and this value of Q we shall endeavour to represent 


while in IL the forces act vertically, and the sides of 
funicular polygon are perpendicular to those of the poly- 
gon of forces 0, 
We conclude by diagram 6 that polygon III. cuts off 
a 


upon the springing line a the value = yas and that on 


x 
each force P we have cut off the value of = (a-#)yas 
hk 


| by polygon IL, and consequently on the vertical line 
a 

| through A the sum = Gas) gas, and supposing for 
o 


a 
a moment P = 4% we get: 


40h 


a zx 

>> (a-z) yas_ yas 

or double the value of the horizontal thrusts if only one 
force P is acting on the arch, as shown in a; therefore, 
taking AS = $Q, and ST = 
t P,, the vertical reaction of P 
FIG7 in A, we find AT to be one of 
the required components of P. 


R We need now only connect the 


ig. 6—of AT with P, wit 
ANA the other abutment of the 
arch, and get the two direc- 
tions into which the force P is to be decomposed. In 
diagram 6 these points are determined for every force P, 
and joined by a curve—the curve of intersection. os 


or the article descriptive of 
Mr. Beeman’s system of distribution, the words quoted from Prof. 
re incorrectly given, as, in line 48, the words “ care of 
the of Trade,” should have been “‘ban of the Board of 


| Trade.” ‘‘ Distant addition,” in the last paragraph, should have 


been “distinct addition.” 
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MACHINERY AND MECHANICAL APPLIANCES 
AT THE INTERNATIONAL HEALTH EXHI- 
BITION. 

No. V. 

Messrs. Colman and Sons, Norwich, exhibit a complete 
plant of machinery for the production of mustard. The 
process is a very simple one, and will be readily under- 
stood. The seed is passed through a pair of small hori- 
zontal rollers in order to crack the shell, and is then 
gs to a fine powder in iron mortars, the beaters being 
lifted by wipers on a revolving shaft, which allow them 
to fall when they have reached the top of the stroke. 
When sufficiently crushed the beaters are thrown out of 
gear and the mustard removed to the sifting machines, 
which consist of rec lar wooden trays suspended by 
wires at each corner, and vibrated rapidly backwards and 
forwards by machinery below. Each of the trays con- 
tains four fine sieves which separate the shell from the 
good mustard, the latter being collected in hoppers below, 
and stored or packed for delivery, while the former is 
pressed and made into cakes for feeding cattle. A ve 
noticeable feature at this stand is the ornamental framewor 
of columns and other castings by Messrs. Barnard, Bishop, 
and Barnard, Norwich, which is a beautiful specimen of 
the work for which this firm is so well known. 

Messrs. Clements, Jeakes,and Co., London, occupy a hand- 
some house erected by the Willesden Patent Waterproof 
Paper and Canvas Company on the Terrace outside the 
Western Gallery, where they exhibit two Clements’ patent 
dash wheel washing machines, one of 6ft. and one of 4ft. 
diameter. As the name almost implies, these machines 
rd a of revolutions in one direction, 
and then by an ingeniously arranged are reversed, and 
run for an equal period of time in "sy posite direction, 
the clothes being thoroughly washed and prevented from 
being rolled or balled together. Galvanised iron is the 
only material oe in construction, and every 
seems substantially made. We understand that this 
machine has been adopted by the War Department for 
some of the military hospitals. The same firm also show 
two centrifugal hydro-extractors, one overdriven and 
one underdriven by bevel friction , as well as a drying 
closet and other accessories, the nals plant being driven 
by a horizontal engine. 

A patent ing cylinder for grain, tea, hops, malt, 
&e., is shown by Mr. W. A. Gibbs, Chingford. The 
cylinder is of iron of any suitable length. It is 
placed on its side with the axis ata slight angle from 
the horizontal, and is fitted with internal shelves or 
pockets, which, as the cylinder revolves, pick up the 
material under treatment, and cause it to travel 
slowly through the apparatus. The cylinder is supported 
on rollers, those at the lower end being capable of vertical 
adjustment so as to vary the angle of inclination, while 
those at the upper end are fixed and act in connection with 
spur driving gear for giving the rotatory motion. If there 
is no existing source of heat which can be utilised, a small 
furnace in which coke is burnt is provided, as well asa 
fan or blower for causing a current of air through the 
cylinder, the arrangement being such that air of the 
highest temperature comes in contact with the wettest 
material. When very delicate products, such as crystalline 
tartaric acid and other costly chemical salts, have to be 
dealt with, the cylinder is made of white wood, and 
pure air warmed by steam pipes is used. The latter plan 
is adopted at the Royal Gunpowder Works at Waltham 
Abbey. We understand that the machine has given great 
satisfaction wherever it has been introduced, as all hand- 
work is done away with, the material being fed in at the 
top of an elevator and carried off by travelling bands as it 
falls from the cylinder; besides which there is no risk of 
scorching from excessive heat or too long exposure. 

Messrs. Ransome, Head, and Jefferies, Ipswich, ex- 
hibit a model and drawings of Ansell’s patent tea 
sorting and winnowing machine. The leaf. is fed 
into the hopper on the top and delivered on to 
a double sieve, which separates the Pekoe and the broken 
Pekoe. The leaf remaining then falls over the end to the 
third sieve, being winnowed as it from one to the 
other. Here the Souchong is taken out, and a fourth and 
fifth sieve further separate any Pekoe that may have 
remained after the previous siftings. The machine 
occupies a space of about 21ft. by 5ft., and is very simple 
in its working, the tea being merely thrown into the 
hopper and the different qualities being delivered quite 
separate from each other. When the tea only requires 
fanning, a light corrugated tray is added to the end of 
the first sieve, so as to bring the leaves evenly under the 
influence of the blast. 

Messrs. Marshall, Sons, and Co., Gainsborough, show 
photographs of Jackson’s patent tea machinery, of 
which they are the sole makers. Among them we may 
mention the “Invincible” tea mill for equalising dried tea 
leaf by reducing it toa size suited for the market, in which 
a perforated steel plate is reciprocated backwards and for- 
wards below a number of stationary bars, the tea-leaves 
being clipped or broken against the edges of the perfora- 
tions. There isalso a continuous tea-sifting and sorting 
machine of simple construction. 

The “Sirocco” tea drier, in which it is claimed that 
about one-third of the total yearly turn-out of Indian tea 
is dried, is exhibited by the patentees and makers, Messrs. 
Davidson and Co., Belfast. This apparatus is made in 
various sizes to suit the requirements of different estates, 
and ‘is constructed for burning wood, coal, bamboo, coke, 
or grass fuel. It consists of a self-contained iron oven or 
drying box surmounting a furnace which is made either of 
metal or brickwork, according to the nature of the fuel 
to be used. placed in the 
upper part of the drying xX,  arran so 
that .they can be pushed in and pulled = from 
the outside like ordinary drawers, and around these trays 
pure air heated to a suitable temperature is caused to 
cireulate by means of connections with the furnace 
chimney. According to Mr. Davidson, “Sirroccoed” teas 
are well-known in the home market for their good keeping 


qualities and efcellent flavour, and he ‘claims that these 
are produced by the chemical action of the pure hot air, a 
temperature of about 260 deg. Fah. being the best for the 

u This degree of heat should be maintained, and 
about 6 Ib. to 7 Ib. of tea should be spread on each tray and 
be exposed for about four or five minutes in the lowest 
and hottest place, which means that in order to properly 
develope the requisite flavour a tray should occupy altogether 
some sixteen to twenty minutes in Lge 3 through the 
apparatus from the top to the bottom, although to some 
extent the time required depends on the condition of the 
tea when it is put in for the roasting process. 

A new method of dry cask ing by machinery is 
exhibited by the London Guelph Patent Cask Com- 
pany, Great Tower-street, E.C. hig. 1 is a general view 
of the machine, which consists of a drum E, fixed to a 
horizontal shaft, and capable of being revolved by gearing 
actuated by hand or other power. e shell of the drum 
is of sheet iron, the joint being left open about }in., and a 
simple arrangement of levers: is provided inside by 
means of which the joint may be closed and the diameter 
of the drum slightly reduced thereby. The casks are 
cylindrical, and are made of two layers of staves, 
each about jin. or ;;in. thick, which are wound 

on to the drum, and bound 

round with wood hoops, one 

layer of staves breaking 

joint with the other, as 

shown in Fig. 2. The 

staves or slabs are inserted 

Fig. 2 between thedrum Eand the 

re roller D, which is oe at the places where the 

oops are to be fixed. Asmall portion of a turn is then given 
to the drum, and after the first stave has been moved 
round a few inches, a second one is placed above it, so as 
to break or lap the joint, and the hoops are placed in posi- 
tion and secured to the drum by clamps with sliding 


part | wedges. The building-up then proceeds, the drum being 


gradually revolved, and stave after stave added, till the 
shell is complete, the hoops at the same time being secured 
to the staves by nails, which are clenched on the inside 
against the body of the drum. The turning motion is 
under complete control by means of a pedal, the revolu- 
tions being intermittent, in order to permit of the accurate 
placing of the staves and nailing of the hoops. The last 


Fig. | 


pieces are cut to aa. width by a guillotine, so as to 
make a close joint, and the ends of the hoops lapped over 
and securely fixed by clamps, after which the ends are 
trued up by a couple of circular saws C, carried in a 
pivotted frame, and arranged so as to be set in motion by 
merely bringing them forward to their work. When the 
cask is complete, the frame F is drawn back, leaving the 
drum shaft entirely supported by the iron frame- 
work at the side, and on contracting the drum by the 
lever arrangement previously referred to, the cask 
can be drawn away from the outer end. The heads 
are then fixed, bein, —— by hoops nailed to the 
inside, and retained by the ordinary Dutch hoop on the 
outside. The average time occupied in making a cask is 
stated to be not more than three minutes, and the cost 
about 80 per cent. of that of hand-made goods; but in 
reference to this latter point it must be borne in mind 
that the Guelph cask is a much stronger and more accu- 
rate job, and will last a much longer time than the 
ordinary casks, besides which the joints of the staves are 
so accurately made that no internal lining is required. 
For different sizes of casks different drums are used, but 
the pressure roller with its collars is adjustable so as to 
suit any diameter and length that can be dealt with by 
the machine. The casks manufactured at the Exhibition 
are supplied to Messrs. Peek, Frean, and Co., Bermondsey, 
for packing biscuits, and we understand that the system, 
though comparatively new, is being taken up extensively 
both in this country and abroad. Each machine requires 
the attendance of one lad and one boy, who, it is stated, 
can turn out about a couple of hundred casks in an 
ordinary working day. 

The machinery at this stand is driven by one of Barker’s 

tent universal gas engines, which were fully described 
in THE EnGIneEr of 13th October, 1882. Since this date 
the design has been somewhat modified and improved, 
and some alterations have been effected in the details, 
which have rendered the working steadier as well as more 
noiseless, We understand that these engines are being 
largely used up toa power of about 2 horses, the cost of gas 
being about 14d. per horse-power per hour. 

The Machinery and Hardware Company, Queen 
Victoria-street, E.C., occupies a building outside the 
Western Gallery, and shows a great number of specialities 
in engines, boilers, lathes, and other tools and engineers’ 
fittings. It also exhibits Roger’s patent Koh-i-noor gas 
apparatus, by which it is claimed that pure gas of about 
60-candle power can be produced at a cost of about 7s. per 


1000 cubic feet, which is equivalent to about 1s, 9d. per 


1000ft. for gas of the ordinary illuminating power supplied 
by the companies. The gas if produced by the distifintion 
of hydrocarbon oil in a red-hot retort. The plant consists 
of an oil tank placed near the retort bench, Sovies pi 
and se cocks leading to glass bulbs, through which 
the oi the object being to exclude air from the 
retorts during manufacture. m these bulbs pipes com- 
municate with small gun-metal injectors, where the oi] 
comes in contact with steam from a small boiler, heated by 
the waste from the retorts, the steam injecting the 
oil into the centre of the retorts, where it immediately 
becomes volatilised. The gas then passes into a 
cooler, and is washed, after which it is quite ready 
for use, and can be stored in a holder in the ordinary 
way, without deterioration. In a small plant for sup- 
plying gas to a single house, an automatic arrange. 
ment for admitting the oil and regulating the produc- 
tion of gas by the rise and fall of the holder may be 
applied in order to avoid the constant supervision by the 
attendant, which in such a case would be both inconve- 
nient and expensive. It is stated that the quality of the 
gas does not deteriorate by storage for any. reasonable 
time, and that distribution may be effected through any 
ordinary length of pipes, but as the illuminating power is 
four times that of coal gas, four times that amount of 
light can be obtained from any given size of main, The 
following is an analysis of the Koh-i-noor gas :— 


Sulphuretted hydrogen 0°00 
Carbonic acid... ... 0°00 
Oxygen 073 
Luminiferous hydrocarbon... ... ... ... 16°19 

100°0 


From this it will be seen that there is almost a complete 
absence of the deleterious substances generally found in 
coal We understand that the process has been well 
pore il several years, both in private houses and 
factories, with most satisfactory results, and it would seem 
that the use of steam in the manner we have described has 
entirely overcome all difficulty from fouling of the retorts 
by the deposit of carbon, which was frequently expe- 
rienced in previous oil gas apparatus. Retorts which have 
been in active use for upw: of twelve months have been 
examined and found to be quite clean, and so far as could 
be seen, still good for several years’ service. The apparatus 
is stated to occupy about one-fourth the space, and to cost 
about one-fourth as much as ordi coal gas plant. 
- The Pioneer Paint Company, ndon, has a very 
good exhibit of Balmain’s luminous paint in a couple 
of rooms built off the Water Company’s Pavilion. In one 
of these a number of notices for use at night time or in the 
dark, such as “danger,” “ firecock,” “ fireman,” are shown, 
whiletheotherisentirely walled and roofed with glass panels 
covered on the back with the luminous paint, the light 
emitted being quite sufficient to enable the features of 
rsons within the room to be distinguished. These 
uminous glass tiles are intended for the walls of water- 
closets, lavatories, ships’ cabins, &c.; and as the glass pro- 
tects the paint from dirt and wear, the light is given out 
automatically night after night for many years. We 
understand that her Majesty’s Emigration Commissioners 
have lately despatched sixteen large emigrant vessels with 
their latrines and water-closets rendered luminous by 
means of this paint. 

Messrs. H. and T. C. Batchelor, West Kensington, show 
several examplesof their patent moving drawings,remarkable 
for their extreme accuracy and excellence of finish. These 
are now so well known, being used by almostevery large firm 
of marine engineers, that description is needless; but we 
might point out, what perhaps is not altogether appre- 
ciated, that the mechanical portion which gives the move- 
ments to the various parts is not a mere toy gear, but is 
truely and properly constructed, so that if necessary it may 
be continuously worked. In proof of this, one of the draw- 
ings shown has been regularly in use since the year 1879, 
and all the movements seem to be quite as accurate as 
those in the more recent examples exhibited alongside. 
Judging from the number of firms using Messrs. Batchelor’s 
descriptive drawings, it is evident that they are in consider- 
able demand, and certainly it would be difficult to imagine 
anything more perfect both as regards the finish of the 
drawings themselves and the movements of the various 

The same system is applied to illustrate geo- 
metrical motions for use in science colleges and lecture- 
rooms. 

Messrs. S. H. Johnson and Co., engineers, Stratford, E., 
whose water filters we noticed in our last week’s issue, 
exhibit in a separate building near the Water Company's 
Pavilion a number of their filter presses and = 
specially adapted for dealing with effluents and discharges 
from factories and mills, to meet the requirements of the 
Rivers Pollution Act, which came into effect a few years 
since. Owing to the great variety of matters contained in 
these effluents, considerable difficulties have arisen in the 
working of the Act, and in some cases, we believe, it has 
been practically a dead letter, from the general want of 
knowledge of proper methods for purification. In conse- 
quence of these difficulties an association has been formed, 
called the Manufacturers’ and Mill-owners’ Mutual Aid 
Association, which is endowed with special powers by Act 
of Parliament, enabling it, amongst other things, to advance 
money for the carrying out of purification works, repayable 
with interest as a kind of rental charge on the factory 
where the works are required. By this means the hands 
of the Executive are materially strengthened ; and as one 
of the special objects of the Association is the acquirement 
of knowledge as to the best means of treating the indivi- 
dual effluents, it is likely to be in a position to recommend 
suitable means for effecting the objects of the Act in each 
particular case. The Association undertakes to erect and 
carry on the purification works for a given annual sum, 
holding the manufacturer indemnified and harmless from 
the consequences of the Act. It does not confine its opera- 
tions to any particular process of purification, but possesses 
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JOHNSON’S FILTER PRESSES WITH PNEUMATIC PRESSURE APPARATUS. 
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facilities for dealing with every kind of pollution, and is 
moreover prepared to adopt any plan by which it can 
obtain the inspector’s certificate under the Rivers Pollution 
Prevention Act of 1876, upon which certificate an order 
will be granted by the Enclosure Commissioners, making 
the sum advanced by the Association for the requisite 
works, a statutory charge upon the premises, if so desired. 
It would —— however, that hitherto it has been 
found that of all the appliances and methods for separating 
the liquid from the soli matters, whether it is in the case 
of effluents from tanneries and other manufactories, or the 
ochreous and muddy sludges taken from the settling tanks 
in mines, some of which contain from 90 to 95 per cent. of 
water, the filter-press is the best and the most economical, 
and it is to this particular process that Messrs. Johnson’s 
exhibits chiefly relate. A filter press consists of a number 
of narrow cells of cast iron shown in Figs. 3 and 4, held 
together in a suitable frame, the interior frames being pro- 
vided with drainage surfaces communicating with outlets 
at the bottom, and covered with a filtering medium, 
which is generally cloth or paper. The interior of the 
cells so built up are in direct communication with each 
other, or with a common channel for the introduction of 
the matter to be filtered, and as the only exit is through 
the cloth or paper, the solid portion is kept back while the 
liquid passes through and escapes by the drainage sur- 
faces to the outlets. The cells are subj to pres- 
sure, which increases as the operation goes, on from the 
growing resistance offered by the increasing deposit of 
solid matter on the cloths; and it is therefore necessary 
that they should be provided with a jointing strip around 
the outside, and be _—— together sufficiently to prevent 
any escape of liquid. In ordinary working both sides of 
the cell are exposed to the same pressure, but in some 
cases the feed become choked, and destroy the 

uilibrium. This, in the earlier machines, gave rise to con- 
siderable annoyance, as the diaphragms being thin, readily 
collapsed at even moderate pressures ; but recently all trouble 
on this head has been obviated by introducing the three pro- 
jections near the centre, as shown in the cuts, which a 
upon each other and form a series of stays from one end of 
the cells to the other, supporting the plates until the obstruc- 
tion is forced away. We give an illustration above 
showing the arrangement of a eet of filter presses with 
pneumatic pressure apparatus, which has been successfully 
oo for dealing with sludge containing a large amount 
of fibrous matter and rubbish, which could not be con- 
veniently treated with by pumps in the ordinary way. 
The sludge is allowed to gravitate into wrought iron 
receivers placed below the floor, and of sufficient size to 
receive one charge. From these vessels it is forced into 
the presses by means of air compressed to from 1001b. to 
120 lb. per square inch, the air being supplied by the hori- 
zontal pump shown in the engraving. e press is thus 
almost instantaneously filled, and the whole operation is 
completed in about an hour, the result being a hard- 
pressed cake containing about 45 per cent. of water, which 
can be easily handled and disposed of as required. The 
same arrangement is in use for dealing with sewage sludge, 
and the advantages of the compromed air system over the 


ordinary pumps, as well as the ready and cleanly method 
of separating the liquid, will probably commend itself to 
many of our readers. We un ncaa | that from careful 
experiments on a e scale, extending over a period of 
two years, the cost of filtration, including all expenses, 
has been found to be not more than about 6d. per ton of wet 
sludge. A number of specimens of waste liquors from 
factories with the residual matters pressed into cakes, and 
also of the purified effluents, are exhibited. These will 
prove of interest to many, all the more so since in 
some instances the waste products are converted into 
materials of value, which, it is stated, will more than repay 
for the outlay incurred. 

Anotherapplication of the filter press is in the Porter-Clark 
rocess of softening water, which is shown in operation in a 
uilding in the grounds adjacent to the Western Gallery. 

Having on a previous occasion fully described this process, 
and the apparatus in which it is carried out, we do 
not pro again to enter into its details, but we 
may perhaps just briefly state that the chief object is to 
precipitate the bi-carbonates of lime and magnesia held in 
solution by the water, and so get rid of what is known as 


it 


Fig 3 


the temporary hardness. To accomplish this, strong lime 
water is introduced in a clear state to the water to be 
softened, the quantity being regulated according to the 
amount of bi-carbonates in solution. The immediate 
effect of this is that a proportion of the carbonic acid 
of the latter combines with the invisible lime of 
the clear lime water, forming a chalky precipitate, 
while the loss of this proportion of carbonic acid also 
reduces the invisible bi-carbonates into visible carbonates. 
The precipitates thus formed are in the state of an impal- 
ble powder, and in the original Clark process many 
ours were required for their subsidence in large settlin 
tanks, which had to be in duplicate in order to permit o 
continuous working. By Mr. Porter’s process, however, 
this is obviated by the use of filter presses, through 


il 


| which the chalky water is passed, the precipitate being 


left behind, while, by means of a special ment 
of cells, the softened and purified water is discharged 
under pressure to the service tanks. Large quantities 
can thus be dealt with, within small space, and in many 
cases no pumping is required, as the resistance of the 
filtering medium being small, the ordinary pressure in the 
main is but little reduced. One of the apparatus exhibited 
is designed for use in private mansions, and will soften 
and filter 750 gallons a day. In such a case, where it would 
probably be inconvenient to apply the usual pov | 
machinery, special arrangements have been made by whic’ 

all the milk of lime for a day’s working is made at one 
time in a special vessel agitated by hand, on the evening 
previous to the day on which it is to be used. Time is 
thus given for the particles of lime to settle during the 
night. The clear lime water is introduced into the mixing 
vessel by means of a charge of air compressed in the top 
of a receiver, by the action of water from the main, the 
air being admitted to the milk of lime vessel through a 
suitable regulating valve. A very small filter suffices for 
caning ted precipitate, and the clear, softened water 
can either be used at once, or stored in the usual way. 
The advantages which would accrue to the gras | at 
large from the general adoption of some cheap method of 
reducing the hardness of water are too well known to 
need much comment from us. In the districts supplied 
by the London water companies alone the saving in fuel 
and soap for washing purposes would be enormous, with- 
out taking account of the convenience and indirect bene- 
fits both in domestic and manufacturing operations. Much 


_of this was fully entered into in a report of the Rivers 


Pollution Committee on the domestic water supply of 
Great Britain in 1874, from which a great amount of use- 
ful information can be obtained. 


SaniTary INSTITUTE OF GREAT Brirarn.—At an examination, 
held June 5th and 6th, twenty-three candidates presented them- 
selves. The Institute’s certificate of competency to discharge the 
duties of local surveyors was awarded to W. H. Radford, J. B. 
Wilson, C. Gilby, W. Tattersall ; and to discharge the duties of 
Inspectors of Nuisances, R. Gibbs, G. W. Joblings, Kenneth 
Cameron, T. S. Ainge, T. Turner, R. Jeffery, J. Parkes, J. 
Mallinson, W. A. Shadrake, W. C. Beck, T. Haslam, F. T. Poul- 
son, J. Whyte, A. Suctliffe, C. J. Easton. 


Society oF ENGINEERS.—At a meeting of the Society of 
Engineers, held on Monday, the 9th day of June, 1884, at the 
Westminster Town Hall, Mr. Arthur Rigg, president, in the chair, 
a@ paper was read by Mr. J. C. Fell, on “Soft v. Hard Water for 
Manufacturing Pu .” The author commenced by giving the 
chemical distinctions between hard and soft water, and the prac- 
tical distinction between temporary and permanent hardness, and 
explained what salts held in solution constituted the hardness. 
The author then proceeded to point out the loss of economy result- 
ing from the use of too hard water in steam boilers, and in the 
bleaching and brewing trades, and its injurious effect upon an 
and vegetable life. The evils of hard water having been described, 
the author gave the various softening processes in use, and their 
comparative advantages, instancing fessor Clarke’s chemical 
process and Mr. Porter’s improvements thereupon, Mr. Maignen’s 
anti-calcaire process, and Mr. Field’s Electrical Scale Preventer. 
The paper was elucidated by a series of experiments, 
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ENGINEERING AT THE STAFFORDSHIRE 
EXHIBITION. 

THE machinery and industrial sections in the Wolverhampton 
and Staffordshire Industrial and Art Exhibition, which 
was opened on May 30th, and will remain open until the end of 
October, are well filled with excellent specimens of engineering 
and similar work. The buildings are shortly to be lighted up 
on the incandescent system by the Wolverhampton Electric 
Light Engineering and Storage Company. 

The boiler selected to supply steam for driving the machinery 
in motion is the Babcock and Wilcox patent, made at Glasgow 
by the Singer Sewing Machine Manufacturing Company. The 
boiler is composed of a series of wrought iron tubes, expanded 
into continuous headers, and connected at each end with a hori- 
zontal steam and water drum, together with a mud drum at the 
lower end. All the connecting joints are made by wrought iron 
tubes expanded into bore-holes. It supplies steam to a 10-horse 
power variable expansion engine made by Messrs. Evans, of the 
Culwell Foundry, Wolverhampton, and fitted with the Pickering 
yatent governor. In connection with the Babcock and Wilcox 
boiler, Mr. Jonah Davies, of Wolverhampton, shows, on behalf 
of the Patent Exhaust Steam Injector Company, an injector 
which works with exhaust steam. 

The stand of Messrs. Crossley Brothers, Manchester, who were 
pepresented by their Wolverhampton agent, Mr. H. P. Lavender, 
contains a small “Otto,” a Parker-Elwell dynamo, and a 
Parker-Elwell Planté accumulator, all engaged in exhibiting on 
a small scale the incandescent system of domestic electric light- 
ing by Mr. T. Taylor Smith. The dynamo drives twelve lamps 
of 20-candle power each. The Otto is of $-horse power nominal 
and 1°9-horse power indicated, and the dynamo has been made 
specially for that size of engine. The arrangement is the same 
as that used to light up by several of the Swan companies. 
Though on a small scale, it is an object of much interest to the 
visitors at night. The firm will shortly add to the stand a new 
self-starter 8-horse power engine, indicating 14°7, running at 
160, and embracing all the latest improvements. 

Messrs. Tangye, Birmingham, show steam engines and boilers, 
gas engines, and a variety of patent pumps, jacks, blocks, &c. 
There are steam pumps of various sizes capable of throwing 
water up to 7330 gallons; ram pumps, and boiler feeders. 
Samples of their powerful steam jacks are also on view. At 
another stand Messrs. Tangye have examples of steel castings 
and of tool steel. 

Messrs. Hathorn, Davey, and Co., of the Sun Foundry, Leeds, 
besides differential valve gear for pumping engines and model of 
compound differential engine, show a drawing of the differential 
pumping engine which is now being erected at Bradley for the 
South Staffordshire Mines Drainage Commissioners. This 
engine is on a large scale, the dimensions being :—Cylinders, 
52in. and 90in.; 10ft. stroke; ram pumps, 27in. diameter, 10ft. 
stroke. The capacity is four million gallons per day from a 
depth of 420ft. 

Gas engines driving a line of shafting are exhibited by the 
British Gas Engine and Engineering Company, of 11, Queen 
Victoria-street. One form of air compressor, indicating 3-H.P. 
and controlled by one slide, is especially noticeable for its sim- 
plicity, and likewise for economical lubricating arrangements. 
The company is putting down an Atkinson compressor, making 
one working stroke every revolution. 

Askham Bros. and Wilson, of the Yorkshire Steel and Engi- 
neering Works, and Crucible Steel Foundry, Sheffield, have on 
view three sizes of Lucop and Cook’s patent centrifugal pul- 
veriser for treating various substances. They invite tests from 
visitors. All of these, so far, especially one with phosphates, 
have been eminently satisfactory. The firm also shows its 
new registered tramway wheel, which is an improvement on the 
old pattern, inasmuch as, insteal of six plain arms, it has five 
lighter arms forked, making ten supports to the tire. Care has 
been taken not to increase the weight. These wheels have 
already, we understand, found much favour with tramway users 
in many parts of the country. 

Messrs. Pullan, Tuke, and Co., engineers and millwrights, of 
the Cambrian Works, Leeds, show a specimen of Titley’s brick 
and tile press. By one turn of the wheel or lever, it gives a 
traverse of 54in., and puts ona pressure as high as 30 tons. Itis 
fitted with double-action steel screw and phosphor bronze nuts. 
The capacity is not less than 3000 bricks per ten hours. Messrs. 
W. Allday and Sons, Branston-street Works, Birmingham, 
exhibit, for the first time, a new blowing fan on a French 
patent, of which the firm has as yet made only a few for Eng- 
land. The inside is one steel disc divided in the centre, with 
paddles on both the sides acting independently. The centre forms 
also an air accumulator, which gives a very large volume of 
blast. They show, likewise for the first time, an exhaust fan on 
the same principle as the preceding. An idea of the power can 
be obtained from the fact that by their use 10 tons of corn may 
be lifted per hour 100ft. high. This new fan, both in the blow- 
ing and exhaust types, is used largely on the Continent. At 
Turin, Berlin, and Brussels they may be seen at work, and a 
large carriage proprietary in Paris have adopted them through- 
out their premises. The new type will take hot blast as easily 
as cold, without special arrangement. Allday’s improved 
exhaust fan is shown exhausting 2000 cubic feet per minute. Of 
their improved silent blowing fan, made in sizes to blow from 
one to 150 fires, a specimen was shown capable of blowing for 
fifty-two smiths’ fires, and of melting 74 tons of metal per hour. 
The Duplex fans are also exhibited. 

As usual, several novelties are shown by Messrs. Joseph Evans 
and Sons, engineers, of the Culwell Foundry, Wolverhampton. 
As perhaps the largest pump makers in the kingdom, they are, 
of course, strong in this particular class of exhibit. There is a 
double ram pump with l4in. cylinder, 10in. ram, and 1lin. 
stroke, and pumping 11,900 gallons per hour. The crank, crank 
pin, crank shaft, and excentrics, are all in one forging. The 
“kite” is inverted, so that the momentum of the fly-wheel is 
communicated to the ram direct. There is also a portable 
Cornish steam pump and boiler—Tonkin’s patent—specially 
made for the water department of the Birmingham Corporation 
for low lifts in emptying mains, water pipes, &c. By the motion 
of a lever, one can either exhaust into the chimney or into the 
suction pipe, thus at once avoiding an escape of exhaust steam 
in the chimney and producing a vacuum to assist the pump. In 
the suction pipe is an enlarged chamber filled with a grill to 
keep out stones. It can be immediately cleared out by sliding 
open a door underneath. The Premier air pump and com- 
pressor is convertible by a quarter turn of a lever on the same 
principle as that in the Birmingham specialty. The firm shows 
also an improved hydraulic press pump, and yet working up to 
5000 lb. the square inch. The cylinder is 6in., with 6in. stroke, 
and gin. ram. Phosphor bronze is used for the pump barrel and 
valve chambers. 

A novelty in the shape of a contractor’s pump, with 
telescopic tubular legs, by which the pump can be raised from 
3ft. to Sft. Gin., is shown among a large collection by Messrs, 


Lee, Howl, Waré and Howl, engineers, of Tipton. Among 
other pumps is_one for hand or power, worked by a double set 
of valves and plunger. A personal test showed the column of 
water to be quite unbroken, and the capacity is stated to be a 
throw of 10,000 gallons an hour, 80ft. high, for a 2} pump. 
Among the drills, for which the firm lay themselves out exten- 
sively, is a new one, patented only a few weeks ago. At an 
expense of only a few shillings, an action is obtained identical 
with the costly cam self-feed motion. 

Messrs. T. Perry and Son, engineers, Bilston, show a powerful 
guillotine shearing machine for sheet metal. They also 
show a fine specimen of chilled roll, 2lin. by 48in., with ground 
surface for zinc, copper, or other sheet, whose perfection of 
polish is quize worth the glass and wood case placed around it. 
A 26in. diameter mill pinion with helical teeth, and other 
specimens of ironworks’ engineering, are also shown. 

A collection of chilled iron wheels, for tramways and other 
purposes, are sent by Messrs. Miller and Co., of the London-road 
Foundry, Leeds. Many of them are in section, to show depth 
of chill. The firm had a similar display at the Philadelphia 
Exhibition, and as a result, have shipped many thousand tons to 
United States’ centres. 

What can be done in the way of chilled roll manufacture in 
South Staffordshire is conspicuously shown also at the stand of 
Messrs. Charles Akrill and Co., Gold’s-green Foundry, West- 
bromwich, represented by Mr. Geo. Wright. They have astand 
of five chilled rolls of 12}in., 18}in., 21fin., 24}in., and 31in. 
diameter respectively, the corresponding lengths for the last three 
being 3ft. 8in., 4ft., and 9ft. 4in, The largest has just been 
produced for an Austrian mill. It weighs 13 tons. The chill is 
lin. deep all over, and the work may be said to be a triumph of 
casting, since it was turned out on the first trial without a flaw. 
The difference between this roll and those ranged above it for 
the sake of comparison was strikingly apparent. 

Among a varied assortment of machinery connected with the 
nut and bolt and tube manufacture, Mr. Samuel Platt, engineer, 
of King’s-hill Foundry, Wednesbury, has a specially designed 
noiseless bolt-screwing machine which deserves to be known 
outside the local nut and bolt centres, to which at present its 
use is chiefly confined. It is a three-pulley machine, driven by 
two bands, one straight and one crossed, and is reversed by 
raising the lower end of a cross lever. The reversing gear is 
kept in its place by a ball on the hanging lever. The reversing 
motion is accomplished without strain or poise. It manipulates 
bolt and nut together. Another machine by the same exhibitor 
which has found favour in New Zealand and New South Wales 
for artesian well purposes is a specially designed improved 
revolving cutter, which can be worked by hand or by power, and 
will cut off any sized tube from jin. to 4in. It will also treat 
small round iron, brass, or copper. The weightis 1 ewt. 3qr. 18in. 

Among a selection of mills shown by Messrs. W. M. Ward and 
Co., Limerick Foundry, Great Bridge, isa large crushing mull 
specially made for bull-dog, pottery, ores, and the like, and 
quite worthy of the reputation it is acquiring at ironworks in 
the South Staffordshire and other iron-making centres. 

A direct-acting centrifugal machine for drying and extracting 
purposes, largely used for foreign sugar manufactories, is shown 
by Mr. Henry Denton, St. Peter’s Ironworks, Wolverhampton, 
together with an 8-horse power agricultural engine, and a sample 
of his patent steel chain harrows. A fine collection of wrought 
iron tubes and fittings of all descriptions is shown by the 
Mayor of the Borough, Mr. Wm. John Brotherton, of the 
Imperial Tube Works. 

Prominent among the iron manufacturing houses who show are 
the Earl of Dudley, Messrs. Stephen Thompson and Co., and 
Messrs. Hatton, Sons, and Co., all of whom have excellent 
exhibits, as also have certain other certain iron-making firms 
likewise represented. 


In 1874 New South Wales exported 67,0534 cwt. of tallow, 
valued at £104,151; ten years later, in 1883, the quantity had 
risen to 220,363 cwt., valued at £358,914; thereby indirectly 
furnishing a striking proof of the rapid develop t of the pastoral 
industry in that colony. 

.SouTH Kensincton Museum.—Visitors during the week ending 
June 7th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 21,207; mercantile marine, Indian 
section, and other collections, 9856. On Wednesday, Thursday, 
and Friday, free, from 10 a.m. to 6 p.m., Museum, 7159; 
mercantile marine, Indian section, and other collections, 3970. 
Total, 42,192. Average of corresponding week in former years, 
53,036. Total from the opening of the Museum, 21,110,441. 

ELEctRIC LIGHTING AT LINDEN PARK.—An interesting installa- 
tion of the electric light has just been completed at Linden Park, 
near Hawick, the residence of Mr. Walter Laing. Linden Park is 
about two miles from Hawick, and the house is a new one only 
just completed. A small stream—a feeder of the Teviot—runs 
through the grounds, and advantage has been taken of this to 
obtain power for producing electricity for lighting the mansion and 
stables. A turbine wheel has been erected capable of giving off 
about 8-horse power, and requiring about 270 cubic feet of water per 
minute when working at full power. As the stream will not in 
weather give nearly so much as this, a reservoir, in the shape of a 
small lake of about an acre in extent, has been constructed in the bed 
of the rivulet. In the driest weather the stream may be depended 
upon to give at least 80 cubic feet per minute, and this being stored 
up in the reservoir during the day time, more than sufficient force 
is obtained for working the turbine when the lights are required at 
night. The turbine is fixed in a small building, and is connected 
by a short belt with the dynamo, which is a Siemen’s compound 
self-regulating machine, capable of regulating about seventy Swan 
incandescent lamps of 16-candle power each. From the dynamo, 
the necessary conducting wires are carried up to the house, partly 
on posts overhead and partly underground, branches being taken 
off to supply the stables and the avenue from the lodge. About 
100 Swan incandescent lamps have been fitted up altogether, and 
of these seventy can be worked at once, and all or any can be 
turned on or off at pleasure. Most of the lights are about 16- 
candle power, but a few are thirty-two. About eighty lights 
are distributed through the house, lighting every portion, 
no other kind of light being provided for. Seven lights 
are taken up in lighting the stables, and twelve outside. 
These latter are all controlled by one switch near the hall 
door, and can either be lighted or extinguished instantly. 
The distance of the turbine and dynamo from the house is about 
350 yards, and from the house to the lodge about 4000 yards, so 
that a circuit approaching a mile in extent has to be traversed by 
the electric current, which goes to the farthest lamp. For stopping 
the turbine at night when the lights are no longer required, a 
simple electrical arrangement has been designed, by means of 
which the sluice valve can be closed from the house without going 
down to the turbine house. This is done by merely touching a 
handle, and so admits of the lights being burned late, and put out 
at any time without the necessity of keeping any one in attendance 
to turn off the water when done with. Mr. Laing is to be congra- 
tulated upon being the first in this district to show such a complete 
adaptation of the electric light for domestic purposes, and the 
abundanee of water power at disposal in the neighbourhood will no 
doubt induce many others to follow his example. The whole of 
the electrical portion of the work was entrusted to and successfully 
carried out Messrs. J. Edmundson and Co., Westminster.— 
Hawick Express. 


LETTERS TO THE EDITOR. 


THE RAILWAYS OF NEW SOUTH WALES, 


Srr,—The Australian colonies are developing into nationality at 
so sturdy a pace, and their growth and prosperity are still s0 
materially identical with many of the largest and most im. 
portant interests of the mother country, that it can scarcely fail, 
perhaps, to prove acceptable to very many of your readers to be 
made acquainted with some of the more prominent features of such 
development, and of the direction assumed thereby, more parti- 
cularly in the premier colony of New South Wales, in connection 
with the public works—i.e., the railways—the capital for the 
construction whereof has been hitherto furnished by the English 
money market. 

In claiming for New South Wales the premier position, I am 
justified by such statistics as these, viz., that although Victoria— 
the offshoot of the parent colony—has a population of 890,000, as 
against 798,000 in New South Wales, the area of the latter colony 
is 311,000 square miles, as inst Victoria’s 88,000 miles. That 
the revenue of New South Wales for 1882 amounted to £7,410,000, 
or some £9 per head of the population; for Victoria, £5,592,000, 
or £6 per head. Value of imports in New South Wales, 
£21,000,000; exports, £16,700,000. Victoria, imports, £18,750,000; 
exports, £16,100,000. 

‘The railway systems of these two leading colonies compare as 
follows:—New South Wales had, at the end of the year 1882, 
some 1313 miles open for traftic, 504 miles in course of construc- 
tion, and trial surveys were in progress for some additional 2500 
miles of light and other lines. In Victoria, at the same date, there 
were 1355 miles opened, and about 340 miles in course of construc- 
tion. I will close this statistical comparison by stating that the 
total public debt of New South Wales is £18,700,000; that of 
Victoria, £22,000,000—neither of them large amounts as compared 
with that of New Zealand—£30,000,000—with an area of only 
some 100,000 square miles, and a population—white— of 508,000, 
And when the increased area of the New South Wales territory is 
remembered, viz., 311,000 square miles—or nearly four times that 
of Victoria, and over three times that of New Zealand—it will, I 
think, be easily understood that its financial condition is highly 
satisfactory, oo spa too, bearing in mind that its public debt is 
thoroughly well ‘‘ secured” in the shape of its profitably-worked 
railways, and thatits fiscal policy so far has been that of free-trade. 
The words “‘so far” are used advisedly, for there are surface indi- 
cations that there is a growing desire on the part of a considerable 
section of the people of New South Wales to listen to the voice of 
that most delusive charmer, ‘‘ Protection to Native Industry ;” 
but happily, those who hold to the broader free-trade views are 
still in the majority. 

It is doubtless known to most of your readers that the railways, 
in common with all the other large public works of the Australian 
colonies, are constructed, maintained, and worked by their re- 
spective Governments. Private enterprise — with one small 
exception, in the case of a line of railway some 45 miles in length 
—finds no field in this direction in New South Wales; and until 
such time as a much stronger stream of population sets in to these 
colonies, it is unlikely that the present system will be discon- 
tinued. But herein is ground for apprehension and misgiving 
to those who are well acquainted with the peculiarities of colonial 
life, and especially the political aspect thereof, and who are aware, 
too, of the enormous powers placed in the hands of a compara- 
tively few — under the popular form of Government prevail- 
ing in these colonies. 

The columns of your paper being scarcely, perhaps, the fitting 
place for political disquisitions, I will endeavour concisely to indi- 
cate the nature of the danger I refer to. In England or in 
America, even, a company seeking to obtain the sanction of 
Parliament for a proposed new line of railway would doubtless, in 
the first instance, be impelled thereto by the apparent or real 
necessity for such a line; and before a board of directors would 
venture to propound such a line, it would assuredly satisfy itself of 
the probability of the lines proving remunerative, and the Legisla- 
ture would also have to be satisfied that the proposed railway was 
in sympathy or union with the wishes and requirements of the 
inhabitants of the district affected thereby. In the case of such a 
eg tery the question of remunerativeness would, of course, never 

lost sight ot. Now, on the other hand, under the peculiar con- 
ditions prevailing under the form of popular government in the 
colonies, it happens pretty frequently—and there is unhealthy 
evidence that it is likely to happen yet more frequently unless 
popular attention and disapproval should fortunately be aroused 
and step in presently to avert or arrest the practice—that in New 
South Wales, lines of railway are proposed by a few deeply- 
interested political and other individuals, quite irrespective and 
anticipative of any general public necessity, and also quite without 
reference to the consideration of such proposed lines ever paying 
interest on the capital borrowed for their construction; such 
interest being, of course, in the case of these loan-made railways 
the mere equivalent of the dividends earned by railway companies. 

Some of your readers may be disposed, from their knowledge of 
our railway operations here, and from the reports which are annually 
put forward as to the receipts obtained and interest declared to be 
earned upon capital expended, to question the correct of the 
above proposition, and refer to the fact that on our lines now 
opened the declared interest upon such capital account is stated to 
be some 5°14 per cent.—vide report for 1882 by Commissioner for 
New South Wales’ railways—and that the average interest payable 
on our lines for these railway works is only some 4°26 per cent., or 
a net profit of 0°88 per cent. It is not without regret I here state 
that this is indeed a more roseate statement than is warranted by 
absolutely faithful and accurate analysis and investigation of our 
railway vote accounts; and as this is a matter which, indirectly at 
any rate, concerns English capitalists, and is also illustrative of 
some rather strange departures from ordinary commercial practices, 
and certainly a very new feature in the keeping of debit and credit 
accounts, I will presently describe the matter more fully, in order 
that your readers may understand the reasons which intluence me 
in stating that many of our railways are originated and sanctioned 
under quite abnormal conditions, and that the method adopted for 
penal wens of endeavouring to prove that our railways are paying 
g interest for their cost is scarcely less abnormal, and, in tact, 
rather startling. 

It may be that, as Antipodean subjects of the Empire, we can 
scarcely avoid reversing many of the practices which obtain in 
England; assuredly we do reverse very many of them, and it is 
quite worth our while inquiring whether we gain or lose thereby; 
and as there is nothing like letting in the strong currents of a 
broad public opinion in order to scatter and dispel errors of judg- 
ment, or of worse evils in connection with all matters of common 
public interest, I will endeavour to indicate some of those abnormal 
conditions I have referred to as surrounding our railway affaits 
here at this time. Straws are accepted even by very learned and 
cautious people as indicating which way the wind blows, or the 
direction of the current on whose surface they float; and in 
describing some straws which are being propelled hither and 
thither in our midst, I think they will be found to possess some 
little interest for your readers. I referred to the policy of this 
colony as being emphatically that of enlightened free-trade, but 
that the spirit of protection is also abroad among us. Now, the 
straws show that this spirit, or its embodiment, appears to have 
decided upon adopting some rather curious and, as they appear to 
many persons here, not very commendable or reputable means for 
effecting its objects, or some of them. 

We all know, of course, that even in Conservative England all 
sorts of clever tactics have been and are resorted to, whether to 
drive an electioneering rival out of a contest or to beat him 
therein; and ih the ordinary struggles for supremacy in com- 
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mercial life there, as elsewhere, smartness and expertness are in 
common enough requisition on Change ” and off. it ; and if only 
successful, very little hostile or severe . criticism is displayed 
against those who beg these refinements of our century in 
their transactions with their fellow men; and in this respect 
there is very little shortcoming.on the part of your antipodean 
brothers. Australians are to the full as keenly imbued with this 
necessity of the timé as could be desired. 

But the particular development or phase of this smartness to 
which exception has, as I have said, been somewhat taken, is this, 
that the New South Wales Protection to Native Industry party 
having become desirous and determined to secure to themselves 
the profits and advantages which in their opinion are now im- 
properly diverted to English manufacturers of railway structures, 
permanent way materials, &c., have recently, and as a preliminary 
step to inaugurating and bringing to success their desires and the 
fiscal policy of their party, endeavoured—so the straws indicate— 
to disparage the quality’and workmanship of large numbers of the 
railway structures furnished to this colony during the past quarter 
of a century by various English manufacturers. 

‘To enable your readers to understand the serious aspect assumed 
by this quasi-political proceeding, let me state at once that a Royal 
Commission has: just been appointed by the Government of this 
colony of New South Wales “to inquire into and report upon the 
quality and workmanship” of a large number of our iron railway 
bridges. That’ with the exception of one gentleman—a visitor to 
the colony, and a partner in an Irish firm of founders and bridge 
makers—this Commission consists of local professional and me- 
chanical engineers only ; and that whilst these bridges have been 
supplied by such firms as Peto, Brassey and Betts, Thames Iron 
Company, Handyside, De Bergue and Co., Park Gate Company, 
Cochrane and Co., McLellan, and others, and that all the bridges 
have been subjected to the inspection and approval, before being 
shipped from England, of the consulting engineer, that neither 
that gentleman nor any of the firms named above have been 
invited to nor will be represented at such commission of inquiry. 
Ishould also state that this commission has its immediate origin 
in the very serious and conflicting disorganisation prevailing in the 
railway dapsone of this colony, a condition of affairs which 
may perhaps be safely affirmed to have been mainly induced in 
this wise :— 

Firstly, the programme or platform adopted by the Protection to 
Native Industry party, anxious as pe to clear the field of the 
English manufacturers as far as possible, and also, when that is 
not letely possible, to at least put an end to the present 
system of inspection and importation, with a view to substituting 
in its place local middlemen as importers, and local inspection for 
their importations. 

Secondly, the ‘conflicting and absurd position of affairs in our 
railway management, whereby the works of railway construction 
on being completed pass out of the hands and control of the 
engineer-in-chief, into those of a non-professional commissioner 
and of a staff of. professional officers, called the “‘ Existing Lines 
Branch,” appointed by and responsible only to the commissioner, 
and we uncontrolled by and independent of the engineer- 
in-chief. 

Your professional readers will readily. understand what a fruitful 
opportunity for conflicting management and for turmoil and 
trouble such an olla podrida as that furnishes. Some of the results 
thereof are already developed, and I may mention that the two 
sub-departments above described are locally known now as the 
Montagues and Capulets; .and amongst the subject matters to be 
investigated by this Royal Commission are.some very extraordinary 
proceedings initiated or authorised by the commissioner in respect 
to the railway bridges. For mstance, it is now well known here that 
the fine Penrith Bridge on the Nepean River—plate girder, 186ft. 
spans, double way—and a dozen or two other iron lattice girder 
bridges of 150ft. span, &c.—and many of which have stood years 
of heavy traffic without the smallest sign of defect or weakness— 
have been ‘‘examined” during the past eighteen months by 
directions of the Existing Lines engineer and the commissioners’ 
authority; and without any intimation having been previously 
made to the engineer-in-chief, those — were pronounced 
defective in design, of bad material, workmanship, and 

l in lition, and were forthwith ‘‘repaired.” The 
“examination” was made, so it is alleged here, by a blacksmith, 
who used a 41b. flogging hammer to test the rivets with; the 
“repairs” consisting of cutting out:and renewing ‘tens of 
thousands of rivets, and, it is also alleged, quite improperly and 
unnecessarily, 

The commission, in fact, then will start upon its inquiry with 
the most valuable and essential part of the evidence destroyed or 
unavailable, owing to the 1 tactics adopted by one branch 
of the railway department in its antagonism to the other branch, 

In my next letter I will give a few more particulars of this 
somewhat peculiar incident of politico-professional life in this 
colony. N.S. W. 
Sydney, April, 1884, 

THE FUTURE MARINE ENGINE, 

S1r,—I have read with much interest the letter of Mr. Hough- 
ton, in your issue of 23rd May, and should like to give my 
opinion on the subject. To follow his letter: ‘‘ There can be no 
doubt as to the economy of the present marine engine as compared 
with its predecessor. But the steam engine of the present day is 
practionhy as Watt left it, its improvement is due solely to more 
a amaatmaa in fact to the substitution of tools for hand 

ur, 


Now as to the motors of the future. Are we tohave electricity, 
the all-powerful Vril of the ‘‘ coming race”? Manna would be the 
more appropriate term to apply to this force. As applied to pro- 
pulsion of boats, it isa moot question as to whether, weight for 
weight, a reservoir of compressed air with its motor would not be 
as efficient as a reservoir of electricity with its motor. The time 
of recharging the former would be but a tithe that of the latter. 
I hope the day is far distant when ships will carry 3150 tons of 
secondary batteries, and 500 tons of propelling and auxiliary 
motors. Fancy the continued distraction of the chief engineer 
when he finds his charge in a chronic state of fused shunts, short 
circuit, making earth, and generally behaving in the many erratic 
ways in which electricity on shipboard seems to delight. Fancy 
the joy of the owners whose ships might be lying in mid-Atlantic 
with batteries run down, maybe from the rats gnawing the insula- 
tion. Or the pleasure of the crew of an Alabama chasing a rich 
prize when suddenly the propeller stops, and the chief engineer 
reports ‘‘an earth somewhere.” Such case would of constant 
occurrence until long harassing experience had produced perfection. 

Of the forces capable of utilisation, wind and coal seem to be the 
most ibl btless there is a wide field for inventors in 
the former direction,as, for instance, there is no reason why each 
house should not have its windmill constantly storing electricity 
for lighting purposes. Coal is at present used in steam and gas 
engines. steam engines a very small percentage of the avail- 
able power of the coal is obtained. We throw lumps of coal on the 
fire, and they are consumed in fewer minutes than nature took 
years to form them, grain by grain. Of 100 tons of coal put into 
the furnaces, but about 7 tons are utilised on the pistons, the 
remainder being wasted. Even the treadmill would be abolished 
if the efforts of ninety-three prisoners in each hundred were 
wasted 


In the most economical gas engine quoted by Mr. Houghton 
lindicated-horse power was produced by 1°21b., oran energy of 12° 
foot-tons per lb. Now there is and has been for a long time in use a 
gas engine which, though crude, has produced far better results 
than the above, In official reports I find that in five English guns 
the average energy per lb. of powder is 63 foot-tons, the maximum 
70 foot-tons, the minimum 57 foot-tons. In ten French guns the 
average is 69 foot-tons—the maximum 75 foot-tons, the minimum 
54 foot-tons. In twenty-one German guns, the average is 85 foot- 
tons—the maximum foot-tons, the minimum 59 foot-tons. In 


thirteen Austrian guns the average is 76—maximum 90, and mini- 
mum 63 foot-tons. In seven Italian guns the average is 67 foot- 
tons—the maximum 82, and minimum 54. In six Armstrong guns 
the average is 57 foot-tons—the maximum 59, the minimum 55, 
In six Russian guns the average is 72°6 foot-tons—the maximum 
83, the minimum 66. In five American guns the average is 81 foot- 
tons—the maximum 93, minimum 69 foot-tons. 

In a steam engine using 21b. of coal per indicated horse-power, 
the energy per lb. is 7°3 foot-tons on the piston. Of these 7°3 foot- 
tons, but 3 foot-tons are utilised in propelling the ship. I have 
called the gun a crude gas engine, for while we have actual, not 
indicated, work of from 54 to 258 foot-tons per lb. of combustible, 
there is a large portion of its power wasted, seeing thatat the time 
of the shot leaving the muzzle, the gun is filled by gas of very 
high pressure, capable of utilisation under other circumstances. 

ike Mr. Houghton, I should like to prophecy. The future 
pout motor will be a gas engine. The fuel used will be coal, 
nely powdered, intimately, mechanically mixed with chemicals 
and made into suitable form for handling. This mechanical mix- 
ture will, like gunpowder, contain within itself the same in- 
gredients as the gas it produces, There will be a generator, con- 
sisting of one ora series of vessels, into which, by suitable appa- 
ratus, the prepared coal will be periodically or continuously 
inserted, The gas from the generator will perform work in a 
motor by change of volume under free expansion. Instead of all 
the horrible paraphernalia of secondary batteries and accessories as 
above, the rel, generator, and motor for the Oregon will not 
weigh more than 1000 tons, as compared with 4200 tons of steam ma- 
chinery and fuel. Lastly, the rte power motor will be far 
simpler and less liable to accident than the steam engine of the 
present day. ENGINEER. 
Mediterranean Squadron. 


A DISPUTED POINT IN NAVAL SCIENCE—A LETTER OF 
RECLAMATION, 

Srr,—Mr. Robert Mansel having circulated among his friends 
and my own a pamphlet having the above title, and involving 
points of discussion between him and myself, I shall be greatly 
obliged if you will kindly give publicity to the accompanying two 
letters which I have written him concerning this pamphlet. 


Wm. Denny. 
Leven Shipyard, Dumbarton, June 9th. 
Leven Shipyard, Dumbarton, 14th May, 1884. 
R. Mansel, Esq., 


Messrs. Aitken and Mansel, 
Whiteinch, Glasgow. 

My Dear ‘S$1r,—I yesterday received from you printed copy of a letter 
addressed by you to the President and Council of the Institution of 
Engineers and Shipbuilders in Scotland, regarding some remarks I made 
on a paper of Mr. Froude’s before the Institution of Naval Architects in 
April, 1876. I have only as yet had time to glance through your. letter, 
and will require, before writing you more fully, to refresh my memory as 
to the various points you raise in it. 

Even, however, from a short perusal of your letter, I gather that you 
consider my remarks to have been made in some underhand way, and, as 
it were, behind your back. To this I feel compelled at once to demur. 
What I said was said publicly, and before a public Institution. Indeed, 
as the Institution of Naval Architects is exclusively devoted to naval 
architecture and marine engineering, and, I believe, the only Institution 
in this country exclusively devoted to these subjects, it never occurred 
to me that its proceedings would be unknown to a professional man of 
your high standing. 

Whatever points there may be for discussion between us, I hope you 
will understand that your failure to hear of my remarks made in 1876 is 
not a matter for which I am red to accept any blame. 

If you will kindly forward me one or two more copies of your letter I 
shall be much obliged. 

Yours very truly, 
(Signed) Wa. Denny. 
Leven Shipyard, Dumbarton, 9th June, 1884. 
R. Mansel, Esq., 
Messrs. Aitken and Mansel, 
Whiteinch, by Glasgow. 

My Dear S1r,—Since writing you on the 14th ult., I have been looking 
through my papers referring to the period dealt with in your “ Letter of 
Reclamation,” and I have also been considering how I should reply to 
your remarks, I have decided to do so in the following way :—From the 
considerable extent to which, I am informed, you have circulated this 
letter, I infer it is your desire that the utmost publicity should be given 
to my answers to it, and at the same time an easy opportunity afforded 
our professional friends in the Institution, to which you have addressed 
your letter, of joining in any discussion which may ensue. I shall there- 
fore prepare a Ly awl dealing with all the points you have raised, and 
read it before the first meeting of the Institution in the coming session. 

Meanwhile, in order to inform both your friends and my own of my 
purpose, I am sending copies of this and my previous letter to the 
Glasgow Herald, Tak ENGrNEER, and Engineering. 


(Signed) Wm. Denny. 


THE PRESENT PROSPECTS OF YOUNG ENGINEERS. 


Srr,—As one of those referred to by your correspondent, Mr. 
Audain, in his letter published by you last week, permit me 
to say that I can, unfortunately from experience, thoroughly 
endorse all that gentleman says. The position of those who, like 
myself, find themselves called upon to get a living as draughtsmen 
or assistants, unless they happen to possess capital or influence, 
is indeed anything but encouraging; and I cannot but think must 
tend, in some degree, to bring discredit upon a great profession. 
Parents that belong to the station of life mentioned by your corre- 
spondent apprentice their sons to the profession in the belief that 
if the serve their time creditably they have no difficulty at the 
— etion of their time in obtaining good and even lucrative 
employment without the expenditure of any further money; and 
they think, naturally enough, that a profession which costs so 
much.to qualify for should yield a fair return. How graduall 
they learn the mistake they have made, I can. personally vouc 
for; and I have met many who, had they known these facts earlier, 
would far rather have seen their sons in some honest trade than 
in a profession which has little more than its title to recommend 
it, at least to its young members. Apologising for trespassing 
thus far on your space, I will now, Sir, conclude. I think Mr. 
Audain deserves the thanks of all the young members of the pro- 
fession for bringing trea forward this—to them—all-important 
question, and should he be the means of bettering their position 
by any advantages that may spring from his suggestions, he would 
certainly deserve to be regarded as a great benefactor to a very 
large number of deserving but unfortunate ce men. I enclose 
my card, but not for publication. RAUGHSTMAN, 

London, June 5th. 


Srr,—In reply to a in your paper of May 30th, 
permit me to say a few words. Your correspondent considers that 
the prospects of young engineers are not satisfactory. At the 
present time every prospect is held out to Frey engineers. Large 
engineering colleges have been opened. Night classes for practical 
as well as theoretical work are available. Sir Joseph Whitworth 
also holds out his scholarships to deserving pupils. Great engi- 
neering works are projected, while others are on their way to com- 
pletion, thus giving the student every facility for seeing practical 
work. It is quite possible for any pupil to advance himself in a 
drawing office if he will work, but the idea is to get a smattering 
of drawing office work and then to consider yourself a civil engi- 
neer. Your correspondent is under the impression that the 
engineering profession is learnt without h ractical. work. 
Has he been in the shops? aiso does he know the difficulty in 
learning every branch of one of the most difficult professions? 
He also speaks of the way our firms — Germans ; what is 
the reason? Simply this, they are gi mathematicians, good 
mechanics, and in every way qualified to fill the important post 
of engineer. And until our young engineers can see their way to 
work harder and understand the practical as well as theoretical part 
of the work, our profession as engineers will certainly fail, and we 
shall still be overrun by foreign competition. Let the writer think 
again before he puts upon paper statements slightly coloured; 


and also let him look around and see what some of our young 

engineers really are doing ; he will not then think it is impossible 

for thoroughly good men to get on. JAMES JONES, JUN., O.E. 
26, Budge-row, Cannon-street, June 9th. 


TELPHERAGE, 


Sir,—With reference to your article on the above subject, will 
you kindly allow me to state in your paper that in addition to the 
parts described before the Society of Arts, I Kg: when neces- 
sary the’ following devices:—(1) A centrifugal brake, which pre- 
vents the train from running away down hill; this brake was in 
action on the model shown; (2) a governor, by which the current 
is cut off when a limit in speed is reached; (3) a block system, by 
which trains are kept at any desired distance from each other. 

Permit me, however, to remark that even if none of these 
devices were employed, the slight fall in the electro-motive force 
at the far end of a line would be unimportant. I mentioned this 
fall in my paper, and stated the amount of the fall in a given case, 
but I neglected to point out that even if trains ran slower at one 
part of the line than at another, no one train would overtake 
another so long as all behaved alike. 

We are now, after nearly two years of hard work, ready to put 
up lines at. our ‘own risk for any one who may require them, and 
we will work the lines at our own expense for a limited time. 
Experience will soon show to what extent the difficulties of the 
problem have been overcome. FLEEMING JENKIN, , 

Offices of the Telpherage Company, : 

53, Old Broad-street, E.C., June 9th. 


§1r,—I shall be obliged to Professor Jenkin for a statement of 
the probable cost of a line to carry 10 tons an hour over a distance 
of about 1} mile through a rocky and wooded district. WV1aTonR. 

Travellers’ Club, Pall Mall, June 11th. ; 


FOUNDATIONS IN QUICKSAND. 


Sir,—With reference to the inquiries of your correspondent 
“S$. 8.,” who appears to be embarrassed by having to encounter a 
running sand foundation, allow me to suggest. that the diffi- 
culty of such a foundation may be surmounted by the means 
proposed: by Mr. John Bourne for establishing foundations upon 
quicksand—first turning it into rock by the injection of an agglu- 
tinating fluid. Many rocks are formed in nature by this process, 
and it is quite possible thus to make a great bed of concrete in situ, 
ol _ aid of sulphate of iron or lime-water, or, still better, by 


th. T. P. HosEcoop. 
Muswell Hill, June 10th. 


CLOONACANNANA BRIDGE, 


Sir,—In THE Encrxeer of the 6th inst., I see that you have 
given a copy of the principal portions of my design for an iron 
bridge over the river Moy, at Cloonacannana, in the county of 
Mayo, and Mr. Edward Elwes is given as the name of the engineer. 
I hope you will kindly allow me to say that the design is by 

Castlebar, Co. Mayo, EpWARD GLOVER, M.A., B.E. 

June 7th. County Surveyor. 


DEATH OF MR. BRAGGE. 


Tue death of Mr. William Bragge, F.S.A., F.R.G.S., removes 
a well-known figure in the past industrial history of Sheffield, 
though he has been more widely known in the world of applied 
science. At the age of fourteen he entered the office of Mr. C. 
A. Capper, civil engineer, Birmingham, who was at the time 
engaged in the cutting of the then famous tunnel of Kilsby, near 
Rugby, a mile and a-third in length, which was the first great 
work of the kind on the English railways. Young Mr. Bragge 
was thus afforded unusual facilities for learning railway engi- 
neering work. A few years later he engaged himself. at the 
Vulcan Works and Foundry, and on attaining his majority he 
entered the service of the Birmingham and Gloucester Railway, 
and was located at Bromsgrove. In after years he was en 
in the management of the construction of the Chester and Bir- 
kenhead Railways. He alsoplanned and laid out therailwaysabout 
the docks when Birkenhead was rising into note. He was super- 
intending engineer for the gas works at Rio de Janeiro, where he 
also constructed the famous mountain railway at Rio, the first 
and steepest of its kind, leading to the Emperor’s mountain 
palace. The Emperor of Brazil, for these and other services, 
conferred upon him the Order of the Rose. Leaving Rio for the 
River Plate, Mr. Bragge constructed gas, railway, and water- 
works at Buenos Ayres. Here, finding that the land frequently 
suffered from excessive drought, he caused numbers of wells to 
be sunk 20ft., where water was found. To each well was a small 
windmill, which at every stroke of the pump brought up about 
a pint of water; these mills being erected in enormous numbers, 
proved very effectual in the irrigation of the country. On return- 
ing to England, Mr. Bragge settled in Sheffield, and became 
associated with Sir John Brown at the Atlas Works, where, 
along with Mr. J. W. Ellis, he was afterwards admitted into 
partnership. Mr. Bragge’s special department was to encourage 
the development of the foreign trade, which he did most effec- 
tually. In 1872 he resigned his position as a managing direc- 
tor at the Atlas Works, proceeding to Paris, where he had 
the concession of the disposal of the sewage and drainage. The 
scheme was to take the sewage seven miles from Paris, and con- 
vert it to dry manure for farming purposes. The speculation 
proved unfortunate, and was the beginning of a series of untoward 
events which unfavourably affected the fortunesof Mr. Bragge, who 
once more removed to Birmingham, where he formed a company 
for the production of machine-made watches, under the title of. 
the English Watch Company. At Sheffield he became Master- 
Cutler, was a leading member of the Literary and Philosophical 
Society, and took a leading part in the establishment of the 
Weston Museum, which he enriched with many valuable articles. 
He was a great collector of pipes, being himself fondly attached 
to the “weed.” His collection was sold in February of 1882, 
but the whole of the prehistoric pipes of Mexico and the United 
States are, together with the pipes of uncivilised nations, pre- 
served in the collection in the British Museum. The pipes were 
humorously described by Punch in verses headed “ The Pipes of 
all People.” 


LAUNCH OF THE FRENCH CRUISER S¥AxX.—This cruiser, which 
was laid down at Brest eighteen months ago, was launched there 
on Monday. The Sfax, which is built of steel with twin screws 
and watertight compartments, is 290ft. long, by 50ft. in beam, and 
draws 23ft. of water, with a total displacement of 4500 tons. The 
hull is entirely of steel, with a wood facing and a sheathing of 
copper. The vital portions of the vessel, such as the engines, 
boilers, and magazine, are protected by a deck with iron plates 
2in. thick. The Sfax carries six 6in. guns, ten 5in. gums om 
hydraulic carriages, and several revolving guns. Her two 
screws dcrive their motive power from two separate engines 
which can develope at full pressure 7500-horse power. The 
maximum speed is estimated to be 16 knots, and the Sfax wilh 


carry enough coal for a cruise of 6200 miles. She has cest so far 
£153,000, of which about £80,000 has been spent upon the hull, 
and the remainder upon the engines, &c. If to this is added the 
expense of arming and equipping her, she will cost abeut £200,000. 
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ALBERT EXHIBITION PALACE—DETAILS OF IRONWORK. 
MESSRS, BELL, MILLER AND BELL, WESTMINSTER, ENGINEERS ‘Bs 
(For description see page 449, 


{ 
1 
4 
if 


— 


the Metal 


us 

| 


Plan | 


| | 
on | — dite} j 
= 


ground Floor 


— 820% 


Transverse Seclror 


| 


= 


j SS 5% | | | | / 
A. ? 
inch, DK. 
| 
| REG 
| 
| wall / 
— be | 


444 


THE ENGINEER. 


FRICTION AT HIGH VELOCITIES. 


THE following is the first report to the Council of the Institution 
of Mechanical Engineers, of the Committee on Friction at High 
Velocities. The committee consisted of the following members :— 
Mr. E. A. Cowper, Capt. Douglas Galton, C.B., Hon. D.C.L., F.R.S., 
Dr. John Hopkinson, F.R.S., Prof. H. C. Fleeming Jenkin, F.R.S., 
John Ramsbottom, Esq., Lord Rayleigh, F.R.S., Prof. A. B. W. 
Kennedy (reporter). 

The subject with which this committee has to deal has been 
defined as ‘‘ Friction at high velocities, specially with reference to 
friction of bearings and pivots, friction of brakes, &c.” As the 
essential question involved in this is the influence of velocity upon 
frictional resistance, it has appeared neither necessary nor advisable 
that the reporter should give any special account of what has been 
written upon the subject of friction generally. Unfortunately, 
however, the results of his examination of the numerous works 
and papers bearing upon the subject to which he has had access 
have been chiefly negative, so far as relates to the particular ques- 
tion in hand. Very little work appears to have been done in con- 
nection with this question; and even of what has been done much 
seems inapplicable—on account of difference of conditions—to the 
ordinary work of the mechanical engineer. 

A difference has long been recognised between what has been 
called static friction, or the friction of rest, and dynamic friction, 
or the friction of motion, the coefficient in the former case being 
in many instances much higher than in the latter. The recent 
experiments of Professor Fleeming Jenkin in connection with this 
matter, although made at the opposite end of the scale of velocities 
to that about which the committee is now chiefly concerned, have 
great interest in connection with the general question of velocity 
and friction. By experimenting at extremely low velocities, he 
has shown* that in certain cases, where there is a very marked 
difference between the two coefficients mentioned, the coefficient 
of friction decreases gradually as the velocity increases, between 
speeds of 0°012ft. and 0°6ft.—0°0036 and 0°183 metre—per minute ; 
and his experiments indicate a probability of a continuous rather 
than a sudden change in the value of the coefficient between the 
conditions of rest and motion. In cases where there is little or no 
difference between the coefficient of rest and motion, no difference 
was found at the velocities between which he experimented. His 
experiments were made with a very small steel spindle of O-lin.— 
‘24 millimetres—diameter only, resting in recta V notches, 
the pressure deing constant, and due to the weight—86 lb. = 39kg. 
—of a dise carried by the spindle, and revolving with it. 

Professor A. S. Kimball has made a number of experimentst 
upon the bse of velocity and friction. At common, but 
somewhat slow speeds he finds the friction between pieces of pine- 
wood to decrease rapidly as the speed increases. With a 
wrought iron shaft of lin.—25 millimetres—diameter, working in 
a cast iron bearing, well oiled, an increase of velocity of rubbing 
from 6ft. to 110ft.—1°8 to 33°5—metres per minute caused the 
coefficient of friction to fall to 0°3 of its first value. The pressure 
in this case was about 67 lb. per square inch—4°7 kilogrammes per 
square centimetre. Other experiments on lubricated journals at 
smaller pressures gave a diminution of the coefficient from 0°15 to 
0°05 as the velocities increased from lft. to 100ft.—03 to 
30 metres—per minute. At such slow speeds as from 0°59ft. to 
2°2ft.—0°18 to 0°67 metre—per minute a similar decrease was 
found ; while at the still lower velocities of from 0°002ft. to O°O1ft. 
—0°0006 to 0°003 metre—per minute, the friction increased with 
the velocity. f 

Professor R. H. Thurston has carried out a number of experi- 
ments to determine the effect of changes, not only in velocity, but 
also in pressure and in temperature, upon the frictional resistance 
in lubricated bearings. His convlusions are that the coefficient at 
first decreases, but after a certain point increases with the velocity, 
the point of change varying with the pressure and the temperature. 
Ata pressure, for instance, of 100 lb. per square inch—7 kg. per 
square centimetre—and a temperature of 150deg. Fah.—65 deg. 
Cent.—the minimum value of the coefficient is reached at a speed 
lying between 100ft. and 250ft.—30 and 75 metres—per minute; 
while at the same pressure, but at a much lower temperature, 
apparently, the value of the coefficient increases continuously from 
30ft.—9 metres—per minute, the lowest velocity tried, up to 
1200ft.—360 metres—per minute. As the general result of his 
work, Professor Thurston has come to the conclusion that for a 
cool and well lubricated bearing the coefficient of friction increases 
with the velocity, and approximately as its fifth root, at all speeds 
exceeding 100ft.—30 metres—per minute. It ismuch tobe regretted 
that Professor Thurston has published no information about his 
very important experiments in this part of the subject, except a 
few tables of epitomised results. Neither the sizes of the journals 
tested, the number of tests made, nor any particulars as to the 
variation of the experiments among themselves are given, and very 
few details as to the way in which they were carried out. Until 
this information is made accessible—as it is to be hoped it will be 

e—it is not easy to estimate the degree of importance to be 
attached to these results. 

The well-known experiments of Poirée and Bochet§$ show that 

tween the velocities of 900ft. and 3600ft.—270and 1080 metres— 

r minute, the coefficient of friction both of wheels and of shoe 

rakes skidding on rails diminished very much—approximately—in 
the former case—from 0°2 to 0°13. The surfaces were, of course, 
quite unlubricated. 

The recent experiments of Captain Douglas Galton and Mr. 
Westinghouse, described by Captain Galton in his papers read 
before the Institution,|| afford very valuable information as to the 
effect of change of velocity upon the frictional resistances between 
brake blocks.and wheels, and also as to the simultaneous variation 
of the coefficient of friction with the intensity of pressure, or 
pressure per‘unit of area. These experiments throughout showed 
a very remarkable diminution of the coefficient of friction with 
increase of speed over the very large range of from 400ft. to 
5300ft.—120 to 1600 metres—per minute. The nature of the 
appliances used, however, permitted observations to be made only 
for about thirty seconds consecutively; and it was found that 
during this time the coefficient of friction always diminished 
rapidly. This deerease must, of course, cease after some 
time—apparently after a very short time—and the ques- 
tion arises, as was suggested by the reporter in the dis- 
cussion on one of Captain Galton’s papers, whether the difference 
between the frictional resistances at different speeds would still 
remain when these-resistances had taken up their lowest values, or 
would then have disappeared. So far as can be judged from 
plotting out Captain Galton’s results, the difference would remain. 
From working out a number of these brake experiments, the reporter 
found that the coefficient of friction was sensibly less at higher 
than at lower pressures, and that the coefficient of friction between 
the wheels and the rails—where the intensity of pressure might 
easily be seventy or eighty times as great as on the brake blocks— 
was less than a third of that between the wheels and the brakes. 
From Professor Thurston’s experiments with journals there appears 
the notable result that, while this is substantially corroborated for 
ordinary-velocities and loads, there comes always a point—varying 
irregularly in the different cases and with different lubricants— 
after which increase of pressure increases the coefficient of friction, 
this change being more marked in the case of the lower velocities. 
The particular point at which this change occurs seems also to be 
partly dependent on the temperature. Within ordinary limits 
Professor Thurston takes the friction to vary—ccteris paribus—in- 
versely as the square root of the pressure per unit of area; but 

* Royal Society, ‘‘ Proceedings,” 1877, p. 93. ~ 

+ ‘American Journal of Science,” 1876 and 1878; also Thurston’s 
“ Friction and Lubrication,” p. 182, et seq. 

t “Friction and Lubrication,” p. 185. American Association for 
Advancement of Science, Aug. 1878, p. 61. 

§ Mem. de la Soc. des Ing. Civ. 1852, p. 110, &c. Compt:s Rendus, 
xlvi., 1858, p, 802, and li., 1860, p. 974. 


HT See “ Proceedings ” Inst. M.E., June and October, 1878, and April, 1879, 
“ Proceedings” Inst, M.E., April, 1879, Pl. 23, Fig. 14. 


this conclusion is very far from 4g yes the average results of 
those sets of experiments which he has selected for publication 
No very large number of answers have been received to the in- 
quiries sent out upon this subject. Of those which have come in, the 
most interesting are (1) a letter from Mr. Pearce, of Cyfarthfa, and 
(2) a letter from General Morin. The former gives particulars of 
indicator tests of a rolling mill engine running empty at different 
speeds, from which it appears that proportionately a much smaller 
power was required to drive the engine at a high than at a low 
speed, The experiments are not of such a nature as to allow any 
general conclusions to be drawn from them; but they have considerable 
intrinsic interest, as relating to a form of experiment easily made, 
and the results of which, noted in a sutlicient variety of cases, would 
afford really valuable information.” General Morin’s letter is 
specially interesting, as coming from ‘such a veteran worker in the 
subject of friction as its writer. He disclaims altogether any 
notion that from his original experiments laws of friction could be 
laid down for conditions outside those under which he worked; 
and sees no reason to doubt that under such high velocities as 
often occur in practice the coefficient of friction may be consider- 
ably reduced. He thinks that an apparatus somewhat similar to 
that which he used, but modified in detail, would probably be the 
most convenient for carrying out further experiments. General 
Morin’s letter is appended to this report. 

The chief experiments made directly in connection with the sub- 
ject under the consideration of the committee lave now been cited. 
From them it may be taken as established ‘that, even at quite 
ordinary speeds, the value of the coefficient. of frictxon between dif- 
ferent varieties of iron or steel is sensibly changed by changes in the 
velocity of rubbing. For dry rubbing: surfaces there can be little 
doubt that this change is a continuous decrease, as the velocity 
inereases up to the limits of the experiments made; for lubricated 
surfaces, of the form of ordinary bearings—having, however, pressure 
on both sides of the journal—Thurston's experiments point to the 
conclusion that at some point the coefficient ceases to decrease 
with increasing velocity, and begins to increase again. This con- 
clusion can hardly be accepted as final without confirmation. It 
has as yet been found only by one experimenter, and his results 
are in many points anything but regular. But at the same time 
no other experiments have apparently been made with lubricated 
bearings at anything like the speed—1200ft. or 360 metres per 
minute—up to which he has worked. 

Besides the general conclusions that the coefficient of friction is 
greatly affected by the velocity of rubbing, the existing experiments 
also show that it is greatly affected by the intensity of bearing 
pressure ; and they raise some probability that the effect of alter- 
ing the pressure is different at different speeds. It will hardly be 
possible, therefore, in carrying out any experiments which may be 
thought advisable upon this subject, to dissociate the question of 
varying pressure from that of varying velocity. In working with 
lubricants it is also clear that the temperature very much affects 
the coefficient of friction; but there is very little evidence as to 
the effect of ordinary changes of temperature upon dry bearings. 


Avex. W. KENNEDY, Reporter. 


APPENDIX. 


Conservatoire des Arts et Métiers, Paris, 
15th March, 1879. 

DEAR Str,—The results furnished by my experiments as to the 
relations between pressure, surface, and speed, on the one hand, 
and sliding friction on the other, have always been regarded by 
myself, not as mathematical laws, but as close approximations to 
the truth within the limits of the data of the experiments them- 
selves. The same holds, in my opinion, for many other laws of 
practical mechanics: such as those of rolling resistance, fluid 
resistance, &c. It has, therefore, been no surprise to me that, in 
experiments on the resistance to the sliding of skidded railway 
wheels over rails, this resistance has appeared to diminish at 
higher speeds. The vibrations and strains produced in such cases 
would, moreover, occasion disturbances such as would wholly 
change the results. For journals revolving in stationary bearings, 
it is natural that, as the efficiency of the lubrication is affected by 
the speed, the friction should be so also. In the case, therefore, 
of loads, surfaces, or speeds, which largely exceed the limits of 
those that have formed the subject of my own investigations, 1 
agree with the Institution of Mechanical Engineers that it would 
be well for further experiments to be tried. But after mature 
consideration I am of opinion that the question might be solved 
by an apparatus of a kind similar to the one I made use of, as 
described—page 13, et seq.—in the paper published in 1838 by the 
Academy of Science: provided that the new experiments were 
tried on a larger scale in regard to weight, diameter, and speed. 
In the apparatus referred to, the rotary dynamometer, which was 
the first of its kind, was mounted direct on the axle that was being 
experimented upon. It would be better that it should be separate 
from it, and that the axle should be driven by a belt. 

The kind of rotary dynamometer that I have subsequently em- 
ployed, of which there are several models in the Conservatoire, is 
very convenient for these experiments, and can be used for high 
speeds. It wouldafford greater facility for applying sufficiently heavy 
loads. The diameter of the bearings should be much greater than 
is required for strength, in order that a sufficiently high surface 
velocity may be obtained with a moderate speed of revolution; For 
experiments made without any lubrication, anomalous results 
arising from wear produced by long-continued friction of the same 
surfaces might be avoided, if instead of fixed bearings an annular 
bush surrounding the journal were employed, which by some easily 
contrived arrangement might be shifted circumferentially at plea- 
sure, either with a continuous movement or at intervals. 

The above are the suggestions that at present occur to me to 
offer in regard to arranging further experiments on the friction of 
axles in their bearings. If any scheme for an experimental appa- 
ratus in accordance with these ideas be submitted to me by the 
Institution, I shall have much pleasure in examining it and giving 
my opinion upon the arrangements proposed. 

I am, dear Sir, yours very truly, 
Walter R. Browne, Secretary, GENERAL A, MorIn. 
Institution of Mechanical Engineers, London. 


[Translation.] 


: THE WESTINGHOUSE AIR BRAKE WORKS. 


’ THE following particulars, for which we are indebted to the 
U.S. Railroad Gazette, will no doubt interest many of our 
readers :— 

The Westinghouse brake was for many years manufactured on 
Liberty Avenue, Pittsburgh, but a few years since new and most 
convenient works were erected on the other side of the river in 
Allegenhy city. These works now employ about 600 men; they 
have recently been improved and enlarged, and now exhibit a 
remarkably perfect shop organisation, thoroughly adapted to turn 
out cheaply and accurately a specialty which must be inter- 
changeable in all its various parts. During the last few weeks 
several new lathes have been started, replacing those in use since 
the brake was first manufactured on a large scale, fourteen or 
fifteen years ago. The new lathes are chiefly turret and Fox 
lathes, those of the former pattern being made by Bullard, of 
Bridgeport, Conn., and the latter by the American Tool and 
Machine Company, of Boston, Mass. Both class of lathes appear 
to give great satisfaction, though the feed gear wheels of Bullard’s 
lathes appear to be rather light. The lathes are arranged in two 
or three rows on each side of the shop, the centre of which is left 
free and can be used as an alley way. No callipers are used in 
turning and boring the varios parts of pumps, triple valves, locks, 
couplings, &c. Sets of special tools, each ground to the proper 
shape, are used in turret lathes, and when the fresh ground tools 
are started a trial on a standard coupling or other article being 
machined enables the latheman to test tie accuracy of his tools, 
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and a micrometer scale in connection with his slide-rest. feed-screw ~ 
gives him the exact amount of feed necessary. It is evident that 
this point once properly, determined, the cutting tools will turn 
out accurate and interchangeable work every time, unless the 
tools become blunt or loose in the tool-holder. Neither can 
occur without detection. Piece-work offers no inducement to 
work with tools which cannot cut perfectly, and any slackness 
about tool-holder or rest should be instantly detected. Each 
piece of work is stamped by each man handling it, and thus a 
finished coupling or other part has several small marks upon it 
which enable the various men who moulded, tprned, bored or 
milled it to be identified. The tools and taps’are all prepared 
in a special shop situated in the top tloor of,the inain building, 
Here the cutting tools are accurately ground and “finished to 
various more or less complicated forms and adapted to turn several 
fillets and angles at one operation, and give the exact distances 
apart of various parts of the work, The brass spiral springs are 
coiled from a hank of wire on a long mandrel held between the 
centres of a small lathe. The travel of the carriage determines 
the’pitch of the spiral, and in order that each end of the spring 
may have a flat end, so as to take a fair bearing free from any 
tendency to cant, the teeth of the wheel driying the feed-screw 
are cut away for a short part of the circumference. When this 
point is reached in the revolution of the wheel, the feed-screw 
ceases to revolve, and consequently the carriage remains stationary, 
As the lathe spindle is still revolving, the wire, while the 
carriage is er simply coils around the mandrel, without 
making any spiral advance. The cocks are bored taper and the 
plug is turned to correspond, and when finished stands out ,),in., 
which is left as an allowance for grinding, after-which process the 
plug is flush with the shell. - Such large quantities of work are 
dealt with, that a lathe once set on a standard cock to bore the 
proper taper remains set at the same angle for months. 

The smith’s shop is entirely new, and is the neatest, cleanest 
and best ventilated smith’s shop the writer ever entered. The 
smoke from the fires is drawn off through sheet-iron flues by an 
exhaust fan. The ends of the small reservoirs are welded by a 
machine which passes the edges of the reservoir shell and the 
turned-up flange actin a couple of grooved rollers, which form a 
bend on both the shell and end of the reservoir. This gives a 
double security, as, should the weld be imperfect, the bead will 
insure a tight and secure joint. The engine reservoirs are rivetted 
by a direct-acting steam rivetter, manufactured by Messrs. Wm. 
Sellers and Co., which is preferred to the same maker's hydraulics 
rivetter as being quicker; the steam machine having closed the 
rivet before the hydraulic machine has fairly started. The dis- 
advantage of very rapid rivetters is the possibility that the dies 
can be withdrawn before the rivet has properly cooled. Unless 
this point is carefully attended to, the plates are apt to spring 
apart when the pressure of the rivetter is withdrawn. The foundry 
has been nearly doubled in size, and is now an L-shape building, 
two Colliau cupolas being situated at the inner angle of the L. 
new moulding machine, which is worked by hydraulic pressure, is 
just completed, and is intended for making the cast iron auxiliary 
reservoirs used with the freight brakes. The old smith’s shop has 
been converted into a store for finished parts of the brake. It is 
fitted with a large number of bins, each 3ft, square and labelled 
to hold just one particular detail of the brake, Each individual 
part of the brake when finished is sent into this store, which can 
be drawn upon when the pump, couplings, or other parts of the 
brake are being put together. : 

The freight brake is now being turned out at the rate of nearly 
100 sets a day. A set for a car weighs 480 lb. complete, and the 
regular price is 40dols., though it is now being sold at a smaller 
figure to roads adopting it before the end of the coming month of 
June. Considering the accurate work necessary, and the amount 
of brass and india-rubber used, the full price, about 84 cents per 
pound, appears very moderate. So far, the freight brake is chietly 
in use on the Pacific and Western roads having long mountain 
grades. Mr. Westinghouse has recently introduced two new 
features in the brake which are calculated to improve its action in 
regulating the speed of a train descending a long incline. In the 
endeavour to set the brakes lightly on a freight train coming down 
a long grade the engineer often wastes much air in endeavouring 
to let out exactly the right amount, and as the brake must be 
released in order to recharge the reservoirs, the train often attains 
an undue speed before the auxiliary reservoirs are again filled with 
air of the proper pressure. Mr. Westinghouse has now introduced 
a small valve which may be put into operation on a few cars at the 
summit of a long grade. his valve can be set by the conductor 
or brakesman walking along the train, and enables the engineer to 
regulate the speed of his train with greater ease and certainty. 
The apparatus consists of a sort of safety valve applied to the ex- 
haust from the brake cylinder. When connected, it retains 10 1b. 
per square inch pressure in the brake cylinder of that particular 
car, when the brake is released. Thus a certain retarding force, 
the amount of which depends on the number of these appliances put 
in operation at the top of the grade, is always in operation, whether 
the brake generally is released or not. It is then a simple matter to 
apply the brake when the speed increases unduly, and when it is 
sufficiently checked, put the engineer’s valve to the full release, and 
recharge the reservoirs; the 101b. pressure on a few cars being 
sufficient to steady the train meanwhile. When these safety 
valves are thrown out of use, the brake acts in the ordinary 
manner, the exhaust from the brake cylinder being unimpeded, 
The other device is applied to the engine only, and enables an 
engineman to reduce the pressure in the train pipe by any desired 
number of pounds per square inch, no matter how long the train. 
With forty or fifty cars the pressure in the brake pipe on the cars 
nearest the engine is reduced by the opening of the ordinary 
engineer's valve, say 201b. The engineer deeming this reduction 
sufficient to set the brakes as hard as he wishes, shuts his valve. 
Meanwhile the air in the rear of the train rushes forward to fill 
the space vacated by the air let out on the engine, and when an 
equilibrium is established it is possible that the general reduction 
throughout the train may be only 2lb. or 3lb., which is insutfi- 
cient to set the brake, while the rush of air from the back oy of 
the train has released the brakes set on the front part by the 
momentary 201b. reduction. No doubt this is an extreme case, 
and an experienced engineman would soon learn what reduction on 
the engine would set the brakes lightly throughout the train, but 
unfortunately every kind of experience must have a beginning, and 
improvements must be made to assist those who need or are just 
gaining experience. 

The apparatus may be briefly described as follows :—A small air 
reservoir is placed on the train pipe near the engineer's valve. 
Communicating on one side with this reservoir, and on the other 
with the train pipe is a diaphragm, which moves a valve releasing 
the air from the train pipe, when the air pressure on the upper 
surface of the diaphragm falls below that on the lower surface. 
As the upper surface of the diaphragm is in direct communication 
with the small reservoir and the engineer’s valve, it is evident that 
the pressure is under the direct control of the engineman, who 
having only a definite quantity of air to deal with independent of 
the length of the train, can easily diminish the pressure in the 
reservoir by any desired amount. This reduction being effected by 
the engineer, the valve in turn lets the air out of tlie train. If the 
engineer has made a 151b. reduction, the diaphragm will keep 
lifted, and release the air from the train pipe untilia corresponding 
reduction is effected, and an equilibrium established between the 
pressures on the two sides of the diaghragm. This contrivance 
certainly appears to be a distinct step in advance, rendering it an 
easy matter-to graduate the brake on the train of any length. 
But one further improvement seems to be needed, the power to 
diminish the force of the brake when on, without the necessity of 
releasing and resetting it. his is a difficult problem with an 
automatic brake, but we do not despair of seeing it accomplished 
by the indomitable energy and marvellous power of work, no less 
than the fertile ingenuity possessed by the inventor of the 
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RAILWAY MATTERS. 


THE whole extent—75 miles—of the Coude d’Eu Railway, in the 
province of Parahyba, Brazil, constructed by Messrs. Wilson, Sons, 
and Co., was successfully opened for traffic on 4th inst., this being 
before contract time. 


Axsout 94 = cent. of the double mileage of the railways in 

land and Wales is now worked on the absolute block system, 

and the greater portion of the single lines is under the same con- 

trol, in addition to the train-staff system. In Scotland, the double 

mileage worked by the absolute block is 90 per cent. of the whole, 
and in Ireland, 22 per cent. 


Ir is now some twelve years ago that Messrs. Merryweather and 
Sons, of London, constructed their first steam tramway engine for 
the late Mr. Grantham. Since the failures of that time the 
economy and practical value of steam on tramways have 
been gradually proved in several parts of the world. The 
measure of now obtained may be gathered from the fact 
that Messrs. Merryweather have received an order for fif- 
teen of their tramway locomotives for use on the North 
London tramways. This tramway company has waited until 
experience has improved tramway engines sufliciently to add 
economy to the advantage they offer as to haulage power. 

PROPOSING the construction of a railway in Soudan, General M. 
C. Meigs, U.S.A., writes to the New York Tribune—‘‘ From a 
newspaper letter of March 15th I extract the following:—‘ In May, 
1880, the work of the Mexican Central Railway was begun. In 
twenty-six working days 73 miles of track were laid. On March 
8th, 1884, the railroad, 1225 miles long, was completed, and at the 
rate of nearly nine-tenths of a mile for every day.’ From May 8th, 
1880, to May 8th, 1884, there were 1460 days, in which 1225 miles 
of railroad were graded and built, and not a narrow gauge.” 
General Meigs naively asks: ‘‘If a private stock company can do 
this, why cannot the British Government do better?’ If the 
question had been in the reverse order it would not have given 
proof of want of experience between what can be done in a given 
time, and at a given cost, by a Government and a private company 
that has to make a profit. 

Tur American Consul—Mr. Lyell T, Adams—at Geneva, writing 
on the subject of international railway communication, states that 
any account of the commercial position of Switzerland at present 
would be incomplete without some reference to the great change 
impending on the completion of the new lines of international 
communication, whose effect will be to make her a commercial, as 
she already is the geographical and hydrographical, centre of the 
Continent. Nothing isolated her hitherto but the altitude 
above the sea-level now overcome by the Brenner Railway, and the 
tunnels of the Mont Cenis, the St. Gothard, and the Arlberg, 
recently opened. By these routes the extremities of Europe are 
brought into direct relations, the meeting point of all lying upon 
Swiss territory, with the exception of the Mont Cenis, This line 
crosses Upper Savoy, which by the treaty of 1815 forms part of the 
Swiss neutral territory to be occupied in war by the armies of the 
Confederation. One of its main feeders is the West Swiss Railway 
from Berne to Geneva, and much of its traffic is likely to be 
diverted by the projected tunnel under the Simplon. What 
effect, adds Mr. Adams, this reconstruction of the European 
railway system will have on the fortunes of Switzerland it is as yet 
too early to conjecture. 

A REPORT recently issued by the High Commissioner for Canada 
furnishes some instructive statistics relating to the progress of 
Canadian railway enterprise. At the close of 1882-83 Canada 
had altogether 88054 miles of railway under traffic, of which 
1275 miles were added during the year. When the schemes at 
present afloat are completed, she expects to have a total mileage of 
11,400 miles. The paid-up capital increased 19 per cent. during 
the year, from 415,611,810 dols. to 494,271,264 dols. — about 
£90,000,000. The share and bonded liability of Canadian rail- 
ways is about 32°253 dols. per mile, the total capital liability for 
shares and bonds being approximately about 341,074,466 dols. The 
gross revenue for the year amounted to 33,244,585 dols.—an 
increase of 4,216,796 dols., or 144 per cent. The net earnings 
were 8,552,918 dols.—an increase of 1,915,837 dols. or 28} per cent. 
The dividend yield averaged 24 ed cent., contrasting rather un- 
favourably with the 4} per cent. yielded by our railways, though, com- 
pared with the profit earnings on American roads, where the ordinary 
stock seldom reaps any benefit, it representsa high and steady state of 
prosperity. All the lines show an increase in passengers carried, 
except the Grand Trunk, which figures with a decrease of 436,842 
passengers. In tonnage also it shows a decrease of 813,856 tons. 
As regards accidents, 169 persons were killed and 550 injured 
during the year, being a large increase in both instances. 

THE construction of the Corinth Canal seems to have tended to 
increased activity in railway construction in Greece. A railway is 
being constructed in the Peleponnesus starting from the Pireus, 
which is the port of Athens, The station at Athens is about 
1500ft. in length and 130ft. in width, being near the Academy of 
Plato. The Kepissos is crossed by a bridge 90ft. in length, and 
the railway then traverses the north-western plain of Athens to 
Kameteron; following in a northerly direction the base of the 
Varnes mountain, subsequently penetrating through the narrow 
vass of Phyl, and proceeding through the villages of Charia to 

tleusis. ‘The further portion of the railway from Eleusis to 
Megara was expected to be opened about the present time. The 
portion of the line from Megara to the Isthmus of Corinth presents 
the difficulty of a track overhanging the sea at a height of about 
190ft. for a distance of nearly six miles, this romantic locality 
being known as the Scirronic Rocks. The completion of this por- 
tion of the line will hardly be possible before a late period of the 
autumn. At Corinth the line divides the southern portion termi- 
nating at the cities of Argos and Nauplia. The western line follows 
the coast of the Gulf of Corinth and goesthrough Agium—V ostizza— 
to Patras. From that point it extends along the western coast of the 
Peloponnesus through Achaia, Gastuni and Kalakolon to Pyrgos 
in the vicinity of Olympia, The whole district traversed by the 
railway is thickly populated and in a good state of cultivation, the 
gain to local commerce ee by the fact that there are 
scarcely any practicable harbours at that part of the coast. 


INCLUDED in a volume of British Embassy and Legation reports 
is a ‘Memorandum on Railways in Russia,” which contains some 
interesting information. It is stated that the great defect of the 
present system is the want of efficient control over railway construc- 
tionand administration in regard both to State and private lines. The 
Russian Treasury makes advances and loans for definite or indefinite 
periods, but has no power to control the application of the money. 
Asa case in point, it may be mentioned that the so-called coal 
railway in Donetz district cost the Treasury during .the past year 
the sum of £70,000, in addition to payments on account of 
guarantees on shares and obligations. The average expense for 
construction of Russian railways has been about £7000 per verst— 
two-thirds of a mile. A military railway recently constructed 
from Jabinska to Pinsk cost about £3300 per verst, while the last 
railway constructed in Finland—from Tamerfars to Wasa—cost 
only £2200 per verst. There are in Russia fifty-three railways, of 
which only eight pay dividends. Amongst reasons given in 
explanation of the failures of Russian railways are the following: 
—The subordination of commercial to strategical reasons in con- 
struction; the absence of branch lines, and even in many districts 
of roads connected with main lines; the enormous expense of 
renewal of materials necessitated by action of climate, by inferior 
age of articles originally supplied, and by substitution of steel 
or iron rails; the unnecessary luxury of carriage fittings, decora- 
tions, &c., and the number of non-paying passengers; and above 
all, the absence of State control or of immediate supervision, At 
the present time several new lines of railway, amounting altogether 
to about 1500 miles, are in course of construction in Russia, chiefly 
short connecting lines, and along the frontier; and it is expected 
that the cost of construction will be more carefully watched. 


NOTES AND MEMORANDA, 


THE rainfall at Greenwich in 1883 was 21°9in., being about 3in. 
below the average. 

THE total area at the present time under pastoral lease in New 
South Wales is 125,880,398 acres, producing an annual rental to 
the Government of £255,889, making the average rental of each 
block £1 6s, 0}d. 

No failure in the automatic drop of the Greenwich time ball has 
occurred during the year 1883, The ball was not raised on two 
days on account of the violence of the wind, and on four other 
days during the repair of the machinery. 

DURING the year 1883 Osler’s anemometer at Greenwich showed 
an excess of sixteen revolutions of the vane in the positive direc- 
tion N. E. 8. W. N., if all the turnings are ted, or of ninet 
revolutions in the positive direction if the turnings which are evi- 
dently accidental are excluded, 


THE export of coal from Newcastle in New South Wales during 
1883. amounted to 1,359,505 tons; in 1874 the quantity was 
724,204 tons, since which time there has been a steady ann’ 
increase, except in 1880, when, in consequence of a labour dispute, 
the quantity sank to 673,393 tons. 

THERE are various kinds of wattle, the bark of which is suitable 
for tanning purposes, found in New South Wales. Among these 
is the green wattle, the timber of which being light, tough, and 
strong, is used for making staves, The silver wattle is a wood of 
the same character, while that of the golden green wattle is largely 
used for axe handles, 


THE number of hours of bright sunshine recorded by Campbell’s 
sunshine instrument at Greenwich during 1883 was 1241, which is 
about thirty hours above the average of the six preceding years. 
The aggregate number of hours during which the sun was above 
the horizon was 4454, so that the mean proportion of sunshine for 
the year was 0°280, constant sunshine being represented by 1. 


THE mean daily motion of the air at Greenwich in 1883 was 291 
miles, being 12 miles greater than the average. The greatest daily 
motion was 842 miles, on December 12th, and the least 62 miles, 
on December 26th. The pressures exceeding 20 lb. in 1883 were 
28°0lb. on January 27th, 28°5lb. on February 2nd, 24°41b. on 
March 6th, 20°51b. on October 17th, and 26°5 lb. on December 12th. 

A CONTRIBUTOR to the American Machinist gives the following 
as the standard for shrinkage used in a foundry in Philadelphia, in 
which he is engaged :—For loam castings, j;in. per foot; for green 
sand castings, y';in. per foot; for dry sand castings, yyin. per 
foot; for brass casings, ;;in. per foot; for copper castings, ;%;in. 
per foot; for bismuth castings, {yin. per foot; for tin castings, jin. 
per foot; for zinc castings, ‘sin. per foot; for lead castings, in. 
per foot. 

Wuat the Colonies and India calls a kind of natural cement has 
been found on the bank of the Pow River, a few miles west of 
Calgary, in the Canadian North-west. It is the same kind of 
material as that which was found near Morley last autumn, and 
which is also plentiful in Florida, where it is said to be superior to 
stone for building purposes. It has been used almost entirely in 
building the town and fort of St. Augustine in that State, where 
it is called coquina. 

Srx Staffordshire blue bricks, made by Mr. Joseph Hamblet with 
his improved machinery, were tested at Kirkaldy’s on the 4th inst., 
and resulted in their averaging a crushing strength of 1064 tons to 
the square foot. This exceeds the crushing resistance generall: 
given of granites, but the mean results of experiments with 
Aberdeen granite, which is considered the hardest and strongest 
kind, Mallet found the crushing resistance on cubes about 1*din. 
— to equal 22,681 Ib. per square inch, or about 1440 tons per 

oot. 


THE recently published volume of Joule’s scientific papers contains 
a long description of the apparatus finally used in determining the 
mechanical equivalent of heat, and particulars of the results of 
numerous experiments. The final conclusion of the author is:— 
‘The equivalent at the sea level and the latitude of Greenwich 
will therefore be 773°492 foot-pounds, defining the unit of heat to 
be that which a pound of water, weighed by brass weights when 
the barometer stands at 30in., receives in passing from 60 deg. to 
61 deg. Fah., with water weighed in vacuo, the equivalent is finally 
reduced to 772°55 foot pounds.” 


Ir is said that an aniline ink can be made, which will resist 
bleaching powder, by dissolving 12 grains of nigrosine, brand noir 
perfectionné, and 12 grains of aluminium acetate in 1 ounce of 
water. Labels or any fabric to be marked must be free from all 
starch and dressing, and time allowed for the ink to be absorbed. 
Another aniline ink, which must be sent out in two bottles, and 
mixed when required for use, is made as follows :—Crystallised 
copper chloride, 8°52; sodium chloride, 10 65; ammonium chloride, 
5°35; water, 60. Solution 2: Aniline hydrochlorate, 20; distilled 
water, 30; gum water—1 in 2—20; glycerine, 10. —_— of 
No. 2and one part of No.1 yield a greenish fluid, which can be 


used, but will not keep more than afew days. This is said to be }- 


the composition of jetoline. 

AFTER various delays, the arrangement for sending a current to 
Deal, and receiving a return signal through the chronopher of the 
Post-office telegraphs, was brought into operation on February 
29th, and has worked well since. The change necessitated some 
slight alteration in the Greenwich arrangements in order to receive 
the Westminster signal through the same wire which is now used 
for the Deal current and its return signal. There were in 1883 six- 
teen cases of failure in the dropping of the Deal time ball owing 
to interruption of the telegraphic connections, twelve under the 
old system, and four since the new arrangement with the Post- 
office. On nineteen days the current was weak and required the 
assistance of the attendant to release the trigger, and on nine 
days the violence of the wind made it imprudent to raise the ball. 


THE total number of bushels of wheat wn in New South 
Wales in 1883-4 is 15,449,143 against 8,735,440 for 1883, the 
increase being no less than 6,763,703 bushels. The whole yield is 
far in advance of that of any previous year, the nearest approach 
to it being in 1881, which was 5,771,674 bushels behind the pre- 
sent year's yield. The average for wheat is 14°09 bushels per 
acre, the highest for the previous nine years being in 1876, when 
it was 15°49 bushels. The increase in oats, as compared with pre- 
vious years, was 289,271 bushels; in barley, 301,689 bushels ; in 
peas and beans, 103,621 bushels ; in potatoes, 31,519 tons; in hay, 
106,807 tons; in grass and clover seeds, 12,872 cwt.; in hops, 
6526 ewt.; in tobacco, 4261 ewt. The average of oats was 25°12, 
as against 26°17; the average return of potatoes per acre was 
= tons, as against 3°78 tons; and of hay, 1°43 tons, as against 


HERR NETTEKOVEN has reported finding deposits of gypsum 
at Luebth in the principality of Mecklenburg-Schwerin. In 
1878 a deep bore hole passing through 327°14 metres of sand, 
gypsum, anhydrite, and marl, reached salt nearly 150 metres 
thick. The upper part of it contained potash salts, and the lower 
carried from 9°96 to 19°46 grammes of potassa per litre. Since then 
the Government put down a number of holes, and in one of them, 
under the village of Probst-Jesar, the drill penetrated into 
900 metres, or nearly 3000ft. of salt without ing through the 
deposit, the total depth of the hole being 1207 metres, or 3960ft. 
This enterprise, and in September, 1882, work 
was begun on drilling at Luebtheen. At a depth of 252°70 metres, 
potash salt was struck, and it was only at a depth of 328°97ft. that 
salt was reached. The average of the cores obtained in this sec- 
tion showed 13°42 per cent. of potassium chloride and 18°9 per 
cent. of chloride of magnesium, while the average of the cores 
from a depth of from 297 to a depth of 329 metres, or a thickness 
of 32 metres, or 105ft., was 15° r cent. of potassium chloride, 
the highest single analysis being 22°4 per cent. 


MISCELLANEA. 

An excavator of 300-horse power, intended for the piercing of 
the Isthmus of Corinth, has” been shipped at Marseilles for 
Kalamaki. 

THE International Railway Sleeping-car Company is organising 
what is called ‘‘a lightning express,” to run between St. Petersburg, 
Berne, and Lisbon, on the model of the one between Paris and 
Constantinople. 

As most engineers are smokers, we may warn them that, before 
they step ashore at Boulogne-sur-mer, they must throw their 
matches overboard, or expect to be fined a franc a match for 
smuggling such things ashore. 

A CONCESSION granted for laying a cable from Portugal to 
America, vid the Azores, has been transferred to a joint-stock 
enterprise, entitled the American, British, and Continental Cable 
Caper , which, by Royal Order, has its legal status recognised in 

‘ort 


A Dover correspondent of the Times says it is stated on good 
roour 


ual | authority that the Government, in view of the three large ha: 


works about to be commenced there, have decided to make Dover 
a naval station, and that the harbour is likely to be completed at 
an earlier date than was originally contemplated. 

In a New South Wales gully or creek called the Waterfall Creek 
running into the Cadiangullong Creek, and at the extremity of a 
mountain spur known as the Rocky Ridge, there is, it is stated, an 
immense mass of oxydulous iron—hxmatite—forming in one solid 
mass a precipitous waterfall of about 60ft. in height; in this mass 
of iron, ially in the joints, there are brilliant crystals of iron 

ites, with a small quantity of yellow copper ore and traces of 
B ue and green carbonate of copper. Here is found iron sul- 
phate, from the decomposition of the pyrites. 

A CoMMITTEE has been formed for the purpose of holding in 
Cape Town, in September next, an exhibition of South African 
arts, manufactures, minerals, and industrial products. It is to 
open on the {th September and remain during the month. The 
determination to hold the exhibition results from a wide-spread 
conviction amongst colonial manufacturers that much of the 
preference for imported articles of a certain class is due to imper- 
fect knowledge of the actual stage of development to which colo- 
nial industry in some important branches has already attained. 

THE Executive Council of the International Health Exhibition 
have determined to hold an International Conference on Education 
in connection with the Education Division of the exhibition; they 
have appointed a Committee of Management, who have drawn up 
a programme. For convenience of discussion, all papers to be read 
will be printed beforehand, and they will subsequently be pub- 
lished by the Executive Council. Persons desirous of attending 
the conference are invited to send in their names to Mr. R. Cowper, 
secretary to the Committee of Management, International Health 
Exhibition, South Kensington. 

Messrs. JOSEPH WRIGHT AND Co., Tipton, Staffordshire, who 
are the makers of the chains for mining and crane work of the 
brand, Al Special Best Best, J. W. and Co., recently had a sample 
of their 1gin. Al quality, for London Docks, tested to destruction 
at Lloyd’s Proving House, showing a breaking strength of 674 tons, 
equal to about 200 per cent. over Admiralty proof, which, we 
think, has never been excelled, or ever equalled, on this size. The 
iron from which this result was obtained is made specially for 
Messrs. Wright for this brand of chain, and none but picked work- 
men are employed in its manufacture. 

AT a meeting held in Berlin on 24th ult. of representatives of 
the iron and shipbuilding trades, shipowners, classification and 
insurance associations, &c., resolutions were adopted to the effect 
that iron for shipbuilding purposes should be subject to a careful 
preliminary examination as to its quality, the results of such 
examinations to be embodied in certificates. These tests would 
apply to breaking strength,extensionand flexure,and the principle was 
acknowledged that when iron of superior quality is used a corre- 
sponding reduction in the thickness of the metal should be allowed. 
A commission was appointed to investigate the matter and report 
upon it. 

TRIAL trips of two steel screw ferry boats, Volta and Victor, 
built by Messrs. Edwards and Symes, of London, for the Ports- 
mouth Steam Launch and Towing Company, recently took place 
from London to Portsmouth, the run being completed in twenty- 
seven hours, on but 20cwt. of coal for the whole distance of 200 
miles, and in Stokes Bay a mean speed of nearly nine knots per 
hour was obtai The di ions are :—4ft. long over all, 15ft. 
beam, and are constructed sq as to give a draught of water Sin. 
forward and 3ft. 9in. aft. They are fitted by the builders with 
compound surface condensing engines and steel boilers, and carry a 
Board of Trade certificate for over 100 passengers. 

HitTHERTO the principal supply of malachite, which is largely 
used in Europe for mantelpieces, pedestals, and similar decorative 
purposes, has been obtained from Russia, but it is, we are told, 
equally rich and abundant in New South Wales, where its colour 
ranges from pale emerald to deep green, the various layers often 
possessing different shades of colour, and forming a most beautiful 
and valuable stone for ornamental and inlaying purposes. Crystals 
are occasionally met with, and sometimes of large size; those 
from the Cobar Mines are particularly beautiful. The silky lustre 
is often very remarkable, the capillary crystals being sometimes 
several inches long, and compacted together into fibrous bundles. 
It is found in most of the upper workings of New South Wales 
copper mines, as in the Bathurst district, with chlorite, vitreous, 
yellow, and other copper ores. ; 

NATURAL gas is being more than ever utilised in the States. 
The American Manufacturer says:—‘‘ The development of natural 
gas along Bull Creek, near Tarentum, Pa., is being pushed rapidly. 
Besides the large wells already struck and utilised for industrial 
purposes, four more wells are being bored. This section of Allegheny 
county is proving to be a more prolific gas region than either 
Westmoreland or Washington counties. Besides the four new rigs 
up on the creek, C. L. Flaccus, of Pittsburg, is drilling another 
near his glassworks above the town. Godtrey and Clark have 
commenced the erection of their immense paper mills at Tarentum, 
having purchased one of the wells for 6000dols. Richards, Hartley, 
and Co. are preparing to build their glassworks at the same place. 
The Emerson Natural Gas Company has been organised at Hamil- 
ton, Ontario, for the purpose of utilising the flow of gas from the 
gas wells near that city. The company will attempt to use the 
gas for fuel and light purposes, and proposes to lay pipes to and 
through Hamilton.” 

Tuer third annual meeting of the British Association of Inspectors 
of Weights and Measures will be held in Glasgow on Tuesday and 
Wednesday, 24th and 25th June inst. Among the resolutions to 
be submitted are:—‘‘ That the members of the British Association 
of Inspectors of Weights and Measures, in annual meeting 
assembled, respectfully submit to the Board of Trade that they do 
not consider it at all necessary, and certainly not desirable, that a 
new standard weight of 112 1b. should be legalised, and for the 
following reasons, viz.:—That it is so near in size to the cental or 
100 lb. weight, and in consequence liable to be used fraudulently ; 
that anyone requiring such a large weight could use the already 
legalised cental; that if a concession is to be made to one business, 
can the d of Trade consistently refuse to grant a special 
weight to any other business? that the concession asked for by the 
ironmasters, if granted, will destroy the main principle of the 
Weights and Measures Act, 1878, as therein expressed, which is 
uniformity.” And ‘ That this meeting begs most respectfully to 
call the attention of the Board of Trade to the continued use of the 
old troy weights in some districts and in Government offices—the 
latter fact being given as a reason by a magistrate who dismissed a, 
summons for the use of such—and the stamping of new weights of 
which is clearly jllegal,” Several papers are 
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COMPOUND REVERSING ROLLING MILL ENGINES—DETAILS. 


MESSRS, TANNETT, WALKER AND CO., LEEDS, ENGINEERS. 
(For description see page 453.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Grrotp and Co., Booksellers. 

LEIPSIC.—A. Twiermryver, Bookseller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 

mae, and bearing a 1d. postaye stamp, in order that 


answers received by us may be forwarded to 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request ents to keep —_. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

C. C. C.—The Times of India. Inquire of Messrs. F. L. May and Co., 
159, Piccadilly. 

X. Y. Z.-(1) We do not know. Write to the Great Seal Patent-office. 
(2) Not of necessity. (3) Yes. 

C. H.—You have quite missed the point at issue in your criticism on Dowson's 
gas. No one proposes that the gas shall be burned to make steam, and as 
regards the dimensions of the apparatus, you seem to have forgotten that 
steam boilers are needed with steam engines, 

P. P. C.—The experiments of the gentleman to whom you refer were absolute 
Sailures, nearly resulting in loss of life. He died without accomplishing 
anything about fifteen years ago. We do not suppose that the French 
Minister of Marine took any action in the matter. 

W. Leiru.—Neglecting the effect of the tangential resultant of the elastic 
pressure put upon the ball by the flexible discs, the pressure on the shoe ring 
will be W R N2 x 0°00084, W being weight of the ball, R radius in feet, and 
N number of revolutions per minute. Supposing the ball to be cast iron, 
you have 760 x 3 x 90000 x *00034 = 69768 lb, 

T. W.—There does not appear to be anything in the arrangement you 
describe to make it preferable to any of those now in use, and it could in no 
way take the place of any of the continuous brakes now before the public’ 
It would, moreover, cost more than the simpler arrangements generally 
adopted, and even if it had any points of merit, you could not get it taken 
up until after Sa trial, and only with great dificulty, supposing 
werfect success achieved, 


FOIL CUTTING MACHINE, 
(To the Editor of The Engineer.) 

Srr,—I want to cut metallic foil accurately into strips of yarying 
widths, and should be much obliged if any of your correspondents 

une 


BRYAN, CORCORAN AND CO, 
(To the Editor of The Engineer.) 

Sir,—I observe in your issue of the 6th inst. an advertisement of the 
sale of the effects of a wire-weaving, mill-furnishing, &c., business, 
therein stated to be the property of a firm styling itself ‘‘ Bryan, 
Corcoran, and Co.” As I am the only person of the name of Bryan 
Curcoran carrying on such business in London, and as this advertise- 
ment has led several of my customers to inquire the reason of my 
retiring from business, I trust that by granting me the favour of insert- 
ek letter you will enable me to notify t I have no intention of 
retiring from the business which I have for many years carried on at 
this address besides my other places. RYAN CORCORAN. 

81, Mark-lane, London, June 10th, 


SUBSCRIPTIONS. 

Tar Enctneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preserred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. 
Yearly (including two double numbers) .. .. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Taz Encineer Volume, price 2s. 6d. each, 

A complete set of THe ENGINEER can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
rates will receive THe EnGinEER weekly and post-free. 

iptions sent by Post-office order must be accompanied by letter of 
advice to the isher, Thick Paper Copies may be had, if vreferred, at 
increased rates, 

Remittance by Post-ofice order. — Australia, Belgium, Brazil, British 
Columbia, British Cape of Good Hope, Denmark, 

France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New wick, Newfoundland, New South Wales, New Zealand 

, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London. — Austria, Buenos Ayres and Algeria: 
Chili Borneo, Ceylon, Java, and Singapore, Manilla, 
Mauritius, Sandwich isles, £2’ 5s. 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line a es seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by a Post-office 

in payment, Alternate advertisements will be inserted with all 
ical regularity, but regularity cannot be guaranteed in any such case, 

All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department 0) the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tur EnciInesr, 163, Strand, 


MEETINGS NEXT WEEK. 

Royat Metgroro.tocicat Socrery.—Wednesday, June 18th, at 7 p.m., 
the following papers will be read :—‘‘The Equinoctial Gales—Do They 
Occur in the British Isles?’ by Mr. Robert H. Scott, M.A., F.R.8., 
President. ‘On the Physical Significance of Concave and Convex Baro- 
tr. and Thermographic Traces,” by the Hon. Ralph Abercromby, 

-R, Met. Soc. ‘* Maritime Losses and Casualties for 1883, Considered 
Connection with the Weather,” by Mr. Charles Harding, F.R. Met. Soc. 
“The Helm Wind,” by the Rev. Joseph Brunskill, F.R. Met. Soc. 
“Climate of the Delta of t in 1798-1802 during the French and 
British Campaigns,” by Mr, W. T. Black, F.R. Met. Soc., Surgeon-Major. 
The commemoration dinner will take place at the Holborn Restaurant, 
High Holborn, on Tuesday, June 17th, at 6.30 p.m. 

CuemicaL Society.—Thursday, June 19th, at 8 p.m.: “‘On the Magnetic 
Rotation of Chemical Bodies in Relation to their Composition and Con- 
stitution,” by Dr. Perkin, F.R.S. ‘‘ On the Effect of High Temperatures 
on Petroleum Hydrocarbons,” by Drs. Armstrong and Miller. ‘On 
Nitrification,” Part ILI, by Mr. R. Warrington. 
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LONDON WATER SUPPLY. 


Tue water omy. of London is again the subject of 
discussion, not only from a financial and economic point 
of view, but from that of quantity and quality. To 
a considerable extent the question is being forced into 
discussion as an agitation by people who have special views 


their destination.. 


to advocate. Within a few months a crop of pamphlets 
has Fs secre and with a collection of these before us it 

A eae to be very much amused by the equal 
urgency of the views expressed in each, though none are 
quite the same, were it not for the way in which some 
of the advocates of new schemes adopt as facts the con- 
tradictory conclusions which have published b 
enthusiasts or by — sanitarians. “ Adam Glad. 
stone” crushes the history of the London water supply 
from the creation of man to 1884 into an amusing pam- 
phlet of but sixteen pages, published by no one, and arriving 
at the conclusion that the water supply of London is likely 
to be better mana; by the water companies than by a 
Metropolitan Board of Works; though with a really muni- 
cipal body, in whose hands the sup ly might be placed, he 
thinks it would pay Londoners in the end to expend about 
thirty millions sterling in the purchase of the existing works. 
Mr. Francis R. Conder has written a report published, 
for the water companies generally, by Messrs. Spon, in 
which it is clearly shown that these companies 
have been and continue to be the greatest benefactors 
of the London people, and that as angels they ought 
not to be interfered with by the fiends who would do any- 
thing towards preventing the companies from increasing 
the fabulous profits already made, it is said, at least 
by some of them. After reading some of these pamphlets, 
one cannot help feeling that the people of London ought to 
be thankful that the companies supply them with an 
water at all; and that it is the basest ingratitude whic’ 
makes them complain of the price they have to pay for 
that which is supplied them. X really useful little k 
on the past, peat and future of London water supply, 
by Mr. G. Phillips Bevan, has been published by Mr 
Stanford. Mr. Bevan is a member of the Statistical 
Society, and presumably revels in the labyrinths of figures 
relating to water companies, water rates, profits, working 
expenses, and so on, with as much pleasure as he would in 
any others. He refers to the apathy of the average Lon- 
doner as to the water supply, mes f seems to be of the 
— that it is urgently necessary that something 
should be done. This something seems to be the acquisi- 
tion of “the very best supply that can be got.” The 
numerous facts and figures given by Mr. Bevan tend more 
to excite feelings of resentment against the charges made by 
the companies than anything else; and no facts are 
given to show that the present water supply is not, as to 
quality, as good as can be wished for, nor is it shown that 
in respect of quantity there is any danger. Yet “the very 
best that can be got” refers to quality, for Mr. Bevan, 
a imbibed the previous sewage contamination ideas, 
goes the length of saying that “broadly speaking, it is 
almost an impossibility to get any pure water from the 
Thames basin,” and later on he shows his alarm as to 
quantity. Like a many others who have not con- 
sidered the question in all its bearings, he has failed to see 
that the limit to deep well supply would be reached in a com- 
paratively short time, if the 60 per cent. of all the water 
supplied to London were no longer taken from the Thames 
and Lee, but from deep wells dotted round London; that 
there is a limit to the rate at which water can percolate 
through chalk, and that even if unlimited chalk water 
could be got, people would not wish for it; and lastly that, 
as judged by Mr. Bevan, the chalk water may be no better 
thanthe river water. The presence of nitrates seems to alarm 
Mr. Bevan, and he likes deep well chalk waters because 
they are “free from nitrates.” It is rather unfortunate, 
however, that the fact seems to be that the Kent deep well 
water contains of nitrogen, as nitrites and nitrates, much 
more than any of the river waters, and always does. 

As to the quantity question, the following may be con- 
sidered a sufficient answer toany alarmist cry. “Although 
as far back as 1824 the insufficiency of the London water 
supply was an acknowledged fact, and was then sought 
to be remedied, nothing has been done beyond increasing 
the capabilities of the existing sources.” This is from Mr. 
Bevan’s book. The “nothing” seems to have been a 


something very considerable, for the supply has increased’ 


from 44 millions of gallons in 1850 to 140 millions in 
1884, and a larger proportion of all existing houses is sup- 
plied. Mr. Bevan does, however, think it is due to the 
companies to acknowledge that they have done their best 
to keep with thedemand. Now, asthe dry season flow 
over Teddington weir is 400 millions of gallons per day, there 
is just a little room left for London to grow in its water 
requirements, and that “we are confronted with the same 
difficulty as was the last generation” does not seem to 
make our case desperate; for as that generation certainly 
got out of the difficulty by doing “nothing beyond in- 
creasing the capabilities of the existing sources,” we may 
hope to do, at least, as well. 

t we shall have to legislate to prevent the companies 
from continuing exorbitant charges is cléar; and we may 
have to enforce increase in the supply in some places and to 
eee and augment the means of filtration; but that any 

ical alteration in the sources. or means of supply is wanted 
seems to be no more true than that it was necessary in 
order to bring the gas companies to reason that an entirely 
new set of gasworks should be built. When, however, 
we see that while the average increase in the net profits 
made by the companies has increased nearly 80 per cent. 
between 1871 and 1882, and the net water rate by nearly 
62 per cent., while the increase in the working expenses has 
only been 40 per cent., it may be seen that it is high time to 
call for regulation, especially in some cases, as, for instance, 
in that of the Lambeth Company, which has increased its 
net water rate by 91 per cent., its profits by 120 per cent., 
its working expenses having increased but 62 per cent.; 
and the Kent company, whose working expenses have 
increased but 30 per cent., while its rate has increased 
77 per cent., and profits no less than 111 per cent. No 
wonder the income from a New River Company’s share 
has reached no less than £2600, though in 1862, when 
that Company’s property was even then a gold mine, the 
one share income was but £876. The Grand Junction 
Company has only increased its supply by from about 
11,000,000 to about 12,000,000 ons in the period 
referred to, so that the enormous increase in profits looks 


too much ‘like an unearned increment on the sale of a 
necessary like water, for gr 0 to put up with a 56 per 
cent. increase in the rate in the same period. 

From time to time proposals have been made to bri 
water to London from Wales, and from Cumberland an 
elsewhere, but all have fallen through, for Londoners 
naturally refuse to believe in the inferiority of the Thames 
supply, when the improvements which have been made 
since the 1871 Waterworks Act have brought the quality 
of the water up to that of the Loch Katrine supply, and 
while the London death rate remains amongst the lowest of 
alllarge towns. Recently a scheme for the supply of water 
to London, partly from thestreams and springs of the chalk, 
greensand, and oolitic formations, and partly from the ele- 
vated hill districts of Radnorshire has been published by Mr. 
R. Hassard and Mr. A. W. N. Tyrrell, MM.LC.E. This 
scheme looks to the time when London shall require 
200 million gallons per day, and afterwards 330 million 
gallons; and the estimate for a supply of 220 million 
gallons by the well supply from <a » greensand, and 
oolitic districts, including the 15 million gallons already 
supplied from the New River Company’s chalk springs and 
the Kent Company’s wells, is £10,789,825. The esti- 
mated cost of the works to get 330 millions is £20,500,000, 
when it becomes necessary to resort to the hill districts of 
Radnorshire. This latter supply would come from a 
number of small rivers, and it is not so easy to see that the 
objections which are urged against surface waters from 
agricultural districts cannot also be brought against those of 
Radnorshire, although the analyses given compare very 
well with the waters of the Thames. The authors of the 
scheme regard the waters of the Thames at the parts 
where the London supply is derived as “so hopelessly con- 
taminated by sewage and other contaminations as to be 
quite unfit for domestic use;’ but as this opinion is not 
generally held, and as the practical results do not support 
it, the new scheme must be looked upon as having quantity 
for its reason for existence. It yet remains to be proved 
that it is necessary to go from the Thames basin for all 
that is required if the Rivers Pollution Acts are strictly 
carried out. 


TWIN SCREW ENGINES. 


UNLEss some very excellent reason can be urged against 
the more extended adoption of twin screws, the system 
ought to be more freely employed than it is. Day after 
day we hear of the fractures of the cranks or screw shafts of 
ocean steamers ; in fact, hardly a week passes without the 
occurrence of a casualty of this kind, and in nine cases 
out of ten large passenger steamers are the victims. This 
follows almost as a matter of course—the larger a shaft 
the more difficult is it to make it sound, and the more 
likely is it that it will get out of line. Then in full- 
powered steamers the strains are no doubt ter than 
they are in steamers of moderate speed. e engines 
are driven harder in all sorts of weather; and the shocks 
and strains to which the metal is exposed are augmented. 
Setting on one side the risk incurred when a shaft breaks, 
which is fortunately not very great, we have the cost, which 
is very heavy, to consider. The breakage of a shaft 
may represent in one way or another a dead loss of 
thousands of pounds, which falls, it is to be presumed, not 
on the owners but on the underwriters, Salvage often 
amounts to a very large sum. In one reeent case 
£3000 expenses were incurred in this way alone by 
the failure of a screw shaft. If twin screws were 
used, the saving to underwriters would be very 
large that they could take reduced premiums; and in this 
way the shipowner would be benefitted. We have already 
dealt very fully with the questions raised by the ——— 
of crank and propeller shafts, and we shall not go over the 
ground again. It is a noteworthy fact, however, that in 
no single instance have we heard any ment or objec- 
tion w inst the use of some device which would 
ensure flexibility in the shaft, and so eliminate one of the 
most prominent causes of failure. Noone has said that, of 
the numerous schemes before the public, any or all are bad. 
There is nothing but an obstinate prejudice, so far as 
we can see, standing in the way, and preventing the 
use on board ship of devices which might secure practical 
immunity from casualty. We nise the existence of 
this inertia, and urge shipowners if they are obstinatel 
bent on trying to get by brute force what would muc 
better be = och 9 by skill and ingenuity, to try 
another alternative, and consider whether they would noton 
the whole be very much the gainers by using twin screws. 
That twin screws cannot be made to su mechanically 
is too obviously untrue to require more than a passing 
mention. In the Navy they enjoy high favour. For tele- 

ph ships and for tugs they are much liked. It has 
ce shown over and over in that they adapt 
themselves easily to the lowest, and it is unquestion- 
able that they are admirably suitable for the trans- 
mission of the very highest powers. It is to the 
last de unlikely that both engines in a twin-screw 
ship will break down at the same time; and the element 
of safety thus introduced into steam navigation is really 
of the greatest importance. 

What, then, can be urged against them? When the 
City of Rome was laid down, the propriety of giving her 
twin screws was’ keenly discussed. It was considered by 
some engineers to be very doubtful if a single screw could 
use up without enormous slip the 10,000 horse-power 
which her engines were intended to develope. Finally, 
a single screw was adopted, and it was proved 
then, and has been proved again since, by the Oregon, 
that screws of less than 30ft. in diameter may be 
trusted to deal with over spi et wer. The 

t objection ur against the adoption of twin screws 
fa the case of that much risk of 
breaking them would be incurred whenever the ship went 
into or out of dock. It is not, we think, ee easy to 
pov that any extra risk of the sort would incurred ; 

ut we know that a fear of this kind has done more per- 
haps than anything else to retard or prevent the adoption 
of a system which a very great deal to recommend it. 
There are, however, a good many twin-screw steamers 
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afloat, and statistics showing how often and how much 
their propellers have suffered from the causes indicated 
would prove extremely interesting and valuable. In the 
absence of such figures, it is difficult to avoid the conclu- 
sion that the docking difficulty, as we may call it, is more 
or less imaginary—one of those difficulties, in fact, which 
grows smaller the nearer we approach them, until they 
=e altogether as soon as an attempt is made to touch 
them. 

The most tangible objection to the twin-screw system 
must be sought inside, not outside the ship. It is urged 
that two engines are heavier and more costly than one; 
that they take up more room, and require a larger outlay 
for attendance, repairs, and lubrication. However true 
this may be when we have comparatively small powers to 
deal with, it is difficult to see that there is much in the 
argument when we come to great powers. Two engines 
intended to develope 4000-horse power each ought not to 
cost more than one engine of 8000-horse power; indeed, it 
is questionable if they would cost so much. The large 
engine must have three cylinders, three frames, and three 
cranks. It would be impossible to make a double-cylinder 
engine of the power. The low-pressure cylinders can 
hardly be less than 84in. in diameter, and one cylinder 
to take their place would need to be 120in. Cylinders 
of this size have been put to work at sea, and are 
at work now; but the experience acquired with them 
has been unsatisfactory, and the power developed by 
engines with such cylinders has never, we believe, exceeded 
5000 horses. Be this as it may, it is certain that 120in. 
cylinders are not now made, and thus, as we have said, for 
very large powers at least three cylinders must be used. 
With twin screws only four cylinders would be needed. 
For the sake of illustration, we may assume that a given 
engine has three cylinders, one of 60in. and the other two 
of 80in. diameter. Assuming the piston speed to remain 
the same, two cylinders of 43in. and two of 80in. would 
develope the same power. Thus, other things remaining 
the same, we should have two engines with 43in. cylinders 
instead of one with a 60in. cylinder. We do not say that 
these are the proper proportions to be adopted, but the 
figures we give will suilice to illustrate our meaning. It 
would be ible, and, indeed, desirable, to modify the 
strokes and the piston speeds, and thus still further to 
reduce the comparative cost and weight of the twin- 
screw engines. Furthermore, the crank shafts could 
be greatly reduced in dimensions, weight, and propor- 
tionate first cost. We believe that if proper estimates 
were got out by competent and experienced men, it would 
be found that the difficulty as to cost would vanish like 
the rest into thin air. As regards the engine-room staffs, 
oil, &e., the advantage would e on the side of the single 
screw ; when heavy repairs had to be made, the advantage 
would lie with the twin screw. The paramount objection 
seems to be, after all, that twin-screw engines would 
take up more room than the single engine. This, we 
think, must be conceded. The question remains, How 
much more? This can only be answered when all the 
facts of ony presenter case are before us, and even though 
it is granted that in the matter of space occupied the 
twin screw is at a decided disadvantage, it remains to be 
seen whether the extra space taken up could be utilised in 
any other way. 

Nothing, we may say in conclusion, is more wanted than 
definite information concerning the relative cost, weight, 
space, economy of fuel, and power of twin and single 
screw engines; and we commend the subject to our readers 
as one admirably adapted for a paper to be read before 
me Institution of Mechanical Engineers or Naval Archi- 

cts. 


WATER-TUBE BOILERS. 


THE water-tube boiler is probably very nearly, if not 
quite, as old as any other in use; but it has never enjoyed 
much popularity, at least in this country. In the United 
States the Babcock and Wilcox, and in France the Bell- 
ville boiler, have been diligently pushed, with the result 
that a goodly number of both have been put to work. In 
this country at the present moment it may be said that 
there is only one form of water-tube boiler—namely, 
Root’s—in use. The exceptions are very few indeed, cer- 
tain Howard boilers in use in Barrow-in-Furness being 
the most noteworthy. The advocates of the water-tube 
boiler attribute its neglect to prejudice; but prejudice has 
very little to do with the progress of engineering matters. 
It may delay, it does not absolutely stop. In selecting a 
boiler the steam user is usually anxious to get the best 
thing that can be had of its kind, and if it could only be 

roved conclusively that the water tube boiler was the 
t it would be used. But this is exactly what cannot be 
proved; and there are certain well understood and grave 
objections to all water-tube boilers which have done more 
than anything else to prevent their extended adoption. 
As time rolls on we see types of mechanism rise and fall 
in favour. That which was once little known and 
despised becomes fashionable; while things which once 
stood high in the opinion of the world die out and are lost 
to sight. The water-tube boiler a few years ago made a 
great sensation. It was tried on a colossal scale in the s.s. 
Montana. The ship only made one experimental trip with 
it; her boilers, at all events, were an utter failure. The 
Howard boiler was much talked of, and the patent rights 
were bought for a large sum by a limited company in the 
North. A few boilers are made now, but they are very 
few. The only type which has made any mark is, as we 
have said, Root’s; it lived while its rivals died. Just now 
attention is once more being turned to the subject. The 
Babcock and Wilcox boiler is being pushed in this country; 
and those who can read the signs of the times know that 
a good deal will be said in the immediate future concern- 
ing water-tube boilers. They have been out of favour for 
a time; they are coming to the top again. This is the 
reason why we say anything about them. 
It is claimed for the water-tube boiler that it is cheaper, 


. safer, and more economical than the Lancashire, Cornish, 


locomotive, or marine boiler. We may for the moment 
concede al] this for the sake of argument, and proceed to 


ask, How muclr?) How much cheaper? How much safer? 
How much more economical is it than, let us say, a first- 
rate locomotive or Lancashire boiler? To these questions 
we have never yet seen anything like a definite and com- 
pte answer. We do not now speak of any particular 

iler, but only of the type—only, in short, of boilers in 
which the water and steam are inside a considerable number 
of comparatively small tubes or pipes. So far as we are 
aware, there isnot thesmallest reason to think thatsuch boilers 
are more economical as a class than Lancashire boilers as a 
class. If the contrary isthe case, the facts haveneverreached 
us. Particular boilers of the Lancashire type have been 
beaten by particular boilers of the tubulous type, and vice 
versd. This proves nothing. Taken as classes or types, we 
suppose there is very little to choose between Lancashire, 
locomotive, or water-tube boiler in the matter of economy 
of fuel. As regards cost it is not easy to arrive at facts. 
As far as we know, the difference, if any, is small. The water- 
tube boiler cannot be sold and, erected, and put to work, at 
a much less price than its rivals. Concerning safety we 
speak with considerable hesitation. There have not been 
any factories destroyed by tubulous boilers. This much 
we concede at once. But there have been several bad 
accidents with them, and not a few lives have been lost. 
Not many accidents and not many lives lost in the abstract, 
but a fair proportion, if we bear in mind that the number 
of water-tube boilers at present at work is very small. 
Thus, then, it seems to be clear that the tubulous boiler is 
in no good sense pre-eminent. It cannot give its rivals a 
thorough beating. It may be a very excellent type of 
generator, but it is not prominently the best type, and this 
has retarded its adoption. 

So far we have said nothing concerning its demerits. 
It is necessary to refer here to only two. These are its 
tendency to prime and its tendency to boil dry when 
pushed. No doubt we shall receive a number of letters 
from various makers asserting that their boilers, although 
tubulous, never prime and never boil dry. That excep- 
tional boilers these merits we shall not pretend to 
dispute; but this does not affect the fact that this type of 
boiler has a reputation for priming and boiling dry. This 
is not disputed by the sp of this class of steam 
generators; on thecontrary, each inventor insists on it, point- 
ing out that all other water-tube boilers, save that particular 
one in which he is interested, are primers. As we 
have said before, we are not now concerning ourselves 
with any particular make of boiler, but only with the class 
as a whole, and we repeat that it is generally admitted 
that it primes, This is a very bad fault; and there seems 
to be only one way in which it can be got over, namely, 
that pointed out by Dr. Ernest Alban, of Mecklenburgh, 
nearly forty years ago. It consists in letting the boiler 
prime as much as it likes, and catching the steam and 
water in receivers, where separation takes place, the water 
returning to the boiler and the steam to the engine, All 
modern successful tubulous boilers are fitted with receivers, 
sometimes two or even three being attached to each boiler. 
We do not know that there is anything objectionable in 
this, but it sometimes happens that space can only be 
found with considerable difficulty for the tubes of con- 
siderable dimensions which constitute the receivers and 
separators; and it is doubtful at the best of times if 
boilers of this class supply steam as dry as that which may 
be had from more commonplace generators. As to boiling 
dry, that will not take place unless the fires are pushed. 
It will not perhaps take place in some water-tube boilers 
at all. Asa general rule, however, the water-tube boiler 
does not lend itself kindly to being forced, and the larger it 
is for a given power the more satisfactory will be found its 
performance. 

We have certainly no desire to do the tubulous boiler 
any injustice. We have written concerning it according 
to our lights, and we shall go so far as to add that in our 
opinion most steam users will endorse all that we have 
written. We have, so to speak, endeavoured to formulate 
popular opinion on this subject. We are quite open to 
conviction; we are willing, indeed, to admit that the 
tubulous boiler is as good as any other, but we are not dis- 
posed to go further. It would, however, interest us, and 
no doubt many of our readers, very much if some one—an 
authority—well skilled in steam boilers would set forth in 
our correspondence columns the merits of the water-tube 
boiler. Let us, as we have begun, keep clear of special 
boilers, and deal with the type asa whole. Such an end 
would, perhaps, be best attained if our correspondents 
would each write about someone else’s boiler. Thus the 
representatives of Messrs. Babcock and Wilcox might take 
the Root boiler, and show that it is really better than any 
Cornish or Lancashire boiler; the representatives of the 
Root boiler might in turn show the good points of the 
Babcock and Wilcox boiler, and so on. We have no 
doubt that in this way a considerable amount of useful 
information might be obtained. The wholesubject would 
be brought before the steam user with some semblance at 
least of novelty, and we should have a statement of recent 
experiences which could hardly fail to be at once interest- 
ing and instructive. 


THE 112 LB. STANDARD WEIGHT. 

Tue British Association of Inspectors of Weights and Mea- 
sure which was formed in Manchester about three years ago is 
taking up the question of the proposed new standard weight of 
112 lb., and at the annual meeting which is to be held in Glas- 


‘gow during the present month a resolution is to be submitted 


which closely affects the interests of ironmasters with regard to 
this matter. The resolution to be proposed is to the following 
effect :—“ That the members of the British Association of In- 
spectors of Weights and Measures respectfully submit to the 
Board of Trade that they do not consider it at all neces- 
sary that a new standard weight of 1121b. should be legalised, 
and for the following reasons :—That it is so near the size of 
the cental or 100 Ib. weight, and in consequence liable to be 
used fraudulently; that anyone requiring such a large 
weight could use the already legalised cental; that if a concession 
is to be made to one business, can the Board of Trade consistently 
refuse to grant a special weight to any other business ; that the 
concession asked for by the ironmasters, if granted, will destroy 
the main principle of the Weights and Measures Acts, 1878, as 


therein expressed, which is uniformity.” Another question of 
considerable importance that is also being. brought forward 
specially for consideration is with regard to the weights and 
scales used for Government purposes, and resolutions are to be 
submitted in which the opinion is expressed that it is not only 
desirable, but absolutely necessary, for the protection of the 
public, that duly authorised inspectors of weights and measures 
should be empowered to enter any place where weights and 
scales are kept and used by employés of the Post-oftice, and 
that the attention of the Board of Trade should also be called to 
the continued use of the old troy weights in some districts and 
in Government offices, and that the stamping of new weights of 
such denomination is clearly illegal. 


PUBLIC WORKS IN NEW SOUTH WALES. 


WE have from time to time given our views on the manage- 
ment of public works in the Colonies, and especially those in 
Australia. We now draw the attention of our readers to the 
first of a series of letters which appears in our columns this 
week from a correspondent in New South Wales, specially 
qualified for the task he has set himself of informing his country- 
men in England of the last phases in Colonial mismanagement, 
to which we have so often had to take exception. New South 
Wales owes much of her prosperity to the sensible way in which 
she has kept clear of the errors of her neighbour Victoria. A 
most interesting account of the progress of these two Colonies 
is to be found in Mr. Richard Tangye’s new book of travels, 
which we recommend to our readers, and of which wé may have 
more to say on a future occasion. It appears that the manu- 
facturers in Sydney who desire to adopt the protectionist laws 
of Victoria have adopted the indirect and unfair method of dis- 
crediting the quality of engineering material imported from 
England. The means by which this is attempted will be found 
in the letters from our correspondent “N.S. W.,” to which we 
have above referred. It may be natural and excusable for 
Colonial manufacturers who aim at meking rails and bridges to 
claim prohibitury customs’ duties, but to decry, as a means to 
their own benefit, the quality of the goods manufactured by the 
leading firms in England, and to praise by inference the work of 
their own hands in the Colony, is going further than might be 
expected. Meanwhile, our manufacturers at home are busier 
than ever on Australian orders, and those who are responsible 
in New South Wales for the proper disposition of the public 
money have as yet prevented in the interests of the community 
that misappropriation of the funds entrusted to them which 
would be the immediate result if the intrigues now in progress 
were to succeed. 
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British Mining: A Treatise on the Metalliferous Mines of the 
United Kingdom. By Rosert Hunt, F.R.S.; 8vo., pp. 994. 
London: Crosby Lockwood and Co, 1884. 

Tue author of this large volume has, as those of our readers 

who are interested in metal mining well know, been 

occupied for nearly forty years in the collection and reduc- 
tion of the terms of the produce of the mineral workings 
in the United Kingdom. Before the year 1845 no attempt 
at the collection of mineral statistics, from the country as 
a whole, had been made, and it is practically to Mr. Hunt’s 
exertions alone that the system that prevailed up to the 
year 1881 of publishing returns obtained by the voluntary 
co-operation of the mineowners was elaborated. Latterly, 
however, new ideas have prevailed, the voluntary system 
has been given up, and the plan of compulsory returns 
under the provision of the Mines’ Regulation Acts has 
been adopted instead. This has necessitated the transfer 
of the work to the Home-ofiice, the old Mining Record- 
office being abolished. With the termination of the 
activity of a very useful branch of the public service, which 
has in its time served as a model for similar establishments 
in foreign countries, and which was always honorably dis- 
tinguished by being the earliest in the field with its work, 
while most foreign Governments were two years or more 
in arrear with the returns, the author has done good 
service by the publication of this present work, which in 
some way represents that done as a whole by his office 
during its continuance. In view of the very large amount 
of information contained, it will not be possible to give 
more than a general idea of the contents of the volume. 

These are comprised under four following heads, namely : 

(1) Historical sketch. (2) The formation of mineral 

deposits. (3) Practical mining. (4) The future of British 

mining. 

The first, or historical section, includes notices of all the 
prominent mines at work before the end of the eighteenth 
century, commencing with the tin streamers of Cornwall, 
who in pre-Christian times traded with the Pheenician 
merchants at St. Michael’s Mount, or wherever else the 
Iktis of Diodorus may have been. Then follow notices of 
the different Roman lead mines in the Mendips, Shrop- 
shire, Derbyshire, and elsewhere, and the copper mines of 
Pary’s Mountain, Anglesea. The introduction of German 
miners into England in the reign of Elizabeth in 1570-80, 
marks the commencement of copper mining on the great 
scale, and what manner of men these were is amusingly 
set forth in the narrative of the doings of Ulrick Frone at 
Perran Sands in Cornwall, and Daniel Hochstiitter in 
Cumberland, as collected by the late Colonel Grant Francis 
from documents in the Record-office and elsewhere, which 
the author has laid under contribution with due acknow- 
ledgment. These foreigners are also credited with the 
introduction of the divining rod into Cornwall. The next 

at events in our mining history are the successful 
working of the Cardiganshire mines in the beginning of 
the seventeenth century by Sir Hugh Middleton, and 
their less successful continuance by the Company of Mine 

Adventurers, which lingered on till the middle of the 

eighteenth century. The last of the great historical 

mining companies, the London Lead Company, formed by 
the Society of Friends in the reign of William. and Mary 

—1690—and still at work, at one time carried on mines on 

both sides of the Pennine chain in the Northern counties, 

but at present its operations are confined to the valleys 
of the Tees and Wear in Durham. 

The second book on the formation of mineral deposits 
is divided into four chapters, treating respectively of (1) 
The Rocks of Mining Districts and the Distribution of 
Metalliferous Deposits ; (2) Mechanics of Mineral Veins, 
Faults, Cross Courses, &c.; (3) The Laws relating to 
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Mineral Deposits ; (4) Remarkable Phenomena observed 
in Ore Deposits, Under the first of these different heads 
are included notices of the more important districts ; and 
under the last of these of the most remarkable mines in 
Cornwall and elsewhere, the latter being illustrated with 
plans and views in considerable number, Among these 
the sonar and sections of the Parys and Mona mines in 
Anglesea may be noticed as especially interesting. 

Book third, or that on practical mining, contains notices 
of the leading improvements into the working of mines of 
late years, and more particularly of boring machinery, 
which is treated in very full detail, and is perhaps'the best 
compendium of information upon this importantsubject that 
has as yet appeared. The subject of dressing a mechanical 
preparation is also very fully treated, the newer forms of 
machines for dressing fine stuff and slimes, upon which the 
successful handling of the masses of poor stuff produced in 
most large mines at the present so much depends, receiving 
especially full and careful notice. A table on page 91, 
defining in few words the functions of each of the Vifferent 
kinds of crushing, sizing, and separating machines, will be 
found to be extremely useful as an vide memoire in planning 
dressing floors. In the fourth and final book,’ the future 
prospects of British mining are discussed somewhat hope- 
fully, the author arriving at the conclusion that there is 
little chance of the Cornish supply of tin ore giving out 
within depths that are still quite attainable, though there 
is less promise for the future of lead and copper mining. 
In these the question of foreign supply is largely involved, 
and especially in the case of lead no great improvement can 
be expected so long as the enormous production of Spain, 
Germany, and the United States is maintained. The 
author concludes with a few wholesome remarks on the 
necessity of economy and honesty in all departments of 
British mining if foreign competition is to be successfully 
met. 

The statistical matter contained in the text is supple- 
mented by a copious appendix, and there is also a glossary 
of the principal terms used in the different mining dis- 
tricts of the United Kingdom. 

From the above brief notice of the contents of the 
volume it will be readily understood that it is not a syste- 
matic treatise upon mining, either in form, or technically, or 
froma historical point of view, but is rather to be regarded as 
<—ooes to such treatises; as containing a mass of 
information not elsewhere available, and as such, of the 
greatest value to those who may be interested in our great 
mineral industries. 

The volume is very handsomely got up, both as regards 
printing and illustrations; but it is decidedly unwieldy. 
It is to be hoped that the edition de luxe mania is not 
going to take hold upon our scientific works as it has done 
in general literature. For all practical purposes it would 
have been better to have divided the work into two 
volumes, a course that will probably be followed by most 
of its readers when rebinding it. 


THE EXTENSION OF INDIAN RAILWAYS. 


WHEN Parliament resumed its labours after the Easter recess, 
Committees on both public and private Bills and questions 
developed a surprising degree of energy, as though the work 
entrusted to-them was areal pleasure. That members of Par- 
liament generally are gratified at being told off for this kind of 
duty it is not easy to imagine, but it is one of the conditions of 
a seat in the House, and it must be admitted that hon. members 
discharge the task as a rule with ‘creditable zeal and efficiency. 
The gentlemen who move for Select Committees, and the pro- 
moters of private undertakings are, of course, delighted to 
obtain these Committees, but the pleasure is generally limited 
to them, and the other members have to go through the labours 
allotted to them with as much grace and attention as they can 
muster. Occasionally a question comes up for the consideration 
of a Select Committee, ii which a large number of gentlemen 
are interested, and this is especially the case with regard to 
Indian subjects. On both sides of the House there are gentlemen 
who have either spent many years in India in an official capacity, 
or have made Indian affairs a special object of study at home ; 
and to these a large and an elaborate inquiry affecting our 
Eastern Empire appears to be a great source of satisfaction. 
Each hon. member, of course, considers himself an expert, facile 
princeps, and a place on a strong Parliamentary Committee 
gives him great opportunities of displaying his knowledge and 
opinions, Such a Committee is that appointed several weeks 
ago to consider the knotty question of developing the railway 
system in India, on the motion of Mr. Slagg, one of the mem- 
bers for Manchester, largely interested as 4 merchant in the 
commercial condition of India, Of the early proceedings of this 
Committee, which numbers nineteen members, we have already 
given some account, and we may now return to the subject. 

Under the chairmanship of Mr. Baxter, this Committee have 
held two or three further sittings since Easter, at which various 
kinds of evidence has been taken. In the course of the further 
investigation Mr. Bullen Smith, speaking largely for the East 
Indian Association, recommended that £10,000,000 annually 
should be spent in the construction of additional railroads, 
under the guarantee system; but he prudently added that as 
India itself could not bear this burden, the money should be 
raised in England. Mr. Lord, a Manchester merchant, who 
twenty years ago was engaged in business in Bombay, and while 
President of the Chamber of Commerce of that city—as he has 
since been of the Manchester Chamber—traced the improve- 
ment in the quality of Indian cotton largely to the railway 
facilities for the cotton trade, and the stimulus given by the 
railroad system to the cultivation of cotton. From this he 
argued that a further development of the railroad system 
would produce like-results in regard to other valuable com- 
modities, especially wheat and other grains. He advocated the 
broad gauge principle for the main lines, and said he was so 
satisfied that the Indian railways would in the end pay, that he 
would prefer to see them owned by the State—with a view of 
course to the profits of the future going to the State—instead 
of to private owners. At the same time he admitted that there 
were certain objections to a State ownership of the railways, 
one of which was that if the Government strove to construct 
new railways too rapidly and with borrowed money, the railways 
would suffer in the event of a war or of financial deficits. On 
these grounds he rather abandoned the notion of State-made 
railways ; but still he urged that the Government should 
assist private enterprise in that direction, seeing that the 
probable dividends would not sufficiently tempt English 
capitalists, Therefore he thought, with Mr. Bullen Smith, 


that the Government might appropriate £10,000,000 a 


year for this purpose, but proposed that one-fourth of 
that sum should be raised in India. Mr. J, K, Bythell, a 
Bombay and Manchester merchant, stated that no less than- 
five millions yearly had been spent on Indian railways between 
1860 and 1884. For the greater part of that time the annual 
deficit had been two millions, but that had now been charged to 
an annual surplus, and therefore he contended that the Govern- 
ment might and ought to spend at least four millions a year 
more than the average of recent years upon railway extensions, 
and urged the Committee to recommend that policy. On purely 
financial points, Mr. Hardy, secretary to the Bank of Bengal, 
was examined. He gave it as his opinion that the two-and-a- 
half millions which the previous witness had said should be 
raised in India were more than could be borrowed in that 
country with advantage, seing that about one of the two-and-a- 
half millions which was borrowed in India was absorbed in India 
itself. He was, however, disposed to leave it to the Government 
of India to borrow in both countries as they should think 
desirable, and he stated that there was a strong public feeling 
in India in favour of a further and a larger development of the 
railways. This opinion, however, he admitted was European ; 
but then he rightly pointed out that the natives as a rule took 
no interest in the subject, and certainly did not subscribe the 
capital, 

One of the most valuable witnesses yet examined was Major 
Conway Gordon, Accountant-General of the Public Works 
Department in India, who gave evidence on three main points, 
viz., the rate of expenditure on railways proposed by the 
Government of India, the class of works proposed by the 
Government, and the alternations proposed by the Government 
with regard to borrowing for public works. On the first point 
he stated that the Government contemplated spending during 
the next five years, directly or indirectly, through companies, 
£33,462,000, leaving private persons to spend £24,288,000, making 
£50,000,000. altogether. Of the £33,462,000, £28,262,000 would 
be for new railways, and the remainder for improvements and 
extensions of existing lines. Also of that total sum, £17,822,000 
would be spent by the Government directly, the balance through 
private agencies. He mentioned that the charge to the public 
for public works was gradually decreasing, and the Government 
of India had good reason to anticipate that before very long they 
would be able to do all the work without any such charge on 
the public, except in regard to the loss by exchange, by means 
of railway, irrigation, or other works. Of the £17,822,000 to 
be spent by the State directly, £11,000,000 would go to con- 
structing 1647 miles, £2,899,000 on 499 miles, and £48,000 on 
one mile to be constructed. To this would be added £700,000 
for working expenses and surplus stores, £1,500,000 additional 
outlay on existing lines, and a like sum on the East India Rail- 
way for improvements and extensions. With respect to the 
second point, viz., the class of works proposed, he said it was 
proposed that the restrictions imposed by the existing regula- 
tions should be removed, and the Government of India be left 
to carry on their work on the principle of the sum borrowed 
being always governed by the possibility of good works being 
carried out without involving further burdens upon the people; 
and on the third point he stated that the view of the Govern- 
ment was that the annual loan of £1,800,000 should be increased 
by £350,000. Mr. R. W. Crawford, chairman of the East 
India Railway, was also examined. He entered into a lengthy 
statement as to rates and conditions of existing lines in India, 
and expressed the view that there was no real demand for new 
railways, and that probably not one person in a hundred had 
taken part in the supposed agitation for a further extension of 
the system. 

The Committee do not seem to have been able to get along 
far without the assistance of Major Gordon Conway, Deputy 
Controllerof the Public Works Department of India, for once more 
at the sitting following those above noticed he was called into 
the chair as a witness. He then gave further particulars as to 
the probable cost of the railways which the Government of India 
contemplated being made, and other details bearing on the same 
project. Speaking upon the railways which had already been 
constructed, he mentioned that the only one that was not likely to 
pay was the Raipur-Vizagapatam line. The policy and first aim 
of the Government, he explained, was to make lines to protect 
the country from famine, and of course such protective lines 
were most required by the least populated and least productive 
districts. He expressed the view that some of the railways now 
being made were likely to prove remunerative, and that even in 
parts of the country not likely to pay, the people would not sell 
their surplus produce in prosperous years and leave themselves 
without in famine or bad years. But even if that were likely 
to be done, if railways were made to a sufficient extent supplies 
could always be obtained, because famine never prevailed 
over the whole country at the same time. Upon the 
question of roads versus railways, he advised the construc- 
tion of railways, on account of the expensiveness of making 
roads in some districts, and also because the extension of the 
railway system would promote the prosperity of the country 
generally, increasing the production, and proportionately raising 
the prices. After giving the Committee an idea of the amount 
of land still awaiting cultivation and development by the help 
of railways, Major Conway mentioned that between Moollan 
and Lahore there was land waiting for the plough like an Ameri- 
can prairie, but that a canal would be necessary to irrigate that 
land. A company which Messrs. Hoare, Millan, and Co. were to 
promote was to have the right, if formed, of purchasing the 
Chattingur State Railway at cost price, and to change it from 
the metre gauge to the broad gauge. The Government of India 
would pay a dividend of 4 per cent. on the cost of the stan- 
dard gauge line up to a limit of five crores of rupees, the 
guarantee to be limited to seven years. They would also have to 
supply the land, but they would have the right to purchase the 
railway on certain favourable conditions, and at the same time 
they would have control over the rates. The completion of this 
scheme had, however, been suspended until this Committee had 
concluded their inquiry and reported. 

On Tuesday last the Committee met again, and on that occa- 
sion they took a different class of evidence. Mr. Kendel, con- 
sulting engineer to the Secretary of State for India, instructed 
the Committee on the traffic, capacity, and construction of 
various Indian railways, referring specially in regard to the 
latter point to the adoption of the narrow gauge. The cost of 
the narrow gauge, he explained, was only £4500 a mile, as 
against £6000 a mile for the broad gauge, and he further 
assured the Committee that the cost of working was also in 
favour of the narrow gauge even where there were heavier 
gradients, higher charges for coal, &c. In the same spirit he 
combatted the view that there was inconvenience in a break of 
gauge. At the same time he discouraged a too rapid construc- 
tion of railways in India because of the difficulty of obtaining 
properly qualified engineers, though apart from that considera- 
tion, he was anxious to see a large development of lines, more 
especially as he believed they would prove a valuable source of 
reyenue in due time, 


THE ALBERT EXHIBITION PALACE. fy 

On page 443 we give illustrations of the ironwork of these 
buildings, which explain themselves. In our last impression, 
page 432, we described the building at some length, and we 
referred to the exceptionally fine organ, which will no doubt 
constitute one of its principal attractions, We now add the 
following particulars concerning this instrument taken from a 
printed description of it :— 

It has long been known to the musical world as perhaps the 
most perfect organ extant, both for musical tone, balance of 
power, and constructive art ; indeed, with the exception of the 
great organ at Haarlem, there is no instrument that can com- 
pare with it for beauty of effect, and the Holmes organ exceeds 
even the latter instrument in size, power, and sweetness. It 
may be here mentioned that the late Chevalier Lemmens was 
for more than two years an almost daily student at this instru- 
ment, avowing that it was the only organ in the metropolis 
worthy of being studied and performed upon, and when it is 
considered that it) embraces thousands of combinations, each 
one capable of producing the most varied and pleasing effects, 
the resources at the command of the player are endless and 
worthy of special study, such as the late Chevalier Lemmens 
bestowed upon it. The foundations for the organ are complete, 
and the re-erection will be commenced without delay and will 
likely be completed within six weeks, This great organ stands 
50ft. high, exhibiting a bold and imposing front, of the 32ft. 
metal double diapason pipes massed in three towers, with a suc- 
cession of large scale pedal pipes on each side, and double tiers 
of 8ft. work on each side the central tower, the entire front 
being over 30ft. in width, and the organ itself from the console 
30ft. in depth. In addition to the height of the case work an 
additional 13ft. has to be added for the wind arrangements, 
bringing up the total height of the instrument from the founda- 
tion to 63ft. The organ has four manuals of the usual five 
octave compass, with a pedal board of 24 octaves. It consists, 
however, of six distinct organs and not five, the highest key- 
board serving for an “Echo” organ as well as for a “Solo” 
organ, the “Echo” being placed at some distance from the 
great organ, and controlled by electric action. The nymber of 
speaking stops is as follows :—Pedal organ, 11, includihg metal 
double open diapason, and contra bombarde, each of 32ft. speak- 
ing length ; great organ, 14 stops ; choir organ, 12 stops ; small 
organ, 16 stops ; solo organ, 5 stops ; echo organ, 6 stops ; and 
there is a carillon of 61 bells—five octaves—making a grand 
total of 65 sounding stops, every stop extending throughout 
the entire five octaves on the keyboards, in addition to which 
there are thirty combination accessory movements, bringing up 
the entire total to ninety-five mechanical registers distributed 
between the hands and feet that control the tone colour of the 
instrument. The number of pipes at the performer's command 
is over 4200, the wind to fill them being supplied by a steam 
engine of 11-horse power. Every approved modern invention 
is applied to this gigantic instrument, which forms one of the 
most perfect examples of the organ builder's art. The following 
detailed description of the instrument may be read with interest 
by the general public, who so far have not had the opportunity 
of hearing it in Mr. Holmes’ private concert-room at the Hall, 
Primrose Hill. The great organ is controlled by the lowest 
keyboard, the choir by the second keyboard, the swell by the 
third, the solo by the fourth keyboard, and the echo organ by 
the fourth. The necessary changes of tone are effected by 
means of eight combination pedals, and a series of eight small 
pistons placed between the keyboards, both of a new construc- 
tion. ‘The soundboards receive the wind at various pressures 
from fifteen separate reservoirs, which derive their supply from the 
main bellows, placed in the basement. The regulation of the 
wind supply is automatic. The keyboards are detached from 
the organ itself, and reversed in position, so that the player 
faces the audience, and is enabled to hear the various effects of 
tone produced without difficulty. Every stop extends through- 
out the entire manual compass, and the keyboards are con- 
structed so that a passage of organ music can be readily played 
on two adjoining rows of keys by the same hand. The various 
stop handles are within convenient reach of either hand, and do 
not ascend beyond the level of the fourth keyboard. Vacuum 
pheumatic instantaneous drawstop action is applied to the whole 
of the registers of the several organs. Vacuum pneumatic touch 
is applied to the great, swell, and pedal claviers. The couplers 
and other accessory appliances are acted upon by a system of 
pedals; and a tremulant, also brought into operation by means 
of a pedal, can be applied to any of the reed stops in the swell 
and solo organs. The vox humana stop in the organ is one of 
the finest in Europe. The instrument contains two stops of 


'32ft., ten stops of 16ft., thirty-three stops of 8ft., twelve stops 


of 4ft., one stop of 3ft., four stops of 2ft. speaking length, three 
compound or mixture stops, and seventeen reed stops. The 
largest pipe in the organ is to be found in the central tower, and 
is in metal, 38ft. high and 20in. in diameter; vibrating thirty- 
three times in a second, and sounding the lowest C of the 
musical gamut; the weight of this pipe is about one ton. The 
organ is to be erected at the end of the Connaught Hall at the 
Albert Exhibition Palace, and will present a commanding 
appearance, The instrument was inaugurated in January, 1876, 
by a series of recitals, Mr. W. T. Best, the designer of the instru- 
ment, presiding on the opening night; M. Guilmant, the well- 
known organist of La Trinité, Paris, presiding at the second 
recital; and the celebrated Belgian organist, M. Lemmens, 
occupying the instrument at the third recital. ; 

It may interest the musician to note the relative sizes and 
magnitudes of the Holmes organ, and the two most celebrated 
and best known of the European organs—namely, the great 
organ of the Cathedral Church of St. Bavon, Haarlem, and the 
great organ of St. Nicholas, Freiburg, Switzerland. 

The Haarlem organ was built by Christian Miiller, of Amster: 
dam, and was commenced in 1735, and finished in 1738, occupying 
nearly 3} years in construction. It contains sixty sounding 
stops, all being through stops, except the cornet and hautboy in 
the great organ. The 32ft. metal pedal pipe in the front tower 
is 39ft. long and 15in. in diameter. ‘There are two stops of 352it. 
speaking length on the pedals. The organ has no composition 

als or other mechanical appliances, except two couplers and a 
tremulant. It stands 90ft. high, 50ft. broad, and 14ft. deep. 

The Freiburg organ, built by Aloise Mooser, of Freiburg, was 
commenced in 1827, and finished in 1834, occupying nearly eight 
years in construction. It contains sixty-one sounding stops, all 
being through stops. The organ has no stop of 32ft. speaking 
length upon the pedals, and has no composition pedals or other 
mechanical accessory movements. 

The Holmes organ, built by Bryceson Brothers, of London, 
was commenced in 1872, and finished in 1875, occupying over 
three years in construction. It contains sixty-five sounding 
stops, all of which are through stops of five octaves, and a 
carillon of sixty-one metal bells. The organ has nine couplers 
and twenty-one mechanical combination and accessory move- 
ments. The echo organ is erected as an independent organ at a 
distance of 100ft, 
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‘Tue engravings given above illustrate a form of electrical 
governor for controlling the speed of engines driving dynamo- 
electric generators, invented by Mr. P. W. Willans, of Thames 
Ditton, and applied by Mr. R. E. Crompton at the Victoria 
electric lighting installation and elsewhere. The governor con- 
sists essentially of a solenoid and core, by the action of which 
the movements of a small valve, which controls the stroke 
of a hydraulic piston, connected to a piston throttle valve, 
aredetermined. The solenoid thus has but little to do, although 
it controls a large steam valve. In following the description, it 
must be borne in mind that the function of this governor, unlike 
that of all others, is to vary the speed of the engine, not to keep 
it constant. 

In our engravings, Fig. 1 shows the standard form of the 
governor, and Fig. 2 a special form as adapted to the engines at 
Victoria. In Fig. 1 A A are the coils of the solenoid, and B is 
an iron core suspended inside it by a spring, so adjusted that 
when the desired strength of current is passing through the 
coils, the core shall occupy a position in which a small move- 
ment one way or the other shall not materially affect the 
strength of the pull upon it. The solenoid, it will be under- 
stood, is pulling against the spring, so that if from any cause, 
such as a reduction in the number of lamps, the current 
becomes stronger, the core will be drawn downwards ; if, on the 
other hand, the current is weakened, the spring will overcome 
the pull of the solenoid, and will raise the core. The latter is 
connected by the rod R with a small double piston valve P, 
which works inside the main hydraulic piston P! as the latter 
works inside the cylinder X. The hollow piston-rods N and 
N*—connected with P!—pass through the ends of the cylinder 
X, and N? is connected by the rod F with the throttle valve, 
or, -if so desired, with the expansion gear of the engine, as for 
example with the quadrant of the ordinary link motion. The 
piston P* has an annular space round it M, into which water or 
other. fluid ure is admitted by the pipe 8S. By a passage 


therefrom, shown in dotted lines, the annular space M com- 
municates with the annular space between the two pistons 
which form the piston valve P. A passage K leads from the 
lower piston of the piston valve P to the upper end of the cylin- 
der. A similar K* leads from the upper piston of the 
piston valve P to the lower end of the cylinder. 
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In the position shown the current is supposed to be constant 
and the mechanism is at rest. If now the current is increased, 
the piston valve P is lowered by the lowering of the core B, 
and pressure is admitted to the top of the piston P' by the 
passage K, which is uncovered by the upper piston of the piston 
valve, and at the same time the space below P' is opened to the 
exhaust by the passage K* and the hollow rod N'. This causes 
the piston P' to descend, and as it descends it closes the 
throttle valve by means of the rod F, and reduces the speed of 
the engine and dynamo, which in turn weakens the current and 
so stops the downward motion of the core B and the piston valve 
P. The latter coming to rest is immediately overtaken by P’, 
and the passages K and K’, being brought opposite to the now 
stationary piston valve, are closed, and the motion of P', owing to 


Fig. 2 


™ 


the inelastic fluid employed, is also immediately arrested. If 
the current is weakened the reverse action takes place. The 
sequence of the various actions described is extremely rapid, and 
consequently the piston P! follows so closely upon the piston 
valve P that the stopping or slowing of the latter produces an 
instant effect upon the motion of P, and “hunting” is entirely 
prevented. P* cannot go too far and overdo its part. 

Another way of attaining the same result is to connect the 
piston working the throttle valve, the core of the solenoid, and 
the piston valve to different points ina bar. Fig. 2 shows an 
arrangement of this kind. In this and Fig. 3 A are the coils of 
the solenoid, B the iron core sheathed with brass and carrying 
an ear upon which rolls a roller on the bar X. To this bar is 
connected the piston valve P, X is jointed at another point to 
the rod which connects the piston P' to the throttle valve in a 
cylinder T. When the spring overpowers the current and the 
cere valve P is raised, water or other fluid pressure is admitted 

yy the passage K to the upper side of the piston P', and the 
throttle valve is opened. When the current overpowers the 
spring and the valve P is lowered, the fluid pressure passes in 
like manner by the passage K', to the underside of piston P', 
and the throttle valve T closes. As the piston P’ rises it raises 
the bar X with it, and consequently the piston valve P, until 
the latter has again closed the passages K and K" leading to the 
cylinder in which the piston P* works, when the mechanism 
is at rest. This is analogous to the “overtaking motion” in 
Fig. 1, and both are related to the so-called hunting gear or 
“ differential action” applied in steam steering gears and else- 
where. Butit is impossible not to be struck with the beauty of 
the t application, which gives to such a weak and sensi- 
instrument as the solenoid control over 

e powerful governing agency of hydraulic pressure. 

The pruiee has already been applied in several in- 
stallations beside that at Victoria, and governors are in 
hand for upwards of a dozenothers. The advantage of a system 
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WILLAN’S ELECTRICAL GOVERNOR. 
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of regulation which permits both ‘engine and dynamo to run 
slowly when little work has to be done, and fast only when the 
work increases, is obvious enough, for although self-regulating 
machines have been brought of late to a high degree of perfec- 
tion, it cannot be contended that the maintenance of a constant 
high speed is so good a thing in itself, however necessary it might 
appear so long as the only known means of automatically regu- 
lating an engine involved running it at an invariable speed. 
But the advantages of the new system are not limited to reduc- 
tion in wear and tear of engine and dynamo, and therefore in 
the expenses of working. It is urged that the first cost of 
the installation is reduced by the substitution of a plain 
shunt-wound machine for the more costly self-regulating 
type, and it is claimed, further, that the results are con- 
siderably more perfect. The variation in electro-motive 
force is, we are told, certainly less than 3 per cent., and, 
as a rule, less than 1 per cent., even under tests of much more 
severe character, as regards variation in the number of lights, 
than any installation is likely to be exposed to in practice. We 
understand that a later patent of Mr. Willans covers a great 
number of variations in the form of the governor described 
above, and provides also for those cases where water pressure 
cannot be applied with convenience. We shall probably illus- 
trate some of these forms upon another occasion. 

The governor is manufactured by Messrs, Willans and Robin- 
son, of Thames Ditton, Surrey, by whom the well-known 
Willans’ engine is also made. 


HYDROGEN LAMP. 

Tue hydrogen lamp which we illustrate by the accompanying 
engraving is a recent application in a very convenient form, by 
Measrs. Newton and Co., Fleet-street, London, of the fact that 
a stream of pure hydrogen striking on spongy platinum makes 
the platinum red hot—so hot, in fact, that the platinum in its 
turn ignites the gas; and we refer to it here, not only as a very 
clean and convenient source of occasional light, but because the 
arrangement comprises an ingenious idea, which should be 
applicable electrically. The lamp consists of an outer jar 
A, containing slightly acidulated water, and hanging from the 
brass top B is a bell-shaped glass jar F, without any bottom, and 
closed at the top by a stop-cock D, A small nozzle is attached 
to the stop-cock, and opposite it is fixed a brass cap C, con- 
taining a piece of spongy platinum. Inside the glass bell is a 
wire, on which is hung a piece of zinc Z, The glass vessel A is 


filled to a depth of 4in. with a mixture of 1 part of pure sulphuric 
acid to 14 parts of water. When the brass top is put in its 
place with the bell glass hanging in the acid, the bell glass being 
closed at the top, will, of course, be full of air. By means of the 
lever handle E of the stop-cock the air is let out and the acid rises 
andcoversthezinc, producing immediately bubbles of hydrogen gas. 

The gas so produced in the bell glass forces out the acidulated 
water, which will accordingly rise to a greater height in the outer 
vessel. The gas in the bell is therefore kept under a constant pres- 
sureof about 4in. of water, while the zinc hangs free from the acid, 
thus stopping all action until the lamp is used. When a light 
is required the handle is pressed down, the gas in a stream is 
projected on the platinum, and becomes ignited. The flame may 
be used to light paper, candles, cigars, &c., and being automatic 
in the production of hydrogen, and in stopping the action of the 
acid on the zinc, the p lasts a long time without any atten- 
tion. The method by which the oxidised material is auto- 
matically removed from the acid ought to be applicable in other 
ways, and no doubt will find its use in secondary batteries with 


hollow electrodes. 
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PUNCHING AND SHEARING MACHINE. 


MESSRS, DAVIS AND PRIMROSE, LEITH, ENGINEERS. 
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We illustrate by the accompanying engraving a large punch- 
ing and shearing machine by Messrs, Davis and Primrose, Leith. 
The machine is for punching and shearing iron plates up to 
ljin. thick and cutting angle irons up to 6in. by 6in. The 
frame is cast in two parts, viz. the punching half and the 
shearing half, with an angle iron cutter cast on it. The depths 
of the gaps are such that holes can be punched at 30in. from 
the edge of a plate, and that plates 60in. broad may be cut up 
the centre line. The angle iron cutter is shown in detail in Fig. 
1; Figs. 2 &3 are enlarged views of the shears, while Figs. 4 & 5 are 
details of the punching gear. The angle iron cutteris worked from 
an excentric forged on the main shaft, the strap and rod from this 
excentric actuate a vibrating lever that has one end pivotted in 
the frame, the other end of this lever having the shear blade 
attached to it. By this arrangement the angle irons are cut on 
the flat L, instead of in the more common way V. The former 
arrangement is much preferable for many obvious and practical 
reasons. The illustration shows the back of the angle iron 
cutter, that is, the operator would be at the other side of the 
machine, and the cuttings off the bars would fall at the side 
shown. There are stop motions to the le iron cutter and 
the punching slides, to enable the workmen to adjust the plate 
accurately before cutting or punching. 

The steam engine attached to the frame has a cylinder 10in. 
bore, 12in. stroke, bored out guide bars, and slipper guides on 
the crosshead. The crank shaft is made from round iron bent 
to shape, and is supported in four gun metal bearings ; it carries 
the driving pinion and two heavy fly-wheels. The second shaft 
Tuns in two gun metal i and carries first spur wheel and 
shrouded driving pinion for main wheel. The main spur wheel 
is 6ft. diameter at the pitch circle and 2hin. pitch, the teeth 
being shrouded to the pitch line; this wheel is keyed on the 
main shaft which is supported in three bearings, and has at each 
extremity a crank or excentric pin for actuating the punching 
and shearing slides. The total weight of the machine is 
16 tons 1lcwt. Many have been supplied to large boiler works 
and shipbuilders in this country and abroad. One has just been 
despatched to Australia. 


HYDRAULIC TURNTABLE, MILLWALL DOCKS. 


We illustrate a type of _ hydraulic turntable specially 
ed by Mr. F. E. Duckham, M.LC.E., for lifting grain 

trucks in the Millwall Docks and turning them simultaneously 
on to lines at right angles to the lower lines of rails. In these 
docks, the grain on being discharged from the ships is stored 
until required in travelling bins or covered railway trucks, The 
chief advantage of this system is due to the fact that small 
quantities can be delivered with the utmost promptitude into 
carts, barges, or railway trucks in the case of consignments for 
the country, at any part of the dock premises that may be most 
convenient. Portions of the dock quay could not be utilised for 
delivery to barges until the construction of these turntables, 
owing to their position and elevation as compared with con- 
ous lines of rails. The tables are 12ft. diameter, and in 
dition to raising a full truck-load of grain, are sufficiently 
strong to allow engines to run over them at full speed when 
fixed for the lower line of rails. It will be seen that a double 
Worm or thread is cast on the lifting cylinder, having a pitch of 
14ft. A drum forming part of the moving portion is turned to 
fit the cylinder, and is provided with internal steel rollers 
working in the grooves previously referred to on the cylinder. 
When the hydraulic pressure is admitted to the cylinder the 
upward motion of the ram will be combined with the rotary 
motion required by the friction of the rollers against the 
Grooves, Separate turning cylinders are not therefore neces- 
sary. The whole of the machinery was designed and constructed 


by the East Ferry-road Engineering Works Company, Limited, 
Millwall, E., under the superintendence of the managing director, 
Mr. C. R. Parkes, A.M.I.C.E. We believe that a few years ago 
a somewhat similar turning arrangement was used in a lift con- 
structed by Sir W. G. Armstrong and Co., but in this case the 
spiral guides were placed at the outside of the turntable instead 
of being cast on the lifting cylinder. 


THE LALANDE-CHAPERON “DOMESTIC 
PRIMARY BATTERY.” 


AN installation of incandescence lamps worked by this battery 
has for some time past been open to inspection at the offices of 
Mr, H. A. Fergusson, 31, Lombard-street. The battery in 


fi 


question was characterised by Sir W. Thomson, in a letter 
which appeared in The Electrician of January 26th of the pre- 
sent year, as superior to every other kind of voltaic element in 
its very remarkable capacity for giving very strong and steady 
currents from plates of moderate area. In support of this 
statement, Sir William mentions that a cell in his possession, 
“of quite moderate dimensions,” gave a current of 100 ampéres. 
A cell with opposed surfaces of two square feet in area will in 
fact give on short circuit a current of from 75 to 100 ampéres. 
When it is stated in addition that the battery can be constructed 
to work for a period of one month, or even longer, without 
attention, it is evident that it a special claim to notice 
amongst the numerous batteries that have recently been brought 
before the public. 

The Lalande-Chaperon battery is essentially constituted of a 
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zinc positive element, an electrolyte of caustic alkali in aqueous 
solution, and a negative element of iron in contact with oxide 
of copper, preferably in the form of copper “scale” as a 
depolariser. When the circuit of the battery is closed the 
electrolyte yields oxygen to the zinc, dissolving the oxide of zinc 
which is thus formed, whilst the equivalent of hydrogen passes 
to the negative surface, where it recombines with oxygen supplied 
to it by the copper scale, which thus becomes reduced to metallic 
copper. The internal resistance of the cell with opposed surfaces 
of two square feet is, we understand, no greater than 
0°04 ohm. On the other hand, the working electro-motive 
force of the cell is decidedly low, being about 0°9 volt. This, 
it should be observed, is a very serious objection, the 


weight of zinc consumed in doing a given quantity of work 

. being inversely as the electro- 
motive force. In the present 
battery the theoretical consump- 
tion of zinc corresponding to the 
horse-power hour—that is, to 
746 watts (volt-ampéres), or to 
373 candles, with the best incan- 
descent lamps at present obtain- 
able—is 2} 1b. Taking the price 
of zinc as only £18 per ton, 
the cost of the zine theoreti- 
cally corresponding to the horse- 
power hour would be 44d. 
Practically, even supposing the 
waste of metal by “ local action” 
to be nil, the consumption of 
zinc in obtaining an effective 
horse-power hour would be sen- 
sibly greater than 2} 1b. Accord- 
ing to the prospectus which has 
been issued in relation to this 
battery, the consumption of 
zine requisite for the perform- 
ance of a given quantity vf work 
would, however, be a matter of 
no moment. It is, in fact, stated 
that “the value of the material 
produced in the combination of 
the two elements used, yields a 
greater return than the original 
separate cost, and 
gives off the electricity, whi 
therefore costs nothing.” Whilst 
admitting that this statement 
may possibly be to some 
extent justified by the pro- 
ceeds derived from the sale 
of a limited quantity of 
the products obtained from 
the battery residues, we are sorry to be obliged to 
characterise it, nevertheless, as “too good to be true.” It would, 
in fact, be easy to show that these products, whether in the 
shape of oxide, carbonate, oxy-chloride, or any other possible 
compound of zinc, could, if a sufficient market existed, be manu- 
factured much more cheaply than by the solution of metallic 
‘zine in caustic alkali. 

The demand for a domestic primary battery which would 
render small installations possible without the necessity for eee 
motors and dynamo machines is, however, not absolutely 
dependent upon economical considerations. We believe there 
are many persons who, if they could obtain a steady and not too 
inconvenient source of electrical supply at a small first cost, 
would not look very closely at the comparative expense of a 
means of illumination which might contribute very materially 
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to personal comfort and well-being. Of course, other things 
being equal, the most economical primary battery will have the 
best chance of a permanent success in solving the problem of 
small installations of electric lighting. At the present moment 
we are not aware that there is any primary battery which offers 
greater advantages to those who look forward with something 
like enthusiasm to the enjoyment of electric lighting on a small 
scale—in their studies, offices, or drawing-rooms—than that 
which is the subject of the present notice. 


WATER ORDINANCE FOR HONG KONG. 
No. I. 

THE conditions of water supply to a large sub-tropical seaport 
lying only 20 deg. north of the Equator, having a densely-packed 
yet migratory population, consisting for the most part of 
Chinese who, like other Eastern nations, associate the use and 
storage of water with various religious ceremonies, is not an 
easy problem to solve. 

A report on this subject by Mr. Osbert Chadwick has reached 
our hands, and as it contains a large number of practical sugges- 
tions, we propose to give our readers the benefit of those that 
seem generally applicable to other cities under somewhat similar 
circumstances. The resident population of Hong Kong in 1881 
was 131,570; for this population the existing works afford a 
supply of only 500,000 gallons per day, or somewhat less than 
four gallons per head of drinkable water. There are certain 
streams and nullas which serve to increase this supply, but they 
are more or less subject to pollution, and should be used only 
for street watering and flushing sewers, and to this purpose they 
will be relegated on the completion of the Tytam tunnel works, 
which it is expected will add 2,000,000 gallons daily to the 
supply, and will, with that already existing, provide for the 
present population 19 gallons per head per day, a volume which, 
if properly utilised and guarded from waste through inefficient 
fittings, ought to be ample for all purposes. 

Experience has shown that in many towns the volume of 
water wasted through faulty fittings is greatly in excess of that 
used. A rigorous “house-to-house” inspection and enforced 
removal of bad fittings (new and improved designs being sub- 
stituted), has resulted—as in Dover, for instance, under the 
management of Mr. Matthew Curry, the borough engineer-—in a 
reduction of the volume supplied to the town for all purposes 
from 60 gallons per head per day to less than 30 gallons, and it 
is probable that were it thought desirable this volume could be 
still further reduced. This is most desirable where water has to 
be raised by steam power either from deep wells or from streams, 
for in the former case the limit of yield of water in the well may 
be reached, and in either case unnecessary cost in pumping will 
be incurred if waste takes place. In localities which admit of a 
gravitation supply the gathering ground or impounding reservoir 
may be limited in area and capacity, in which case the supply 
will be limited also; consequently a reduction in the waste of 
water frequently means more than a pecuniary saving. This 
point is frequently overlooked. It has, however, a most 
important bearing on the development of trade in many large 
towns, and is intimately connected with the question oi efficient 
protection from fire by mains fully charged. In cases where 
water requires filtration it may affect the quality of the supply, 
for in many towns the filter beds are and must be limited in 
area. If, then, from inordinate consumption or waste of water, 
these filter beds are pressed to more water per square foot 
than, say, 50 gallons in twenty-four hours, there is great risk of 
improper filtration. 

In Hong Kong, asat present supplied with water, therate charged 
is 2 per cent. on the value of a tenement, made regardless 
of whether there be baths, water-closets, urinals, or gardens, a 
householder having the right to use or waste as much water as 
he can get from the pipes. It is seen that if this is allowed to 
continue and grow, and if inhabitants are allowed to use and 
waste water absolutely without control, the supply, even when 
enlarged to the utmost extent possible, will not suffice for this 
and the ordinary wants of the community. The only practical 
way of checking wanton extravagance in connection with water 
is to make the payment more or less proportional to the volume 
used by each consumer ; in other words, to impose such rates as 
will secure to all sufficient for daily domestic wants, extra pay- 
ment being demanded for purposes of trade and luxury. In the 
report under notice, we think Mr. Chadwick has shown how 
this may be done without undue inquisitorial interference with 
that free use, not abuse, of water by all classes which is so espe- 
cially desirable in tropical climates. In considering the best 
method of fixing fairly the scale of charges to be adopted in 
Hong Kong for water per 1000 gallons, it will be necessary to 
estimate the total capital invested in the existing works up to 
the present time. From reliable data it appears that something 
over 400,000 dols. (£83,332) have been sunk in the existing 
works in Hong Kong, and that the new works (including the 
Tytam tunnel) are estimated at 500,000 dols., the total capital will 
be nearly 1,000,000 dols. (£208,330). The interest on this will be 
50,000 dols. annually, at 5 per cent., to which must be added 
10,000 dols. a year for working expenses, making an annual cost 
of 164°40 dols. per day for 2$ million gallons, or 64 cents (34d.) 
per 1000 gallons, as the net prime cost of the water delivered. 
As, however, the whole volume -will not be paid for, allowance 
being made for losses from leakage, supplies to public institu- 
tions, and for fire extinction, the price to the consumer must be 
higher than this, which it well can be without being oppressive. 
The three systems of water supply known to civilisation— 
besides the use of stand pipes and fountains, which we do not 
propose here to discuss, as by them the water is not brought 
into the dwellings—are: (1) Uncontrolled supply by rates; (2) 
supply by meter; (3) supply by a gauged orifice. 

Supply by Rates.—The charge by rates on uncontrolled 
supply is the system at present in general use in England; 
the rates are based on the annual rental of the tene- 
ment, with a certain minimum charge; the rate varies 
between 5 and 8 per cent., extra charges being in most cases 
made for all water-closets beyond one per house, fixed 
baths, gardens and greenhouses, horses and carriages, trades 
In some cases penalties are arranged for 
with the intent of preventing waste from various causes, but 
cannot easily be enforced. For example, the Reading Local 
Board, in whose hands is vested the water supply of that town, 
have a special charge for the use of a flexible tube for watering 
gardens, and the following regulations regarding its use—it being 
obvious that such regulations are certain to be ignored:—{1) A 
competent person must be in charge of the tube; (2) it must 
not be allowed to lie on the ground. In such parts of Germany 
as the system of uncontrolled supply exists in, the charge is 
usually made in accordance with the number of rooms in use in 
each house; the houses, as usual on the Continent, being let in 
flats. 

Meter supply.—This system, from a purely commercial point 
of view, is the most equitable arrangement, the consumer paying 
for the exact volume he uses or wastes. In its simpler form it 


is open to objeetion on sanitary grounds; for in the interests of 
health and cleanliness, as well as for flushing drains, it is desir- 
able that a certain minimum volume of water should be used. 
It is well, however, to bear in mind that those drains are likely 
to be the best flushed pertaining to houses wasting the least 
water. Bad fittings may, and frequently do, dribble 10 gallons 
per hour, or 240 gallons in the twenty-four hours ; such a volume 
being, however, absolutely valueless for flushing purposes in 
consequence of the smallness of the flow at any one period. 
This sort of condition is probably not an uncommon one in 
many towns. In houses fitted with old-fashioned “pan” or— 
water seal—closets, having absurdly small down pipes-—3in. or 
gin. diameter—such pipes, except with abnormal pressures, 
being entirely inadequate to flush properly any drain, no 
matter how small, smooth, or well laid. On the other hand, a 
well-arranged modern house will, with good fittings, have valve 
closets holding up perhaps two gallons or more water in 
the pan, which would be supplied by pipes of not less than 
ljin. or 1}in. diameter. With these proportions, and waste- 
preventer cisterns or valves, there will, with properly laid 
stoneware pipe drains, be perfect flushing, and the total con- 
sumption for all purposes need not exceed in a house having, 
say, seven inhabitants, 120 gallons per day, being half the 
volume wasted in the former case under consideration, or one- 
third the total volume passing to the sewers; for in the former 
case of the house with bad fittings—taking the inhabitants as 
seven in number—a volume of 120 gallons will be required for 
use, making in all with the volume wasted 360 gallons. 

That the use of meters for a domestic supply has not gained 
ground more rapidly in this country is probably due to the fact 
that here people for the most part live in separate houses, and 
not in flats to the extent which prevails on the Continent, thus 
requiring a meter for about every five or seven inhabitants, 
whilst on the Continent there are frequently forty persons in 
one house. In Berlin the average is even greater, one house con- 
taining sometimes twelve families. A cheap and at the same 
time reliable and durable meter would do much towards render- 
ing this system of supply more common. Mr. Chadwick, after 
taking all the circumstances of the case into consideration, 
decides that a “meter system,” with a minimum charge, best 
meets the requirements of the case of Hong Kong. 

Supply by gauged orifice..—This system, apart from the 
mechanical difficulties attendant on the alteration in the avail- 
able area of the orifice, either by accidental obstruction or 
intentional enlargement, has the further disadvantage that as 
the water flows continuously in a very small stream, a cistern 
must be provided to store it for use, and by this alone a fertile 
source of pollution is at once opened. 

In concluding his remarks on the best system for the supply 
of Hong Kong, Mr. Chadwick recommends that supply by meter 
only be adopted throughout. But if that system in its entirety 
be thought too expensive, then the following modification of it 
may be adopted for poorer parts of the town, where common 
taps for the supply of groups of houses may be fixed, such taps 
being commanded by a meter. Should it appear from the large 
volume registered by any particular meter that great waste was 
going on, a salutary lesson might be taught by temporarily sus- 
pending the supply. The alternative system of rating proposed 
by Mr. Chadwick is much as follows:—(a) The existing general 
water rate should be reduced to 1 per cent. on the assessed 
rental instead of 2 per cent. as at present. (b) Extra rates 
should be payable by owners of premises where water is used 
for purposes of trade or for purposes other than domestic 
supply, as hereinafter defined, such as gardens, fountains, baths— 
and water-closetsin excess of one per house—orin such casesasupply 
may be given by meter. The general water rate is levied on 
account of the general advantages derived from the waterworks 
—as, for example, protection from fire. It further entitles the 
occupiers of premises to a limited supply of water for strictly 
domestic purposes, as drinking, cooking, and washing. Such a 
supply would be given by a single tap, to be provided by the 
owner. In accordance with the regulations, extra rates would 
be levied for more elaborate services. In such cases the rates 
may be assessed at a lump sum, according to a fixed tariff, or a 
meter may be used, and the volume actually consumed paid for 
quarterly. Extra rates without control may be collected in 
advance, so that there is little chance of making bad debts. 
Meter rates, however, cannot be collected in advance, so that 
with them there is a chance of making bad debts. 

In concluding his remarks on this subject of water rates, Mr. 
Chadwick says :— 

“In short, I strongly recommend the adoption of supply by 
meter in all cases where extra rates would be payable, and for 
all the larger houses of Europeans and Chinese. A little consi- 
deration will show that the price charged for water may be such 
that, though bringing in a good revenue, it will offer no restraint 
on the reasonable use of water. Suppose the price were 20c. 
per 1000 gallons—10d.—then the price of a bath of 25 gallons 
would be }d., a sum which will deter no one from bathing, but 
one which will give a good revenue and make it worth while to 
shut the taps to prevent the loss of several thousand gallons per 
day to be paid for at the same rate.” The “general water rate” 
will serve as the minimum payment; the quarterly amount of 
the “general rate” will be deducted from the meter bill, except 
the latter be less than the “general rate,” which will then alone 
be charged. At present the rates are paid by owners of 
property, but are summarily recoverable by them from the 
tenant. This favourable condition should continue, and with 
the addition of a few regulations making the payment 
of water rates a claim on the property and giving the right of 
discontinuing the supply in the event of non-payment, there 
will be little, if any, difficulty in the collection of meter rates. 
It is politic to give the consumer every possible facility for pre- 
venting waste even when supplied by meter. To this end the 
meter inspector, if he notices an unusually large consumption of 
water, should inspect the service and call the attention of the 
consumer to any source of leakage which he may detect.” 

Mr. Chadwick goes on to observe that the staff of inspectors 
necessary for reading the meters will not exceed those necessary 
for house inspection under the water-rate system. The only 
extra labour will be in the book-keeping, which will necessarily 
be somewhat more complicated. The existing water ordinance 
merely provides for raising a loan for the construction of works, it 
does not provide powers for charging extra for water for trade 
purposesorfor makingregulationsagainst waste. From the above 
it is evident that a new ordinance is a necessity, and that if 
possible the whole of the laws relating to water supply of Hong 
Kong should be consolidated in one enactment. The Kowloon 
Peninsula requires a water supply, which fact should be borne 
in mind in forming a new Act. 

Mr. Chadwick next gives some suggestions for the improvement 
of the intermittent system, pending the completion of the new 
works in about three years’ time (1887). To arrange for a divi- 
sion of the network of pipes into zones of approximate equal 
level, seems to be of the first importance in this way each dis- 
trict may be served successively, as in those parts of London 
which are still under the intermittent system. It would be well 


to have a meter on the branch pipe with which each district is 
served—we think a self-registering meter would give the best 
results, showing the consumption during each hour of the day. 
The water authority would then have a complete check on their 
turncocks, and would know at once if they disregarded their 
instructions, The sketch shows the manner in which the incter 
might be fixed. The large cock A on the principal branch 
would be opened only in case of fire. Whilst these operations 
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are in progress the home services in the same streets should 
undergo a rigid inspection, and the necessary alterations be 
carried out. ‘Ihe chief fittings to be provided will be:—(a) A 
stop ferrule to unite each service to the main, enabling any ser- 
vice to be closed permanently if necessary. The stop ferrule 
should in every case be the property of the water authority ; 
(b) A service cock, fixed as a rule in the pathway near the front 
of the house, enabling the service to be readily shut off for 
repairs and to prevent inundation if anything goes wrong. The 
two above-named fittings are a necessity for the “constant” 
service and are universally insisted on. The following are 
requisite for intermittent supply: (c) A cistern containing a 
day’s supply ; (d) A ball valve; (e) Draw-off tap to cistern, As. 
the intermittent supply is to be temporary only, the use of cheap 
substitutes for cisterns may be tolerated. It appears to be 
advisable that the Government—which is the present, and will be 
the future water authority, and as such is responsible for the 
present and future state of the water supply—should provide 
and give the “stop ferrule” in the mains, the “service cock 
and the “ball valve,” leaving the consumer to find the cistern 
only ; in this way much opposition will be avoided, and the cost, 
which will not be great, will be paid by the owners of property 
through the water rates. ; 

A supply of water, no matter how limited, would prove the 
greatest boon to the inhabitants of the poorer quarters ; and so 
great may be expected to be the gain to the town, that if it be 
thought inadvisable to arbitrarily compel landlords to provide 
services as described, it would in the poorer districts be an 
economy to the town to do it gratis. The risk of injury to 
fittings from wantonness or motives of theft are small, and the 
inconvenience attending cessation of supply in cases of this kind 
would soon check the desire to repeat the experiment. 

Mr. Chadwick goes on to advise that the Government, 
as the Water Authority, should undertake the laying of 
house services, or if this be thought out of its sphere, that 
only plumbers who would receive an official licence should 
be employed. This is already the case in Liverpool and 
Manchester and other English towns, and is a great check 
on bad work. The licences are given to all plumbers who 
give satisfactory proof of their ability to do the work. The 
licensee entersintoformal agreement :—(1) In allthings toconform 
to regulations and to use materials and fittings of approved 
pattern and quality. (2) To report in detail all new services or 
additions and alterations to existing services which he may 
execute. (3) To report any cases of waste or abuse of water or 
other irregularity which may come under his notice. (4) The 
licensee makes a substantial money deposit as a guarantee of 
his conforming to the terms of his agreement, which is to be 
summarily forfeited in case of contravention. In no case must 
any person except a Government servant be allowed to tap 
mains or shut off water. Especial vigilance must be used to 
prevent the connection of unauthorised services during the con- 
tinuance of the intermittent supply. All ball valves must be 
inspected and stamped with the Government stamp before being 
issued, and it would appear very desirable if the Government of 
Hong Kong would import a stock of good pipes and fittings and 
sell them at cost price to the licensed plumbers. In this way 
the adoption of the best modern fittings might be secured, and 
the system of grooved joints without solder might be largely 
adopted, greatly reducing the risk of fire in any town, for it is 
to be feared that plumbers’ stoves have much to answer for in 
this respect. 


ELECTRIC LIGHTING AT COLCHESTER. 


On Wednesday the directors of the South-Eastern Electric 
Lighting Company and a number of others interested in the 
lighting of towns by electricity, paid a visit of inspection to the 
installation of what is called the B.T.K. system of electric light- 
ing at Colchester. The visitors assembled in the Town Hall, 
where the system was described, and a number of the manufac- 
tures of the company exhibited. A paper was also read, descriptive 
of the works at Culchester, from which we take the following :— 

“ One of the aims of the system which we have commenced to 
instal in the town of Colchester is decentralisation, as far as 
regards the station from which the supply of electricity is given, 
and the other is to make the supply iudependent of the moving 
machinery, so as to avoid the liability to sudden stoppages from 
any cause, A cursory examination of the problem of electric 
lighting direct from the dynamo machine will show that the 
maintenance of a standard electro-motive foree or pressure, with 
an allowance of, say 5 or 6 per cent. variation when large 
currents, such as would be required for, say, 600 or 700 incan- 
descent lamps, are driven along even moderate lengths of con- 
ducting cable, would entail the use of perfectly compounded 
dynamo machines, very costly conductors, and engines fitted 
with almost absolutely accurate or perfect. governing gear, such 
as have not yet been invented. 

“On the B. T. K. system, the distinctive features are 
the use of secondary batteries or accumulators placed in 
favourable positions for reducing the length and dimensions of 
conducting cables. Dynamo machines capable of generating 
electric currents of any high electro-motive force or pressure 80 
as to charge a large number of these secondary batteries at one 
time, although situated at a long distance from the dynamo or 
generating station. Rocking switches, which break the charg- 
ing circuit when the operation of charging is completed, and 
which shunt the stored current on to the mains and service 
wires for the supply to consumers, and which at the same time 
convert the high electro-motive force which existed during the 
charging procees to the standard electro-motive force required 
by the lamps in use. For this purpose there are alternate 
sets of batteries and rocking switches, so that while one set of 
batteries is being charged, the other set is in supply, and by . 
the time the maximum current is required, say, in the even- 
ing, both sets of batteries will have been fully charged, 
and will therefore have been cut out of the charging 
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circuit, and will be connected to the supply mains. 
The engine for driving the dynamo machines, built b 
Messrs. Davey, Paxinan, and Co. is of 25-horse power minha! 
semi-portable type, is capable of exerting 90-horse power, when 
working at 133 revolutions per minute. It is connected by 
belting from the fly-wheel, which is 7ft. in diameter, to a 4ft. 6ip. 
pulley on the countershaft, and from pulleys of 5ft. diameter on 
the countershaft, by belting, to two No. 8 Brush dynamo 
machines. The machines at present in use give a current of 9°5 
to 10 ampéres at an electro-motive force of about 1800 volts, 
when rotated at a speed of 700 to 750 revolutions per minute. 
They are connected together in what is known as parallel arc, or 
for quantity—thus acting as one machine, and giving a current 
up to nearly 20 ampéres. Some little difficulty was at first 
experienced in arranging the two machines for running together, 
so that each produced its quantum of the work, and so balanced 
the work of the other. The machines being originally con- 
structed for are lighting, also required some modification to con- 
verti them to their present purpose, and they are therefore 
separately excited by means of a small Victoria dynamo, which 
passes a current of about 10 ampéres round the field magnet 
coils of each, and so excites the magnetic field in which the 
armature rotates. This Victoria dynamo machine gives an 
electro-motive force of 150 volts, when working through an 
external resistance of 7°5 ohm, This method of excitation of the 
magnetism allows of great adjustment of the strength of the 
magnetic field, so that the power expended in charging less than 
the maximum number of cells is nearly proportional to the 
number in charge at any time. The adjustment of the strength 
of the magnetic field of the large machines to the requirements 
of the circuit is accomplished by means of an automatic regu- 
lator, which limits the supply of current to the field magnet 
coils in the large machines. It consists of two electro-magnets, 
thearmaturesof which actuate contact-breaking apparatus in con- 
nection with a small electric motor, and which cause the armature 
of a motor to rotate in either direction, according to the manner in 
which the connection is made with the sourceof supply. The rota- 
tion of the armature of this motor then actuates a sliding contact, 
which increases or decreases the resistance in the field magnet 
circuit of the Victoria machine. The charging current is passed 
through the coils of the electro-magnets of the regulator, and 
fluctuations in the current have their effect on the armatures, 
causing them to be attracted or released according as the cur- 
rent is above or below the normal amount. When, in conse- 
quence of an excess in the charging current, one of the arma- 
tures is attracted to its electro-magnet, connections are made to 
the motor in such manner as to cause its armature to rotate and 
so actuate the sliding contact and add resistance in the field 
magnet circuit of the Victoria machine. This decreases the 
electro-motive force generated and thus lowers the current in 
the field magnet coils of the large machines until the strength 
of the charging current is again brought to its normal. 

“The generation of currents of high electro-motive force by 
means of the Brush dynamo machine presents some difficulties 
when it is n that the maximum electro-motive force 
should be available at any instant. This arises from the fact 
that the current generated by these machines is not absolutely 
continuous, but is a series of waves or pulsations caused by the 
commutation of the current in which the circuit is broken three 
times in each revolution of the armature. As a result of this 
peculiarity it is impossible to run the machine in open circuit 
when separately excited, and to obviate this difficulty a switch 
and resistance was constructed. The switch is mounted on a 
board carrying three current meters. One of these shows the 
amount of current circulating in the coils of the field magnets 
of the large machines, another shows the current passing in the 
resistance coils, and the last shows the current passing in the 
charging circuit. The first position of the switch carries the 
current generated by the large dynamos through the resistance 
coils, and the amount of resistance in ohms being multiplied by 
the reading of the current meter gives the value of the electro- 
motive force generated in volts, and on this reaching its 
maximum the switch is moved to the second position and the 
current then passes into the charging circuit. The resistance 
coils also serve to load the engine up to the amount of work 
required from it, and thus prevents the pull up and consequent 
strain which would take place, when from running almost 
light a load of 80-horse power were suddenly put upon it. 
One of the clauses of the licence prohibits the introduction 
of electro-motive force of more than 200 volts into the 
houses of consumers, and although 2000 or 3000 volts may 
be used for the purpose of charging, this apparatus limits 
the force in the supply mains to the standard pressure 
required by the lamps in use, which in the case of Colchester is 
60 volts. With the rocking switch the accidental presence of 
high electro-motive force in houses is an impossibility, as at the 
instant of breaking the circuit either of charge or supply both 
circuits will be interrupted for a moment. The rocking switch 
consists of two rows of eighteen iron cups containing mercury, 
mounted at opposite ends of an insulating base. In the centre 
of this base a cradle is fixed, in which the rocking bar carrying 
the contact pieces is suspended by steel centres. Sixteen of the 
cups at one end of the base are connected alternately with the 
positive and negative poles of the cascades of batteries; the two 
remaining cups at this end being connected respectively to the 
positive and negative poles of the charging main. Connections 
are made on the under side of the base from the sixteen alter- 
nate positive and negative cups to sixteen of the cups at the 
other end of the base, so as to make eight cups on one side 
positive and the remaining eight negative. A pair of large cups, 
one at each side, carry the whole of the current to the positive 
and negative supply mains. The contact pieces carried by the 
rocking bar are in the form of prongs, which dip into the mercury 
cups. On the charging side they are in detached pairs mounted 
on an ebonite bar so as to connect the positive end of one cascade 
of batteries to the negative end of the next cascade and so on. 
On the supply side the contact prongs are mounted on two 
copper bars connecting all the positive ends of the cascades to 
one bar and terminal mercury cup, and all the negative ends to 
the other bar and cup, and from these terminal cups to the 
supply mains as before explained. The rocking switches are 
actuated by automatic means, which throw the batteries 
out of the charging circuit, when the charging process is 
completed or so near completion that free hydrogen is rapidly 
evolved from the positive electrodes, and this operation is carried 
out by means of the master cell. This master cell is one of 
the ordinary battery cells, as described in THE ENGINEER, 22nd 
February, 1884 . 

“Tt is on this ground of economy in cables that one of the 
claims of the B. T. K. system for economy rests. If it had 
been decided to light this district of Colchester on what is 
known as the parallel system, direct from the dynamo machine, 
We should have been compelled to spend a very large sum of 
money in cables, and this I hope to prove by the following 
simple calculation :— 

“We will divide our consideration of the cables necessary for 
the direct parallel system into two parts—(1) The cable for 


carrying the whole current from the generating station to the 
supply mains in Head-street and High-street ; (2) The supply 
mains in Head-street and High-street. We will sup that 
the supply is to be equally distributed along the whole area, 
and on both sides of the road. (1) The cables for carrying the 
whole current. This would be in, say, three branches from 
the station in Culver-street: one branch would go to Head- 
street and the two others to High-street, in the most favour- 
able positions. The average length of each branch, lead and 
return, will be about 333 yarda. 

“Now, as the total current required would be about 
2000 ampéres, we have to transmit along each branch 666 am- 
peéres, a maximum of 2 per cent. fall in the electro-motive 
force is the utmost allowable in this part of the circuit, and 
on a 60-volt circuit this would amount to 1°2 volts.” The 
resistance of the largest cable we use is about } or ‘145 ohm 
per 1000 yards, and if we used this size for our three 
branches, we should have a resistance in each of, say, 35, or 
nearly ‘048 ohm. 

“ But to pass 666 ampéres through such a gonductor as this 
would be impracticable on account of heating, besides which it 
would take an electro-motive force equal to 666 x ‘05 or 33°3 
volts. Our allowance for fall being limited to 1°25 volts, we 
should have to use a cable the copper conductor of which would 
equal the sectional area of twenty-seven cables such as the 
largest we use, and the weight of the cable would be about 
25-tons. This would cost at least £3000 or £4000. (2) The 
mains for supply in High-street and Head-street. The total 
length required would be about 5000 yards, which would be 
divided or may be considered as divided into twelve branches of 
equal length, each branch being about 416 yards in length and 
supplying a maximum current of 166 ampéres with an allowance 
for variation in electro-motive force of, say, 24 per cent. The 
resistance of 416 yards of this 19 No. 12 B.W.G. cable will be 
about ‘06, and to calculate the fall in electro-motive force when 
using this cable we must multiply 166 by ‘06, giving 9°96 volts. 
But as the current is supposed to be equally distributed this 
amount will be divided by 2, and we should have a maximum 
fall of about 5 volts instead of 1°25. From this it will be seen 
that a cable would have to be used which would equal in sectional 
area or four of these 19 No, 12 B.W.G. cables. Now, as 
this size costs about £200 per 1000 yards, it is fair to assume 
that a cable four times the weight would cost at least three 
times as much, or about £750 per 1000 yards, and as the total 
length is about 5000 yards, the cost will be about £3800, 
and making in all a grand total for the cable of £7000 or £8000. 
The whole for the supply of 2000 incandescent lamps, on the 
B.T.K. system, has cost about £1200. The cables as laid for the 
B.T.K. system are in twenty-one parallels, each distinct from 
the other and branching from six battery stations. This 
division enables us to avoid the use of distributing boxes and 
also to test any length independently of the rest. They are 
laid in a brick trench built directly under the pavement, and 
having wells at distances of 50ft. apart to allow of drainage. 
The internal dimensions of the trench are 9in. by 74in., which 
is ample space for three or four times the number of cables laid. 

“The lamps manufactured by the Consolidated Company are 
being used in the water pavilion at the Health Exhibition, 
where Messrs. Opperman are running them in parallel series 
with an electro-motive force of 200 volts. They find that to 
obtain equal light in all the lamps, they have to be run accord- 
ing to the following proportions :—Woodhouse and Rawson, 22 
lamps ; Consolidated, 20 lamps ; Swan, 15 lamps ; Gatehouse, 
14 lamps. That is to say, the same energy which gives 300 
candles in the Swan gives 400 candles in the Consolidated Com- 
pany’s lamps, while the high candle power suited for street 
lighting is still more economical. The 140-candle power lamps 
exhibited take 60 volts, and about 4 ampéres, or 434 candles to 
the horse-power.” 

The charge for lighting at Colchester is one half-penny per lamp 
per hour. The visitors after the reading of this paper inspected the 
generating station, some of the shops fitted with the light, 
and the secondary battery stations. They subsequently lunched 
at the Red Lion Hotel, where the dining hall was lighted by 
lamps supplied from the secondary batteries. 


TORPEDO BOATS FOR THE RUSSIAN 
GOVERNMENT. 


On page 442 will be found a sectional elevation fully dimensioned 
of the engines of the boat illustrated in our last impression. 
The engraving explains itself. 

Mr. Baird, of 13, Berkely-square, requests us to “make known 
his protest against the use of his name in connection with the pub 
lished matter, which is done without his knowledge or authority.” 

Mr. Baird’s connection with the works has, we believe, ceased 
for some time. 

He also calls our attention to the title “ Baird and Co.,” as 
being erroneous. The firm has been, however, constantly 
spoken of in this country under that title, although the works 
were carried on, as is well known, by the widow Baird. 


COMPOUND ROLLING MILL ENGINE. 

Or the engine which we illustrated on pages 406 and 426, 
made by Messrs. Tannett, Walker, and Co., of Leeds, for the 
new plate-rolling mill of the Butterley Iron Company at Codnor 
Park, we give some further details. In another impression we 
shall give a description of these and of the rolling mill. 


Society or Arts.—The Albert Medal of the Society of Arts— 
instituted in 1862 as a memorial of the Prince Consort, and given 
annually ‘‘ for distinguished merit in promoting arts, manufactures, 
or commerce ”—has been awarded by the Council of the Society, 
with the approval of the Prince of Wales, the president, to Captain 
James Buchanan Eads, of the United States. 

NAVAL ENGINEER APPOINTMEYTS.—The following appointments 
have been made at the Admiralty:—William Snell, assistant 
engineer, to the Valiant; James Lane, John G. L. Baker, John L. 
Michell, Frederick W. Parkes, George L. Bench, George 8. Cornish, 
John Anderson, and James Fairbrother, engineers, to the Valorous, 
additional. 

THE PANAMA RaAILROAD.—According to the Panama Star and 
Herald, the report of the Panama Railroad Company for the year 
1883 shows a remarkable increase in the tonnage carried, 215,725 
having crossed the road in 1883, against 161,744 tons in 1879. The 
increase in passenger traffic is more remarkable, 303,979 persons, 
having been transported in 1883, against only 23,729 in 1879; 
22,808 tons more were carried during the past year than in 1882, 
which with the figures previously quoted, serves to show how 
suddenly the demand for increased conveniences has been made 
upon the road. The total earnings of the line for the year were 
2,811,983°92 dols., and the expenditure 1,660,192°26 dols., leaving 
1,151,791°67 as the net earnings. The total operating expenses on 


the Isthmus were 1,002,456°22 dols. in 1883 against 730,764°42 dols. 
in 1882, showing an increase in operating expenses of 271,691°80 dols, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change in Wolverhampton yesterday, and in Birmingham to- 
oc nee eee reported that the works were all on 
again, but only in a quiet manner, since the orders that have 
arrived during the holidays have not been numerous. To provide 
employment for the mills, specifications were again eagerly hunted 
up under old contracts. Purchasers mostly declined, however, to 
give them out freely. 

Makers of best—thin—sheets for working up and stamping 
purposes are exceptional, in that they keep busy upon orders for 
colonial and other export consumption, and likewise for home use. 
This branch is indeed the best off at the present time of any of the 
departments of the Staffordshire iron trade, alike as to the work 
doing and the prices realised. Messrs. E. P. and W. Baldwin 
quoted their list to merchants as :—Severn singles at works, 
£11; Baldwin Wilden, B., £12; B.B., £13; B.B.B., £14; 
charcoal, £16 10s.; best charcoal, £19 10s.; and extra best charcoal, 
£2110s. John Knight and Co., Kidderminster, quoted working- 
up sheets—singles—£7 10s.; doubles, £11; and lattens, £12 10s. 
Stamping sheets, either of steel or iron, to 24 b.g., were £13, and 
lattens, £14. Charcoal sheets the firm quoted : Singles, £19 10s.; 
doubles, £21 ; and lattens, £22 10s. 

The production of soft steel sheets for stamping p' s is 
steadily increasing, thanks to a regular growth in the demand. 
‘The application of the Clapp and Griffith’s patent to this branch is 
answering very satisfactorily. Messrs. Hatton, Sons, and Co., of 
Bilston, are now turning out some 200 tons of sheets upon this 
principle weekly. 

Makers of ordinary merchant and galvanising sheets spoke to-day 
of continued indisposition by home consumers to buy in large lots. 
On export account fair orders are coming forward, but they have 
to be accepted at very low rates. Merchant singles were sold at 
£7 to £7 5s. per ton ; galvanising doubles, £7 10s. to £7 15s.; and 
lattens, £8 10s. to £8 15s. 

The plate mills are poorly employed, and competition from 
outside districts is unabated. ‘The constructive engineers are 
securing most of their supplies of plates, angles, and smaller 
sections from the North of England, and other centres which are 
more favourably situated than Staffordshire. Some engineers are 
buying from Middlesbrough at as much as 20s. per ton below 
native prices. In boiler-plates, Staffordshire occupies a better 
position than for other descriptions. 

Monmoor best boiler plates to 5 cwt. each were quoted £9; double 
best, £10; treble best, to 4 cwt., £12; special qualities, to 3 cwt., 
for flanging, &c., £15 10s.; charcoals, £17 10s. Monmoor sheets, 
of 20 w.g., were £8 10s.; best, £9 10s.; double best, £10 10s.; and 
charcoal, £17. A second quality, denominated the Wright brand, 
could be had alike as to plates and sheets at 10s. per ton under the 
quotations named. 

Marked bars remained at £8 2s. 6d. to £7 10s. and £7, medium 
bars were £6 15s. to £6 10s., and common ranged down to £6 and 
£5 17s. Gd. Hoops varied from £6 to £6 5s. and £6 10s., according 
to description. Gas strip was in some instances as low as £5 12s, 6d. 
for small sizes, but the more general quotation was £6 to £6 2s. 6d. 

This week the Staffordshire Steel and Ingot Iron Company has 
started a portion of its new plant at Bilston. So far matters 
have proceeded very satisfactorily, but some little while longer 
must be allowed before the works are in full operation. 

The native pig trade does not give indications of revival, and 
some makers are seriously talking of blowing out furnaces. The 
number now in blast is put down at thirty-seven. Vendors of 
foreign pigs are making a few sales, but they are not up to the 
average, and deliveries under contracts taken some time ago are 
unusually restricted. Prices are easy upon the basis of 42s. 6d. 
for Northamptons delivered at consumers’ works, 43s. for Derby- 
shires, 44s. for Wigan pigs, and about 46s. for Lincolnshires. 
South Wales scrap iron, composed mainly of sheet shearings, is 
very quiet at 50s. delivered, which is a reduction upon the prices 
that ruled at the close of last year of 10s. per ton. " 

Strong dissatisfaction with the award of the arbitrator to the 
Coal Trade Wages’ Board is being expressed by the colliers. No 
sooner was it known that wages would be reduced from 3s 8d. to 
3s. 4d. per shift than the Tipton miners had a meeting. The 
gathering protested against the award as “‘ unjust,” and pledged 
themselves to ‘‘play” if another meeting of the Board to consider 
the question was not called. Similar action has been taken by the 
men at Pensett, Oldbury, and the other districts. Therefore 
16,000 colliers threaten a strike. Probably, however, the desired 
meeting will be held, although the masters strongly protest against 
the unfairness of the men’s action. 

The heavy ironfoundry and engineering orders now on the books 
are neither large nor numerous. Yet they include some fair pieces 
of railway work for home, and roofing work for Norway and 
Sweden. The Colonies, India, and South America are quiet. 

Local pipefounders note with satisfaction that 3000 tons of cast 
iron pipes, varying from 2in. to 10in. diameter, are required by the 
Hawarden and District Waterworks’ Company. 

Hardware orders of most value are on merchant account for 
export, the colonial and South American market figuring most con- 
spicuously. Purchasers are still content with meeting early neces- 
sities, declining to stock, notwithstanding that it may be reason- 
ably considered that prices have now touched bottom. An increase 
in colonial orders is hoped for by certain manufacturers, who 
instructed their representatives at the close of the Calcutta Exhibi- 
tion to take on their samples to the colonies, 

The Wolverhampton Corporation desire to increase their regular 
supply of water. They have this week determined to invite 
tenders for the supply and erection of a powerful new engine at 
their station at Tettenhall. This will pump water from the 
artesian well at Cosford, several miles distant, in addition to the 
existing engines which are now drawing supplies from the same 
source. The capacity of the new engine is to be equal to 
2,000,000 gallons per day, and with one or two new boilers, build- 
ings, connections with reservoirs, &c., it is estimated that the ex- 
penditure will be £6500. 

The Birmingham Trades’ Council have determined to me- 
morialise the House of Commons in favour of the Railway Regu- 
lation Acts Amendment Bill, as introduced by Mr. Chamberlain. 
They have adopted this course because they believe that if it came 
into operation ‘‘ many of the accidents which now occur would be 
averted by the adoption of continuous brakes, the absolute block 
system, the interlocking of points and signals, and the making 
known of the excessive number of hours many men engaged in 
the working of the traffic are kept on duty.” 

Unusual engineering difficulties have had to be overcome in the 
new line of railway belonging to the London and North-Western 
Company, now under completion, eight and a-half miles long, 
from Sutton Coldfield to Lichfield. At one point most expensive 
works have been necessary owing to a tributary of the Tame, 
known as the Black Brook. In some spots the peat has been dug 
out to the depth of 6ft., and dry material substituted in order to 
obtain foundations for embankments. A very large number of 
flood arches have also been constructed, the set at one station com- 
prising thirteen and forming quite a viaduct. The bridges too 
over this portion of the line have been built of unusual strength, 
some of them containing over 2000ft. of brickwork. There are 
several steep hills on the route, so that the embankments and 
cuttings are numerous, and there is one tunnel 170 yards long, con- 
structed partly by tunnelling and partly on the cut-and-cover sys- 
tem. The retaining walls at one end are over 9ft. thick and 34ft. 
high. The principal cutting is one mile seven chains in length, and 
with 40ft. as the greatest depth. From it have been taken about 
400,000 cubic yards of earth, or about 600,000 tons, of which 
120,000 cubic yards, or 180,000 tons, have been used for one of the’ 
embankments. The line is double throughout, with sidings at all. 
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rails, 
considerable portion of which are laid, are of steel 84 lb. to the 
yard, with on ye chairs weighing 45 Ib. each, secured to trans- 
verse sleepers by iron spikes and galvanised iron bolts. 

Messrs. Joseph Wright and Co. report favourably as to the 
demand for their well-known Martin’s anchors, as supplied to the 
British and all foreign Gover ts. Their contracts include one 
for ten Martin’s for the Brazilian Government, one for six for 
— boats. They are also making the Martin’s anchors which 

ill be used in the forthcoming Arctic Expedition to be despatched 
by the United States Government. 

The works at Shrewsbury in connection with the forthcoming 
visit of the “ Royal” are in a satisfactorily forward state. The 
Town Council have this week decided to ask the War-office to 
throw a pontoon bridge across the Severn near the present English 
bridge, at a cost not exceeding £200, conseyuent upon the present 
bridge being too narrow to carry all the traffic. 

The regret felt in engineering circles at the death of Mr. William 
Bragge on the 6th inst. is deeper in the Birmingham district than 
elsewhere, since Birmingham was his birth-place, in Birmingham 
he resided a considerable part of his lifetime, and at Birmingham 
he died. At the same time Mr. Bragge was well-known in Shef- 
field, in London. in most European ey age pep in business 
circles in Russia and Austria, and also in Brazil and other parts of 
South America. The son of a Birmingham jeweller, he was born 
in 1823, studied mechanics and mathematics, theoretical and 
practical, became at the age of twenty-two a railway surveyor, 
went out to conduct railway and gas engineering work in South 
America for Messrs. Belhouse and Co., of chester, and at the 
age of thirty-five became a partner in the then young firm of John 
Brown‘and Co., of Sheffield. Here he ran the ‘‘big errands” of 
the firm—as he termed them—all over Europe, largely promoting 
business when the helical railway buffer spring, and afterwards the 
rolling of armour-plates and steel rails was begun by them. His 
connection with the firm lasted until 1872, in which year he 

igned the position of managing director. After this the Société 
des Anglais retained his services in a monster and unsuccessful 
sewerage scheme for Paris. The last eight years of his life were 
spent in Birmingham, devoted chiefly to literary leisure, but 
saddened by failing eyesight, deepening at last almost into 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Busi in this district during the past week has 
not quite settled down after the holidays, but the general quietude 
which was previously noticeable is still apparent throughout all 
branches of both the iron and the trades, and there is a con- 
tinued absence of any prospect of improvement, which has a 
tendency to check buying beyond mere hand-to-mouth require- 
ments. In the iron trade there is a general belief that at least 
during the present year low prices will have to rule, and that this 
is not only the opinion of buyers, but also of sellers, is indicated 
by the fact that iron is offered for long forward delivery on the 
basis of the present low rates. In the coal trade a similarly 
despondent tone prevails, but the uncertainty as to possible dis- 
putes with the men with regard to wages’ questions has a tendency 
to check colliery proprietors in entering into any very long forward 
contracts, and in some cases there is a disposition to accumulate 
coal in stock, which would seem to indicate an expectation of 
possible disturbance in the near future. 

The Manchester iron market on Tuesday brought together a 
tolerably attendance after the suspension of business for the 
holidays, but there was very little inquiry — and the actual 
business doing was so s as scarcely to aff any real test of 
values, The general tone of the market, however, was weak, the 
only exception being in North-country iron, for which makers are 
very firm, the slight improvement which has been reported in 
Scotch warrants during the last few days being we | regarded as 
temporary and not really affecting this market to any 
material extent. For Lancashire pig iron quotations remain 
at 43s. 6d. for forge and 44s. for foundry less 2} per cent. 
delivered equal to Manchester, and although orders are not to be 
got at these figures, local ers do not at present show any dis- 
position to give way. At about 1s. under these figures orders 
might be booked, but these are apparently being allowed —_ 
into the hands of district makers who are offering Lincolnshire 
iron for delivery equal to Manchester; at about 42s. 6d. to 43s. 
less 24 for forge and foundry qualities, and Derbyshire iron can 
now be bought at low prices, good brands being obtainable at about 
6d. to 1s. per ton above the minimum quotations for Lincolnshire. 
Middlesbrough iron is firm at about 44s. 6d. net cash as the mini- 
mum for anything like good foundry brands delivered equal to 
Manchester, but forge qualities could be bought at about 1s. to 
1s. 6d. per ton under this figure. 

For hematites there is still only a very slow demand, and for 
good foundry brands delivered into this district 55s. to 55s. 6d. 
remains about the average price. 

In the finished iron trade, business continues very quiet. The 
shipping season is bringing forward a little extra inquiry, but the 
weight of actual business doing is only small, and generally the 
condition of the manufactured iron trade is without improvement. 
Nominally £5 15s. remains the price for bar iron delivered into 
this district, and the leading makers of Lancashire and North 
Staffordshire brands are not disposed to accept orders at under 
this figure; but there are sellers at less, with some local brands to 
be bought at about £5 12s. 6d., and generally prices are weak. 

In the engineering trades, one or two special branches, as pre- 
viously reported, continue tolerably well supplied with orders; 
but the weight of new work coming forward generally is decreasing, 
and some of the large local firms are discharging men. 

I understand that an attempt is being made to resuscitate the 
Gidlow Iron and Coal-works at Wigan, which have been practically 
closed for several years past. At one time these works were 
valued at something like £100,000, but recently they have been 
offered for sale at about one-tenth of this figure, and now an 
attempt is being made to re-start them by the promotion of a com- 
pany with a nominal capital of £50,000. 

It has been frequently pointed out that in the event of a general 
spread of electric lighting, seriously affecting the demand for 
coal used in the manufacture of gas for illuminating purposes, 
there would still be a large field open in the manufacture of what 
are now termed the residual products, which are so essential in the 
production of dyes. That this is a branch of manufacture which, 
apart from eny vicissitudes that may attend the demand for gas, 
will in itself become a large consumer of coal, there is little doubt, 
and as an illustration of what is already being done in this direc- 
tion, I may mention that in the Dukinfield district, near Man- 
chester, where a bastard cannel is got, which as a purely gas coal 
has comparatively little value, but which possesses rich —— 
for the manufacture of dyes, it is in contemplation to build works in 
the immediate neighbourhood of the pits, with the view of using 
this coal simply for the manufacture of dyes. Already it is being 
largely used at dye works in the Manchester district, and con- 
siderable quantities of the Black Mine and the Peacock Mine got 
in the Dukinfield district are also being used solely in the manu- 
facture of dyes. 

In the coal trade, although it is only in a few exceptional cases 
that there has been any actually announced reduction in quoted 
prices this month, there is a downward tendency, and at the pit 
mouth prices for anything like quantities average about 8s. 6d. to 
9s. for best coals, 6s. 6d. to 7s. for seconds, 5s. to 5s. 6d. for 
common, 4s. 6d. for burgy, and 3s. 6d. to 4s. for good slack. 

Barrow.—I have to report a much better state of affairs in the 
hematite pig iron trade of this district. Of late some extensive 
contracts have been received makers, consumers are 


still very cautious in placing out orders, but on foreign account an 
pnd improvement has occurred in the number and extent 
of the contracts booked. Russian buyers are busy, and the ship- 
ments to this country are greater than they have been for a long 
time. Makers are very firm in their prices, and are unwilling to 
accept orders at prices lower than those now ruling. No.1 
Bessemer samples are quoted at about 48s. per ton net at works ; 
No. 2, 47s. 6d.; and No. 3, 47s. per ton. The weight of metal now 
stored at warehouses is considerable, as the furnaces for some time 
have been producing for stock. Steelmakers are better employed, 
aud the business received of late, I hear, is sufficient to keep them 
well employed for some three months. Rails are in better request, 
but prices are unchanged, remaining at 90s. per ton net at works, 
prompt delivery. Shipbuilders are very quiet, and few inquiries 
are being made. Engineers and boiler-makers quiet. Iron ore in 
better demand at about 8s. 6d. per ton net at mines. Stocks are 
heavy. Coal and coke easier. Shipping better employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE isa 7 unsatisfactory return of railway traffic for the 
last few weeks, thus confirming the falling-off in trade, as shown 
by the limited tonnage of goods forwarded by the carrying com- 
panies. The decrease on the March quarter was heavy, and 
during April and May the decrease was still more marked. An 
unfortunate yet significant feature of the traffic returns is that the 
decrease is most serious on the lines which serve the iron and hard- 
ware districts. It is in such trades as those of Sheffield and dis- 
trict that the depression is oo 

Long-continued drought has nm followed by refreshing rain, 
and the farmers are not without hope of another good harvest. 
This would have a great and beneficial influence on the home 
markets. In the rural districts the demand for articles of social 
industry has been dull for years, and it is impossible to go through 
the Midlands, particularly where the villages are dependent upon 
agriculture, without seeing that merchants have literally all but 
exhausted their stocks, and keep simply ordering from hand-to- 
mouth as customers require. ere is no speculation, and no 
encouragement to it. A further fruitful harvest would do much 
to restore confidence in agricultural quarters, and thus in turn 
benefit Sheffield industries. 

The Miners’ Permanent Relief Fund, a most important institu- 
tion, is about to undergo a change of great consequence, if the 
members approve. At present members pay 3d. per week, which 
contributions are supplemented by whatever sums can be got, to 
cover the benefits claimed on t of mining accidents. It is 
now intended to pay annuities to aged and infirm miners, for which 
an extra subscription will be required. The Miners’ Permanent 
Relief Fund was started in 1877, and at that time the Northum- 
berland and Durham Society, whose rules the Society at Barnsley 
—showing no great wisdom in their choice—adopted, had 65,000 
members, with a capital of £47,000, and a revenue at the rate of 
£40,000 per annum. Meetings are now being held in various parts 
of the district to carry out the new scheme, which is practically 
one of self-insurance and provision for old age. 

Sheffield is now itted to an extensive scheme of sewage 
works, for which the Sewage and Rivers’ Committee of the Cor- 
poration have already accepted tenders. The borough authorities 
contemplate a complete system of drainage, the sewage to be 
taken down to Blackburn Meadows, there to be purified, and the 
effluent to pass away into the river. The cost of the entire 
scheme is estimated at £150,000. Fifteen firms sent in offers for 
the work, their tenders being as follows :—Messrs. W. Bissett and 
Son, Sheffield, £23,960; Messrs. Longden and Son, Sheffield, 
£24,506; Mr. John Scott, Rotherham, £24,600 ; Messrs. Tomlinson 
and Sons, Sheffield, £24,700; Messrs. Brier, Sons, and Wilson, 
Dewsbury, £24,950; Messrs. 8. Pearson and Sons, Bradford, 


» £27,300; M 

£27,800; Mr. S. Warburton, Manchester, £27,931; Mr. A. J. 
Ripley, Rotherham, £28,075; Mr. James Fidler, Eckington, 

,490; Mr. H. Brumley, Sheffield, £32,196; Mr. J. Cowan 
Smith, Rotherham, £32,242; Mr. Charles Green, Rotherham, 
£42,541. The lowest tender is that of Messrs. Bissett—which has 
been accepted—and the highest that of Mr. Green, there being a 
difference of £18,546 between the two. The contractors are bound 
to have the main buildings — by the Ist of January next, 
and the whole of the works at Blackburn are to be finished by the 
1st of January, 1886. 

The Town-Clerk of Sheffield is about to advertise for tenders for 
the carrying out of the first section of the main drainage scheme, 
which will be a much larger and more expensive undertaking than 
that of the purification works. 


THE NORTH OF ENGLAND. 
(From our own ) 

THE attendance at the Cleveland iron market held at Middles- 
brough on Tuesday last was not large, buta slighty improved tone was 
noticeable, and somewhat more busi was t ted. Foundry 
iron for prompt delivery was in demand, some of the merchants 
being anxious to cover their contracts with consumers. The prices 
obtained by makers for No. 3 g.m.b. ranged from 37s. to 37s. 6d. 
per ton, and no sales were le at less than 37s. Notwithstand- 
ing the slackness in finished iron, forge iron is very scarce, and as 
merchants hold little or none, makers are able to obtain 35s. 6d. 
per ton without difficulty. 

Shipments are not so good this month as they were in May, only 
17,927-tons having been sent away up to Monday night, against 
21,669 tons in the first nine days of last month. 

There is nothing new to be said with regard to the manufactured 
iron trade. Inquiries are scarce, and orders still more so. Prices 
remain unaltered, and are as followse:—Ship plates, £5 to £5 2s. 6d. 
per ton; angles, £4 15s. to £417s. 6d.; and common bars, £5 2s. 6d. 
to £5 5s. All free on rails at makers’ works, cash 10th less 24 
per cent. 


The stock of Cleveland iron in Messrs, Connal’s store at 
Middlesbrough on Monday last was 58,587 tons, being a reduction 
of 20 tons for the week. Their stock at Glasgow on the same day 
was 590,494 tons. 

The Cleveland ironmasters’ returns for May were issued on the 
4th inst., and appear highly satisfactory from a producer’s point of 
view. There were 100 furnaces at work during the month, sixty- 
seven producing Cleveland, and the remainder hematite, spiegel, 
and basic iron. The total quantity of pig iron of all kinds made 
amounts to 210,992 tons, or an increase of 6671 tons as compared 
with April. The sum of the stocks in the whole district were 
266,152 tons, being a reduction of 17,281 tons for the month. 

Messrs. W. Whitwell and Co., of Stockton-on-Tees, have com- 
menced the manufacture of hoops in iron and steel at their West- 
bourne works. 

It is said that the Stanners’ Close Steel Company, of Wolsing- 
ham, has booked an order for £30,000 worth of steel castings for 
the Belgian Government. This firm recently made extensive 
additions to their works, and the above order comes in most 
opportunely, and will keep them fully employed for some time. 

A representative meeting of shipbuilders from the Tyne, Tees, 
Wear, and the Hartlepools was held at Sunderland on the 6th 
inst. It was decided to give notice to operatives at the shipyards 


of a reduction of wages ranging as high as 10 per cent., acco 
to the conditions of the occupation. The reductions will take 
effect from July 10th. 

The value of goods exported from Middlesbrough last month— 
exclusive of coal and coke—was £263,433, being an increase of 
£66,473 over May, 1883. 

A meeting of the North of England Board of Arbitration was 


held at Darli on Monday last, to consider the notice given by 


the employers of a reduction of 1s. per ton in pud and 10 


cent, on all other forge and mill bak ane An anima 
took place, and erage the following resolution was unani- 
mously to, viz.:—‘* The employers accept tho offer of the 


operatives, which is as follows :—‘That from June 28th to Septem- 
ber 27th, 1884, there shall be a reduction of 3d. per ton on 
uddling and 2) per cent. in all other forge and mill wages,’ 
t is unders that this arrangement is not to affirm any 
relationship between realised selling prices and the rate of wages 
now proposed. That during the currency of this arrangement the 
Standing Committee shall endeavour to a upon a sliding scale 
to be recommended for the adoption of the Board. This resolu- 
tion is passed subject to confirmation by the subscribers to the 
Board.” The question as to rollers wages was referred to Mr. 
Dale, the standing referee. It is to be noted that the operative 
delegates did not actually offer to accept the above 24 per cent. reduc- 
tion, but only to recommend their constituents to accept it. Should 
this recommendation not be adopted the old position will be reverted 
to, and an arbitration will take place on the employers’ original claim, 
On the other hand, should the 24 per cent. reduction be esta- 
blished, which is nearly certain, the wages will once again be 
adjusted to 1s. 6d. above shillings for pounds of realised price for 
finished iron, as last ascertained by Mr. Waterhouse. 

The tendency as toa diminished production of finished iron is still 
manifest in the Cleveland district. The output during March and 
April was only 75,044 tons, as compared with 90,616 for January 
and February. This is a serious falling off, but it is probable that 
<= June will show still smaller figures. 

e West Hartlepool Works are now entirely closed, the current 
contracts of Messrs. — and Gladstone having been undertaken 
by the West Stockton Iron Company. The Stockton Malleable 
Iron Company has at work this week only one angle mill; Messrs. 
Bolckow, Vaughan, and Co.’s Witton Park Works are standing 
still; and the number of firms who continue in full operation has 
become very small indeed. A large number of ironworkers are 
idle, and want and ts especially among the aged and the 
infirm, the women and children, is becoming daily more severe 
and more widespread. 

Meanwhile there is before us the, at first, surprising and appa- 
pe Aes geen fact, that the exports of pig iron have been so 
far this year considerably in excess of those of the corresponding 
portion of last year. hat does this mean? Pig iron is a raw 
material for all those branches of the iron trade which disburse 
large amounts of money in wages, and therefore maintain large 
populations, To export pig iron largely, and but little manufac- 
tured iron, castings, machinery, bridge work, railway material, 
and ships, means that the raw pig iron is being converted into 
those higher products founded upon it elsewhere rather than here. 
It means that the concomitant wages are going into the pockets of 
foreign artisans, rather than into those of British workmen. 
No wonder there are so many of the latter idle and in dis- 
tress, and that still the exodus of raw material continues to increase. 
The ee Society of Engineers, with their Sunderland 
strike hands still on their 8, might do worse than ponder these 
things ; and so might all that swarm of human locusts, whether of 
the operative or super-operative class, who in recent years have 
somehow or other managed so largely to encumber the higher 
branches of the iron trade, and to get more than a fair day’s pay 
for less than a fair day’s work, and sometimes for no necessary 
work at all. The one thing now needful to aim at is to keep at 
home, as far as possible, our raw materials, and send abroad our 
highly-finished products ; and the most feasible and perhaps only 
way to do this, is to cheapen cost to the utmost, and in every 
way. es, at all events, can no longer be permitted in our 
hives of industry, or there will soon be no working bees at all. 


NOTES FROM SCOTLAND. 
(From our own Ci ) 

THE warrant market, which declined to 40s. 10d. last week, 
manifested rather more strength in the ye B ae’ of the present 
week, in consequence mainly of the Board o! le returns having 
shown the exports of pigs for May to be considerably larger than 
had been anticipated. In consequence there was a great upward 
turn in the market ; but after a series of covering operations on the 

of the bears, the market soon voy ap Better ie are to 

and from some quarters abroad as to the demand for Scotch pigs, 

and the shipments are, on the whole, fairly satisfactory; but the 

market isin a backward state notwithstanding. The s of pigs in 

Messrs. Connal and Co.’s stores is about 500 tons less than it was a 
week ago. 

Business was done in the warrant market on Friday at 41s. 1d. 
per ton for cash. On Monday the prices ranged from 40s. 114d. to 
41s. 1d.; while on Tuesday quotations advanced to 41s. 3d., sub- 
sequentiy receding to 41s. 1d. Business was done on Wednesday 
from 41s. 04d. to 41s. 2d. cash. To-day—Thursday—the market 
was - <a with quotations up to 41s, 4a. cash, and 41s, 6}d, one 
month. 

The values of makers’ iron are:—Gartsherrie, f.o.b. at Glas- 
gow, ton, No. 1, 51s. 3d.; No. 3, 50s.; Coltness, 56s. 6d. to 

.$ on, 52s. 6d. and 51s.; Summerlee, 51s. and 46s. 6d.; 
Calder, 51s. 9d. and 46s. 6d.; Carn , 50s. 6d. and 46s. 9d.; Clyde, 
47s. 6d..and 45s.; Monkland, 43s, 3d. and 40s. 3d.; Quarter, 42s. 
and 40s. 3d.; Govan, at Broomielaw, 42s. 6d. and 40s. 3d.; Shotts, 
at Leith, 51s. 6d. and 51s.; Carron, at Grangemouth, 48s. (specially 
selected, 54s.) and 47s. 6d.; Kinneil, at Bo'ness, 44s, and 
43s. 6d.; Glen ock, at Ardrossan, 50s. 6d. and 44s.; Eglinton, 
44s. 6d. and 41s.; Daimellington, 47s. and 42s. 6d. 

There is still a good demand here for Cleveland pig iron, the 
arrivals of which are about 8000 tons larger than at this date last 


year. 

The inquiry for malleable iron goods continues very slow, and 
the probebility is that additional numbers of workmen will have 
to be discharged. The exports of manufactured iron and steel 
goods from Glasgow in the past three weeks embraced £123,000 
worth of machinery, £14,000 steel manufactures, £115,000 iron 
ae and £9620 sewing machines. The p' of the = 

ilding industry not being in the least d improved, the dif- 
ferent branches of the iron and steel trades dependent upon it 
show no improvement. There are thousands of workmen in the 


Clyde ports unable to the least measure of employment, and it 
is ned that they not be able to hold out much longer with- 
out public aid. 


Coalmasters state this week that they are receiving fair orders 
for shipment at Glasgow, and that, notwithstanding the restric- 
tion i labour on the part of the miners, they are enabled to im- 
plement all demands. At many of the collieries the men are 
working only six hours a day; but labour is so plentiful, through 
the slackness in other departments of industry, that there isa 
probability of the number of colliers being Smeety increased. 
Among the shipments of coals in the past week from Glasgow 
were tons for Canada, 1790 for Portland, 1400 for Odessa, 
1530 for Newfairwater, 765 for Cronstadt, 710 for seaing, 6e 
for Odessa, 600 for Stockholm, 810 for Rouen, and 512 for Deme- 
rara. The values of coals at the port of Glasgow and at the 
Lanarkshire collieries are without quotable change. The weck’s 
exports of coal at Grangemouth were 7172 tons, and in conse- 
quence of the im supply of available shipping, freights were 
somewhat reduced. At Greenock 3493 tons of coals were de- 

A serious dispute has occurred between the miners of Fife and 
Clackmannan and their employers. The men had been ded 

their leaders that it was reasonable to expect an advance of 
15 per cent. on their present wages. The employers, on the other 
hand, cannot see their way to grant the concession in the present 
condition of trade. Upon this the colliers resolved to restrict 
their labour to four days of eight hours a week, Some days ago 
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the. masters posted a notice to the effect that the 

men would not be allowed to descend the 
unless they undertook to work not less t 
eleven days a fortnight, This the men declined 
to do, and the consequence was that several 
thousands of them were locked out. On behalf 
of the workmen a request was made that a con- 
ference of representatives of both sides should 
meet to discuss the matters in dispute; but the 
masters decline to confer the men 6 
back to work on the old terms and regulations 


WALES & ADJOINING COUNTIES. 

(From our own Correspondent.) 

A SLIGHT lifting of the cloud has been noticed 
of in with our steel industries, 
and judging from the cautious inquiries being 
made for large quantities, it would not surprise 
one to have another “‘ boom” from America, It 
would be premature to express oneself more 
decidedly at present, but this I can state, that 
agents are watching the signs with great careful- 
ness. It is full time that some movement 
occurred, The capacity of the works in Wales is 
pe | much greater than present requirements, 

here is Cyfarthfa coming upon the scene 
with the best appliances that skill can produce 
and money obtain, and will be aided by a water- 
—_ of extreme cheapness, as noticed by me last 
week, 

The question under discussion in iron circles is, 
How will this affect trade? Cyfarthfa used to 
be busy when other works were idle, from its un- 
exampled sources of trade. Will this again 
occur? For the encouragement of the firm of 
brothers who have invested over a quarter of a 
million, it is to be hoped so 

In wire, tin plates, steel plates, trade is 
tolerably good, and a good American and China 
business is being done in best steel plates. A 
large consignment—over 3000 tons—left for New 
York a few days ago. Some departments of the 
workers are under notice. 

The coal trade of the ports continues to show 
some degree of slackness. For instance, Cardiff 
shows a decrease of 50,000 tons in the exports of 
the last two weeks ; Ne wport, too, is quiet, 
Swansea is about ae indicating some 
approach to past figures. quiet tone may 
be but the reaction from the excessive vigour 
which prevailed in the week before the holidays, 
and it more! I am | 
pessimist, with a very long experience in 
coal trade of Wales, never expect that we shall 
always have a ‘‘ rush” to contend with. And for 
the general good it would be better that we had 
not. It would be better to see less eagerness in 
getting rid of the best coals in the world, and 
better for the future most certainly if they were 
more sparingly worked, and ther less valuable 
brought more to the front t. 

I commend the evidence of Mr. W. T. Lewis 
before the Barry Dock Bill Committee as the 
clearest exposition that can be given of the pre- 
sent state and future probabilities of the coal 
trade of South Wales. It is very able. There is 
no special pleading about it, but it has all the 
— » eloquence of facts and figures. ‘‘In 
two ” Mr. Lewis states, “‘the Severn tunnel 
will > tobias, and a large quantity of coal that 
now goes to Cardiff for shipment will go by this 
route, and also by the Pontypridd and Caerphilly.” 
His description of existing means of railway ser- 
vice and shipment, of places in progress, and of 
future capacity, was very lucid, and evidently 
told; and nothing could be more and 
philosophic than bis conclusions. 

im, I have contended that the his of 
one coal valley is that of another. Aberdare 
Valley began its coal era ong | years ago, and, 
whatever s sag gy say, the local opinion is 
that Aber agen fo day. Rhondda has 
now its day, Rhondda Valley we 
shall have the Sirhowy Valley, Monmouthshire, 
which will feed Newport, and the London 
and North-Western and Great Western Rail- 
ways. 

junctions are flying about obstructively. I 
hear of one threatened upon the Pontyprid and 
Caerphilly Railway, on account of neglecting to 
construct a bridge, and this has had the effect of 
preventing the opening of the railway, so I 
imagine, and it is difficult to see any other cause. 
Another injunction is in action at the docks, 
Newport. e election of the Harbour Commis- 
sioners at this port took place last week, when all 
the old members were returned. 

Arrangements are being made for a summer 
meeting, at Cardiff, of the Mechanical 
Institution. The guarantee fund has ome 
+ £740, being £40 more than was asked for. Mr. 

hes is the hon. sec., and has an influential 
committee, 

The local association of enginemen and stokers 
met at Aberdare on Monday, under the presi- 
mes A of Mr, Isaac Evans. There was an ani- 

ted meeting, and various subjects of i t 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has ny to owr notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and onan st 
both to themselves and to the Patent- 0 


the ion is referred to, instead 
giving the proper number o, ion. 
mistake has looking at Tue Encrveer 


Index, giving the there found, which 
refer to pages, ont turning to those pages and 
finding the numbers of the Specification. 
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8514. Rine . Thorp, Whitefield, and B. 


Manchester. 
and PerroratinG, &., Macnine, G. 


SEN., 

and ELEVATING EnsiLace, W. C. Toone, 
Warmins 

8517, Rims a Wuee ts, E. Barnes and H. W. James, 
Birming 

8518. VELOCIPEDES, W. E. Heys.—(F. Rackles, Kaisers- 
lautern, Germany.) 

Sroprerine, &c., Borries, A. H. Cochrane, 

le 

8520. Feep Apparatus for MILL», &c., T. N. 

Robi Rochdale. 


8521. ReauLatina the Passace of Arr in MIpDLINGs 
Puririers, T. N. Robinson, Rochdale. 

8522. PorTLaAND Cement, W. Bmith, Dublin. 

8523, APPARATUS for Gas Enornes, H. G. 
Hellier, London. 

8524. TeLepHonic TRANSMITTING INSTRUMENTS, 8. P. 

mpson and P. Jolin, 
8525. Iron WATER Pires, N. J. Gin- 


Bradf 
8526. Locks, W. H. 8. Aubin, Bloxwich. 
8527. Jippinc Casks by Sevr-acrion, J. Carter and J. 
Tozer, Exmouth. 
for Exectrric Wires, E. L. Sheldon, 
ion. 
8529. Cart Locker, J. Hetherington, Boreland. 
8530. Patrerns for Castina Lasts, W. P. 


Thompson.—{G. A. Utiea, U.S.) 
“~ Busnep Fryers, J. H. Boyd and J. Press, 


8532. Presses for Grass Insutators, L. B. 
REW PELLERS for ESSELS, awley, 
Buffalo, U.S. 
8584. FERRULE for Umpre.ias, &c., J. Andrews, 
pstead. 
wFeasece, &c., Box, J. Andrews, Hampstead. 
8536. AUXILIARY HANDLE for VeLocipepes, F. W. 
Jones, Exeter. 
8587. Boors, &c., E. Pittam, Northampton. 
8588. ComPpounn for PHOTOGRAPHIC J.J. D. 
Hutinet, Paris. 
8539. TELEPHONES, J. T. Lister, Cleveland, U 
8540. Hover for Tennis or other Bats, T 
Birmingham. 
8541. TeLecrapHic, &c., Apparatus, D. Sinclair and 
J. L. Corbett, Ww. 
8542. Mecuanicat Retorts, J. M. Bennett, 
8543. Mountain Sanpvat, B. J. B. Mille 
Marmaros-Sziget, Hungary.) 
8544. Nut-Locks, E, C. Smith, Brooklyn, U.S. 
8545, Sewrnc Macuines, 8. Pitt. (WF. North, 
Chicago, U.S.) 
8546, ApverTisine, R. C. Annand, South Shields. 
8647. Srockines and Socks, J. H. Cooper and W. J. 
Ford, Leicestershire. 
LiFE-SAVING Apparatus, H. H. Lake.—(E. B. 
Lake, New Jersey, U. ba 
and ALVEs or Cocks, H. F. Hill, 
8550. Guns, A. J. Bou't.—(C. B. Scott, U.S.) 
8551. Tupe Beaver, C. Wicksteed, Kettering. 
8552, Rorary PRessURF Moror, &c., B. Todd, 


London, 
Ports or Hotpers, A. Kempson, Tunbridge 
8554. Lamps, A.M. Wirth and 


t, German: 
ELecrric GENERATORS, A. M. Clark.— 
(Wirth and Company and 8. & kert, Germany.) 


4th June, 1884. 

8556. Power Mortisineo Macuine, G. Lowry.—(W. IV. 

Green, Chicago.) 
8557. Se_r-actinc Mu.es, J. Macqueen, Bury. 
8558. Lamps, I. Marcuson, Birming! 
8559. Fiour Screens, T. N. Robinson, Rochdale. 
8560. SprInnina Fiprovs 'MaTERIALS, J. W. 

W. Ayrton, and C, Siddall, Manchester. 
8561. GrinpDING Mrnera.s, W. A. Vérel and P. Stewart, 


8562. Opraintne Copper, &c., from Copper Matre, W. 
A. Vérel and P. Stewart, Glasgow. 

8563. APPLYING Hypravtics to VELOCIPEDES, &e., 
Phillips, Southampton, and G. H. Street, 

8564. AUTOMATIC MusicaL INsTRUMENT, M, A. Weir, 
Upper Norwood. 

8565. Gas Enarnes, J. E. Rogers, Smethwick. 

8566, MECHANICALLY SHIFTING PHOTOGRAPHIC Scenery, 
G. W. Morgan, Aberdeen. 

8567. INHALERS, A. M. Vereker, Dublin. 

8568. RENDERING Tusine Gas-PROOF, 
T. Fletcher, Warri: 

8569. APPLYING DRIVING to F. C. 
Wrighte, Birmingham. 

8570. W. Rothwell, Bolton. 

Weavinc REVERSIBLE Faprics, A. Roth- 


jury. 
8572. Compass Course IxpicaTor, T. Purdy, 
85738. J. C. Mewburn.—(C. B. 


principally the hours of labour 
ond wages. With regard to the hours, a resolu- 
tion was passed advocating eight hours "only, and 
this it was decided to submit to the Sliding Scale 
Committee of the Employers’ Association. In 
case of the Wamllwyd dispute the meeting judici- 
ously counselled the men to withdraw their 


notice, and promised an investigation. 
, and prices are 
Tron ore still d 


lepressed. 

The Rhondda miners’ delegate meeting was held 
on Monday, when it was stated that the Gelli and 
oe eg dispute had been settled, the em- 

ployers rey Roped the men the whole of the 
money which been kept 

It was resolved at the pw of the meeting to 
urge upon all collieries a fortnightly settlement. 


Tae imports and exports 

ales have nearly doubled within ten years, 
namely, from 1873 to 1883. In the former 
year the i 483, and the 
exports £12, 883 the imports were 
£20,980,157, and the e rts £19,886,018, This 
rapid rate of inercase is expats Ei, ed during 
the present year, 


of New South 


de Mont 
8574. Boots J. Scouse, Northampton. 

8575. Steam Va.ve, W. T. Stewart, Cork, 

8576. CARRIAGE for GRASS-CUTTING | Suears, A. Brown, 


ig. 

8577. ADJUSTABLE ANTI-pIp Pipes used in MANuFac- 
TurRINoG Gas, J. Cort, don. 

8578. MouLpING and J. Fox and 8. 
Whiteley, Leeds. 

8579. Gas Moror Enarnes, J. Shaw, Leeds. 

8580. Guass Lamp Houper for INcANDESCENT ELECTRIC 
Lamps, M. Sugar, London. 

8581. ELectricaL Switcn, M. Sugar, London. 

8582. AScCERTAINING the Sarery as to of a 
a , London. 

8583. and Propvucrion of Iron, 8. R. 
don. 
8584. CLosina and FasTenina Retort Lips, &c., J. 

Methven, London. 

8585. Meratiic Frances, W. H. Beck.—(La Société 
Olry et Granddemange, Paris. 

8586. Compound Morors, M. F. D. Cavalerie, Paris. 

8587. AUTOMATIC of SteaMsuip Enarnss, J. 
G. Sanderson, 

8588. B. Willcox, London 

for Pistons, &c., R. R. Gubbins, 

ndon, 

8590. Bronzine Macuines, G. W. Scitz, Germany. 

8591, BREECH-LoADING Sportine Guns, E. Bled and E. 
Richoux, Paris. 

8592, SAFETY APPARATUS for Cacss, A. J. Boult.—(P. 
F. Laarman, Amsterdam. 

8598. Pivor SAFETY SADDLE Bar, N. Buxton, London. 


8594. ConTROLLING Suppiy of Warer, A. M. Clark.— 
Cruikshank, New York.) 


(7. P. Ford and J. 


a Oar Cake for Horses, H. J. Haddan.—(F. Meyer, 
8596. CLOTH-PRESSING Macuives, R. Patrick, jun., 


8597. New Toy, G. Martin, Southsea. 

8598. SHEATHING Cakes of A. 
M. Clarke. =(D. D. Wass, New York. 

8599 LF-REGULATING ELECTRO 

Mordey and C, Watson, Putney. 


5th June, 1884, 

8600. Apsusrments for Fanuicuts, R. M 
Shawlands. 

8601. InsuLator for improving Tone of PranororTes, 
E. Trow, Birmingham. 

8602. FoLpiva EasELs or Sranps, C. A. Jones, Hather- 
ley Court. 

8603. Sprnninc, &c., Freres, C. W. Lyans and W. 
Fearn, Roc r. 

= Batt VaLve Cock, J. Friend, 

x 

8605. BENzOL, H. Kenyon, Manchester. 

8606. Macuinery, J. B., C. H., and W. 
Whiteley, Lock wood. 

8607. Macuinery for Compina Woot, W. Terry and J. 
Scott, Bradford. 

8608. Glove STRETCHER, &c., W. P. Thompson.—(A 
Traver, New York.) 

8609, SMELTING Gan E, V. Bibby, Garston. 

8610. Furnaces for TREATING Coprer us, E. V. 
Bibby, Garston. 

8611. Cartripce Hoxpers, N. T. B. Carlin, St. Louis. 

8612. Makinc Steer, W. Beardmore and J. MacC. 
Cherrie, Glasgow. 

8613. Maxine Bricks, &c., G. Sewell and W. H. 
Sissons, Barton-on-Humber. 

8614. Wueet, E. de Pass.—(La Société Veuve A. 
Miroude et Compeumie, Paris, 

8615. Lamps, &. Linslade. 

8616, CooLING AIR IN ae .» E. Capitaine.—-(F. 
Poetsch, Aschersleben, Germany.) 

8617. Propucrion of Carsonic AciD, E. Capi- 
taine.—(H. Herbertz, Barmen, German: 

8618. TemPeRING Wikre, J. Thornton and H. 


Ellison, Cleckheaton. 
8619. a Tennis, &c, Baris, W. E. Bussey, 


Pec 
8620. Gens ‘and Orpwnance, A. L, 8. Leighs, London. 
8621. &c., L. J. Murray, Birming- 


8622. Pexnoupers, W. H. Ellison, London. 

8623. Hyprau.ic Lirts, J. J. Miller, Hammersmith. 

8624, Beatinc Carpets, &c., 8, Simmons, London. 

Cocoa, W. L. Wise.(P. Lobeck, Dres- 
en 

8626. Constructine Hats, &c., G. F. Powell, Bath. 

8627. EpucaTiona. Sates, &c., E. G. Peyton, Notting 


ill. 

8628. Raisina, of Encrves, J. T. Smith, 
Peakirk. 

8629. Drain Traps, O. Elphick, London. 

8630. TREATING VEGETABLE Fisre, J. Smith, Jersey. 

8631. Winpow SasHes to Lessen the Risk of Lire, G. 
Calvert, Glasgow. 

8632. STRIKING Baas, H. J. Haddan.—(Aé. Rumsey, 
Cleveland, U.S.) 

8633. Flower Stanps, H. J. Haddan.—(Knauth and 


Co,, Saxony.) 
8634. Hot-ain Vatves, H. J. Haddan.—(F. Bargers, 
Germany.) 
8635. CoupLine for RatLway Venicies, H. H. Lake.— 
(Messrs. Wirth and Co., and A. Staubitz, Germany.) 
8636. Looms for making PILE Fasrics, W. R. Lake.— 
(J. Sené, 

8637. Orro Gas Motor Enarnes, &c., F. W. Crossley, 
Openshaw. 

ATTACHING to Goons, &c., R. H. Hughes, 

mdon. 

8639. for Wacons, J. B. Hannay, 
Lochlong, and J. Cowan, Glasgow. 

86 0. BorLer for GENERATING Sream,.8. Lloyd, London. 

8611, TREATMENT of Grounp Corres, T. A, Brown, 
Upper Norwood. 

8642, CrimpLeD Fapric, A. M. Clark.—(P. and €. 
Soaetin, and La Société C. Garnier and F. Voland, 


Puorocrapnic Prares, B. J. Edwards, 


6th June, 1883. 
Automatic Cooxine Apparatus, G. H. Wiscom, 


8645, Crow-Bars, J. Heap, Ashton-under-Lyne. 

8646. Curtinc Hotes in Merat, W. Heap, Ashton- 
under-Lyne. 

8647.-Se_r-actine Mutes, W. T. Watts, 

8648. REvoLviNe CUTTER Biock, &e., W . Andrew, 
Oldham. 

8649. Conveyinc Yarns to be Driep, &c., R. H. 
Reade, W. Kennedy, and J. i, Belfast. 

8650. Frre-crates, J. Donald, G 

8651. ROLL-CHRONOMETER came, E. Capitaine. 
—(A. BE. Miiller, Germany.) 

8652. Water Fitters, W. ne. Rushworth and 8. Jack- 


son, Bradf 

Automatic Suction Apparatus, W. Reed, Dept- 

8654. TRaNsMiTTING ELEcTRO-moTivE Power, C. P. 
Elieson, Leytonstone. 

8655. Divestinc Roots of their DeTRIMENTAL Parts, 
J. W. Duncan, London. 

8656. Frames for EXHIBITING 2 mg J. A. Causton, 
London, and Shether, 

8657. BaRBED FENcING, H. th. Dudley. 

8658. Bakinc PowpEr, A. McDonald, Langside. 

8659. Tramways, J. , London. 

8660. Or, Press, A. J. Boult.—{(J. P. F. Cartier, 
Chevaline, France. 

8661. Composition for REMOVING INcRUSTATION from 
Borers, E. Morris, Wigan. 

8662. TrEaTING PHospHates of Lime, P. de Wilde, 
Brusssls, 


8663. Propuctne Gas from Hypro-carsons, J. F. G. 
Kromschréder, London. 

8664. ELecrric Arc Lamps, W. B. Brain, London. 

8665. Power Enornes, J. Q. Falmouth, 

8666. Dryinc Apparatus, L. "Magde' eburg. 

8667. Spurs, &c., P. Jensen.—(W. Schulze, Brederlow, 
Germany.) 

8668. Fitters, J. W. Sawyer, London. 

8669. Fitters, J. W. ‘Sawyer, London. 

8670. SURFACE THERMOMETERS, J. Mayer, London. 

8671. Execrric ALarM Cock, H. J. Haddan.—(V. 
Gallet, Brest.) 

8672. Looms, H. J. Haddan.—({A. Dubouis, E. Lager, 
and C. Chassignol, Belmont, ged 

8678. Macuines, W. ke.—(A. A. Fisher 
and A. Hart, Brooklyn, U.S. 

for &c., J. Tushaw, 

mdon. 
8675. SLaTING Iron Roors, W. Middleton, London. 
yay Generators, P. M. Justice.—(0. Lillien- 


y-) 
8677. Lusricators, 8, A. Flower and P. 
Ross, New Jersey. 
8678. &c., Tickets, Curques, &c., J. M. 
Black, London. 
8679. teas. Oxiprs of Iron, J. Mason, near 


Witney. 
‘4 R. R. Kelly and 


8680. SutpHATE of Ammonta, &c., 
A. C. L. Wiegel, London. 
8681, Furnaces for Steam GENERATORS, O. Imray.— 
(J. Ferrando, Italy.) 
7th June, 1884. 
8682, Tricycies, J. A. Bradford. 
ye for CoveRING Rs, W. T. Symons, 


8684. Pressine and Batino Hay, &c., J. H. Dickinson, 
Ormskirk, and J. W. Dickinson, Sou 
. MECHANICAL Mute Taltpreces for Viotns, T. 
Parker, Pudsey. 
8686. INVERT for Brewine, &c. F. W. Tomson, 
-on-Trent, 


8687. Erection of 8: R. H. Murra; t. 
088. SHOWER-BATH Roses, Mon 


8690. WasHinc Macuines, J. Sum 

8691. Enp-crain Woop-carpet, VENEER, &c. 
Worcester. 


8692. Burrons and their ArracuMents, J. Booth, Bir- 
mingham., 


8693. Seats of Coucues, &c., R. L. Hickes, London. 
8694. Paper Pup, W. H. Richardson, Jarrow-on- 
Tyne; and W. Bertram, Edinbu: 
8695. ConTROLLING the Suppty and Exit of Water to 
Wasneasins, &c., W. Baker, Brockley. 
8. Russell. — 


8696. WaTer Borrie and SURCINGLE, 
(PF. A. Fortescue, E, 

8. Shipley and 

Cincinnati, 


8697. Leap Pencits, 
‘RaMES for W. E. Hurrell, London, 


T; 
, Sunderland. 

8700. Currine am, W. Bown, irmingham, and G. 
Capewell, As 

8701. xa CaLoRic in Borer, &c., Furnaces, 
8. R. Smyth, Clapham. 

8702. Evecrro-cHemicaL Exrraction of Satts, E. 
a N. Champy, fils, and L. P, Champy, 

ntwerp. 

8703. CARRYING a CHILD’s Seat on a Tricycie, A: H. 
Cartmale and W. Day, London. 

8704, A.’ J. Boult.- 4K. S. Dembinski, 


8705. Wartcn Cases, &c., A. M. Clark.—(La 
Société Dubail, Monnin, Frossard, and Co., Paris.) 
706. MEASURING and REcoRDING DIsTANces, F. 
Wright, Forest Gate. 

8707. ELecrricaL Lamp Supports, &c., T. T. Smith, 
London. 

8708. GarpEN Enorves, E. Newton, Hitchin. 

8709. or HANK and Winper, J. Lewis, 


gley. 
8710. Measurinc Liquips, &c., R. Fraser and W. 
Clark, Plumstead. 


8711. PROPELLING VeHICLEs and Boats, W. Astrop, 
London. 

for Kees, &c., J. McQueen, 


8713. a Tennis Bats, C. Malings, Woolwich. 
8714, Spring Morors for VeLocipepes, H. Horscroft, 


Maidstone. 

8715. Frames of Portasie Tents, &c., E. L. Berthon, 

omsey, 

8716. Bicycie, &c., E. Nunan, London. 

8717. Yeast, and Vinecar, C. R. Bonne, 

ester. 

8718. gee cp Stack in Wires, J. Coleman and I. 
Henson, Derby. 

87 BorrLes with Screw Stoppers, 8. E. K. 

Capps, London. 

8720. Seats for Boats, J. H. Clasper, 

8721. PHorograpHic Cameras, W. 8. fou 
gate, and 8. B. Goslin, London. 

8722. Mecuanism for Crocks, &c., H. H. 
Lake.—(F. Fitt, Switzerland.) 

8723. BREECH-LOADING Fire-arMs, H. Studer, Paris. 

8724. CHronocRAPHIC MrcHuanisM for Watcnes, H. H. 
Lake.—(F. Fitt, Switzerland.) 

8725. EXTENSION LEVERs, D. Buckley, Boston, U.S. 

8726. Maktin1 Riries, &c., J. Hiimmerli "and J. 
Hausch, Lenzburg. 

8727. Apparatus to be Usep in Looms for WEAVING, 
W. Mould and H. Barton, Preston. 

9th June, 1884. 
ms Sarety Screw Rowrne Boat, L. C. Pfund, Car- 


729. ELectric Sincerse Apparatus, J. C. Eaton, 
Ancaster. 

$730. Steerrnc Tricycies, &c., I. Briggs and F. 
Holloway, Birmingham. 

$731. PorTLAND, &c., J. Roberton, G 

8732. Nest TELEPHONES, 8. P. Thompson, Brist: 

8733. FEEDING 
Taylor, Barkisland. 

8734. ADJUSTABLE Boort-sack, A. Weck, Tammerthal. 

8735. State, &c., CLEANER, J. Vickers, Leeds. 

8736. AUTOMATIC- “ACTING ConDENsED Water OUTLET, 
A. H. Kuhimann.—(W. Kuhlmann, Germany.) 

8737. Cornice PoLe Rivas, W. A: Rees, 

8738. Lock1ne Nuts on Bora 8, F. Reeves, London. 

8739. Preventina CoLuisions on Raitways, E. G. 
Matthewson, Upper Norwood. 

8740. Washers and Nuts for FisH-PLATE 
T. B. Matthews, a. 

8741. Lamps, A. J, Boult.—(M. Matthews, Toronto.) 

8742. Mixinc Liguips Dry, &c., Matenians, 

es- Ho! 
Pap for Rupper Stamps, &c., H. Savage, 


wren Marrers for Dyerne and Pristine, 
C. D. Abel. vormals Meister, Lucius, 
and Briining, G $4 

8745. Sorrenine A. M 

8746. CoLouRED Raw 


&c., to Carpixe Macuines, J. 


en, London. 
C. Steffen, 


Vienna. 

8747. Moutps for Decorative Stas, &c., A. Mclean, 

mdon. 

8748. Compressinc Peat, A. McLean, London. 

8749. Door Sprinos, J. Adams, Lo London. 

8750. HicH-sPEED STEAM Encines, G. Anslow and H. 
A. Bayley, brook 

8751. TELPHER LocomorivE, F. Jenkin, Edinburgh. 

8752. SELF-IGNITING MATCH-BOXES, &e., A. Berkeley, 


London. 
= Brine Motor, H. J. Haddan.—(A. Marquis, 

aris, 
8754. LaTCH-NEEDLE Kwitrinc Macurnes, J. W. Watts, 


Countesthorpe. 
c. Midgley, 


Edwards, 

Holmes, and B. 
Mitnsbridge. 

8756. WILLOWING W. R. Lake.—(C. Obozinski 
and A. Darolles, Bel; 

8757. SteEaM 
Schultz, Mnaudt, and Co., Prussia. 

8758. Openine, &c., FanLicats, J. T. Pennycook, 


London. 
8759. Sora Bens, W. R. Lake.—(B. Hungary.) 
8769. Casks or BARRELS, A. Dunbar, 
A. E. Trimmings and G. Knighton, 
n 
8762. Twist Lace Macuinery, H. B. Payne, Notting- 
ham. 


H. Lake.—( Messrs, 


= &c., STopPERED BorTt.es, 
W. Wingfield and J. F. Hemmings, St. Leonards- 
on-Sea. 


ABSTRACTS OF SPECIFICATIONS. 
by ourselves expressly for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4984. Cueckina, CounTING, oR INDICATING APPARA- 
Tus For TraM-cars, &c., R. W. Vining, Li 
—19th October, 1883. 8d. 

Consists in making “the arms of a turnstile adjust- 
able in position in their relation to the central axis 
besides the mere ro movement, in such manner 
pe the arms shall fold up or pack into a smaller 

when behind the centre, a cam or its equivalent 
setae the direction and rigidity, or the two arms are 
arranged opposite each other in one he's or to work 
together, and by means of a cam ends of that 
piece are ca as they come into useful position to 

i and the ends at the back of the central axis to 
S close to that centre. 

5024. Printinc Terecrapus, &c., H. J. Allison, Lon- 
don.—28rd October, 1883. communication Srom 
&. D. Field, New York, U.S. 
This invention relates to tha’ time of printing tele- 
in which two type wheels, whose step-by: 
movement is electro-magnetically controlled, are 


Ae 


456 


THE ENGINEER. 


JUNE 18, 1884. 


It consists more particularly in determining which of 
the two type wheels shall be printed from; to con- 
trolling the “ unison” in printing telegraphs ; to pre- 
venting any false impression on the record from the 
wheel not desired to be printed from ; to. preventi: 
any blurring of the record from accidental contact 
the paper slip with either wheel: to a transmitter, 
and to the arrangements of the circuits. 


5030. Sunstrrure ror Woot, J. F. Phillips, 
London.—23rd October, 1883.—(A communication 
Jrom J. L, Aliagnou, Paris. proceeded with.) 
‘Qa. 

The object is to manufacture a new industrial pro- 
duct from the vegetable fibres found in peat mosses. 


5086. Icxrrion oF INFLAMMABLE SUBSTANCES AND 
Gases By Execrricat Discwarces, 0. EB. Wood- 
house, F. L. Rawson, and A, R. Molison, London.— 
28rd October, 1883. 6d. 

This relates to the combination of an electrical in- 
ductive machine (patent No. 1295, of 1883) with a 
frame and handle provided with insulated wires and a 
sparking tip. In a “ Voss” or “‘ Varley” machine the 
commutators are made of insulating material suitabl, 
coated with tin foil, the brushes being made of t 
= of wire. The armature is driven by clock- 
work, 

5089. VeceTaBLE HyDROCARBONS FROM 
Coat Gas, &c., E. Drew, London.—23rd October, 
1883.—(Foid.) 2d. 

Relates to the general arrangement of the series of 
vessels. 

5041. Sewrne orn Howes, W. R. Lake, 
London.—23rd October, way communication 
Jrom C. M. Banks and St. J. W. Mintzer, Philadel- 
phia.) Sd. 

Comprises improvement in the means for effecting 
a reciprocating motion of the needle; and in devices 
for effecting the feed of the cloth in ‘the line of the 
edge of the button-hole. 

5067. Manvracture or Sueet Merat Cans, W. R. 
Lake, London.—24th October, 1883.—(A communica- 
tion from E. Norton and J. G. Hodgson, Chicago.) 


6d. 

Relates principally to the combination with a 
revolving can holder or chuck of a rocking or swivelling 
tool holder, provided with a seaming tool reciproca’ 
thereon, and means for operating the said tool holder 
and seaming tool. 

5068. Name-pLaTe For Piants, &c., A. Still, Liver- 
pool.—24th October, 1883. —{Not proceeded with. -) 2d. 

Relates to a rod of stout wire flattened out at top, 
or having a name-plate attached to it, and having a 
broad short-pointed plate soldered to it at bottom. 


5069. Seconpary Barrerres, J. Sellon, London.— 
24th October, 1883. 6d. 

The upper portion or rim of the corrugated plate 
is an addition of plain thin lead, either cast on or 
attached to the thicker plate. In cases where the 
plates are packed one within the other, as in conical 
—s upper thin portion is coated with insulating 
material, 


5070. Ostarmsisc FROM SULPHURETTED 
Hyprocen, C€. F. Claus, London.—25th October, 
1883. 4d. 

Consists in the production of sulphur from sulphide 
of hydrogen; the passing of a mixture of air and sulphide 
of hydroegn in equivalent quantities, either through 
a layer of oxide of iron, which has been mixed with 
lime, alumina, magnesia, or similarly acting substance 
or substances, or through a layer of oxide of copper, 
oxide of manganese, or other pyrophoric or contact 
substance or substances, which will decompose sul- 
phide of hydrogen at the ordinary atmospheric tem- 
perature or at an elevated temperature. 

5072. InsuLators FoR ELECTRICAL EB. Roe, 
London.—25th October, 1883. 

The insulators are made of oh. the gases being 
expelled from the pores, and these fi fitted with rustless 
oxide by the ‘‘ Bower-Barff” process. 

5078. Prerarmnc Fish ror Cure, J. Ross, jun., 
——, N.B.—25th October, 1883. —{Not proceeded 
with.) 2d. 

The fish having had the gut and head removed, are 
fixed on an endless travelling band, and strong jets of 
water are caused to play upon them to remove the 
blood. 

5075. Vatve Gear ror ENGINEs, A. Paul, 
Dumbarton.—2ith October, 1883. 1s. 4d. 

Relates to valve gear for steam engines, and for 
steam hoisting, hauling, winding, steering, and other 
apparatus having two or more cylinders, which act on 
separate cranks, and consisting of a single shifting 
excentric, arranged to act directly or through a a 
ing shaft or lever on the valve of one of the cylinders, 
and combined with one or more rocking and 
suitably disposed levers for acting on the valve or 
valves of the other cylinder or cylinders. 


5081. Swirch APPARATUS FOR CONNECTING AND 
DisconnectiInc ExecrricaL Lines For TELE- 
GRAPHIC OR. TELEPHONIC ComMUNICATION, J. 
Imray, London.—25th October, 1883.—_(A communi- 
cation from T. A. Connolly, Columbia, U.S.}—(Not 
proceeded with.) 2d. 

The connections are made by mechanically driven 
carriers running on'a series of horizontal bars. 

5082. DynaMo-ELECTRIC OR ELECTRO-DYNAMIC Ma- 
cuines, R. E. Dunston, A. Pfannkuche, and J. 
Fairlie, London.—25th October, 1883. 4d. 

The core of the annular armature is made by 
winding hoop iron in convolutions, together with a 
strip of interposed insulating ma‘ 

5085. Gas Motor Enorvgs, C. A. Bullock, London.— 
25th October, 1883. 6d. 

Relates to the construction of the cylinders and the 
arrangement of the valves and springs. 

5086. Vatves ror Steam Encrnes, &c., 7. Lewis, 
Cardiff.25th October, 1883.(A communication 
trom P. H. Stangaard, Germany.) 4d. 

Relates to the employment of layers of canvas, 
cotton duck, or other like fabric in the shape of the 
required valve. 

5089. APPARATUS FOR Boats, L. Belle- 

at 26th October, 1883.—(Not proceeded 
with.) 2d. 

Relates to an arrangement of for driving 
screw propellers or paddles by the feet. 

5091. Apparatus ror Use In Traw ina, H. Brooks, 
26th October, 1883.—{ Not proceeded with.) 2d. 

The trawl heads are formed of iron or steel of double 
flanged or other suitable section, or partly of such 
flanged form of section and partly such as the sole 
portion, of plain rectangular section. 

5093. Moviprxc or Presstnc ScREw Forms In 
Puiastic MareriaL, D. Rylands, Barnsley.—26th 
October, 1883.{A communication from H. Brooke, 
New York.) 6d. 

Relates to an appliance for moul 
screw forms or ic mate yoo ng 
of a screw die, which at the same time that it is 
pressed forward into the plastic material, has a oe 
ward or withdrawing rotary motion imparted to 


5094. Mettinc Furnaces, &., D. Rylands, 
— 26th -—{A communication from 


Relates partly to an mnt ead producers for 
making gas for glass aie and oth and 
consists of the application of a blast p pi an ordi- 
nary Siemens producer from a fan or blower, which 
blast pipe operates through a hole in the brickwork, 
under the centre of the producer grate bars. 


5095. Appliances FoR Heavine up Suips, 7. Sum- 
mers and A. J. Day, ee —26th October, 
1883.—{ Not proceeded with.) 

The cradle and vessel are supported by rollers which 
carry their weight, but to 

; the case slipways. 


the wheels of the 


= 
5006. Manuracrurrxe UNALTERABLE CARTRIDGES, L. 
—26th October, 1883.—( Not 


-) 2d. 
Consists in constructing the cases of vegetable 
parchment. 
5097. AsHPANs, G. Asher, Balsall Heath,—26th 


October, 1883. 
d dust ptacle, cinder sifter, 


Relates to a 
and trivet or rest. 

5098. Carryinc or Supportive Knapsacks, J. C. 
Mewburn, London,—2ith October, com- 
munication from A. Mendel, Dresden.) 

The rE is to grote means by which “the load or 
weight of the kna) k, generally carried on the back, 
is removed from — and distributed over a 
larger area of the bod 
5099. Treatinc Martrers FRoM TowN 

REFUSE IN THE MANUFACTURE OF Bricks, &c., 7. 
Whittaker, Accrington.—27th October, 1883. 

Relates to the treatment of the refuse and mixing 
with clay. 

5100. Apparatus FOR GENERATING AND CONDENSING 
Sream, H. J. Haddan, London.— 27th October, 1883. 
HA communication from A, Goupil, Chauvigny, 
France.)—(Not proceeded with.) 2d. 

Relates to steam generators using petroleum or 
other hydro-carbon oils, and to condensers ; the object 
being to reduce the weight of apparatus for a given 
power of engine. 

5108. Execrric Gas-ticuTers, 7. and J. Taylor, 
Oldham.—27th October, 1883. 6d. 

So as to ensure that a single spark shall light the 
gas, the lighter is provided with a swinging “‘ concen- 
trator,” formed as a cone, and so hung that the apex of 
the cone shall coincide with the point where the spark 
is produced. 

5104. Meratuic Compounp For RaMMING oR TAMP- 
inc GUNPOWDER IN CoaL Mrnzgs, &c., H. Lawrence 
and J. L. Ryott, Durham.—27th October, 1883. 

The compound consists of 764 parts of copper ; 
142, lead; 444, antimony ; 44 a The mate- 
rials are melted and thoroug’ ipempented together, 
and are then cast and an we | in ordinary way 
into the articles required for different purposes. 


5105. VarraB_e Expansion GEAR FOR STEAM ENGINES, 
J. T. Marshall, Gainsborough.—27th October, 1883. 
—(Not proceeded with.) 2d. 

The expansion gear is automatic, the ‘cut off” 
being controlled directly by the governor without the 
intervention of slot link, expansion excentric, or gear 
wheels. 

5106. Reservorn 7. A. Hearson, London. 
—27th October, 1883.—{Not proceeded with. 

Relates to the construction of a reservoir penholder 
for supplying ink to a nibbed pen. 

5111. Macyetic Garments, G. Carron, London.— 
29th October, 1883.—{ Not proceeded with. ) 2d. 

This relates to the construction of the magnets, and 
to the method in which they are used in the manu- 
facture of various garments. 

5114. Keys ror Locks, J. Legget, Edinburgh.—29th 
ere 1883.—{ Not proceeded with.) 2d. 

The ecting a of the key is made movable, so 
that on “4 be rotated axially, and therefore in being so 
rotated its rotation cannot affect the rotation of the 
key in the lock, and thus prevent the unlocking of the 
lock by tongs or other instrument. 
Ros ror THE WHEELS of VeLocipepDEs, &c., A. 

October, 1883.—{ Not pro- 
with.) 2d. 


Relates to means for attaching the rubber tires to 


the rim. 


5116. Formine CytinpRicat AND SHELLS OF 

led with. 

Relates the of a rotating casing for 
casting th 
5118. Suspenpers, &c., J. B. Fournier 

and J. B. Thoully, St. Chamond. ~ 29th October, 1883. 
—({Not proceeded with.) 2d. 

The object is to suspend various articles of dress, 
such as trousers, coats, cloaks, and so forth, without 
folding, and so prevent’ creasing the garments. 

5120. Manvuracture or Brive CoLourinc MATTER 
or Dye Srurr, F. Wirth, Frankfort.—29th October, 
1883.—(A communication from EB. Oehler, Offenbach.) 
—(Not proceeded with.) 2d. 

The object is the production of a blue colouring 
matter by the treatment of tetramethyldianido- 
diphenylenamin—that is, the leucobase of the dime- 
thyl-phenylengreen or its homologues—in ari acid 
solution, with sulphuretted hydrogen and chloride of 
iron, or any other oxidising agent. 

5121. Mixctxc Macuines, 7. Williams, jun., Lon- 
-—29th October, 1883.—(Not with.) 


2 
Relates to the tate of a threaded archi- 
median and the ar t of the claws or 


knives. 

5122. Covrrtincs ror Raitway Trucks, &c., /. 
Davies, Manchester.—29th October, 1883.—{ Not pro- 
ceeded with.) 2d. 

Consists of a special attachment to the ordinary 
chain or other coupling, whereby the operation may 
be performed without the paneer going between the 
vehicles for that purpose. 

5123. Snips’ Bertus, C. J. For, —29th 
October, 1883.—{ Not proceeded with.) 2d. 

Relates toa metallic framework and the formation 

of the berths or bunks of wire rope or its equivalent. 


5124. Turust Bearincs ror THE Suarts or Screw 
PROPELLERS, G. Davies, Manchester.—29th October, 
1883.—(A communication from F. Jackson, San 
Francisco.) 6d. 

The inventor claims the construction of thrust 
wherein the thrust is not borne by metallic 
surfaces revolving in my Bet one by hydraulic means 

—that is, by a surface of water, oil, or 

other liquid. 


5125. es OF THE Precious METALS FROM 
, A. P. Price, London.—29th Octo- 


Consists in eff the > and separation 
of the preci: sfstng the of gold or of silver, or of 
gold cad aon, from solutions resulting from the 
treatment of ores or of metallurgical products by the 
employment when in a fine state of division of zinc or 
of other metal or metals other than copper, which are 
ghee of precipitating either gold or silver, the same 
ae into contact with the solution, and 
maintained in contact therewith by means of agita- 
ion. 
CLARIFICATION OF BEER, H. H. Lake, London.— 
29th October, 1883. communication Dr. H. 
Kunheim, Berlin, and Dr. W. Raydt, Hanover.) 4d. 
Consists in introducing into the vats carbonic acid 
gas p e expansion of liquid carbonic acid. 


5127. Execrricat Generators anp Morors, 7. J. 
Handford, London.—29th October, 1888.—(A commu- 


4 


ication from T. A. Edison, Menlo Park, New 
Jersey, U.S.) 6d. 
To obviate the of the commutator in gene- 


rators having continuously wound armatures con- 
nected at intervals to the commutator slips, the elec- 
tro-motive force of the coils as they are ted 
at the commutator is o; a counter electro- 
motive force. This is produced by making the con- 
nections between the armature and the commutator 


slip by a conductor connected to, and ferably 
smaller in section than, its —— and ca back one 
or! more times around the arma before being con- 


nected to the slip. 


5128. Fastenmos ror Lacina Boots anp Snoes, J. 
Paton, October, 1883,—( Not 

wu 
consist of circular or oval eyes or 


loops of metal wire or other material fitted to the 
leather. 
5129. Apparatus ror Propuctne STEAM or VAPouR, 
J. Millen, London.—29th October, 1883. 6d, 
Relates to a hot-air and vapour producing apparatus 
consisting essentially of the following , Viz., an 
inner closed vessel or boiler to be charged with water 
and to be heated so that vapour or steam is produced 
from the water, an outer enclosing mantle open below 
for the heat from the source of heat haying a jacket. 
means for regulating the inlet of “4 to the jacket an 
e 


a pipe from steam or vapour in the bo = which 
pipe may be used as pipe the air 
through the an carrying it off heated 
state commingled with th ther 


vapour or steam. 
improvements are described. 

5182. Dywamo-ELEcTRIc Macuines, &. Z. de Ferranti, 
London.—29th October, 1883. 6d. 

The coils of the field magnets are pee parallel to 
the axis of the armature, and pass alternately over 
and under it, or on one side and the other. The pole 
pieces, each wound with its own coil, may be set in 
inclined positions, so as to form an undulating ring- 
like structure. 

51383. Marine poem, J. Hargreaves, Widnes.—30th 
October, 1883. 

The inventor aa a prime mover, say a steam, 
caloric, gas, or thermo-dynamie engine, to force water 
or other fluid at high-pressure into an air or other 
suitable accumulator. The water or other fluid is 
afterwards employed to actuate a reversible hydraulic 
motor coupled or geared to the propeller or its shaft. 


51384. Ciearina Roaps, Raiiways, &c., FRoM SNow, 
To Forster, St. Helens, Lancaster.—30th October, 
883. 

Consists in a machine drawn along by horses, or 
steam or other motive power, and clearing away the 
snow by means of a revo. ay F digger passing the snow 
into a heater forming a part of the machine, and thus 
melting it. 


5137. Compinep BoiLer anp Steam Vacuum Pumps, 
&ec., H. J. Allison, London.—30th October, 1883.— 
(A communication from C. L. Riker, Brooklyn.) 6d. 
Relates to the method of exhausting the steam from 
the working chamber ofa steam vacuum pump, which 
consists in applying to the steam in the | 
chamber the pressure of a column of water contain 
in a separate chamber at a — level by means of 
the open connection of said higher water chamber with 
the lower portion of the working chamber, and in 
providing for the steam subjected to the said pressure 
an exhaust vent, so soon as it has forced the water 
out from the working chamber to a given level by 
means of a water trapped tube connecting the upper 
part of said chamber with a Te wees condensing 
chamber, and which is aut tical led by the 
depression of the water therein to said level. 


5139. Surps’ Bows, H J. Haddan, London.—30th 
October, 1883.—(A communication Jrom J. B. B. 
Vautré, Toulouse.)—{Not proceeded with.) 2d. 

Relates to movable bows for navigable vessels. 


5143. Fixinc Hanpies anp Leas To Cast METAL 
Urensiis, BE. Green, October, 1883. 
—{Not proceeded with.) 

The “object is to secure . and other wrought 
metal handles and legs to cast metal utensils. 


5145. Borrte Sroprer, M. Haymans, London.—30th 
October, 1883.—(Not proceeded with.) 2d. 
Relates to the employment of a cap. 


5149. Fiarreninc, CrusHinc, on Repuctna BEAns, 
£8, J. A. Fawcett, Wakefield.—30th October, 
1883.—(Not proceeded with.) 2d. 
Relates to machinery in which vibrating crushing 
jaws are employed. 


5150. NeepLe aND APPARATUS FOR SEWING SHOES, 
&c., L. A. Groth, —30th October, 1883.—(A 
communication from F. Schumacher, Stuttgart.)— 
(Not proceeded with.) 2d. 

Consists in the combination of a hooked-shape 
needle and bolt or bar, the said needle and bolt or bar 
being fastened by means of adjustable screws in the 
a or sockets of a holder provided with a suitable 

e. 


5179. Hypravutic Lirrs anp Accumuators, J. 8S. 
Cc. J. Major, London.—8lst October, 


Consists A in the combination in a hydraulic 
lift of a lifting ram, balancing ram, and driving ram, 
differing in sectional area from the balancing ram— 
each ram with its cylinder—and a heavy ae? eal 
chain or a weight and pulley with variable radius. 


5274. Suirrs ror Tropica, Cimares, &c., B. 
Rodyk, London.—ith November, 1883. ry commu- 
nication from W. R. Grey, Sin gapore.) 

The shirt is open straight down for the . of its 
length, either before or behind, and is buttoned and 
secured by.an elastic band round the bottom. 


SELEOTED AMERICAN PATENTS. 
Frome United States’ Patent Office Official Gazette. 


297,991. Step ror Bicycies, George F. Harwood, 
Wocester, Mass.—Filed February 25th, 1884. 

Claim.—(1) In a step for bicycles and other veloci- 
pedes, the combination, with the band H, bolt D, and 
nut d, of the step A, the back plate Al thereof being 
provided with the slot B, extending from a point near 
the lower end of said back plate to the surface of the 
step, substantially as and for the purpose set forth. 


(2) In a step for bicycles and other veloci , the 

combination, with the band H, bolt D, nut d, of 
{297.991 | 

the step A, the back plate A! thereof being ded 

with the slot B, extending from a t near the lower 


end of said back plate to the surface of the step and 
opening into the loop thereof, whereby the two por- 
tions of the back plate formed by the slot may 

—— , substantially as and for the purpose de- 


298,130. Execrric Motor, Levi 
land, Ohio.—Filed December eee 
Claim.—(1) The combination, substantial], 


forth, of the armature spindle, the armature magnets 


inde 
term: 


armature, the terminals of which coil are connected 
to adjoining commutator plates, as set forth. (8) The 
coments substantially as set forth, of the field- 
magnet poles, the armature, the commutator ring, and 
the commutator brushes arranged in pairs—one pair 
on each side of the ring—the brushes in each pair 
being arranged one above the other, as described. 

068. CrossnEaD, George H. Corliss, Providence, 

R.1.—Filed February 4th, 1884, 

Claim.—(1) The com nation, with the crosshead D 
having inclined faces D2, of gibs E, having inclined 
faces E?, and two or more independent adjusting 
bolts “ he and H eo exerting forces in opposite direc 
tions, all r joint operation, to move and to 
resist the pen tol the gibs relatively to the cross- 


(298.068)! 
a 


head, substantially as herein com- 
bination, of a pace D, having inclin aces D2, 
with adjustable gibs E, having inclined and 
in ~ direction of their length 
the crosshead b yy means of one or more 
adjusting bolts, substantially 2 as herein described. 
298,143. Socker ror Incanpescent Lamps, 
Weston, Newark, N.J.—Filed October 4th, 1883. 
Claim.—(1) The combination, with an incandescent 
lamp and a cylindrical base containing a groove or 
grooves, as described, of a socket or holder having 
the jections or their equivalents therein for entering 
e@ grooves in the lamp base and retaining the same 
2 as set forth. (2) The combination, with 
candescent lamp and a cylin contain- 


(298.143) 


ing a groove or grooves, of a socket or holder, pro- 
jo Fa therein or their equivalents, for entering 
the grooves in the lamp base, and spring contact 
plates forming a seat for the lamp, as herein set forth. 
©); The combination, with an incandescent lamp A, 

d base B, containing ves m m, of a socket or 
holder projection K, and spring contacts F G, all as 
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4 
na arranged thereon transversely to each other, an 
§ | ame coil on each half of each armature, the 
5 of which coil are connected with adjoining 
rs commutator plates, as shown, the commutator ring, 
- and brushes ap ag to give an extended or double 
Hi contact on each side of the ring, for the purpose set 
bs forth. 2) The combination, substantially as set forth, 
of the poles, having a uniform polarity 
& on each side of the armature spindle, the armature 
he spindle, the armature magnets arranged thereon 
i transversely to each other and in different vertical 
BS planes, the commutator plates, the brushes arranged 
Et to give an extended or double contact on each side of 
i the ring, and an independent coil on each half of the 
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EXAMPLES OF THE GRAPHIC TREATMENT OF 
STRESSES IN FRAMEWORK, 
By Rospert Hupson Granam, 
No. V. 

1, Goods shed roof, Bristol.—The roof over Bristol goods 
shed, represented in outline below, is 56ft. in span 
and 9ft. 9in. in total rise, so that the ratio of rise to span, 
expressed in fractional form, is 7a The principals are 
13ft. 6in. apart. The incumbent weight upon the roof is 
found by assuming 45 lb. to be supe upon each 
square foot of covering between bays. This includes dead 
weight of material as well as all accidental weights 
arising from wind pressures and lodgment of rain and 
snow. Subsequently to the publication of my treat- 
ment of the Didcot roof—vol. lvi., p. 136—an anonymous 
correspondent, in a letter to THE pity found fault 
with the method just expounded of dealing with wind 
pressures on roofs, The writer of the letter argued that 
if the total load were taken at 56 instead of 45 lb. per 
square foot, and the wind were supposed to blow only on 
one side of the roof, the stresses would be found to 
change both in “nature and amount.” He did not, how- 
ever, proceed to substantiate these statements by a recipro- 


according to M. Levy, wind pressures ought to be com- 
pounded with the vertical loads arising from the dead- 
weight of the roof and the superincumbent weight of 
snow. This is one of those cases where practice, for the 
sake of convenience and economy of time, abandons theory 
and neglects the small, infinitesimal errors which may 
arise from considering the roof uniformly, and not par- 
tially loaded with wind pressures. The errors involved 
are in most cases extremely small, and generally lie upon 
the safe side. I also find that in the case of a roof, the 
rise of which bears to its span a proportion of 1 to 4, 
M. Levy assumes a total load, composed of dead-weight 
of iron covering, wind, and snow, equivalent to 140 kilogs. 
per square metre, or in British measures, to 28 lb. per 
square foot. For a slate covering he increases the total 
load to 165 kilogs. per square metre, or 33 lb. per 
square foot. It will be seen that these amounts lie con- 
siderably below the load of 56 lb. recommended by our 
anonymous critic, and are, in fact, much lower than the 
limit of 45 lb., which we adopted for the Didcot roof. 
The reciprocal diagram, Fig. 2, of the Bristol roof shows 
that the maxima stresses occur, not as usual in the 
extreme divisions 10 and 34 of the side rafters, but, 
owing to the arched form of the roof, in the divisions 
13 and 31, in each of which the stress amounts to 19°5 
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cal diagram constructed according to these conditions. As 
a matter of fact, the effect of wind, when supposed to 
blow only on one side of a roof, is rather to compensate 
than to alter the stresses due to vertical loads. This arises 
from the circumstance that the direction of wind pressure 
is nearly at right angles to the direction of dead weight or 
gravity. Tf, as some suppose, the wind blows in a per- 
a | horizontal line, then the directions of gravity and 
wind pressure are strictly at right angles, Owing to 
this fact, partial loading does not necessarily imply the 
most unfavourable condition of load. Strictly and theoreti 
cally speaking, we ought to load a roof separately right and 
left for wind pressure, and select that combination of wind 
and vertical load which represents and produces the most 
unfavourable condition of stress in any particular bar. 
But I hold that ‘this process—which is absolutely neces- 
sary in the case of bridges—is uncalled for in the case of 
roofs, and that it is perfectly legitimate to include the 
accessory pressures due to wind in the form of increments 
of the vertical loads. Following this principle, I resolve 
wind pressures, impinging at a given angle, in twodirections, 
one vertical, the other parallel, to the side rafter of the 
roof. But I have neither object nor intention to decide a 
<- of this nature upon my own reasoning or authority. 
Therefore, since the publication of my last article, I have 
looked up several authors of repute, in order, if pos- 
sible, to find which way the ce of scientific opinion 
inclined. The outcome of this research was the simple 
discovery that, as a rule, our older technical writers avoid 
expressing any opinion at all upon the subject. Appa- 
rently, wind pressures did not form part or saga of their 
philosophy. As far as I am aware, the only author who 
ventures to deal with the problem is M. rice Levy, 
who entirely confirms, or rather anticipates me in treating 
wind pressures on roofs as of the vertical load. He 
says:—“ Cette force (du vent) doit étre composée avec les 
forces verticales résultant du poids de la toiture et avec la 
charge verticale produite par la neige.” Wherefore, 


tons. The thrust in the arched rib decreases uniformly 
from these divisions towards the ridge or crown. The 
stresses in the inclined members of the bracing alternate 
in nature, bars 12 and 20 being in tension, and bar 16 in 
compression. This alternation is due to the curved form 
of the roof. If, as in the Didcot and Weymouth examples, 
the side rafters were perfectly straight, and the roof sec- 
tion triangular, the stresses in bars 12, 16, and 20 would 
be all compressive. One good effect of these changes in 
the nature of the diagonal stresses is the consequent dimi- 
nution of strain‘ in the central tie rod 22, which is 
reduced in this instance to 0°3 of a tox. I am unaware 
how far, if-at all, the designers of the. roof had this 
object in view. In any case, the reduction presents a very 
pleasing feature, and tends to convince us of the decided 
suitability of this form for station buildings. By way of 
comparison, it may be mentioned that the stress in the 
central tie of the Didcot roof amounts to as much as 
9 tons, and in fact, generally speaking, the stresses in the 
central tie-rods of all triangular root trusses have a ten- 
dency to be large, whilst the stresses all round in the 
cross bracing are relatively ter than in curved frames 
of the kind exemplified in the Bristol roof. 

2. Cardif platform girder.—The span of this small 
lattice girder is 40ft. It supports at joints 1, 2, 3, 
concentrated loads, each equal to 3 tons. The reci- 
procal figure shows that, as usually occurs in this type 
of girder, the top boom is in compression and the lower 
boom in tension. The verticals under load are all struts, 
and the diagonals alternately struts and ties, This girder 
is obviously a combined lattice form, and can therefore be 
decomposed into its component frames, the reciprocals of 
which are given in diagrams Nos. 1 and 2. The stresses 
are in every instance cumulative, which means that the 
stress in any bar is the graphic sum of the component 
stresses arising from the frames of which it forms a con- 
stituent Thus the tension in bar 19 is given by the 
sum :—Line 19 (diagram No. 1) + line 19 (diagram 


No. 2). The diagonals, taken separately, form of 
only one of the frames, the 
stresses are derived independently from one or other of the 
two reciprocal figures, 

Before closing this series of examples of the graphic 
treatment of stresses in frameworks, I may mention 
that they form the solutions of a series of. problems 
set in one of my work on “Graphic and Ana- 
lytic Statics,” recently published. I found it any- 
thing but an easy task to find a concise and con- 
venient form in which to set an example and give an 
answer to a problem in graphic statics. The method I 
ultimately hit upon is very simple, and on that account 
will, I trust, meet with the sanction and approval of prac- 
tical mathematicians. In order to show how a problem of 
this kind may be enunciated and its solution F in an 
abbreviated, but nevertheless adequate, form, I will take 
the Bristol roof as an illustration. The skeleton outline 
of this structure is given on a plate which opens clear of 
the page, so that the student may easily make a tracing of 
it. This outline is drawn in thin or unshaded lines, which 
convey no idea of the nature of the stresses. Certain 
bars, such as 15, 16, and 17, are then chosen and marked 
with the symbols x,y, and z. In the text the example is 
set, and the answer given thus:—“ Construct the recip- 
rocal diagram of the roof structure—Bristol goods shed, 
Fig. 173, Plate 1—and find the stresses produced in bars 
L, Y, 2—17, 16, and 15 respectively—by the given applied 
loads.” «= +18 tons; y= +} ton; z =— 18°6 tons. 
The plus sign signifies compressive and the minus sign 
tensional stress. This method of setting an example pos- 
sesses several advantages. First, it gives the student no 
clue to the answer, and imposes upon him the obligation 
of solving the problem solely by the aid of first principles ; 
secondly, the bars marked by symbols can be selecied, so 
as to necessitate the construction of the entire, or, at 
least, of the most difficult part of the reciprocal figure; 
thirdly, the answers form a sufficient check upon the 
accuracy of the class-work, at the same time relieving the 
professor of the duty of constructing the figure for himself, 
unless he sees reason to suspect error in some of the 
results, At present I am not aware of any errors having 
crept into any of the answers; but I take this opportunity 
of stating that I shall be glad to receive information of 
any faults which it is possible may have escaped my own 
observation. 


THE THEORY OF TURBINES. 


WE publish this week a letter by Mr. Donaldson, 
which shows that some misapprehension exists which 
ought to be cleared up. What we mean by “sudden” 
change of curvature, is instantaneous change of curvature ; 
such, for instance, as would occur if the path were formed 
of two circular arcs joined on to each other tangentially, 
but of different radii. The change of curvature may be as 
rapid as desired, so long as the radius of curvature in 
changing goes through all values, or grades, intermediate 
between its first and last values. That is what is meant by 
“gradual” change. There is no reason for making the 
minimum radius as large as possible; quite the reverse. 
The “absolute” path should not be straight, but curved 
as sharply as it conveniently can be, We cannot agree 
that there is any impropriety in the ordinary meaning 
given to the phrase “modulus of elasticity,” but we are 
aware that the modulus is not necessarily the same for 
large compressive as for large tensile stresses. This, how- 
ever, has nothing to do with the theory of turbines. We 
may have to comment on the theory of beams on another 
occasion, and explain the deficiencies of the ordinary theory. 
In doing so we shall be glad to notice Mr. Donaldson’s 
book on beams if he will send it to us. 

Regarding the formule given in our article, it should be 
Rr that what is in books called the water’s 
“absolute” velocity is its velocity taken relatively to the 
earth. It is only another “relative” velocity. What is 
commonly called its “relative” velocity is its velocity 
taken relatively to the blades of the rotating wheel, 
the velocity it would have relatively to the earth if it 
flowed through the wheel, the wheel being motionless 
relatively to the earth. We gave the formule for the pres- 
sure, and the work done in terms of the velocity relative to 
the wheel. The centrifugal force of the water calculated 
from its absolute motion is certainly not the same as its 
centrifugal force calculated from its relative motion. 
But the difference is exactly made up by the extra inertia 
resistance to increase of linear—i.e. non-deviating— 
momentum that is experienced in the absolute motion, 
and not in the relative motion. This is true, at any 
rate, if the blade be supposed to move—relatively to the 
earth—with a uniform non-deviating velocity in a straight 
line. It was on this supposition—as stated in our last 
article—that the equations we gave were deduced. As 
this is a somewhat interesting point:over which many 
students fall into almost hopeless confusion of mind, we 
give here as simple an algebraic proof of the fact as occurs 
to us at the moment. We give below a very simple 
geometrical proof of the more general proposition for the 
resultant of any two motions, whether these be either or 
both variable or constant in direction and magnitude ; 


which general case, of course, includes this more simple _ 


one as a special case. 

Let V be the uniform rectilinear velocity of the blade. 
Let v be the relative velocity of the water over the blade, 
and let at any instant the direction of v make the angle @ 
with that of v. Let this relative velocity be constant in 
magnitude and have its direction deviating at a uniform 
rate w. Thus the relative velocity is supposed to be a 
uniform circular motion. If, be its radius of curvature, 


the centripetal acceleration of velocity is s , and this may 
be conveniently written in the other form vw. Also 

dt 


Resolve the relative velocity » into two components; 
one parallel to V, and equal to v cos. @; the other perpen- 


dicular to V, and equal tovsin. The absolute velocity 
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may be looked on as being composed of two components 
in the same directions, namely, one to V and equal 
to V + wv cos, 6; the other icular to V and equal 
to v sin.@ The whole magnitude of the “absolute” 
velocity is, therefore, 
V(V + v cos. 6)* + = ¥ V* + 2Vv cos, 0 + 
The linear, non-deviating (or tangential) acceleration of 
this absolute velocity 
dV V*+2Vvcos.6 + _ V sin. @ 
dt 
The direction of this absolute velocity is best defined by 
the tangent of the angle of its inclination to V. The 
le is evi 4. 
angle is evidently tan. 
The rate at which this angle increases is the rate of 
deviation or the velocity in the absolute path. 
This angular velocity is thus got by differentiation. It 


equals 
dt de V+v cos. @ 1+ v* sin.? @ 
(V+v cos. @)* 
008: (V cos, @)+vsin.* @ Vcos.@ 


=wv 


(V+v cos. @)* V*+2Vvecos. 
The centripetal acceleration in the absolute motion is this 
angular velocity multiplied by the absolute velocity ; or— 
V cos. 

+2V vcos. 6 +0? Vv con. 0+ 
cos. @ + v 

JY V? + 2 Vv cos. 

Now the whole acceleration in the absolute motion 
equals the square root of the sum of the squares of its two 


rectangular components ; namely, the centripetal and the 
tangential or non-deviating components. is is— 
ion V*sin.* 9+(V cos. 
V 
V*+2V vcos. 6 
VV2+2Vvcos. @ +v® 
That is, the whole acceleration in the absolute path is 
the same exactly as that in the relative path. It must 
be remembered, however, that this proposition is only 
proved to be true on the assumption that V, the velocity 
of the blade, is uniform and rectilinear. This is not accu- 
true for the case of a turbine, for each 
part of the length of the passage thro e es 
turbine we have different directions 
or V. 

The corresponding more general ition which 
enables us to take into aunk te esate of the path 
of the blade and the difference of its linear velocity at 
different points of its length is this, namely, that in any 
motion, which is the resultant of two component motions, 
the acceleration of velocity is the resultant of the two 
accelerations of velocity of the two component motions. 
The acceleration in either or both of the component 
motions may be y radial—i.e., normal—and partly 
tangential. This proposition appears almost self-evident 
when it is considered with the help of the annexed 
, diagram. Let 
A B repre- 
sent one of 
the compo- 
nent veloci- 
ties at a cer- 
tain instant, 
and at the 
same instant 
let the other 
component 
velocity be 
represented 
by BD. The 
resultant velocity in the compound motion is at this 
instant A D. At the end a second let the first 
component have so that its direction and 
magnitude are now represented by A 8, and during the 
same interval of one second let the second component have 

so that its direction and itude are now 
represented by 6d. The resultant velocity is now repre- 
sented by A d. During this second the change—or 
acceleration per second—of the first component is B 3, 
because A 6 is the resultant of A Band Bd. Draw b D'! 
equal and parallel to B D so that 6 D represents—in the 
same way as B D does—the first value of the second com- 
ponent. Then since D D' is equal and el to B 8, it 
—D D'—also re ts the acceleration of the first com- 
ponent. In the same way D' d is the acceleration of the 
second component, because this second component has 

from bD' to bd. Also the resultant velocity 
has c from AD to Ad. Therefore, Dd is the 
acceleration of the resultant velocity. But Dd is the 
resultant of D D' and D' d. That is, the acceleration of 
the resultant velocity is the resultant of the two accelera- 
tions of the two a velocities. 

The application of this perfectly general aa rege 
to turbines is easily recognised. e acceleration of 
momentum of the water investigated in our last article, 
due to its relative motion over the blades, is to be com- 
pounded with the acceleration due to its circular motion 
along with the blades round the rotating shaft. As we 
said before, of course this complicates the problem, and 
the formule are no longer so simple as those given in our 
last article. In reviewing some other books on turbines, 
which are lying on our shelf, we will return to this sub- 
ject, but we may say just now that the most convenient 
method of dealing with it is to treat the two components 
separately as far as possible. In our last article we showed 
in their simplest form the working results of the more 
important of the two components of the whole motion. 

Donaldson will see that at the foot of the third 
column of our article we give the rate at which the water 


wv 
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THE ROYAL INSTITUTION. 


ROCK SERPENTINE. 

Prorgssor J. G. Bonney, F.R.S., delivered a lecture at the 
Royal Institution on May 31st on “ Rock Serpentine;” it was 
one of a course of lectures on the bearing of microscopical 
upon some geological problems. He said that the word 
tine” usually causes some confusion of ideas, for the 
name is given both to a mineral and to a rock, of which there 
are many varieties; it is a name very loosely used for various 
substances. The name is applied sometimes to a mineral having 
a soapy feeling in the hand, and used for making magnesia. As 
a rock it is more protean still. It has certain well-defined 
chemical and physical characteristics; it consists largely of 
silica and oxide of iron. He had obtained many specimens from 
the Lizard in Cornwall; they are of moderate weight, with 
compact ground-mass. The rock varies from green and black 
to a reddish colour; its hardness is about four in the geological 
scale; it is slightly unctuous to the hand, subconchoidal in 
fracture, and weathers rusty brown. Serpentine resembles 
deeply seated igneous rocks. There is much of it in Scotland, 
and some in Anglesea and Wales, as well as in many places on 
the Continent. Serpentine contains much water; either it is a 
precipitated rock, or of some kind of metamorphic origin. It 
can be worked freely, and sometimes can even be turned in the 
lathe. It has been employed in London in buildings, and there 
is some of it in the cathedral at Florence. Serpentine is rather 
too brittle for use in any place where it may possibly have to 
bear a blow, and its polish is soon lost in the atmosphere of 
towns, but for internal decoration it is admirably adapted, and 
it should be placed near the eye; it should never be used for a 
pavement. In all cases it should be laid against a dark ground, 
not against white marble or light stone. In Cornwall it is fringed 
nearly a)l round with the other substances mentioned in the 
following table :— 


Chemical Con- Black Hornblend Gabbro. Olivine 
stituents. Serpentine.| schist. Gabbro 
Alumina 1°02 19°30 15°0 22-10 
lime. .. .. 1°97 11°80 9°5 9°26 
Magnesia .. 36°40 97 11°46 
Ferric Oxide... 4°66 O71 
Ferrous Oxide .. 3°31 ) ils 8°51 
Potash .. .. 1°05 0°34 
Water 12°35 0°3 2°54 

Residue, &c. 2°37 2°5* 
100°58 | 100°0 100°0 100-03 


* Loss by ignition. : 

The Lizard serpentine must have been once an igneous rock 
and he stated that although olivine rocks are very little known 
in England, on examining his microscopic slides of thin slices 
of serpentine he found some remains which looked remarkably 


like olivine. His argument in short was, that serpentine comes 


from partially altered olivine rocks, 


THE MICROSCOPIC STUDY OF ROCKS. 

At a subsequent lecture at the Royal Institution, on June 7th 
Professor Bonney said that the relative age of rocks and their 
antiquity could, to a large extent, be ascertained by the use of 
the microscope in geology. The microscope also helps to show 
the materials of which they are constructed and whence their parts 
come, just as upon examination of a building much information 
can be gained as to the source whence the materials were derived. 
When a geologist sees a stone, he naturally asks it—What are 
you? Whence do you come? What brought you here? Water 
in its solid and liquid forms is a powerful agent in carrying 
rocks in bulk and matter in small particles. Floating ice and 
glaciers will carry large rocks, torrents will roll down boulders, 
fast rivers will rattle down pebbles, and sluggish streams are 
often dim with suspended matter ; thus the work of destruction 
and transportation is always going on. If in a place like Lon- 
don a geologist picks up a piece of grey granite he hardly knows 
whence it comes, but if he finds it twenty miles from Dartmoor 
he is almost certain it is Devonshire granite, and it becomes a 
dead certainty when he afterwards picks up a piece on Dart- 
moor itself. Every fragment of rock has somewhere its parent 
rock ; some are so peculiar that there can be no doubt about 
their origin. The examination of a fragment sometimes also 
gives information how it was transported; for instance, a 
boulder with sharp edges far from its parent rock must have 
been transported by ice. Volcanic dust is sometimes carried 
seventy miles and even more from its source, which is one 
reason why the microscope is useful in the examination of fine 
grit and sand. Of trias there are three varieties, the Rhoetic, 
the Keuper, and the Bunter ; the trias of Cheshire is more than 
a mile thick, and further south the beds grow thinner; they 
gradually fall off in a south-easterly direction, and come down 
into Devonshire, they also stretch to the east coast of England, 
altogether giving a configuration on the map of England some- 
what resembling the letter “Y.” He then adduced evidence 
that these beds were formed in prehistoric times by two great 
rivers, one flowing from the east and the other from the west of 
Scotland, and pointed out that the microscope had helped to 
trace the origin of these beds and their past history. 


FLAME AND OXIDATION. 

On Thursday, last week, in the course of his closing lecture on 
this subject, Professor Dewar stated in relation to the new 
melted platinum standard of light, that as platinum grows 
hotter, the relative proportions of red and green rays emitted 
by it vary, the following being the results obtained from some 
radiation of the 
metal :— 


Temperature. | Luminous intensity. 
1045 8°27 3°64 
1500 154°00 219-00 
1775 507°00 809°00 


He added that the object of the platinum standard is not, as 
erroneously supposed sometimes, that every man who indulges 
in photometrical experiments shall carry about a quantity of 
melted platinum with him, but that this more perfect standard 
shall be one with which the standard, but imperfect candles and 
lamps at present used in — work may be compared. 
The French Carcel lamp, he added, is decidedly a more perfect 
instrument for measuring luminous intensity than the English 
standard candle, The last temperature given in the foregoing 


does work on the vane. 


latinum, and in measuring the intensity of light, mean white 
ight is chosen, not individual rays, 

In one of his experiments Professor Dewar produced a small 
Bunsen flame at the end of a long platinum tube, and on heating 
alength of this tube, far from the flame, the flame became 
luminous ; this, he remarked, might be said to be due to 
increased temperature, but the probability was that the effect 
was owing to the production of new compounds, because on 
testing the gases from the hot tube, acetylene was found to be 
among them. In this experiment the best test for acetylene, to 
make it generally visible to the observers, was not the ordinary 
copper test, but a solution of oxide of silver in ammouia; the 
product was the acetylide of silver, a white precipitate. Pro- 
fessor Dewar next exhibited an appliance for regulating the size 
of a gas flame ; a glass bulb full of air was placed at a regulated 
distance above the flame, and the expansion of the air by heat 
was used to force mercury up the further end of a U-tube, 
where by other glass-blowing arrangements it exercised the 
functions of a tap, the rise or fall of the mercury increasing or 
decreasing the supply of gas to the burner. It could be so 
adjusted as to give a periodical jumping motion to a flame, 
and by other adjustment would cause it to burn with regularity. 
He next exhibited the purple flame of cyanogen, and as cyanogen 
contains no oxygen the flame was a pure carbon flame, which 
gives a magnificent and peculiar spectrum, due probably to a 
complicated molecule of carbon. Professor Dewar said that a 
trace of ammonia in any flame in which there is not complete 
combustion always enables the experimentalist to draw some 
prussic acid from the flame ; when the temperature of the flame 
is not high, the nitrogen of the ammonia combines with the carbon 
and hydrocyanic acid is formed. The nitrogen in ammonia is often 
very active, in fact the passage of ammonia over white hot carbon 
will produce prussic acid. He added that one of the greatest 
practical applications of the true principles of the combustion of 
fuel is without doubt the Siemen’s furnace, which is to all 
intents and purposes a huge blow-pipe. Another good applica- 
tion of the principle is the gas engine, which deserved a course 
of lectures in itself. A gas engine was exhibited at work, and 
the principles and practice of taking automatic diagrams of its 
efficiency explained. A gas engine of 2 or 3-horse power gives 
more economy, he said, than a steam engine of the same power, 
but for higher powers the conditions at present change. He next 
gave attention to the new or Russian source of the supply of 
petroleum, described Mr. Nobel's works on the Caspian, and 
exhibited photographs of them, as well as of the oil wells at 
Balachani. The wells, he remarked, are very close together, 
yet seem to derive their supply from separate receptacles, owing 
perhaps to the geological formation of the district. 


PROFESSOR DEWAR ON THE LIQUEFACTION OF GASES. 

Last Friday night, June 6th, Professor Dewar delivered a lec- 
ture at the Royal Institution “On the Liquefaction of Gases,” 
Mr. Warren De La Rue, F.R.S., occupied the chair. 

The lecturer said that in the liquefaction of gases most re- 
markable progress had been made in late years, and having 
recently had the use of apparatus giving exceptional pressure, 
presented to the Royal Institution by Mr. De La Rue several years 
ago, he would try to show some of the results of recent research 
by scientific men on this subject, although the temperature of 
the theatre was adverse to the experiments. Faraday’s plan of 
liquefying gases was to heat mixtures for generating gases in 
closed vessels, by which method, for instance, chlorine 
could be liquefied by pouring hot water over a tube con- 
taining a compound capable of liberating that gas. One 
of the iron bottles near the lecture table contained ten litres 
of carbonic acid liquefied by compression ; he could cause the 
liquid to chill itself by its own evaporation in escaping from the 
bottle, so that it condensed into carbonic acid snow, which could 
be.collected in a proper receptacle. This solid carbonic acid can be 
handled with impunity, because it is surrounded by a layer of 
vapour which keeps it from contact with the skin, which is 
thereby partially protected from the extreme cold. By subject- 
ing this snow to a pressure of one or one and a-half ton to the 
square inch, it may be compressed into carbonic acid ice, which 
has to be handled somewhat cautiously. Carbonic acid snow 
floats on water ; carbonic acid ice sinks in water, and comes into 
contact with the water after a time. A mixture of solid 
carbonic acid and ether produces intense cold by which mercury 
can be frozen with ease. 

For measuring very low temperatures the air thermometer is 
now useless, temperatures having been reached at which air 
itself is liquefied. Two Russian physicists—Wroblewski and 
Olszewski—have recently succeeded in liquefying nitrogen, and 
oxygen has also been liquefied. A convenient thermometer for 
these low temperatures is therefore wanted ; a simple and correct 
one for the purpose depends*upon the production of thermo- 
electric currents; he therefore used long strips of iron and 
copper, soldered together at their points of junction, and when 
those points of junction at one end of the thermo pile were 
subjected to the action of low temperatures, whilst the points of 
junction at the other end of the pile were kept steadily at 
the temperature of melting ice, a method of indicating 
the very low temperatures given in the experiments was 
obtained. The current from this thermo-pile passed through 
the coils of a reflecting galvanometer, the mirror of which 
reflected a vertical line of light upon a cardboard scale extend- 
ing all across the theatre; this e extended from the boiling 
point of water to the absolute zero of temperature. On plung- 
ing one end of the thermo-pile in melting ice and the other in 
snow carbonic acid in ether, it was seen that the boiling point of 
carbonic acid was — 80 deg. C. The index remained steadily at 
that part of the seale. Professor Dewar then diminished the 
temperature by reducing the pressure of the air. When the 
ether and melting carbonic acid weresubjected to the action of the 
air pump the temperature fell to — 110 deg. C., the lowest 
temperature which Faraday was able to gain with his appliances. 
About the lowest temperature obtainable by the use of solid 
carbonic acid is — 115 deg. C. 

After the time of Faraday the greatest discoveries in relation 
to the liquefaction of gases have been made by Andrews, who 
discovered that every substance has a critical temperature, and 
he made an absolutely correct record of the pressures, tempera- 
tures, and volumes of gases. Professor Dewar then exhibited 
some liquid carbonic acid near its critical point, when just 
changing into gas; the tube, a magnified image of which was 
projected on the screen, seemed to be full of moving strie. He 
next exhibited an allotropic form of oxygen, bisulphide of 
carbon at an extremely low temperature being charged with 
ozone, which dissolved in it without oxidising it, and formed a 
deep blue solution, which became colourless by evapora- 
tion of ozone. If the temperature rises sufficiently, com- 


bination takes place with explosive violence. Ozone is a 
blue-coloured gas, which can be condensed at very low tem- 
peratures, and is soluble in carbonic acid and bisulphide of 
carbon. Nitrous oxide is fluid at a little lower temperature 


table, 1775 Centigrade, is close upon the melting point of 


than carbonic acid, and under the air pump it becomes solid; its 


if 
if 
i 
a 
2 
4 
9 
4 
a 
—— 
8. 
a] 


JUNE 20, 1884. 


THE ENGINEER. 


459 


PRESTON DOCK AND RIBBLE IMPROVEMENTS. 


MR. EDWARD GARLIOK, C.E., ENGINEER. 


boiling point is -100C. A most useful substance for producing 
low temperatures is liquid ethylene, which had never been 
previously used in any quantity at the Royal Institution, but 
on the occasion now under notice, Professor Dewar had about 
5 Ib. weight of it, at a pressure of about 100 atmospheres, made 
during a fortnight, and contained in an iron bottle surrounded 
by ice and salt, for it will not remain liquid above 10 deg. C. 
Ethylene is one of the chief illuminating constituents of coal 
gas; it can be condensed into a transparent liquid within certain 
ranges of temperature. The liquid boils at a lower temperature 
than carbonic acid, and in vacuo it gives a temperature lower 
than any ever before produced in the presence of a Royal 
Institution auditory. 
Professor Dewar then permitted a few ounces of liquid ethylene 
to flow from its bottle, through a brass tube 7in. or 8in. long, 
kept in a mixture of solid carbonic acid 
and ether, after which it was passed into 
_& the vessel K H, represented in the 
N accompanying diagram, in which A B 
| wo is a closed rectangular vessel with glass 
sides, kept dry inside by phosphoric 
K anhydride at D. An india-rubber cork 


flattened bulb, containing the substance 
to be frozen. P is connected with the 
air pump to quicken the evaporation of 
the ethylene. With this arrangement 
the lecturer froze absolute alcohol, and 
as it melted it flowed along the tube ina 


slow oily manner, exactly like glycerine. 
He also froze ether, bisulphide of carbon, 

difficulties of the lecture were, he said, 

in the projection of the experiments on 

see what was taking place. The india- 

rubber connections also gave trouble ; 

lost all pliability. The evaporating ethy- 

lene gave a temperature of — 125 deg. 

it fell to — 145 deg. or — 150 deg. C. 

Be. Se By the use of liquid oxygen two Russian 
— 200deg. C., the lowest temperature yet obtained by man. 
Oxygen boils at about 185deg.C. Hy: mn has been con- 
appearance of metallic reflection ; its boiling point has not yet 
been determined, but it is probably somewhereabout — 200 deg. C. 
lity of these new advances in science being utilised for practical 
there was no reason why ‘solid carbonic acid should 

present employed in certain instances in steel making, for in 
water it will get up enormous pressure very quickly. These 
uUrposes ; 

or a safeguard it is necessary to look to the growth of the moral 
side of the nature of man. 


and he liquefied oxygen. The chief 

the screeen, so that all present could 

‘ they were frozen as hard as board, and 

C., and when the air pump was applied 

chemists have reached the temperature of 

densed into a colourless fluid, mobile, transparent, and with no 

Fluid oxygsn has a low refractive index. He sa probabi- 

ae vo for putting out fires and other purposes, and it is at 

The listeners were so interested in this lecture that many of 


Critical Temperatures and Pressures. 


Critioal 
mpera pressure > 
| deg. 

Marsh gas. | = 99°6 50°0 8°2 
Acetylene .. .. .. | 37°0 45 
Ethylene. CoHy| — 10°1 51°0 5°5, 
Ethy’ — _35°0 45°2 6°8 
Amylene .. . «+ — 191°6 33°9 13°7 
| — 291°7 60°4 9°38 
Chloroform .. . pea — 268°0 54°9 9°6 
Carbon chloride | — 26270 | 57°6 9°6 
Carbonic acid 77°0 40 
Bisulphide of carbon . CS, 277 | 70 

| = 1260 | 64 
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‘te 
‘etitical Critical | 
mperature ure 
P 
| 
141°0 83°9 50 
Hydrochloric acid .. 82°23 86°0 37 
| — 113°0 50°0 3°2 
— 370°0 | 195°5 3°5 
Hydrogen sulphide .. H. - 1002 | 92°0 40 
Ammonia... .. .. — 1300 3°5 
Diethylamine (CoH;2N - 38°7 12°7 
Nitrous oxide... — 75°0 41 
Sulphurous acid .. 802 | — 78°9 | 
Ranges of Physical Conditions. 
Point of | Range of Range of 
fusion. | liquid. solid. 
| deg. | deg. {| dex. 
Water 0 370 | 
Cyanogen . : 84 158 239 
Carbonic acid 6 | 208 
Sulpburous -| | 230 98 
Ammonia... | — 204 
Nitrous oxide . ° — 100 135 173 
— 102 250 171 
Carbon sulphide .. -- 110 386 163 
Hydrochloricacid .. .. 1125 ! 168 160 
Phosphorous chloride .. - 400 159 
Alcohol .. . - 139 365 143 
Amylalcohol . ee = 139 
Effects of Pressure on Air. 
Pressurein | Elevation of Pressure in _ Lowering of 
atmospheres. temperatures. atmospheres. temperatures. 
2 95 jl 
4 221 125 
8 389 166 
16 | 612 Be | 196 
82 911 | 219 
Pressures of Liquid Oxygen. 
Temperature. Pressure in atmospheres. 
Centigrade. | 
— 129°6 27 
— 1316 25°85 
— 1334 | 24°40 
— 1348 23°18 
— | 22°20 


— 113 deg. Critical point. 


- 50 at. Critical 


jure. 


press 
Boiling point about — 186 deg. 


Density of liquid 


= 0°89 an 130 deg. 


Boiling Points below the Freezing Point of Water. 


Boiling point below F.P.| Boiling point. 
blew Boiling pole 


Carbonic oxide. . 


deg. C. deg. C. 
- —116 
—103 
- 184 —198 
198°1 
—192°2 
-193 


Formule of Gaseous Laws. 


Boyle and Charles P= 


Van der Waals = BT 


~ 
M 


V=a 


Clausius = RT 
V—a 

RT 
V-a 
Clausius BT 


Where B, T, an 
P(V-a = 


_ ATHe)-BT 
(V+ 


BY 
dV are symbols of pressure, temperature, and volume, 
constant (isothermals) Andrews 
Amagat. 


Fluid Volumes. 
1. Viz=a+bt+c®, &e. 


3. ,, a—b log. (Waterston). 


PRESTON DOCK AND RIBBLE IMPROVEMENTS 


As we announced a short time since, the Preston Town 
Council have decided upon large dock and river improvements, 
to be carried out from plans prepared by Mr. Edward Garlick, 
C.E., Preston Dock engineer. The following description of the 
plan is from a report by Mr. E. Garlick:—The course of the 
preset river—see above engraving—is to be diverted to the 
Penwortham side of the valley, commencing west of Penwortham 
Bridge, the diversion crosses part of the Holme, and skirting the 
foot of the hill north of Penwortham Church, joins the river 
again west of Chain Caul. The capacity for taking uplana 
floods is made greater in the new than in the present course. 

In carrying out this diversion it is proposed to protect the 
slopes of the sides of the new river with rubble stone, which 
will be convenient for launching ships from the proposed ship- 
building yards, on the north bank, where shown by the plan. 
The new channel will be made as deep as the old one, but on 
approaching the entrance to the dock it will be deepened to con- 
form thereto. 

The dock, which is designed to comprehend 40 acres, is placed 
in the centre of the Ribble valley, between the new river and 
the brow at Ashton, and its eastern end is 342 yards nearer the 
town than that on the deposited map, yet leaving a sufficient 
space for business purposes and railway springs. The dock is 


' 3240ft. long and 600ft. wide, and contains 6565 lineal feet of 


quayage, and the jetty will give 2000ft. additional quayage; but 
in ing the dock, preparation for the foundations of the 
jetty would be made, although the building of it is not recom- 
mended until required. The south side and east end of the dock 
and the jetty are laid out for imports of grain, and imports and 
exports of general merchandise, the north side being for exports 
of coal, and for railway sidings, stacking iron, timber, &c 

On the north-west of the dock, and connected with it by an 
entrance, is a timber pond of 25 acres, to be made out of a 
portion of the present river, extending from the Willows to near 
the Chain Caul. A dock of 40 acres and a timber pond of 25 
acres, with the less lock for small vessels, will prevent the water 
in the dock falling through lockage to an inconvenient depth 
during neap tides, which will be a great advantage, as the quay 
must be 9ft. above high water of ordinary spring tides to pre- 
vent flooding. Surrounding the dock is shown on the plan a 
general design for railways in connection with the Ribble Branch 
Railway, the West Lancashire Railway, and the intended Man- 
chester, Sheffield, and Lincolnshire and Blackpool railways ; also 
for roads leading to Marsh-lane and Watery-lane, and for ware- 
houses, sheds, and hydraulic coal tips, but these need not at pre- 
sent be finally fixed upon. 

Out of the excavation for the dock and diversion of the river, 
it is intended to raise the land about the dock and Preston 
Marsh above the height of the greatest floods and the walls of 
the dock, lock, dock basin, and entrance will be carried up to 
the same level. 

The entrance to the dock is so designed that vessels can sail 
straight in or out. It is absolutely neeessary for the efficient 
working of the dock to have a dock basin in which vessels can 
be lying ready to sail out of, or into which those coming in can sail 
at high water of neap or spring tides. The process of a 
vessels into and out of this basin and the dock can be carri 
on at any time after the tide has receded as well as at high tide; 
without such a basin all vessels would have to be locked in and 
out of the dock at the height of the tide of the day, and it will 
be seen at once that this cannot be done during the short dura- 
tion of high tide. In short, the entrance to the dock will be 
worked by vessels being locked out of the dock into the basin, 
to lie afloat ready to sail away as soon as the tide has risen 
sufficiently for the entrance gates of the basin to be opened, and 
all the outgoing vessels can go outof the basin beforethose coming 
in from the sea arrive. Vessels coming in will sail straight into 
the basin, the entrance gates of which will then be closed, and 
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the vessels will lie afloat in the basin ready to be locked into the 
dock at any time. 

Between the dock and the basin is placed the lock, capable of 
taking a vessel 550ft. long, and all the gates are 66ft. wide, but 
for the purpose of preventing waste of water as much as pos- 
sible this lock is divided into two chambers of 225ft. and 325ft. 
long respectively. 

The proposed graving docks are placed near to the dock 
entrance, away from the general business of the dock, the larger 
one being in a position available for an additional entrance to 
the dock, if such occasionally became necessary. They are also 
near the river, into which they may be, in a great measure, 
emptied without pumping. Near these graving docks is the 
hydraulic machinery for working the dock gates, coal tips, cap- 
stans, hydraulic cranes for loading and unloading traffic about 
the dock, and pumping the water out of the graving docks. 
The site of the dock and entrance has been carefully bored. 
and it has been ascertained that the foundations of all the 
mo of the entrance basin, locks, and dock, will be on the solid 
roc 


It is proposed to carry out the training walls, shown on the 
deposited plan, for the purpose of fixing the position of the 
channel of the river in the estuary, and in constructing these 
walls as much rock out of the bottom of the dock is intended 
to be used as may prove suitable. 

The channel of the river from the dock to the sea is to be 
deepened by dredging and scour, as shown on the section, 
namely, to 30ft. below high water of ordinary spring tides, and 
with a fall of 3in. to the mile. The sill of the dock will be 29ft. 
below high water of ordinary spring tides. The bar at the sea 
is 16 miles from the dock and 34ft. below high water of ordinary 
spring tides. Assuming that a vessel will take three hours to 
get up or down the river between the dock and the bar, vessels 
leaving with a draught of 19ft. must get out of the dock an 
hour before high water; they will then go down with the ebb 
and carry the same draught over the bar. Vessels entering the 
dock must cross the bar two hours before high water; and as 
high water at Preston is an hour later than at the bar, they will 
have three hours to get up to the dock with the flood, carrying 
19ft. all the way. This calculation is for the worst neap tides ; 
at spring tides there will be greater depth, and in all probability 
after the introduction of the. training walls and the deepening of 
the river, the bar will be lowered and the tide will arrive much 
sooner at Preston, giving more time for vessels going out of the 
dock to get over the bar. 

Inside the bar there is a depth of 22ft. below low water of 
ordinary spring -tides, and maintaining 18ft. deep for 650 yards 
along the river course, and 400 yards wide; outside the bar the 
bed of the sea falls to 42ft. deep at low water at the Nelson buoy, 
and there is good holding ground for anchorage. 


THE BUTTERLEY COMPANY’S WORKS, CODNOR 
PARK. 


Tue Butterley Company is one of those few very old English 
iron companies whose history carries us back to the days when 
iron was used as little, instead of as much, as possible. It was 
founded in the year 1790 by Mr. Benjamin Outram, an ancestor 
of the distinguished general of that name, Mr. W. Jessop, Mr. 
Francis Beresford, and Mr. John Wright, grandfather of the 
present proprietors. The interests of the company in Derby- 
shire, Nottinghamshire, and North Staffordshire are very exten- 
sive, especially in the first-named county, and consist of coal- 
fields and ironstone workings, underlying many square miles of 
freehold and leasehold property, the numerous shafts being 
furnished with winding, pumping, and other engines, in some 
instances of the most modern and powerful character, while in 
certain places are interesting old things; the Codnor Park 
Ironworks, the Butterley Ironworks, and the Silverdale Iron- 
works, extensive limestone quarries and works near Ambergate. 
To the Codnor Park Works we shall refer hereafter, and describe 
the machinery we illustrate. The Butterley Ironworks, where 
the operations of the Company were first commenced, now con- 
sists of blast furnaces, foundries, and extensive bridge, roofing, 
and boiler building establishments, engine factory, fitting shops, 
timber yard and saw mills, &c. At Silverdale, in North 
Staffordshire, the company has blast furnaces, foundry, and 
rolling mills for merchant iron, of which large quantities are 
turned out, chiefly for the American and other foreign markets. 
Experiments are now in progress with a view to the production 
of steel by the Thomas-Gilchrist or basic process, from the com- 


pany’s practically inexhaustible supplies of the rich and valuable’ 


red mine and other iron ores of the North Staffordshire district. 

The Codnor Park Ironworks cover with their appendages an 
area of fifty-five acres, and form one of the largest establish- 
ments of the kind in the kingdom. They were founded in the 
latter part of last century, and consist of blast furnaces and 
foundries, with four blowing engines, Siemens-Martin steel 
furnaces, and the following rolling mills:—Two 18in. forge 
trains, one 22in. forge train, one 6in. and 10in. merchant mill, 
one 16in. and 2lin. bar mill, one 30in. bar mill, one 18in. sheet 
mill, one 19in. plate mill, one 2lin. plate mill, and one 28in. 
plate mill. The forge trains are driven by vertical engines with 
overhead cylinders, two being high-pressure and one condensing. 
The merchant and sheet mills are driven by a 60-horse beam 
condensing engine. A powerful horizontal high-pressure engine 
is, however, in course of erection to drive the merchant mills, 
which will shortly be reconstructed to run at a much higher 
speed than at present—a speed almost double that which was 
common only a yery few years ago. The 16in. and 2lin. bar 
mills and the 19in. and 2lin. plate mills are all driven by a fine 
120-horse beam condensing engine, the two larger mills being 
reversed by toothed wheels and clutches, the two smaller being 
“pull-over” mills. The 30in. bar mill is one of very special 
magnitude and excellence. It is driven by two independent 
high-pressure vertical engines, with 30in. overhead cylinders 
and 40-ton fly-wheels. These engines run in opposite direc- 
tions, and the train of rolls can be coupled to either of them 
instantaneously, or detached from both, by a steam clutch, that 
is, a large clutch actuated direct by a steam piston. On each 
side of the mill is a traversing platform, which is moved by two 
pairs of special engines ard travels the whole length of the 
train of rolls, carrying the workmen, and receiving at each pass 
the bar of iron or steel under manipulation. In this mill steel 
deck beams of 70ft. long have recently been rolled. 

The new platemill, theformal opening of which wascelebrated on 
the 15th ult., has double sets of 28in. rolls 7ft. 6in. and 10ft. long, 
the pinions having angular teeth. The motive-power is the fine 
pair of horizontal tandem compound engines, of which we 
completed our illustrations on page 463. These have two 30in. 
and two 50in. cylinders. There is no fly-wheel, the engines 
being connected with the rolls by gearing of such proportion as 
to give the engines five revolutions for two of the rolls. The 


engines and mill are reversed together at each pass of the plate, 


the link motion being actuated bya hydraulic cylinder, which is 
worked by water at a pressure of 700 Ib. to the square inch, the 


pressure being derived from an accumulator, supplied by a pair 
of special pumping engines with automatic regulating gear. 
The cylinders are provided with piston valves. The main 
framing is of box section, 4ft. 2in. deep at the slide bar end, and 
2ft. 3in. deep at the other end. The plummer blocks are in- 
clined, and are fitted with heavy gun-metal bushes. The crank 
shaft journals are l4in. diameter, and this shaft is l6in. dia- 
meter in the centre. The cranks are of wrought iron fitted 
with steel crank pins 10in. diameter. The second motion shaft 
is 18in. diameter in the journals and 20in. diameter in the centre. 
The gearing is entirely cast steel, and it is double—that is to 
say, there are two pinions and two wheels, one of each being set 
a tooth in advance of the other. The pinions have each 
eighteen teeth 6}in. pitch, and the wheels forty-six teeth, 
6}in. pitch. The engines work at a pressure of 80 lb. per 
square inch. It is the intention of the company to make exten- 
sive use of hydraulic cranes and other machinery throughout 
the works. There are for this mill at present four large fur- 
naces in which the iron piles or steel ingots are heated, and 
these furnaces, as also the boilers which supply steam to the 
engines at 801b. pressure, are worked by gas, which is 
obtained from a battery of fifteen Wilson’s producers. The large 
engines and the hydraulic engines and accumulators are from the 
works of Messrs. Tannett, Walker, and Co., of Leeds, and the gas 
producers were constructed by the Butterley Company from the 
designs of Mr. Bernard Dawson, C.E. The mill itself has 
been made at the company’s works. The casting of the 
bed-plates, weighing about 35 tons each, and of the housings, 
weighing about 16 tons each, was a work of no small difficulty, 
the successful accomplishment of which reflects great credit 
upon those concerned. This mill we illustrate on page 463, and 
as details are given, together with a scale, no description is 
necessary. Since the day of starting the mill has been very 
successfully used in rolling steel plates. For shearing the plates 
rolled by the new mill a splendid pair of shears has been 
obtained from Messrs. J. Buckton and Co., of Leeds, having 
cutting blades 10ft. 6in. long, and provided with an admirable 
arrangement for throwing the moving blade in and out of gear 
without stopping the engine by which it isdriven. These shears, 
which we illustrated on page 90 in THE ENGINEER, 4th August, 
1882, are capable of cutting steel plates l}in. thick. Amongst 
the other appliances of these extensive works may be mentioned 
seven steam hammers of from 2} to 12 tons, also the ingenious 
machinery by which the largest rolled girders are constructed 
with a longitudinal weld along or near to their neutral axis. 
Amongst the tools are some cutting down shears, by 
Messrs. De Bergue and Co. which are very highly praised by the 
manager. In the merchant mill the saws are driven by steam 
turbines manufactured by the company. These steam turbines 
are connected direct to the saw spindles, and by avoiding all 
straps much loss of time is prevented, while the cost of the 
extra quantity of steam used is as nothing to the saving which 
is effected by the avoidance of strap slipping and failure, and by 
the certainty of action at all times, due to their being indepen- 
dent of everything but a supply of steam. Mention must also be 
made of a fine testing machine by Messrs. Buckton and Co., 
with an ingenious machine for preparing specimens for testing 
also from the same firm. Both these machines have been 
illustrated in our pages, and of the former, as modified for the 
Indian Engineering College, Cooper’s-hill, we shall shortly 
give further illustrations. There is also a laboratory for 
making all kinds of chemical analyses. Altogether this plate 
mill plant may be taken as the most recent example of what 
modern experience has dictated, and the use of a reversing 
engine for the purpose is of considerable interest, as bearing on 
a question much discussed by mill owners. 

The different works and mines of the company are connected 
with each other and with the public lines of the Midland, Great 
Northern, and North Staffordshire. Companies by an extensive 
system of private railways, requiring for their working no less 
than twenty locomotive engines. The company also possesses 
2500 railway wagons. The freehold estates have an extent of 
3000 acres with 800 houses. The spiritual and educational needs 
of the company’s workmen and their families are provided for 
by churches and schools erected and maintained, wholly or in 
great part, at the company’s charge. At Codnor Park there are 
waterworks, and an excellent establishment of swimming and 
other baths. The company has offices in Leeds and Sheffield, 
and at 118, Cannon-street, London. Amongst the important 
engineering works which have been executed by the Butterley 
Company may be named the fine Dordrecht railway bridge in 
Holland, and the magnificent roof of St. Pancras station, 
London. 


OFFICIAL AMERICAN REPORT ON THE 
EGYPTIAN WAR. 

WE have received a copy of Lieut. Commander C. F. Good- 
rich’s report for the U.S. Naval Intelligence Department—war 
series, No. III. It is a remarkable work. The writer was pre- 
sent with our forces, and had apparently exceptionally good 
opportunities of collecting information, and he made use of 
them to such purpose that he has brought out an excellent 
report ; indeed, we cannot suppose that we have anything better 
ourselves. More complete statistics as to details no doubt we 
must have, but we can hardly conceive that there can be any- 
thing better than this of its kind. We have seen nothing so 
good. After a short preliminary sketch, the attack of Alexandria 
is dealt with. The sketch is just what is needed to introduce 
the subject. The attack is very fully described; drawings and 
descriptions of all the ships are given, also of the Egyptian 
batteries. The injuries to fleet and ports are fully discussed, and 
illustrated by photographs showing effects. Indeed the report 
consists of two volumes; one contains the descriptive matter 
and some drawings, and the other consists wholly of photo- 
graphs and drawings. The official reports of the captains of 
the ships are given, and data as to ammunition of vessels and 
forts. We must not allow ourselves to be entangled in this sub- 
ject, but we confess to learning one or two remarkable facts 
which we had not before heard. For example, we read with 
surprise that the Egyptians had an ample supply of submarine 
mines, gun-cotton, and fuses, and everything necessary for lay- 
ing them down, except that only two knots of cable were found. 
The supply of rifled guns and ammunition was better than we 
supposed, and there can be no doubt that, with a good artillery 
commander, a defence might have been made very different 
from that which was offered to our fleet. Among the general 
conclusions are the following:—(1) The command of a fort 
above the sea is of enormous importance; (2) 30ft. of earth 
will probably resist any projectile now existing ; (3) embrasures 
should be cut deep below the crest; (4) no guns should be 
mounted en barbette; (5) guns should be painted the colour of 
the works; (6) the average value of armour has been under- 
rated; (7) modern guns with flat trajectories are not the best 
for attacking earthworks; (8) some ships should 
howitzers ; (9) vertical fire should be studied ; (10) the largest pro- 
jectiles are rotated well by rings on their bases; (11) guns firing 


from barbette towers of ships give special facilities for aiming well 
—these gunsin the Temeraire disappear and donot offer the distinct, 
mark presented by ordinary barbette guns; (12) the ships would 
have probably acted better at shorter ranges and wasted less 
ammunition, of which the supply was brought to a “dangerously 
low ebb;” (13) ships gain more in accuracy by anchoring than 
they lose in increased exposure to injury—query, does this apply 
to the case of a skilful enemy? (14) the rising swell of the sea 
told against the shooting of the ships’ guns; (15) ships with fore 
and aft fire are less affected by swell than others; (16) in attack 
aim at muzzles of guns visible or any buildings known to be 
magazines, shot otherwise aimed are thrown away ; (17) vessels 
will never fight on even terms with forts; (18) forts, however, 
could not stop ships; (19) the spiking attempt made on Mex 
might have been tried at other places; (20) the forts might have 
been repaired in a night, and a second day’s resistance would 
have been very serious, with a higher sea and ammunition of 
the fleet running short. 

The land operations are dealt with in Part II. of the volume, 
and are ably followed throughout; but we must not attempt to deal 
with them here. Thesphere of action of the armoured locomotive 
train is concluded to be without the limit of the enemy’s effective 
fire. A gun mounted in a train is most useful in defending a long 
stretch of road, and is powerless for flank attacks. The supply 
railway and telegraph operations, as well as the actual opera- 
tions on the field, are well di d. In conclusion, we may 
observe that the report we deal with is written in a very sober, 
unprejudiced tone. We think it would have gained by contain- 
ing more criticism. The writer is ready to accord praise, and 
would, we think, be taken for an Englishman were it not for 
American habits of spelling. We trust that this very able 
report may be well read in this country. 

In the Proceedings of the United States Naval Institute, vol. x., 
is a translation from the French of the work of M. E. Sarran, on 
the effects of powder. It is a profound investigation of the subject, 
which is dealt with mathematically under its different heads, 
The newest researches of Noble and Abel are discussed. The 
work is, of course, far too deep even for most professional 
readers. Its sphere of usefulness is therefore very limited. It 
follows, however, that it is of the highest value to those who can 
benefit by it. This translation is very welcome, because though 
Englishmen are generally pretty well up in French, and mathe- 
matical expressions do not require translation, the language is at 
times cramped and technical. The issue of the work speaks 
highly for the members of the Naval Institute. To say that it 
would be Greek to the members of most institutes does not at 
all express what it is. Twenty people would understand Greek 
for one that would follow these calculations. 


THE SOUTH STAFFORDSHIRE AND EAST 
WORCESTERSHIRE COLLIERS’ STRIKE. 


IN view of the expected great strike of colliers in South Staf- 
fordshire and East Worcestershire, the following return, showing 
the rate of wages and the price of Earl Dudley's coal, by which 
— have been regulated during the past nineteen years, will be 

interest 


| Thin coal- 
| Price of | Thick coal-| miners’ na 
Year. | Dates. miners’ w 
per ton. wages. | Du ley hampton 
side. 
a a. 8. d. 
1864 July 18 ls4 46 8 3 | 8 0 
1868 May 25 10 0 4 0 29 2 6 
1869 Sept. 29 a 4 0 2 9 2 6 
. Nov. 17 3 46 8.0 29 
1871 Sept. 30 10 8 5 0 3 3 3 0 
Oct. 13 10 8 5 0 3 3 3 
1872 Jan, 8* 
Jan. 24 h 3 5 0 3 6 3 3 
” Feb. 12 «0 50 3 3.3 
. March 19 13 0 5 0 3 6 3 3 
” July ly er 
June 29 0 5 0 3 6 3 3 
1873 Feb. 18 17 +0 5 6 40 3 9 
P March 4 19 (+0 5 6 40 8 9 
1874 March 11 1 0 5 6 40 8 9 
July 16 16 60 46 38 3.0 
Oct. 13. 0 4 6 3 38 3 0 
Oct. 13 «0 40 38.0 2 9 
1875 June 30 ll 40 3.0 29 
” July 17 ll 0 3 6 29 2 6 
” Oct. 1 ll 0 3.6 29 26 
Nov. 1 13 40 38.0 29 
1876 May 1 ll oO 8 6 29 2 6 
1877 Nov 1 38.0 2 6 23 
187: May 5 8 0 29 2 44 2 
Nov. 1 9 0 30 26 2 3 
Dec. 1 10 0 3 3 2 ih 2 44 
1880 Jan. 1 8 6 29 2 6 
ms April 1 10 0 3 8 2 7 2 4} 
9 0 3 0 2 6 2 3 
1881 Feb. 1 10 (0 3 38 2 7% 2 4) 
» | April 1] 9 0 30 2 6 23 
Oct. 1, 10 3 8 2 7h 2 44 
1882 | Jan. 10 O 25 
1883 | Oct. 8 ll 0 368 | 210 27 
* Miners began to work till four o'clock Mond and Saturdays, and 


five o'clock the four middle days of the week. 
+ Miners began to work nine hours per day. 
¢ Miners began to work eight hours per day. 


TORPEDO BOATS FOR THE RUSSIAN 
GOVERNMENT. 

On page 466 will be found two external views of the torpedo 
boat engines, sectional engravings of which, fully dimensioned, 
will be found on page 442 in our last impression. These engines 
make 480 revolutions per minute, and are of the lightest possible 
construction, gun-metal and steel being used to the almost total 
exclusion of cast iron, save for the cylinders. The pistons are 
made extremely light, and are packed, the high-pressure with 
four and the low-pressure with three simple rings, sprung in on 
the Ramsbottom or Swedish system, as shown on page 442. 
The bearings are all of great size, the intermediate crank shaft 
journals being 6fin. long, while the crank pins are 5}in. long by 
3fin, diameter. The after joutmal is 12gin. long, the forward 
journal 114in. It is fitted with a square head to take a key for 
turning the engines by hand. ‘These are very large proportions 
for a pair of cylinders 10in, and 18in. diameter, 12in. stroke. 
The condenser is worked by a separate air pump and engine, 
engravings of which we shall give in our next impression. 


A DIFFICULT piece of engineering has recently been successfully 
accomplished at Niagara Falls, where the upper suspension bridge 
has been transferred from its old wooden towers to new towers of 
iron, The work was done by the Central Bridge Works, of Buffalo. 
The bridge has a span of 1280ft., and the dead weight to be trans- 
ferred was 528 tons, or 264 tons at either end. This was done on 
a small bed-plate or saddle 4ft. by 4ft, in size, 
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RAILWAY MATTERS. 


TuE New Romney line of the South-Eastern Railway has been 
opened. 

THE Maidstone to Ashford extension of the London, Chatham, 
and Dover Company will, it is expected, be opened at the 
beginning of next month. The line is eighteen miles in length, and 
will add six new stations to this company’s system. 

TurY cannot help it; they must travel. The Chinese have given 
way to its influence, and they must have railways. Li Hung 
Chang, who does know, has told them so twice, and consequently 
a Celestial railway from Tientsin to Pekin has been sanctioned by 
the Government, 

Two passenger trains~running a few days ago on the same 
Camden and Atlantic Railroad proved that this could not be suc- 
cessfully done for any length of time. They met at Haddonfield, 
near Philadelphia, and were taken away in pieces with the seven 
persons that were killed. 


THE number of nae who travelled to and from various 
stations on the Metropolitan Railway on Whit Monday, the 
2nd inst., was 345,597, the largest number conveyed over the 
railway since the date of opening, 10th January, 1863, and an 
increase of 57,597 on the previous Bank holiday, eter Monday. 

A HIGH embankment of the Dean and Dover Canal, between 
Lewdin Bridge, Worsborough, and Swaith Colliery, burst on 
Sunday. About twenty yards of embankment, said to be 20ft. 
deep, gave way, draining the canal five miles, and doing consider- 
Per damage to the banks and the Manchesterand Sheffield Mineral 

way. 

A TRIAL with steam power took place on Wednesday, on the 
Walsall section of the South Staffordshire and Birmingham and 
District Steam Tramway line. The section has just been com- 
pleted by the engineer, Mr. John Jacobs, and is awaiting the in- 
spection of the Local Government Board. The run along the 
entire route from Wednesbury to Walsall, thence to Bloxwich, 
and epee ay to Walsall, was, with one little exception, which 
can be easily rectified, carried out without a hitch. 

WE learn from San José, Costa Rica, that in accordance with 
the unfavourable report of the Government’s engineer on the line 
of railway between Esparta and Punot Arenas, constructed at an 
enormous expense, the Executive has been empowered to destro: 
the line, in order to save part of the capital invested on a wor! 
which was badly constructed and badly located, and which required 
far too heavy expenses in keeping it in working order. The rails, 
— will be taken up and sold together with the rolling 


AN electric headlight is said to be highly desirable in America. 
The American Journal of Railway Appliances quotes Du 
the tests made on the Northern Railway of 

rance the luminous rays permit of distinguishing buildings, 
bridges, &c., at 1312ft. to 1640ft., the visibility we Fan oa 
altered, and the train thus signalled can be seen at about 5000ft. 
It is certain that the ability assured an engine-driver to light up the 
track to a distance greater than that necessary tu use the power 
brake, contributes in itself an advantage not to be overlooked. In 
Austria a recent ministerial decree prescribed this mode of lighting 
on all trunk lines and recommend it for all lines. In France, it 
seems that the electric headlight would blind the employés at the 
stations, and the public f false switches, &c., and all sorts of 
accidents.” 

Tue Governments of France and Spain have, it is said, autho- 
rised the construction of two lines ‘across the Pyrenees. ‘The first 
is an extension of the Madrid and Saragossa line, by Huesca and 
Canfranc, through a tunnel 2°5 miles in length, and thence to 
Oloron, in France. This line will, it is considered, be important 
for Aragon and the Ebro Valley, and will shorten the Paris- rid 
aa. The second line is from Lérida, by the Valley of 

oguera and Palarés, and a tunnel nearly two miles in length at 
Solanut, which brings it into the department of Ariége. The 
Catalan line is considered of much importance as a route to the 
east of Spain by Lérida, Valence, and the Mediterranean coast to 
Carthagena, and will give France a shorter route for commerce 
and troops to Algeria, the ports which the line serves being only 
fifteen hours by steamer from Oran. 


STEAM tramways scored another point before Committees of the 
House of Commons on Tuesday. Notwithstanding the opposition 
of the Birmingham Tramways and Omnibus Company, Mr. 
Blennerhasset’s C itt tioned that section of the Birming- 
ham Tramways Provisional Orders (No. 3) Bill relating to the 
north and south Birmingham tramways. Further, they sanctioned 
the order authorising the use of steam on the Dudley, Sedgley, 
and Wolverhampton Tramways, which was opposed by the trustees 
of a local property owner. The Birmingham orders authorised 
the purchase of certain lands, the construction of new tramways, 
the use of steam power, running p green over the Birmingham 
Tramways and the Birmingham and Aston Tramways, and certain 
alterations in the gauges of the existirg lines. Certain of the lines 

been constructed by the Corporation, and in 1878 they were 
leased to the petitioners for a term of years which expires a 
twelvemonth hence. The Dudley and Wolverhampton tramways 
have been constructed with sufficient strength to warrant the use 
of steam, but up to the present horse power is being employed. 


A RAILWAY is about to be constructed from the Huelva-Zafra 
line to join the Beja-Lisbon line at the river Guadiana, ing 
through the mines of the Alosno Company, which will heavily sub- 
sidise this line on the condition of its being promptly constructed. 
It is stated that should those who have the concession for the rail- 
way not be able to execute the work quickly, it will be taken in 
hand by the Alosno Company, which has already made necessary 
studies of the line. By this new railway an important line of 
communication will be opened between Spain and Portugal. In 
addition to this new enterprise there is at present under construc- 
tion a railway from Huelva to Zafra, in the province of Badajoz. 
This important line will be concluded in about five years, and will 
open up a valuable and hitherto inaccessible mining region. 
Another new railway being constructed is the Jerez and Algeciras 
line, which ——— very slowly. Cadiz is the terminus of the 
system called the Andalusian railways, a monopoly largely held by 
French capitalists. The station at Cadiz is evidence of the long 
suffering of the Spanish people. It is a wocden structure which 
years ago would have been condemned, even as a cattle shed, in 
any other part of Europe. 


Spxcakine of timber for sleepers, the Railroad Gazette says :— 
“There are now fully 148,000 miles of railroad track in the United 
States, and therefore about 391,000,000 sleepers, and the average 
consumption for renewals{should be about 56,000,000, or the pro 
duct of 560,000 acres of land, at 100 sleepers per acre, requiring 

26,800,000 acres = 26,000 square miles, equal to less than half the 
area of Michigan or Wisconsin, two-thirds the area of Maine, and 
a little more than half the area of North Carolina, if, as reported, 
it takes thirty years to grow sleeper timber. Mr. Hicks says that 
the reports to the Forestry Department show that it takes an 
average of thirty years to grow timber large enough for sleepers, 
and that the product is about 100 sleepers per acre, while the 
average cost of sleepers to the railroads is 35c. This is a product 
worth 85 dols. as the return of an acre for thirty years. If this is 
all, then with money at 5 per cent., no cost of cultivation and no 
taxes, it will pay to grow sleepers on land already wooded worth 
8dols. per acre, and on land worth 7 dols. per acre if interest is 
6 per cent. If 113°8 acres of woodland are required to maintain 
the sleepers of every mile of railroad, the question with the rail- 

is not simply whether they should Lago their own 
sleepers, but also whether they may not profitably diminish their 
consumption.” Experience indicates that an average life nearl; 
three times as long can be had by preserving the sleepers with 
chloride of zinc or creosoting. 


NOTES AND MEMORANDA. 


In the twelve months ending May 20th, 1884, pho’ 
the sun were taken at the Greenwich Observatory on 219 days, 
and of these 507 have been selected for preservation. There 
were four days on which the sun’s disc was observed to be free 
from spots. 

THE Registrar-General’s return during the week ending June 
14th shows 2805 births and 1450 deaths were registered in 
London. The annual death-rate from all causes, which had been 
18°5, 19°2, and 18°9 per 1000 in the three preceding weeks, was 
18°8 last week. 

THE errors of the Westminster clock during 1883 were under 
1 sec. on 53 per cent. of the days of observation, between 1 sec. 
and 2 sec. on 30 per cent., between 2 sec. and 3 sec, on 13 per cent., 
between 3 sec. and 4 sec. on 3 per cent., and between 4 sec. and 
5 sec. on 1 per cent. 


Or marks on pwned walls may be removed by making a paste 
of cold water and pipeclay, or fuller’s earth, and laying it on the 
surface without rubbing it on, else the pattern of the paper 
will perhaps be be omar Leave the paste on all night. In the 
morning it can be brushed off, and the spot will have disap; ® 
A renewal of the operation may be necessary. 


From the report of the Astronomer-Royal we learn that the 
mean temperature of the year 1883 was 49°3 deg., being 0°4 deg. 
lower than the average. e highest air temperature was 85°1 deg. 
on August 21st, and the lowest 20°6 deg., on March 24th. The 
mean monthly temperature was above the ave: in January and 
February, and below in March and July. In the other months 
it differed little from the average. : 


TuE number of chronometers now being tested at the Observa- 
tory is 192, and of these 155—115 box chronometers, 17 pocket 
chronometers, and 23 deck watches—belong to the Navy, 33 are 

laced here for the annual competitive trial, and four are on trial 
for purchase by the Austrian Government. The first six chrono- 
meters in the competitive trial of 1883 were slightly above the 
average of recent years as inferred from the trial numbers. 


DvrinG the week ending May 24th, 1884, in thirty-two cities of 
the United States, having an aggregate population of 6,940,200, 
there died 2875 persons, which is equivalent to an annual death- 
rate of 21°5 per 1000, an increase of 1°6 over that of the previous 
week. In the North Atlantic cities the rate was 17°6; in the 
Eastern, 22°1; in the Lake, 19°8; in the River, 16°4; and in the 
Southern cities, among the whites, 23°8, and among the coloured, 
46°5 per 1000. The Sanitary Engineer says: ‘ Of all deaths, 37°8 
per cent. were under 5 years of age, and the proportion of this class 
of deaths was highest in the Lake cities—viz., 53°9 per cent.” 

THE death-rate of Russia is the highest in Europe. This, the 
Medical Record says, is attributed to the paucity of medical men 
and the habits of the ee According to late returns, 
the average duration of life is only twenty-six years, and the 
mortality among infants is frightful. More than 60 per cent. of 
infants die before they reach their fifth year, and nearly 2,000,000 
children perish every year. Of 8,000,000 boys, only 3,770,000 
attain the age of military service—that is to say, their twenty-fifth 
year; and of these at least 1,000,000 are found, by reason of 
—- of stature and weakness of body, to be unfit for military 

uties, 

Dr. W. H. Stone recently exhibited to the Physical Society a 
simple, cheap, and portable galvanometer for hospital use, made of 
a boxwood cylinder with coils wound round it, and a needle with 
mirror, inserted into a test tube, and pushed into the hollow of the 
cylinder. The needle is made dead-beat by putting paraffin oil 
into the tube. He also exhibited a Kohlrausch meter bridge for 
alternating currents, a telephone playing the part of indicator. 
Dr. Stone employs it for measuring the resistance of the human 
body, which he finds to be less than 1000 ohms. With high-tension 
currents it appears lower than with low-tension currents. 
Another meter bridge of the kind with a longer wire—3 m. in this 
case as compared with 4m. in the other—was also shown in con- 
nection with a sledge induction coil, by which the power of the 
current can be re; ted to suit the patient. Dr. Stone stated 
that the body acts more like a solid than a liquid conductor. 

SoME observations have been made in St. Petersburg which bear 
on the question of purification of water by oxidation in running 
streams. The water of the river Neva is very free from bacteria, 
having only about 300 germs in a cubic centimetre. The canals of 
St. Petersburg, on the y, are infected with bacteria, their 
number reaching 110,000 in a cubic centimetre, even during good 
weather. The same is true with regard to the conduits of water 
for the supply of the city. While the chemical composition of the 
water ing through these city conduits hardly differs from that 
of rd mo which thgy are supplied—the number of bacteria 
reaches 70,000, against ‘Ho in the water freely taken from the 
river, and the worst water was found in the chief conduit, although 
all details of its construction are the same as in the secondary con- 
duits. Dr. Pehl, of St. Petersburg, explains this anomaly by the 
= of the motion of the water, and by experiment with 
water brought into rapid motion for an hour, by means of a 
centrifugal machine, the number of developing germs was, it is 
said, reduced by 90 per cent. 

AT a recent meeting of the Physical Society Dr. Guthrie gave a 
brief summary of his recent r hes on eutectic alloys, that is, 
alloys of low fusing point. He showed by means of tables and 
curves of results that mixtures of water and nitre, nitre and 
nitrates, &c., behaved in the same way as fusible alloys, such as 
alloys of lead and bismuth. On cooling down the alloy or mixture, 
the ingredient present in richer quantity crystallised out. There 
seemed to be no definite molecular proportions in these alloys. A 
“*tetra-eutectic” alloy of bismuth 47°38, tin 19°97, lead 19°36, 
cadmium 13°29 per cent., was exhibited by the author, which fused 
at 71 deg., or in boiling alcohol. Rose’s fusible metal melts at 
93 deg. Results were given of the behaviour of mixtures of water 
and the aniline salts, salicylate, oxalate, &c.; also of water and 
tri-ethylamine, and other members of the ammonia group. Dr. 
Guthrie’s observations tended to show that fusion and solution 
were of the same nature. He pointed out their bearing on 
mineralogy and geology, and inferred that water in igneous rocks 
was there from the first, and not by infiltration, as some suppose. 


In the Kew Report for 1882-3 are numerous notes on india- 
rubber, on the characteristic of the varied sources and wide 
distribution of this very important article. With regard to the 
Central American rubber, Dr. Trimen reports from Ceylon that 
they have raised some sturdy little seedlings from seeds produced 
in Ceylon, and he considers that the rubber from this plant is the 
most satisfactory of all the sorts grown in Ceylon, “‘ the proportion 
of caoutchouc in the milk being larger than in any of the others.” 
On working and ing a portion of this sample, the loss is 12°3 
per cent. The unwashed sample yields 1°9 per cent. ash, the 
washed sample gives 1‘2 per cent. The shortness of this rubber 
would restrict its use to some extent, where tensile strength or 
tenacity is required. It was valued, December 8th, 1882, as worth 
2s. 9d. to 3s. a lb, The Castilloa has also been introduced to 
Jamaica, and promises well. The Ceara rubber—Manihot Gloziovit 
—from trees grown at Peradeniya, Ceylon, agrees in all respects 
with Ceara rubber of good and sound quality ; when washed and 
dried gives a loss of 8 per cent. On incineration it yields 4°13 per 
cent. mineral ash, which agrees in its chemical composition very 
closely with the ash obtained from Ceara rubber, the ash from 
which amounts to 4 or 5 per cent. The value put upon this 
sample was, in June, 1882, from 2s. 9d. to 3s. per lb. In con- 
sequence of this report, planters are going in for vast quantities of 
Ceara, and if it proves profitable, it will be a great help, as it 
grows anywhere up to almost 2500ft. In Jamaica, the Ceara 
rubber tree  seemages in every way to be suitable for cultivation. 
The plant is doing well in Southern India. 


phs of 


MISCELLANEA. 


A TRIAL of several torpedo boats built for the German Govern- 
ment by the Vulcan Company, Stettin, took place a few days ago, 
the average velocity reached being 19°87 knots per hour. The 
boats were fully armed. 


Mr. Courtney, M.P., has introduced a Bill for the transfer 
of the Ulster Canal and the Tyrone Navigation or Coalisland 
Canal from the Commissioners of Public Works in Ireland to the 
Lagan Navigation Company. 

THE company of Royal Engineers now under orders for Suakin 
will construct a jetty at that place, in order to permit of the land- 
ing of material for a railway to be laid for a distance of five miles 
from Suakin. The men to be employed on,this work will be sent 
from London. 


Her Maszsty’s COMMISSIONERS OF SEWERS for the county of 
Lincoln have adopted the scheme of Mr. J. Evelyn Williams, 
M.LC.E., for the improvement of the drainage of the low lands in 
Winthorpe, Burgh, Croft, and Skegness, with a new sea sluice into 
Wainfleet Haven. 


THE Scientific American gives a photograph, taken by Mr. W. C. 
Gurley, of Manetta Observatory, of a flash of lightning. This 
may be allowed to be an instantaneous "aap mor The bromo- 
gelatine has not much time to consider the impression it is taking. 
The photograph spoils the long-cherished ideas of forkiness. 


THE corporation of Hertford has just decided to adopt Messrs. 
Le Grand and Sutcliffe’s tube well system for’ the waterworks of 
the town. The motive power for working the pumps will be a 
water wheel, there being an ample supply of water power from the 

ocal stream. This will be the sixth town waterworks supplied by 
Messrs, Le Grand and Sutcliffe’s system. 


Ir is not all the continental spinning mills that are doing so well 
as might be inferred from reports published a short time since. 
The report of the Sewing Thread Company of Witzschdorf states 
that no dividend can be declared on the working of the year 
1883-84. ‘‘ During the last half-year the English competition has 
brought prices down by 10 to 20 per cent., and profit on the work- 
ing is at present out of the question.” 


AMONG the native timbers used in New South Wales for coach- 
building and similar purposes is the woolly-butt, the wood of 
which is employed for felloes, shafts, and spokes. Another is the 
beech or swamp mahogany, used for making buggy and coach 
frames, as is also the she-ironbark, coach wood, or light wood, and 
lignum vite. Spokesand other parts of wheels are made from the 
spotted gum, red ironbark, grey ironbark, woolly-butt, mountain 
gum, white box, bastard box, small-leaved water gum, broad-leaved 
apple tree, large-leaved water gum, and mountain ash. 


EVERYONE admits the necessity for means of crossing the 
Thames below London Bridge, and vested interests oppose every 
proposal for effecting that object. During the week the case for 
the Tower — Duplex — Bridge Bill has been before the Select 
Committee on the Thames communication schemes. Mr. Pem- 
ber, Q.C., on behalf of the promoters, said that the only 
question in the case was the manner in which the communication 
should be made, and he contended that the proposed subway of 
the Metropolitan Board of Works was the worst means of 
meeting the requirements of the public. In face of the impos- 
sibility of providing any better project, he submitted that the 
low-level bridge pro by his clients should be sanctioned. 
Mr. W. Shelford, C.E., gave evidence in support of the scheme. 


A New York correspondent of the Standard writes as follcws: 
—** Apropos of the recent secret debate in the Senate upon the 
proposal to grant a quarter of a million dollars towards the con- 

tuction of the Ni Canal, the Washington correspondent of 
the New York Sun writes:—‘ M. de Lesseps has found his attempt 


to build a canal across Panama exposed to the most serious danger - 


of failure. The work already done, costly as it is, has been to a 
great extent swept away and destroyed by the spring freshets. In 
his despair of remaking that line he has turned his attention to the 
route through Nicaragua, Guatemala, and Costa Rica. Under the 
tronage of the French Government he has opened negotiations 
or the concession to him of the right to build a canal there, the 
idea being to abandon the Isthmus of Panama altogether.’” The 
truth of this statement is extremely doubtful. 


In a recent report by the American consul—Mr. Potter—at 
Crefeld, it is pointed out that the Imperial Government of 
Germany, whose ordnance department and equipments for war are 
the most advanced and perfect in the world, does not maintain a 
national manufactory for the production of cast steel ordnance. 
The Government prefers to purchase war materials of this descrip- 
tion from Mr. Krupp and other private manufacturers. To keep 
such an establishment exclusively occupied, the State would, in 
times of peace, produce beyond its needs, and the products of 
many years of manufacture would accumuiate, and it is not for- 
gotten, adds Mr. Potter, that the ideas which generally govern 
such national establishments are those of engineers who move in 
official ruts, and that when war does come, the accumulated 
ordnance would most likely be found deficient in the modifications 
and improvements which had in the meantime been introduced by 
the unfettered and more enterprising ingenuity of private manu- 
facturers. The German Government therefore considers it advan- 
tageous to patronise Krupp, and to see that no obstacles areallowed 
to exist which will in any way interfere with his engagements with 
other nations. In this way there is maintained within the juris- 
diction of the Empire, and without cost to the State, the largest 
establishment in the world for the manufacture of war material, 
and which has a force always large enough to meet any demands 
which the Government can make upon it in time of n 


A REMARKABLE find of natural gas has been made near the 
residence of Mr. George Westinghouse, and is described by the 
Pittsburgh Di. A of the 30th ult., under the heading ‘‘ Struck 
it Rich,” as follows :—‘‘ Last week, after drilling for about twenty 
days, gas was found at a depth of 1560ft., but not in sufficient 
quantities to make the venture a profitable one. On Wednesday 
the drilling was resumed again by order of Mr. Westinghouse, and 
at three o'clock yesterday morning a tremendous vein was pene- 
trated at the depth of 1575ft. The pressure of gas was so great 
that the engine ran right off with the tools, and several hundred 
feet of water, mixed with mud, sand, and gravel, were blown 
hundreds of feet over the top of the derrick. The pressure con- 
tinued unabated during the day and night, and the flow is enor- 
mous. An expert who visited the well during the day is authority 
for the statement that a piece of coal weighing 3 Ib. or 4 lb. which 
was thrown into the current was carried upward and dashed to 
fragments against the top of the derrick. The same gentleman 
attempted to place a board over the hole, but the pressure was so 
strong that the board was snapped in two as if it had been a straw. 
The first discharge of gas after the drill had penetrated to the vein 
came with such force that the crown pulley at the top of the 
derrick was carried away, as were several pieces of the derrick 
framework. The well is located directly back of the residence of 
Mr. Westinghouse, and was sunk as a private venture, merely to 
obtain a sufficient supply of gas to light the Westinghouse man- 
sion, but from all indications the amount is sufficient to light the 
city. It was the intention to place a cross on the pipe yesterday, 
but some 5ft. of the tubing at the top had been blown out, and all 
attempts to make a connection were futile. Further experiments 
will be made to regulate the fiow, as the noise in the vicinity is 
almost unendurable. The gas is pronounced similar in quality to 
the Murraysville gas, being about 95 per cent. marsh gas and 
almost odourless, and in a residence portion of the city the gas can 
be piped at small cost to points of consumption, and the find is 
regarded as of great importance to the manufacturing interests of 
the city. 
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IDEWAYS. 


LAUNCHING SHIPS SIDE-ON. 
By Mr. Norman W. WHEELER. 

Ir is customary to launch vessels side-on throughout the lake 
country. Circumstances compel such launches in many ports, the 
channels being too narrow and tortuous to permit end-on launches ; 
and so accustomed have the builders in those become to this, 
apparently abnormal procedure, that side-on launches are made in 
many instances where end-on launches could readily be had. 

It is certainly an object to build upon a level keel, for that per- 
mits the use of spirit-level and plumb-lines so long as the ship 
remains upon the stocks. This saves much time and trouble, 
especially in building iron vessels, in which the top and deck 
heights are fixed upon the blackboard. If the beams and cross 
spralls be middled and marked while the frame lies on the black- 
board, then a surveyor’s transit enables one to regulate the sides 
by simply bringing the middle marks in line upon the hair. The 
same instrument, used as a level in conjunction with a sheer-staff, 
enables one to regulate the heights upon both sides accurately, to 
the intention of the designer, with very little work or fuss. ese 
may be deemed minor cuutienthens tay those whose practice has 
been different, but must be taken with the more important facts, that, 
in ome | on a level keel there is less staging to put up, and less 
hoisting of material than on an inclined keel, so that construction 
is cheaper and easier when the ship is on a level than when she is 
on an inclination. 

Launching side-on is certainly cheaper in most instances than 
launching end-on. The timbers for the ways are less costly, bei 
mainly made up of common squared timber, without especi 

reparation, and the pepe | required for vessels of common shape 
is of the simplest kind of crib-work without fastenings. Even for 
vessels with great dead-rise and sharpness, the cradles and poppets 
required for side-on launching are no more costly than for end- 
on launching. 

This brings us to the question of comparative safety. I hold that 
—equal care being taken in each case—the side-on launch is safer 
than the end-on launch ; even when there is rise and fall of tide 
enough to permit the dry-shod laying of ways in such a manner 
that the ship will be completely water borne before she reaches 
the end of the ways. But we are now considering cases in which 
there is little or no tide to help, and in which we must choose be- 
tween an attempt to lay ways under water and dumping—so to 
speak—a ship off a bank. Considering the unreliableness of ways 
laid under water, I presume there are few who would not risk a 
good deal of dumping rather than depend upon them. 

From these considerations among others, I am inclined to con- 
sider side-on launches cheaper and safer than end-on, even where 
there is a good tide. This favours side-on launches even more 
than end-on, for if the ship goes in side-on, and is water-borne 
before she reaches the ends of the ground ways, the strain and 
risk are almost ni/. It does not matter if one end leads the other, 
the only danger coming from ways of too little inclination, which 
might deliver the ship at too low a velocity to overcome the resist- 
ance of the water upon first entrance, and leave the ship sticking 
on the ways, partly water-borne; but I never knew of such a case. 

The preparation for a side-on launch begins, of course, with lay- 
ing the ground ways, which are of hewn timber seldom smoothed. 
The inclination varies from lin. to 2in. per foot. They are spaced 
from 10ft. to 18ft. apart. Not much attention is paid to getting 
them level with each other, but they must be parallel vertically. 
Each way is, preferably, in two lengths; the inland lengths being 
somewhat longer than the breadth of the ship, and the outland 
lengths projecting beyond the blocking out over, or into the water 
more than half the breadth of the ship. The blocking for the 
outland ways should terminate in a right line parallel with the 
keel and upon the edge of the bank, and the inland ends should be 
secured to the ground, or to the inland ways, in such a 
manner that all the outland ways may tip upon the blocks 
as the ship passes over them, and so shoot her into 
the water before the cradle cribs can be disarranged. The 
sliding ways are called “‘ butter-boards,” and are simply pieces of 
din. to Gin. thick plank, 6ft. or 8ft. long, laid for-and-aft-wise, 
across the ground ways, one line under the keel, and two or three 
lines on each side. Upon the butter-boards are laid and spiked 
lines of plank to tie them together. Between the lines of plank 
and the bottom, over the ways, are fitted pieces of packing to reach 
and support the bottom. Under the outland bottom the packing 
takes the form of cribs, because the inclination of the ways leaves 
a large space between the ways and the bottom. Wedges are 
driven between the tie planks and the packing, to shift the weight 
from the blocks and shores to the ways. 

It is the practice of some master builders to lay the  ~ 
“hollow,” i.¢., lowest along the mid-length of the ship, with the 
intention of preventing one end going ahead of the other; but I fail 
to see the use. It seems a better method to lay the ways level and 
wedge down the outer ends of the Sehtepbenals near each end of 
the ship, so that they will rest upon the ways as flat inclined 
planes, when, if the ship swings upon the ways, the boards will 
raise the leading end, or develope friction enough to retard it until 
the other end catches up. 

For a heavy ship, there are rigged three or four dog-shores at 


in this wise: The ground way is firmly secured by dog-shores abut- 
ting on planks, or timbers buried in the ground. Upon one side 
of, say, by 12in. timber—as long as will swing between 
is placed an inclined dog-shore, and all finally —— 
with trip shores. The lever itself furnishes a purchase of about 
twenty to one. A four-fold tackle is made fast to the free 
end of the lever, and to a strap over a post planted inland of 
the ship, and a block is put under the strap, upon which it is to be 
cut—to let all go. When all else is 


thirty men, and made fast. The ship is then 


each end, and sometimes one or two at mid length; all constructed launch in this 


of the — bolted a log block to take the end of a lever— 
the ways. Between the inland side cf the lever and the keel 


ly, the tackle upon each | 
lever is hauled taut with a three or four-fold luff by twenty or | motion, while provision for vertical and crosswise movements is 
_Up on | ynade in the head which carries the driving mechanism. 


which will strain a ship as much as the best 
end-on launch will inevitably do. It is true that at the instant 


| the keel passes the last line of support, the whole weight of the 

| ship, or nearly so, is borne upon the keel butter-boards; but it is a 

| = ship which will not bear safely her light weight upon that 


echanical Engineer, N.Y. 


EIGHTY-FOUR INCH MILLING MACHINE. 
TuHIs machine is one of a series made by the Brainard Milli 
Machine Company, of Hyde Park, Mass., U.S., intended for long an 
heavy milling, and in which the table has only a longitudinal 


the butter-boards, the shores having been taken down and the 
keel blocks split out—beginning amidships. This leaves the shi 
resting upon the ways and pulling upon the dog tackles, and it 
only remains to give the a ‘for cutting the straps which hold 
them. As one end of the ship is heavier than the other, and the 
heavy end will lead down the ways, it is common to have the for- 
tf straps cut nearly a second sooner than those aft, in order to 
bring the ship fair over the line of tipping blocks. If all goes 
well the ship slides down the ways upright until the centre 
of gravity passes the outland line of support, when she 
careens sharply, carrying the outland lengths of the ways 
with her in her ing motion, so that the cradle i 
remains in place until she falls into the water on her bilge, an 
then slides clear of the ends of the ways as they fall back into 
1) If one end of the ship goes considerably in advance of the 
other, no great danger or strain is incurred by the ship. In that 
case she rolls off the ways as though she were in a quartering sea, 
the end which is late lifting off some of the endmost packing, 
leaving it a wreck upon the ways. The endmost cradle that holds, 


guides the ship clear of the ways, and it must be a bad side-on 


84-INCH MILLING MACHINE. 


other machines of the series are the 50in. and the 72in., both of 
which have been made for perms A years by the above-named com- 
pany, while the 84in. is a machine of recent design, The ma- 
chine table sits low on a bed supported 
actuated by a steel screw driven @ worm and worm gear con- 
nected with a pair of spur gears. e gearing is outside the bed, 
and therefore accessible, and is protected by a shield, as shown in 


by four box legs, and is 


a large arm for outside centre su; of mill spindle, intended for 
use on work where a back stand is not admissible, There is, how 
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4 | cut. e arrangement for belting to works is also shown too 
i | plainly to need description. The head upon which the spindle 
‘a | carrier is mounted travels in ways upon the bed, and is adjusted 
} crosswise on it by means of a screw connected with a hand wheel, 
| partially shown at the leftof engraving. For convenience and ease 
q in fineadjustment this wheel, and also the wheel at top of machine 
3 connected with the elevating screw, are worked by a hand lever, 
Bt the wheels having sockets in their periphery for this purpose. 
5 The carrier, upon which is mounted the driving spindle, is 
| gibbed to the head, and has a vertical range sufficient to allow 
work 18in. to under centres. From this carrier 
q 
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ever, as may be seen, a backstand or tailstock of very solid cha- 
racter. The arm is readily removable when desired, or the tail- 
stock can be slid off its seat if required. In most cases, however, 
the arm need not be removed, the yoke on it being swung up out 
of the way, leaving the centre of mill arbor free to engage with 
that on the, back stand. This combination provides for operating 
on a wide range of work. ; 

As shown in the engraving, the space between head and tailstock 
is about 24in.; but if required, the tailstock can be made to travel 
in line with the head, and its support be extended to any distance 
desired. The method of driving the spindle is simple and strong, 
and allows of free adjustment of the spindle without disarrange- 
ment of the driving and feed belts. The cone, which is made for 
3hin. belt, is mounted in a stirrup which is pivotted to the bed, and 
the pinion which engages with the driving gear on the spindle is held 
at correct distance by a connecting yoke, and is driven by a feather. 

The machine has longitudinal feed only, but where it is desired 
an automatic feed motion can be applied to the elevating screw in 
the head, giving feed in a vertical direction. The table is arranged 
to run back rapidly by power, by a device which is not seen in the 
engraving. As the table weighs 1 ton, the relief to the operator 
by this improvement is obvious. All the operations of the 
machine are intended to be conducted from the front side, 
without any change in the position of the operator. The feed 
can be thrown out by hand at any moment by means of a rod which 
connects with the latch shown at the front of the cut, and the 
power quick-return applied, or the table can be run back by hand, 
and the feed thrown in by a foot lever, which lifts the drop box 
shown in front of cut. Adjustable dogs automatically drop the 
feed motion at any point. The machine is massive in all its parts, 
and is intended for heavy milling of any description, but more 
particularly for shafting, railroad or engineering shops, being 
specially adapted for key-seating long and heavy shafting, finishing 
guide bars, connecting rods, &c. Its weight is 75001b. The work 
table is 7ft. long by 20in. wide; length of longitudinal feed, 84in.; 
distance between uprights, 24in. The cast steel spindle is 4in. in 
diameter, and the mill arbor 24in. diameter. Arm for outer centre 
support 5in. diameter at its smallest part.—American Machinist. 


THE ELECTRIC LIGHT ON BOARD THE USS. FISH 
COMMISSION STEAMER ALBATROSS. 

THE following extracts from a Government report made by Lieut. 
Seaton Schroeder, U.S.N., will be read with interest :—There are 
136 Edison incandescent lamps in place on board this vessel; of 
that number, under ordinary circumstances, 40 to 45 are general! 
in operation the greater part of every evening, beginning at dar 
and ending at about 11 p.m. During the quarter ending March 
3lst, 1883, 18 lamps have been disabled, as follows :—10 broken in 
handling, 4 burned out, 1 burned out by short circuiting of two 
branch wires, 1 gradually unscrewed from socket, owing to vibra- 
tion of hull, and fell on deck, breaking the glass and filament; 
1 carbon filament broken by caulking the deck above, 1 carbon 
filament broken while experimenting. The invoice price of each 
lamp being 1 dol., the additional cost of illumination on account 
of breakage of lamps has been 18.00 dols., over and above first 
cost of plant. During the quarter the dynamo machine has run 
540 hours. Of the 136 lamps in position 34 have been in operation 
the whole time, or 540 hours each = 18,360 hours in all; of the 
remainder, the hours of incandescence have been as follows:— 


2—440 hourseach = _ 880 hours. 
4-410 ,, » = 1,640 ,, 
22—340 yy » = 7,480 ,, 
S—100 ” 800, 
20— 50s, » = 1,00 ,, 
= 11,980 
34—540 » = 18,360 


Total = 30,340 ,, 

The running expense in lamps has therefore been 
one-thousandths of a cent per lamp in operation per hour. For 
yr ge the entire vessel the running expense in lamps has been 

5 “=3kc. per hour. The life of the lamps that have burned 
out has been as follows :— 


18 dols. 


No. 49 (8-candle power)... .. .. .. .. 92 hours 
No. 41 (8-candle power)... .. . 


A mean of these would obviously be a very unfair showing of 
the average life of the Edison lamp. The imperfect ones give way 
first, and a correct average, of course, can only be had by waiting 
to consider the best as well as the poorest. It is only fair also to 
add that the breakage by accident has been greater than will pro- 
bably continue to be the case, the crew being extremely raw, green, 
and unthinking. In handling the lamps—frequently without 
authority—they have apparently used more force, as a rule, and 
less dexterity than the occasion required, simple as their manipu- 
lation is. Familiarity with the light will doubtless decrease this 
source of expense. Furthermore, the lamp that was disabled by 
caulking overhead was purposely left in place to test its safety 
under those conditions, it being attached to the deck that was being 
caulked. The burning of one by short circuiting occurred before 
the installation of the system was completed, and resulted from 
the loose ends of two branch wires eoming in contact. The de- 
struction of a third occurred during, and was apparently caused 
by, some experiments, which proved an abnormal condition for an 
incandescent system of illumination. 

As shown above, only four of the eighteen have burned out, 


which would reduce the legitimate running expense to a= 


+ an cen nee of a cent per lamp in operation per hour, or 
ay = 74 one-hundredths of a cent. per hour, for lighting the 


vessel. Some of the globes have begun to be discoloured by the 
wasting of the filaments—Crooke’s effect—but not sufficiently to 
affect sensibly the amount of light given out. 

Apart from questions of economy, the light commends itself 
strongly for use on shipboard. Its chief advantages over the means 
of illumination in use afloat, are:—({1) The absence of 
heat, smoke, smell, and dirt, and the non-consumption of oxygen; 
important points at all times, and especially in bad weather, when 
hatches are closed. (2) The almost absolute immunity from 
danger of fire; even in cases of short circuiting or arcing between 
two branch wires, which are the only ones liable to this mishap, 
the destruction of the safety plug is simultaneous with the passage 
of the small spark, the circuit being thus instantly broken, and 
further danger avoided. (3) The great convenience of having it 
ready to turn on in any place, including the magazine passage, 
holds or store rooms, where otherwise an oil lamp would have to be 
used with its peculiar characteristics of dimness, dirt, and danger. 
(4) Its ability to remain in operation under water, when it may fre- 
quently be useful in examining or repairing a ship’s bottom, or 
clearing a hawser from the propeller at night. It is likewise un- 
affected by rain or wind. 

The steadiness of the light and its softness combine to make it 
most agreeable to the eye, and excellent for reading or working on 
achart. The brilliance, of course, depends upon the velocity of 
the dynamo machine, and the amount of resistance introduced into 
the circuit of the field magnets; but with average incandescence 
it is found that ordinary print can be read with comfort on a table 
by the light of one 16-candle or two 8-candle lamps 4ft. above it, 
fitted .with porcelain shades. With one 8-candle lamp in that 
position the print cannot be easily read without a tin reflector, 
which materially affects the dispersion of the light about the 
room. Four 8-candle lamps, with shades, situated 4ft. above a 
mess table seating twelve persons, illuminate it brilliantly, 


The berth deck of the vessel is 42ft. long, 23ft. average breadth, 
and 8ft. high. It is lighted by six 8-candle lamps, three on each 
side. They illuminate it thoroughly, so that the numbers on the 

or hammocks can be read with perfect facility in any part or 
in any position. The fore-hold has, on the after bulkhead, one 
8-candle lamp on each side, with tin reflectors. By the light of 
one of them any piece of gear or object of any kind on the same 
side of the hold can be immediately recognised throughout its 
length, 25ft., and could easily be picked out at a greater distance. 

Throughout the entire vessel the efficiency of the illumination is 
the same, and is a great source of convenience and comfort to all 
serving on board. The great convenience of the portable hand 
and stand lamps need not be dwelt upon, as that is the same on 
shipboard as on shore. One of 16-candle power has been tried as 
a submarine light, its flexible cord and socket being wrapped with 
insulating tape. It has been under water, in all, sixty hours so far 
with ect impunity. At sea, with clear water, its light has 
been traced until it reached a depth of 100ft., and after being in 
operation all one night at a depth of 150ft.—the — m0 of the 
cord—it was found to be still air and water-tight when hauled up, 
and is apparently in as good condition now as those in ordinary use. 

To the above we add extracts from a report made by passed 
Assistant Engineer George W. Baird, U.S.N. 


The economy of the Edison incandescent system of lighting is a 
question of cial as well as engineering importance, and as 
this is the first Government vessel to utilise this important inven- 
tion, I have considered it necessary to make more than the usual 
test of the machinery, that we may obtain figures which will 
enable the Commissioner to judge intelligently as to its real and 
comparative value. First, the plant consists of an engine of the 
Armington and Sims make, having a single cylinder of 8hin. 
diameter of bore and a stroke of piston of 10in. The engine is 
horizontal, is mounted on a rigid cast iron bed-plate, and has a 
centrifugal governor in the fly-wheel; the governor weights are 
connected to internal and external excentrics, and operate by 
shifting these excentrics in equally angular and opposite directions, 
which diminishes the throw of the valve—without affecting the 
lead—and thus effects a shorter cut-off. It is sensitive, and, so 
far as I can measure, regulates the speed of the engine to 300 revo- 
lutions a minute without regard to the initial pressure on the 
se or the resistance on the dynamo. Secondly, a Z dynamo, 

aving its field magnets vertical, the armature revolving in the 
field between the magnets, in the induced current. A resistance 
box is placed in the circuit of the magnetic field which regulates 
the pressure, and, by altering the switch on the resistance box, the 
incandescence of the lamps is raised or lowered at pleasure. The 
object of this method is to equalise the internal and external 
resistance, that the maximum economic effect may be realised ; 
hence the great economy of the Edison system. For example, the 
dynamo is designed for 120 B lamps of 8-candle power each, and if 
only sixty lamps be in circuit the resistance of the circuit will be 
doubled, and the field resistance must be switched in to balance it. 
Third, there are 139 eight candle-power B lamps of 69 ohms resist- 
ance each, placed in multiple arc, and so distributed through the 
vessel as to illuminate every place where light is required. There 
are four circuits—of copper wire—from the dynamo, viz., a double 
circuit—main—on each side of the ship, for the forward lamps; a 
double circuit on each side of the ship for the after lamps; a 
single independent cireuit for the outside lamps with the switch in 
the engine room, and an independent circuit for the engine-room. 
The mains are not only double circuits, but each main consists of 
two No. 10 wires. The advantage of this system of wiring is 
manifest; in the event of breaking a wire, from collision or other 
cause, the remaining wires would be ample to carry the current. 
The mains, however, are brought together and soldered where they 
are attached to the binding posts of the dynamo. The wires are 
insulated with cotton cloth and white lead, and when passing 
through damp places they are further protected by rubber tubing. 
each main wire, and near the dynamo—as well as near each 
group of lamps—is a “‘cut-out plug” or “‘safety catch,” which 
contains a short piece of fusible alloy. The office of this plug is 
two-fold; it may be used as a switch to cut that wire out of the 
circuit at pleasure, and also to prevent the heating of the wires 
beyond the fusing point of the alloy—400deg.—thus rendering the 
system harmless as a fire agent. These “‘cut-outs” are essential, 
as the copper wires would, in the event of a short circuit, melt and 
set fire to adjacent woodwork. The absolute safety of the Edison 
system against injury to human life commends it very highly. 
The low pressure of 51 volts is insufficient to pass through a man’s 
body, and can, therefore, never injure him. 

By means of a steam engine indicator I measured the power 
required to run the engine and dynamo, the current being switched 
off. ~ { the same instrument I measured the indicated power 
required to run 45, 50, and 70 lamps respectively. . . . By 
deducting from these experiments respectively the power required 
to run the engine and dynamo, we obtain the power applied to the 
shaft, and from this quantity we deducted the friction of the load, 
leaving, as a remainder, the net powers required to revolve the 
armature in the magnetic field with 45, 50, and 70 lamps in circuit. 


Distribution of the Power. 
Power required torun the engineanddynamo .. .. .. .. .. $ 
Indicated horse-power required to run 45 incandescent lamps.. .. 5° 
Indicated horse-power required to run 50 incandescent lamps. . 5 
Indicated horse-power required to run 70 incandescent lamps.. .. 6 
Net horse-power applied to the revolution of the armature in the 
magnetic field, using 45incandescent lamps .. .. .. .. .. 
Net horse-power applied to the revolution of the armature in the 
magnetic field, using 50 incandescent lamps .. .. .. .. .. 
Net horse-power applied to the revolution of the armature in the 
magnetic field, using 70 incandescent lamps .. ..-.. .. .. 
as * number of incandescent lamps per indicated H.P. using 45 
Mean number of incandescent lamps per indicated H.P. using 50 
Mean number of incandescent lamps per indicated H,P. using 70 
Mean number of incandescent lamps per net H.P. using 45 lamps.. 25° 
Mean number of incandescent lamps per net H.P. using 50 lamps.. 27°02 
Mean number of incandescent lamps per net H.P. using 70 lamps.. 24°63 


The wires being fixed, their resistance may be considered a con- 
stant quantity and the only variation as existing in the engine and 
dynamo; the distribution of the power as above recorded may, if 
necessary, be verified by electrical measurements on the wires. 

The cost of running the incandescent lamps, as compared with 
coal-gas lighting, is a matter of commercial as well as engineering 
interest, and it is my purpose to confine the comparison to these 
objects alone. From the quantities determined and recorded above, 
these comparisons are made, candle-power for candle-power. So 
far the greatest number of lamps in operation at one time has been 
seventy; we ordinarily use from forty-five to fifty. The number of 
lamps oa indicated horse-power increases with the number of lamps 
used, for the reason that the engine works more economically at 
higher powers. The comparison between these incandescent lamps 
and light from coal gas, as measured by a photometer, is not a fair 
one, inasmuch as the gas-burner itself—to say nothing of part of 
the fixture—is under the jet and casts a shadow underneath, while 
the Edison lamps are inverted and the shadow is above. As 
the light is used under the lamp, a larger percentage of light from 
the inverted fixture will be cast upon the work beneath, and for 
this the photometer makes no reduction. Although the B circuit 
is installed to give 8-candle power lamps, they really emit about 
~~ which is also an unbalanced account in favour of the electric 

mps. 

The cost, in coal, of a horse-power develo the dynamo 
engine has been arrived at by calculating rig ie Pr, coe 


same time, the writer adopted this method of separating the 
respective powers. From these indicator diagrams I have calcu- 
lated that a horse-power costs 30°7 lb. of water or 3°41 Ib. of coal 
er hour. , The cost of the coal was 4°60 dols. per ton, and the 
ubricating oil 65c. per gallon. The consumption of oil is one quart 
in six hours, so that the cost to b~} to run the dynamo — the 
70-lamp experiment, was ( 2240 x 341 x 6-92) + xa" 


7°553c. per hour or (a0) = 0°1079%e. per lamp per hour, or 
(237) = 0°0135c. per candle-power per hour. The coal 


m. of Washington supplies gas of 17-candles power, used 
ad a 4ft. bat-wing burner, at 1°75 per thousand cubic feet.” The 


cost of such a jet of gas then becomes W5x4). 0°041176¢, 

1000 x 17 

candle-power per hour, or a little over three times what the 
ison incandescent light is costing us on board this ship. 

I have purposely omitted the cost of labour and the interest on 
the money invested in the plant, as we have no additional men for 
running the dynamo or engine, the officer on watch attending to it 
in addition to his other duties. The interest on the plant at 6 per 
cent. is only (3500 x 0°06 dols. =) 210 dols. We use about fifty 
lamps about six hours per day, so that the interest on the money 
invested is about 73,5 of a cent per candle-power per hour, or 
hardly worth considering. 


Mipianp INstiTuTE OF MINING ENGINEERS.—On Wednesday a 
eneral meeting of the bers of the Midland Institute of Mining 
ngineers was held at Barnsley, when the following gentlemen 

were elected members;—Mr. A. Jackson, Howley Park Colliery, 
Batley; Mr. J. Jarratt, Houghton Main neces | Mr. W. Bailes, 
manager Corten Wood Colliery; Mr. W. Short, Lambton Colliery. 
The following papers were read and ordered to be printed :— 
** Instantaneous Outbursts of Inflammable Gas in Coal Mines of 
the Belgian Basin,” by Mons, A. G. Armould, communicated by 
Mr. W. T. Embleton; and “‘ On Visits to Foreign Mines,” by Mr. 
A. Lupton, of Leeds. A discussion ensued on two papers read at 
previous meetings. 

HicH SPkEDS IN THE UNITED StaTEs.—Mr. Wm. H. 
Vanderbilt’s special train of two coaches ran from Lima to Day- 
ton, May 8th, 74 miles in 64 minutes=1°155 miles per minute, 
or 1 mile in 51°9 seconds. From Dayton to Hamilton, 35 miles, 
was made in 36 minutes. The entire trip from Detroit to Cincin- 
nati 263 miles, over the Canada uthern, Dayton and 
Michigan, and Cincinnati, Hamilton and Dayton, was done in 
5 hours 30 minutes, or 50°7 miles an hour, making several stops 
and changing engines at Toledo, Lima, and Dayton. The run 
from Toledo to Cincinnati was made with three engines. The 
first was a Rogers 15 by 22, with 60in. drivers, making Toledo 
to Lima in 96 minutes, including three stops—actual running time 
75 minutes. The second run was with a Grant engine, 15 by 22, 
with 66in. drivers, making 71 miles in 93 minutes—stopping for 
four crossings and slowing through five towns. The third run was 
by a “Cincinnati Shop,” 16 by 24 engine with 66in. drivers, 
making 60 miles and five stops in 69 minutes. 

THE Empvoyers’ Act.—An action was recently brought 
in the Nottingham County-court, under the Employer’ Liability, 
against Messrs. Foster and Barry, of Radcliffe. It was a claim for 
£210 for an accident to James Wheatley, the husband and father 
of the plaintiffs, which terminated fatally on the 9th January last. 
Deceased was employed at a storm-water culvert on Sneinton-road. 
William Campion, a banksman, stated that on the day in question 
he was working at the culvert winding sand up the shaft. Witness 
afterwards carried some pieces of coal from the outside to the in- 
side of the enclosure of the works. He put the coal down and was 
winding a windlass to draw up sand when the witness Neaster came 
up to him with the deceased who had been injured. Shortly before 
the accident happened witness saw a piece of coal lying under the 

latform about 3ft. from the mouth of the shaft. By his 

onour: Witness did not remove it; he did not know why. 
No one told him to fetch the coal from the outside of the 
works. The foreman was not near witness at the time. 
James Neaster, sub-contractor, said he was in the employ of 
Messrs. Foster and Barry, and at the time he was digging sand 
close to the bottom. Witness heard a groan, and on turning round 
saw the deceased falling, and noticed several lumps of coal which 
appeared as if they had fallen against the side of the pit and split 
into pieces. Witness picked up the deceased, who was insensible. 
The top of the shaft was above the level of the platform, which 
consisted of balks placed crossway. There was an open space 
between the ground and some of the timbers. Witness never saw 
any coal or stone at the mouth of the shaft, nor underneath the 
platform. There was a fire kept nightly at the mouth of the 
shaft for warmth and refreshment. Cross-examined by Mr. 
Stanger: He could not say whether the foreman allowed the fire 
or not. The heap of coal outside was to supply the fire, 
which was really lit for the protection of the public. 
This was 36ft. from the shaft. e ground sloped upwards 
towards the mouth of the shaft, and it was quite impossible for 
the coal to get into the shaft unless it was violently kicked or 
thrown. A man was employed purposely to look after this fire. 
Re-examined by Mr. Perry: The engineers considered that the 
guarding round the top of the shaft was quite safe. His honour 
said he was of opinion that the case had not been brought within 
the meaning of the Act. It was a lamentable thing that a man 
should have lost his life and have left a widow and children, and 
no one probably lamented it more than defendants in the action. 
He was certain that the defendants would have a feeling for their 
own workmen. This was a case in which they were seeking to fix 
liabilities under the Employers’ Liability Act, a most useful and 
admirable Act in his opinion. The Act protected the interest of 
employers as well as employed. Employers who engaged sound 
pe 9 roper men, under a sound and good plan, with proper ma- 
terial, id all that they were bound to do, and everything 
which was reasonable and right. A witness told them upon his 
oath that the plan was a properly sound and correct one for the 
purpose for which it was designed. There was no mention that 
any defect had arisen owing to the negligence of the employers. 
If there was anything wrong it was a defect in the sense that the 
planks ought to have been put all round the shaft, so that a piece 
of coal, which might otherwise have fallen down, could not have 
fallen down. They had the fact that the machinery was fit and 
proper in all respects, and they had it in evidence that, if there 
was a piece of coal under that platform, in a bare plane like that, 
it was the duty of the workmen to make all clear, and not make 
the employer liable for such a thing as that. They had entirely failed 
to satisfy him that the plaintiff had made outacase under the Act. 
—Mr. Perry said that if a fire had been permitted to be put there, 
they should have taken extra precautions to prevent coal if pos- 
sible by any slight kick or anything of that kind, to have fallen 
down the shaft. There was a defect in the plan which was owing 
to the negligence of the foreman, who ought to have taken such 


| extra precautions as were necessary to block up the two sides, and 


prevent the possibility of anything occurring. He submitted that 
a case had n made out within the meaning of the Act, and 
that the death of that man arose from those precautions not 
having been made. His Honour said he was still of opinion that 
no case had been made out within the meaning of the Act, and 
he should give judgment for the defendant. Mr. Stanger said he 
should like to observe that before these proceedings were taken, 
the defendants had offered £10 to the widow of the deceased, out 


passed through the steam cylinder, and reducing this to pounds of 
water, and dividing this by the pounds of water evaporated by a 
pound of coal. Had steam been used for lighting ine, this cal- 


culation would have been unnecessary, but as steam was used, 
from the same boiler, to warm, ventilate, and light the ship at the 


oO P for her, and a subscription was also started on her 
behalf, but she had declined to accept. His honour: Of course, 
Mr. Stanger, under the circumstances you will not apply for costs. 
Mr. Stanger: No, your honour, defendants are quite satisfied.— 
Nottingham Journal, 
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TO CHICAGO IN EIGHTEEN HOURS.* 
By Rosert GRIMsHAW, M.E, 


I HAVE the honour this evening to submit to the Franklin 
Institute the outlines of a bold but feasible project for making the 
run between New York or Philadelphia and Chicago in 
eighteen hours, with comfort, safety, and cheapness. At present 
the transit occupies from twenty-seven to thirty-seven hours, 
according to the route and the character of the train. To accom- 
plish the desired result necessitates changes of engine, train, 
method, and permanent way. Naturally the limits of this paper 
do not permit me to rehearse all the details of the pro selec- 
tions and innovations; but the most important of them will be 
outlined, as a basis for discussion. This paper is the outcome of a 
discussion started by me in the American Journal of Railway 
Appliances in December last; I have no patents to advertise and 
no axes to grind. Many of the suggestions in this paper are mine, 
others have been contributed by eminent mechanics, practically 
familiar with the building, repairing, and running of high-speed 
locomotives. I do not, however, propose to designate what are 
mine and which are not, having been much amused by hearing 
ideas contributed or endorsed by leading builders and master me- 
chanics, and some of which have been for some time in suc- 
cessful operation, characterised as impracticable and visionary. All 
I will say in this connection is, that whatever any of my hearers 
may consider as good and practical, no matter what it is, I do not 
claim. For anything which any one may consider particularly 
for nothing, or old, or wild, or unfeasible, or idiotic, I accept 
ull responsibility. I am pay aware that this will result in 
my at once fathering and disclaiming all those ideas about which 
among my hearers there may be diametrically opposed opinions ; 
but the inconsistency will be not mine, but that of the audience. 
For such work the engine needs, in a high degree, steaming 
capacity and economy of fuel, cylinder eg and economy of 
steam, tractive power, adaptability of wheel base to the curves 
necessarily encountered, proper equalisation and distribution of 
weight, prompt and safe control by throttle, reverse lever, and 
brake, exemption from tendency to leave the rails, particularly on 
curves and at switches; freedom from jerking, swaying, ‘‘ wee- 
wahing,” and hammering, and good behaviour as regards spark 
throwing and heating of wearing surfaces. This is, perhaps, ask- 
ing a good deal in an engine; but the higher the standard and 
uirement, the better the attainment; and in all the points named 
existing engines can be bettered. Steaming ity and y 
call for good fuel and water, and proper draught, large grate, and 
heating surfaces properly disposed, the grate kept properly covered 
and fire clean, water heated and purified before Pe heati: 
surfaces kept free from scale and sludge on one side, an 
soot and ashes on the other. Cylinder power and economy 
demand high initial and mean effective pressures and low terminal 
and back pressures. This must be got by a port area without 
excessive passage clearance, and a better valve motion than the 
present shifting link abortion, with its attendant throttling, wire- 
drawing, exhaust choking, and lop-sided distribution. To get high 
tractive power, the drivers must have as much weight upon them 
as the rails, joints, and bridges will stand. ere is no use in an 
engine being more than able to slip her drivers on up grades, and 
with a maximum train load, on icy rails. We must distribute our 
reforms among the framing, running gear proper, fire-box and 
appurtenances, boiler proper, stack, valves and steam , 
and valve gear. Perhaps the necessity for simultaneous reforms in 
so many elements may result in a hybrid type of engine ; but it 
must be remembered that many hybrids are useful; one of them, 
the much maligned mule, is an indispensable factor in civilisation. 
For framing, I should select the bar type as perhaps the best under- 
stood by American builders, and best adapted to the permanent 
way of the next decade, But it requires marked reform from the 
usual manner of making up. It needs to be stiffer vertically, to be 
better braced diagonally in a vertical plane, and freer from short, 
sudden changes in direction, and from welding flaws. It should 
be of mild steel, die forged by pressure, as by hydraulic or steam 
tompreneenes, instead of anvil forged by hammer blows. The 
angles should be well reinforced, and the whole frame considered 
as a truss subjected in its various parts to certain constant and 
known weight stresses, plus other intermittent racking, twisting 
and pounding strains. I trust that master mechanics and 
locomotive builders will pardon me for saying that the services 
of a good bridge engineer could be employed with advantage in 
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re-designing the framing of high-speed American passenger 
engines, I would propose for each horizontal member of the 
frame a beam rolled of L-section, with considerable depth of web; 
— of same section, but with considerable reinforce welded in the 
raming angles. For wheel distribution, I propose two pairs of 
drivers, a “ pony” or single pair leading truck, and a pony trailing 
truck, Objection has been made that pony leaders are dangerous, 
and that a four-wheeled truck is necessary for safety. In reply to 
this, English fast — have even rigid leaders, and often lead 
with the drivers. I know of no instance where a locomotive has 
been derailed, owing to the pony truck, where the pony truck has 
been equalised with the front driving wheels. A four-wheeled 
leading truck would increase the length of boiler and flues, and the 
dead weight: of boiler and running gear, and not increase the 
traction. Proposed diameter of drivers is 72in., placed 84in. 
between centres ; of aps truck wheels 36in., 99in. in advance 
of leading driver centres, of trailing truck wheels 36in., 72in. back 
of rear driver centres. The trailing truck must be rigid, giving 
13ft. rigid wheel base and total wheel base of 21}ft. Or the 
trailing wheels may be ona ovingig bolster pony truck if neces- 
sary, whlch would make the rigid wheel base only 7ft. The pro- 
wheel base distribution may be seen in the diagram, Fig. 1. 
wo pairs of drivers are chosen because, although single pairs do 
the best work in England, yan | are harder on the permanent way 
and cannot climb away so well from a station if the grade is any- 
thing to speak of and the rails are slippery. All engine wheel 
centres to be press forged of mild steel, with hard and tough steel 
tires lin. greater dianieter than the centres, the interstitial ring 
being hemp packed by steam or hydraulic pressure to absorb shocks 
and vibrations. Centres and tires of all wheels to be given a 
running balance while turning on a cock-head, and the completed 
wheels to be similarly balanced when put together. Particular 
attention to be paid to counterbalancing reciprocating parts, and 
the balance attained to be such as to lessen vertical irregularities 
rather than fore and aft pulls. The flanges of all wheels in the 
train are to be of extra depth and thickness, and those of the 
front drivers to be lubricated by blocks as on Austrian rail- 
ways, to lessen flange friction and wear of rails and flanges. Rear 
drivers to be either flangeless, or with extra play in the wheels, 
in case the trailing pony does not have a swing motion. Axles to 
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be of mild steel with 10}in. by 8in. journals in phosphor bronze or 
equivalent bearings. Jamon to be formed by pressing a ground 
hard steel sleeve overa mild steel centreand then forcing on the wheel. 
Power brakes to be applied on both sides of each driver, so as to 
give increased friction and prevent strain and wear on axle-boxes, 
and on brasses of main and side rods. As regards the brake, I 
make the following quotation from the American Journal of Rail- 
way Appliances:— An important requisite is suitable and 
adequate brake power. This is of the first importance for safety, 
convenience, and expedition. (1) As already intimated, the power 
brake for such a train must be easily graded. For slow-ups, 
through centres of population, around curves and down grades, a 
brake is needed which will not go off like a cannon—using all its 
power when but part is seuuienl-ins one which may be applied to 
just the extent which the engineer may desire,and no more. And 
this grading in brake power must be attainable without any 
mechanical change in the equipment other than that which may be 
effected instantaneously in the cab. (2) The needed brake must 
indicate accurately to the engineer, at any moment, the amount of 
brake power he has, not only on his engine, but also on his train. 
(3) It must be a brake which will at once give notice of any 
damage to any part of the train, without necessarily bringing it 
to a halt in a dangerous place, Or, in other words, the brake must 
apply automatically in case of damage, to remain set, or 
instantaneously released, at the will of the engineer. (4) The 
brake equipment should be so devised that even a considerable 
damage to it will not disable the brake. (5) The efficiency of the 
brake should not be affected by sudden changes in temperature, 
(6) It should be free from liability to trouble from lack of equalisa- 
tion in the — applied to separate cars. (7) The brake power 
should be adequate, instantaneous in its application and release, 
and available at all times, in whole or in part. (8) It should be 
cheap, and as cheaply maintained as is consistent with the highest 
degree of efficiency and safety. (9) Above all, it should be free 
from any liability to creep on and stall trains.” Springs to be in 
two parts, separated vertically by an open space and a central 
distance piece, so as to give by this open trussing greater strength 
for a given weight of metal. In the matter of fuel, there are four 
classes to choose from :—(1) lump coal; (2) ‘‘ briquettes,” or blocks 
of artificial fuel made from screened anthracite or bituminous 
slack, mixed in suitable proportions, and compressed by hydraulic 
machinery; (3) water gas, made in fixed plants at terminal and 
other stations, and compressed to fifteen or twenty atmospheres in 
cylindrical mild steel tender tanks or reservoirs; and (4) petro- 
leum, vaporised or sprayed at the moment of burning, and at the 
pee rates required for the constantly varying work to be per- 
formed. The artificial fuel of briquettes has the advan’ of 
cheapness and compactness and of regularity in firing. Either 
compressed water gas, or petroleum, would give Le re of tender, 
and regularity and rapid and absolute controllability of evapora- 
tion, toner with great capacity and high duty. For the present 
we shall consider the engine to designed for lump coal, or for 
“briquettes” of compressed coal slack. Boiler to be of yin. mild 
steel, 56in. outside diameter, straight top made with only one 
longitudinal seam, and that on top; holes either drilled or punched 
scant or reamed to size; hydraulic rivetted and concave caulked; 
manhole to come in the dome and be reinforced with a mild steel 
ring. I would prefer to do without the longitudinal seam by 
having the rings rolled seamless, or to do jaway with the girt' 
seams by making the entire shell of one sheet, but at present 
neither of these plans can be carried out. Distance from centre of 
front sheet to centre of stacks, 20in. Crown sheet 27in. back of 
rear driver centres. Thickness of dome, #in.; of extended smoke- 
box, ysin.; of smoke-box, 4in. Height from top of rail to centre 
of boiler, 7ft. 3in. Two hundred and thirty-five basic steel tubes, 
each 12ft. Gin. long between tube sheets, and 2in. outside diameter. 
Objection might be made to the great length of tube, but they are 
only a foot or so longer than usual, and need give no trouble as 
regards tightness. This gives an external heating surface of tubes 
of 1537 square feet, and a fire area through tubes, less ferrules, of 
3°92 square feet. Fire-box, 120in. long and 52in. wide, inside. 
Height of crown sheet above top of grate, at centre, 52in. 
Material of inside fire-box copper, 4in. thick at sides and front, 
din. at back and }in. in crown. Radial stays, forked at the crown 
sheet end. Heating surface of fire-box, 84 square feet, making a 
total heating surface of 1621 square feet. Exhaust nozzle, 
if discharging into stack, 3in. by 34in., instead of 2hin. by 
3hin., as is usual for 18in. by 24in. cylinders. Duplicate 
sets of try cocks and glass water column, and regularly 
renewable fusible plugs, kept free from scale. The fire-box may 
be corrugated to give increased strength and surface, and permit 
of expansion and contraction without causing leaks. If coal or 
briquettes are used, there will be a spring fire-door, operated by 
the stoker’s foot ; a deflecting plate inside the fire-door; a perfo- 
rated bridge-wall, and arrangements for admitting either steam or 
heated air at will through the bridge-wall, or in the side walls, or 
in the closed ash-pan, which latter will have an air-tight ‘slat 
dump.” The grate bars would be mostly water tubes, and there 
would be rocking sections for cleaning. There would be a live 
steam-blower in the stack. Smoke-box to be of the “‘ extended” 
class, with spark arrester. Experiments with the extended smoke- 
box on the Eastern Railroad show that ‘‘the engine will make 
steam with her exhaust tips from iin, to jin. larger in diameter, 
with the extension” than without; that it gives 15 per cent. 
minimum fuel saving; lessens smoke, and ‘‘ throws whatever 
sparks do come through so high that they are extinguished before 
reaching the ground.” The fire-box to be supplied with two-part 
doors, operated by a treadle. There should be a brick arch on 
insulating water tubes. The water-legs to have vertical deflectii 
or circulation plates, to cause rapid currents down the outside an 
up the inside. The pressure carried should be not less than 
10 gauge-pounds; and, in fact, the enforced loss of 15 lb. pressure 
per square inch in all non-condensing engines, even where the back 
pressure is clear down to the atmosphere—which it never is in any 
Soscenalire, much less in one to run at high piston 5; s—should 
point to a still higher initial pressure, say 180 Ib. to 2001b. There 
should be extra thick non-conducting lagging, by reason of the 
higher temperature—372 deg. Fah.—of steam at 160]b. The dry- 
pipe and throttle should be extra large, and there should be a 
superheating pipe. There should be two injectors, each of a 
capacity four times the evaporative requirements. There may, 
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perhaps, be a ‘‘ blow-back valve,” Sotenine the escape from the 
safety valve into the tender, for the treb! em of quieting the 
noise, economising fuel, and lessening the damage done the sheets 
by injection of cold feed. The blast to be supplemented by con- 
trollable jets of superheated live steam introduced at the front and 
sides of the fire-box. Cylinders, as before stated, to be 18in. by 
24in. Ifa D valve be used, which is not recommended, it should 
be of the Allen , With Gin. travel; the upper line of the steam 
edges to be worked to a quarter circle to assist in the flow of steam. 


The steam chests, if a D valve be used, to be on the sides of the 
cylinders, or else spring relief or shifting valves to be sup} to 
lessen danger from water working over. Steam ports for valve, 
instead of 1}in. by 16in., as is usual, to be 1}in. by 20in. at the 
vaive seat, with passages tapering down to lin. by 16fin. at the 
counter bore. This is to give 25 per cent. more area with a given 
port opening than is usual for steam admission at early cut-offs, 
giving with 1fin. width of port uncovered, an effective open port 
area of 1lin. x 20in. = 24 square inches at the valve seat ; the maxi- 
mum admission area at the counter bore being only 1}in. x 16fin. = 
254 square inches even when the port is fully uncovered. Valve 
gear to be of the Joy or other radial type; preferably of such con- 
struction as to give full port opening in i of its travel, stay open 
during the next #, and close during the final 4 travel ; and 
cushion to be equalised, rather than cut-off and release; and 
the valve gear to be so proportioned and adjusted as to 
do its best work at that point of cut-off most used. On no 
account should any type of a link motion be used. Preferably, 
the steam distribution to be by four cylindrical valves across the 
heads, having reciprocating partial rotation; running in oil under 
steam pressure, taking steam under the lip; hung on hardened 
steel trunnions, bearing on hardened steel bushes; motion from 
the crosshead—Fig. 2. Piston to be spring-packed with rings 
scarfed by a cut half-way through the width of the ring, then 
round the ring 3in.; then the other half-way through, so that, 
as the ring wears,’the sides of the circumferential cuts always 
touch. Piston to be lubricated by oil passing from a cup on the 
crosshead through a central drill hole in the piston- to the 
centre of the top of the piston head—Fig. 2. Piston-rods and 
valve-rods to be steel, and metal-packed by a spring-packed collar 
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fast to the rod, and Ly my steam tight, though without binding, 
in a bored cylindrical [As an alternate, Babbitt-bushed 
stuffing boxes, 4 rod diameters in length, bored ;7,,in. larger than 
the rods.] Crosshead to be of steel, of the vertical type, with 
adjustable phosphor bronze shoes playing on two cast iron guides 
of diamond section. Wrist pin, fast in the rod, and playing in two 
bronze-bushed bearings, one at each end, in the crosshead. Pre- 
ferably, all the journals to be formed by forcing a hardened steel 
sleeve over a mild steel centre. All pins and cylindrical journals 
to be turned, and ground on centres, Crank pins to be oiled by 
graduating cups with spring valves, which give down a fixed charge 
of graphited oil at each stroke, and will net run dry when the 
crank is on centres. Parallel and main rods, rectangular section ; 
the connecting rod largest at the crank-pin end. The parallel rods 
would have solid ends, and brass bushes pressed in, While this 
arrangement costs a little more at first, a bush fits the pin better 
than keyed brasses. Solid ends for rods have the advantages that 
a careless engineer cannot key up so as to injure the rods; there 
are no keys to become loose, and no bolts to clear. Connecting 
rods taking hold outside of the wrist pins have been objected to by 
Westerners as causing undue spread of cylinders, and hence 


FIG. 6. 


causing swaying. These objectors do not, 


perhaps, know 
that all Pennsylvania Railroad 


mger engines are built 
with the rods taking hold of the wrist pins, and 


ive no 
trouble on this score. The sand-box could go well down 
against the wheel case, as in British engines. Increase of 


traction on grades and curves is not to be got by sand alone, 
perhaps not at all by sand, but by an automatic traction increaser, 
sagabhe of putting a maximum of 10 tons to 15 tons extra weight 
on the drivers, from the tender—see Figs. 3 to 6, 


(To be continued.) 


New WATERWORKS IN VENICE.—The concession for the con- 
struction of an aqueduct to convey drinkable water from the main- 
land to Venice, which was granted in 1876 to Messrs. Ritterbandt 
and Dalgairns, representing British capitalists, was subsequently 
handed over by - to the Compagnie Générale des Eaux, of 
Paris. The aqueduct, which passes under the lagoons, the under- 
ground pipes, for the distribution of the water, and two large 
reservoirs in the town, have been completed. The total expendi- 
ture incurred by the company amounts to 5,000,000f. The muni- 
cipality is to pay the aa the first day the waterworks 
are in regular Be gees 100,000f. a year for the supply of potable 
water to the public wells in the town, which are to remain 
open three hours a day. After sixty years the waterworks are 
to become the property of the municipality. Private families will 
be provided with water at the price of 60c. per cubic metre—1000 
litres—and the company will make ial arrangements for 
the supply of larger quantities of water at lower rates. The mini- 
mum quantity of water which the company will furnish is 
250 litres per day. The water is to be taken from the canal “‘ Dei 
Moranzani, 
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PARIS.—Madame Boyvveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Grrotp and Co., Booksellers. 

LEIPSIC,—A. TwieTmEver, Bookseller. 

NEW YORK.—Tue Wittmer and Roczers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


tentions will be sown, and, of course, bear fruit—unless, 
indeed, the atmosphere of the Health Exhibition gives 
that tone to the mind of exhibitors which sanitary perfec- 
tions of all kinds are to 

The most noteworthy feature in Tuesday’s performance 
was Sir James Paget’s address, which is very remarkable. 
He has broken new ground altogether, and estimates the 
results of sickness in terms of labour. He has carefully 
collected statistics which show that in round numbers 
males between fifteen and sixty-five lose, on the average, 


*,* In order to avoid trouble and confusion, we find it necessary to | nine days per annum, during which they are incapacitated 


cases, be commented by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

SHerrieLp,—I/t certainly was not the Royal Society. It might have been the 
Inventors’ Institute, 

E. M —Apply to the Secretary of the Sanitary Institute of Great Britain, 
9, Conduit-street, W. 

E. R. B.—Your arrangement would work iy you could get rid of backlash, 
whieh would, we fear, take place. 

Dynamo.— You can run the gearing you propose with perfect safety, but it 
will be noisy, and the pinions will not last long. 

J. D.—As we understand your reversing gear, it would not work with 
certainty, because the teeth may pitch on their points instead of gearing 
with each other when the gear is put into operation, 

W. J. (Chester).— Your air pump will give you no trouble whatever at 
90 revolutions of the engine, or at tiice that speed. Use india-rubber dise 
no and ges valves, one of each, beating on grids, and give them a small 

acy Bin, 

A. th (Inverness),— The discharge over your weir is about 60 cubic feet per 
minute ; this, with a fall of Sft., is a little over half a horse-power theo- 
retieally, Practically a water-wheel would give you about one-fourth of a 
horae-power, which would drive a small lathe, blow a smithy bellows, or run 
adrilling machine, It would do about as much work ax three average men 
turning a crank, To employ the water to the best advantage a small over- 
shot wheel about 8/t. in diameter and 2ft. wide should be used, making 
about 12 revolutions per minute, A hurdy-gurdy wheel would not be suit- 

4 use the head is not sufficient. The best results are got with very 
high heads, such as 200/t, or 300/t. 
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MEETING NEXT WEEK. 

CHESTERFIELD AND DerpysHire Institute or CivIL, AND 
Mecuanicac Exoineers.—The annual mee will be held in the 
Stephenson Memorial Hall, Chesterfield, on Thursday next, at two o'clock. 
Papers by Mr. Henry Fisher ‘On a System of Endless ~— Hai in 
use at ton Colliery, Nottingham, with Remarks on Various Clutch 
Gears in use, and a Description of a New Frictional Clutch for Ha‘ 
by mw and other Machinery,” and by Mons. J. B. Marsaut, enti! 

“* Miners’ Safety Lamps” (translated), will be open for discussion. 


DEATH. 
On the 15th inst., at his residence, Penwortham, Birdhurst-road, South 
Croydon, Joun Lyon ALexanper, C.E.; also of No. 12, Delahay-street, 
Westminster, in his 68rd year. R.LP. 
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SIR JAMES PAGET ON HEALTH. 

On Tuesday afternoon about a thousand. ladies and gentle- 
men dotted the vast expanse of the Albert Hall. They had 
been invited to be present at the ceremony of introducing the 
jurors for the Health Exhibition to the Prince of Wales. 

here was no ostentation about the performance, but a very 
considerable amount of speech-making, entirely inaudible 
in the balcony for which the larger portion of the tickets 
had been issued, the boxes a left empty—a singularly 
injudicious arrangement. Addresses or speeches, we 
reas | know which to call them, were delivered or made by 
the Duke of Buckingham, Sir James Paget, Sir Lyon 
Playfair, and the Prince of Wales. The jurors were 
, introduced to the Prince, filing past him and making their 
bows, Every one we imagine was glad when the thing 
was over. The utility of the performance was questionable, 
and it was not ornamental. We are, however, pleased to 
know that at last jurors have been got together. 
This was not accomplished without some difficulty. We 
trust that the jurors may have no reason to regret their 
acceptance of onerous duties more or less unappreciated by 
hosts of exhibitors. At one time it was deemed an honour 
to get any award at all; now no one is satisfied unless he 
vets a gold medal. The usual crop of bickering and con- 


“it appears from these tables that the average time of sick- 
ness among males during the working years is 1°314 weeks 


. | —that is, a small fraction more than nine days each in 


each year—and that among females it is yet a small frac- 
tion more. The result is that among males there is a loss 
of 9,692,505 weeks’ work in every year, and among 
females a loss of 10,592,761 weeks, Thus we may believe 
that our whole population between fifteen and sixty- 
five years old do, in each year, 20,000,000. weeks’ 
work less than they might do if it were not for sickness.” 
No one, so far as we are aware, has ever put facts like 
these before the world. The system is interesting, and 
even attractive. The worst of it is that it may be 
developed in a way that Sir James Paget scarcely, we 
think, contemplated. He put his statistics into the form 
of money. “Try,” said he, “to think of it in money. 
Rather more than half of it is lost by those whom the 
Registrar-General names the domestic, the agricultural, and 
the industrial classes. These are rather more than seven mil- 
lions and a-half in number, and they lose about 11,000,000 
of weeks; say, for easy reckoning, at a pound per week, 
and here is a loss of £11,000,000 sterling Sou what should 
be the annual wealth of the country. For the other 
classes, who are estimated at losing the other 9,000,000 
weeks’ work, it would be hard and unfair to make a guess 
in any known coin; for these include our great merchants, 
our judges and lawyers, and medical men, our states- 
men and chief legislators; they include our ts, and 
writers of all kinds, musicians, painters, and philosophers ; 
and our princes, who certainly do more for the wealth and 
welfare of the country than can be told in money.” This 
is a very striking statement. Sir James’ net takes in all 
sorts of fish, big and little. 
It is not for a moment to be disputed by any sane man 
that it is desirable that he himself should be as healthy as 
ible. He will also naturally wish that all his own 
amily, and possibly a good many of his neighbours, should 
be healthy. Sir James Paget argued to most willing 
ears when he advocated the charms of health ; but it is 
open to question if his statistics possess any real 
value. We have no fault to find with his intentions; even 
his method of expressing his views has the merit of being 
extremely ingenious, novel, and striking. We suppose 
it is scarcely necessary to add—althongh we do it to avoid 
the least chance of misconception—that we are at one with 
all those who would promote the health and progress of the 
human race. But we cannot refrain from expressing our 
doubts that Sir James Paget’s statistics possess any great 
value as enforcing truths which may be safely advocated 
on far higher and nobler ground than he has taken. His 
political economy is of questionable soundness. His entire 
argument is based on the assumption that there must 
always be plenty of remunerative work, which could be 
done by those who are sick if they were well. At the 
outset it must be pointed out that Sir James deals with 
the most deceptive things in the world—averages. It has 
often been pointed out—and the statement has never 
been refuted—that averages represent, as a rule, 
conditions which have no existence whatever. Thus, 
for example, the number of individuals who are incapaci- 
tated for work by ill-health for just nine days every year, 
no more and no less, must be extremely small. However, 
we may let this If we take the year to consist of 
300 working f song it will be seen that about one 
thirty-third of the total working time is lost in 
the way Sir James t indicates. He himself 
calls the loss one-fortieth. If we take a week’s work at 
56 hours, we have for 50 weeks 2800 hours, and 85 
hours is the thirty-third of this. “Consequently, by work- 
ing 1 hour 42 min. longer than 56 hours every week, the 
entire loss to the nation would be Por it and adopting 
Sir James Paget’s method, we might show that because 
men work only 56 hours instead of 57} hours every week, 
the nation loses £11,000,000 per annum. Pushing the 
argument a little further, we might prove that the loss 
incurred by the nation because ple sleep seven hours 
every night instead of six is almost incalculable. These 
are o> gay deductions from Sir James Paget’s fi 
It will, no doubt, be pointed out that sickness is a different 
thing from voluntary abstention from work. Of course it 
is; and because it is, we assert that it ought to 
be dealt with on a totally different basis from 
that adopted by Sir James~ Paget. No doubt his 
object is to convert the working classes—the manual 
workers—to the true sanitary faith; but to urge on them, 
as a body, that the great point to be gained by being well 
is ability to labour will not touch them at all. It will not 
convert them; it will do just the reverse. They know, 
what Sir James Paget apparently little heeds, that the 
labour market is so overstocked that the loss of nine days’ 
work to aman is but as a drop in the ocean. If sickness 
ceased to exist, the whole working population would be 
virtually increased in number by one-thirty-third, and this 
would immediately followed by a fall in wages to at 
least the same extent. This is just what the wages’ 
earners do not want. Sir James apparently forgets the 
case — to cite one among several--of the Redditch 
needle grinders, Years needle grinding was 
one of the most unhealthy trades in existence, and 
one of the most highly paid. A needle grinder more 
than forty years old was looked = as a curiosity—some- 
one to dispute honours with Old Parr. The men died of 


we disease brought on by inhaling grindstone dust and 
steel. An attempt was made to introduce magnetic 
respirators, which was a total failure—the men would 


not use them. Then fans were put up to draw away 
the dust—the result was a strike. The needle grinders, 
as a body, saw that if the business was rendered 
healthy, wages would fall and the number of workers 
would multiply. It took years to combat the diffi- 
culty successfully; the men were beaten in the end. 
Our colliers at this moment refuse to work full time, and 
the general tendency, the whole spirit, of the age is to 
reduce the number of working hours in the year. To teli 
men who have to work that if they will only give up beer, 
and ventilate their homes, and look to their drains, and 
drink less tea, and vaccinate their children, they will be 
able to work longer hours, is to hold out to them anything 
but the proper inducement to preserve health. 

A similar fallacy runs through other arguments used 
by Sir James Paget. For example, speaking of the 
deaths of children, he said, “ it may justly be said that all 
that they have cost during their lives is so much money 
sunk; so much capital invested and lost. If they had 
lived to work, their earnings would have been more than 
sufficient to repay it ; but they have died, and their cost 
is gone without return. The mortality of children under 
15 in 1882 was nearly a quarter of a million ; what have 
they cost? If you say only £8 apiece, there are more than 
£2,000,000 sterling thus lost every year.” Now against 
this we may point out that it would not be at all 
difficult to show that the loss of each child is a direct 
pecuniary gain. Take, for example, a child which dies at 
tive years old, and has cost, say, £8—Sir James Paget’s 
estimate is absurdly low — if the child lived five 
years longer, its cost would have been, say, £20. Thus by 
its death in comparative infancy, £12 would have been 
saved. Pushing the matter further, let us suppose that 
each child died at a month old, when it had cost say, £1. 
Then a direct saving of £7 would have been effected, 
or nearly £2,000,000 for the nation, on Sir James Paget’s 
basis of argument. It is only necessary to state the case 
in this way to show how meaningless, to say the least, his 
argument is. The value of children’s lives is not an affair 
of pounds, shillings, and pence, and it will be an evil day 
for the nation when it begins to regard the worth of the 
rising generation on such a basis. The children of a 
people an inestimable value. They are the hope of 
the nation. It is to them that we look for It 
is the little ones who must be taught and led in the right 

th. To estimate their value in terms of what they cost 
is simply fatuous. It has no meaning to anyone who has 
grasped the very rudiments of political economy, and we 
feel certain that Sir James Paget will see this point in its 
true light on reflection. He permitted himself to be 
carried away by the charms of an ingenious argument, the 
hollowness of which escaped his notice for the moment. 

So far we have dealt only with Sir James Paget’s views 
concerning those who work with theirhands. His reason- 
ing is yet more deceptive if we apply it to the brain 
workers, who, he tells us, lose 9,000,000 weeks’ work in the 
year through sickness. This argument can only be true 
on the assumption either that poets, painters, lawyers, &c., 
work continuously, or that they are always taken ill just 
when they would have worked if things had been other- 
wise. We do not think we need stop to point out that 
poets, for example, are not writing poetry all day long 
and day after day—at least it is to be hoped not. Musicians 
are not always composing; and even philosophers unbend 
sometimes, To talk of sickness interfering with the work 
of such men now and then is quite correct; to assume 
that it prevents them from doing 9,000,000 of weeks’ work 
per annum is to assume too muc 

The true argument in favour of the adoption of every 
possible means for maintaining the health of a nation is 
that health promotes happiness. It is impossible to esti- 
mate happiness in terms of pounds, shillings, and pence ; 
but it may be said without fear of contradiction that the 
healthiest nation will be, on the whole, and other thin 
in the shape of good government, just laws, and such like 
—being equal, the happiest nation; and any attempt to 
reduce the value of pealth to a pecuniary is 
idle. In sickness we are prepared to sacrifice our worldly 
goods to be restored to health; and the man who lies on a 
sick bed will hardly be di to accept Sir James 
Paget’s estimate of the loss incurred as sufficient. It is 
impossible to refrain from admiring much that Sir James 
said; but it is equally difficult to avoid an expression of 
rae that he did not take much higher ground than 

e did. 


COLONEL HOPE AND HIS GUNS. 


Wer have been favoured with a letter from Colonel Hope 
on the subject of “ National Defences.” Colonel Ho 
laments the apathy with which our rulers receive the 
alarmingly unfavourable verdict given by Sir Thos. 
Symonds, Sir John Hay, and Lord A. Lennox on the state 
of our Navy, and the dependence of parliamentary chiefs 
on the judgment of their ent managers who, 
thongh smart and clever of their kind, ought not to be 
depended on inthis way. He states that the 100-ton gun at 
Gibraltarhasbeen put horsdecombatand practically rendered 
of no use—that the “ Ordnance Department’s” only success 
has been in the number and costliness of its failures. In 
old days, he the guns made by the Lowmoor and 
Carron companies did their work well and needed no 
excuses to be made for them; 2000 rounds were safely fired 
from such guns, whereas now the life of a gun is 400 
rounds, the piece being carefully examined every 50 
rounds. He considers that three millions of money were 
spent on the introduction of the Armstrong breech-loading 
system, which provided only weak and faulty guns now obso- 
lete and half worn out—that the “Campbell-Fraser modifica- 
tion of the Armstrong gun,” which was pirated from Lynall 
Thomas, was even a worse affair, and that the Ordnance De- 

ent’s guns were all bad, and many of the statements in 
the official text book “ wrong, erroneous,” and “untrue.” 
In support of these strong statements, a petition, signed 
by Sir H. Bessemer, Mr. Merrifield, and Professor Osborne 
Reynolds is quoted, urging that the defects in our present 
system of 0’ ce arise from the absence of independent 
criticism, and from the technical advisers of the Govern- 
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ment being the men who are responsible for the existing 
faults ; that systems of ordnance superior to that known 
as the Woolwich system have not had a fair trial, and that 
false information and wrong principles have been officially 
disseminated in both services. Colonel Hope adds that in 
1880 he made a “no cure, no pay” offer to the Ordnance 
Department—for “the Navy is now subordinated to the 
Ordnance Department”—showing a saving of 80 per cent. 
in weight and 60 per cent. in money on the Woolwich 
guns, implying an increase of 400 per cent. ra yr weight 
or weight, which offer was wholly neglected till repeated 
through Lord Wolseley. 

The offer was to make, (1) a 7-ton gun, 18ft. long, deve- 
loping more energy per inch circumference than the 38-ton 
service gun ; (2) a 17-ton gun, 23ft. Gin. long, to develope 
more energy per inch circumference than the 80-ton 
“Woolwich” gun; and (3) a 30-ton gun 29ft. long, 
developing over 1000 foot-tons energy per inch circum- 
ference, which is in excess of anything yet attained. The 
prices were about £1550 for No. 1, £3800 for No. 2, and 
£7900 for No. 3. The proof was to be ten rounds per gun 
with solid shot 5 calibres long, without gas escape, and 
cartridges of powder not less than 15 calibres long, all 
converted into gas within the gun. The ammunition and 
guns not to be paid for unless they passed the tests. For 
endurance, a Hope gun was to be placed alongside the 
particular Woolwich gun it undertook to beat and fired 
12 rounds per Lour until the Woolwich gun burst, the 
Hope gun to fire 100 rounds more and then to be still 
serviceable. Lord Wolseley to be the sole arbitrator. 
Following this letter was some correspondence, in which 
the Director of Artillery declined Colonel Hope’s pro- 
posals, but offered to try any gun he liked to offer on the 
usual conditions at his own expense, but without the 
Government committing themselves to Colonel Hope. 
Colonel Hope considers that this is not a business-like offer, 
and suggests that if the Ordnance Department will say 

lainly that they do not mean to supply any guns to the 
Navy except those made at Woolwich, he will trouble them 
no further, but as long as other issues are raised he shall 
déal with them. 

This is not a pleasant story to relate. We have given 
it briefly, but we trust fairly. We wish that not only 
Colonel Hope but some others could have better oppor- 
tunities of having their proposals tried. Nevertheless, 
we are bound in fairness to say that, striking as the 
above offer may appear on the face of it, it is not a pro- 
posal that could be accepted. We are urging nothing 
against it, be it understood, except the imperfection of the 
terms as they stand. Colonel Hope altogether omits to 
mention the calibres of his gun, he takes the work per 
inch circumference as the standard, but this will not do, 
and tells very little unless the circumference itself be given. 
It is true, no doubt, that theoretically this is a measure of 
the thickness of iron that a shot will perforate; but even so 
it could hardly be admitted that the size of the hole made 
was wholly a matter of indifference. To take an extreme 
case—if two guns of the same external dimensions 
were bored, one to 12in. diameter and the other to 
4in., it is obvious that if the Jatter be made to develope 
greater work on each of its 12in. circumference than 
the former had on each of its 36in., on Colonel Hope’s 
standard it would beat it, although it might have 
hardly more than one-third part of its total energy. As 
we have pointed out repeatedly, perforation is fast going 
out with soft armour. Really hard armour must be 
shattered, and the measure of the power to do this is total 
energy, not energy per inch circumference. Krupp’s 
standard of a gun’s achievements is the total energy in 
the projectile per ton of gun. This is fair enough. In 
Germany the shock on a plate is taken as striking energy 
per ton of plate. We do not say how Colonel Hope’s guns 
stand as to total energy, for we are not told by him. Of 
course the length of his cartridge suggests a very small 
bore, which would argue a curious result rather than one 
of any great practical value. Perhaps, however, Colonel 
Hope can tell us how his guns stand on the acknowledged 
standard to which we refer. Much as we wish to see 
guns tried, any wise man would decline to take up a blind- 
fold challenge, and commit the country to what might 
be grossly wrong. After the remarks on theoretical 
soundness, we should expect to be told something sound 
and substantial. Mere velocity, for example, alone would 
be worth little. Over 3000ft. velocity has been 
repeatedly achieved, but with a very light projectile, whose 
weight is the explanation of the feat. Energy per ton of 
gun, combined with maximum pressure in the bore, is the 
soundest concise standard that we know of. Again, Colonel 
Hope might naturally shrink from trying a gun without 
any promise of encouragement given of success; but surely 
he would have an unanswerable case before the public if 
he obtained very much greater energy per ton of gun ata 
given pressure. Nay, we have been told that Colonel 
Hope has had some trials made by the French Govern- 
ment. If these results are made public we can judge of 
the power of the guns. We shall be very happy to give 
such results to our readers; indeed, we have ae inquiry 
on the subject before now. We should certainly be glad 
to see inventors encouraged by definite promises on obtain- 
ing substantial results. If Colonel Hope can do what he 
undertakes he ought to be met fairly and assisted liberally. 
The offer he makes in its present shape may suggest a very 
small bore in a comparatively heavy block of metal. Such 
a gun would have a chase of great length, in propor- 
tion to its calibre; it might develope a very high velocity, 
and the strain on it, even at a high pressure, would be 
small, because it would act on a very small surface. Such 
a gun would compete for endurance on such unfair terms 
that it would be no competition at all. Its shot might 
perforate a considerable thickness of wrought iron, but its 
total energy would be small, and its effect against steel or 
chilled iron armour would be insignificant, and common 
chell or shrapnel from such a gun would be contemptible. 
Colonel Hope must see that such a piece might be pro- 
duced, and can remove our impression by giving the total 
energy - ton of gun his system of ordnance can develope, 
or still better, has developed in the recent French trials. 


Ina matter such as this nothing is more important than 
the result of an actual experiment. 


BOILER EXPLOSIONS, 


We have lying before us the report of Mr. Henry 
Hiller, chief engineer to the National Boiler Insurance 
Company, St. Ann’s-street, Manchester. It is a well- 
written octavo pamphlet of fifty-eight eee The story 
Mr. Hiller has to tell is old ; we have the usual record of 
ignorance and neglect, resulting in disaster. Very little 
progress seems to be made toward the day when boiler 
explosions will be heard of no more. “Some parties,” 
writes Mr. Hiller, “ appear to imagine that boilers may be 
left to take care of themselves, and thus adopt no effec- 
tive measures to ascertain their actual condition by 
thorough inspection—a mistaken confidence which 1s 
liable under such circumstances to be at any time dissipated 
by disastrous explosion. Such persons apparently forget 
that owners or managers, as well as workpeople, are often 
included amongst the victims of boiler explosions, In 
some of the mining districts especially, we have met with 
boilers in most disgraceful and dangerous condition ; and 
many explosions have occurred through the generally 
deteriorated condition of the boilers, which were attributed 
by those responsible to causes which in no way contributed 
thereto.” 

It is not necessary to go to the mining districts for 
examples of neglect. They may be found in the heart of 
Manchester, of London, of Liverpool, of all manufacturing 
centres. The causes which bring them about scarcely 
seem to be quite understood by boiler insurance com- 
panies and their engineers. Mr. Hiller and his pro- 
fessional brethren are indignant that lives should be lost 
and property wasted year after year by strictly preventible 
boiler explosions. This is quite natural. We could wish, 
however, that they dived a little below the surface and 
set themselves the task of discovering the reasons why 
boilers are not properly inspected and cared for. Before 
they can be removed, or fairly combatted, their nature must 
be ascertained. Not one cause or a dozen induces neglect 
of sufficiently obvious precautions. They vary in dif- 
ferent districts, and with different trades and individuals. 
One, however, appears to us to continually present itself, 
and this is want of faith in the operations of the boiler 
inspector, Thus, for example, two firms may carry on 
their business side by side ; the one insures its boilers ; 
the other does not. Yet years elapse and no explosions take 
place ; apparently no advantage of any kind has been 
gained by inspection, while a great deal of so-called un- 
ne trouble has been incurred. Unfortunately, or 
fortunately, a boiler will stand a great deal before it bursts; 
we have only to read over such a report as this before us 
to see how much; and men are slow to believe that asmall 
crack or a little corrosion can really be such a serious 
matter as the inspector tells them itis. If, on the other hand, 
the percentage of disastrous boiler explosions was much 
larger than it is, then insurance and inspection would be 
much more resorted to than they are. Again, even of the 
explosions that do occur, only a percentage could have 
been avoided by inspection pure and simple. Mr, Hiller 
tells us that he has received reports of forty-two explosions 
which occurred in the United Kingdom in 1883, by which 
twenty-two persons were killed and fifty-seven severely 
injured. This does not include kitchen boilers. Since 
the establishment of the National Boiler Insurance Com- 

y in July, 1864, he has had reports of 945 explosions, 
y which 1092 persons were killed and about 1820 injured. 
Now when we come to analyse these figures, we find that 
264 arose from defective condition, 213 from congenital 
malconstruction, the boilers being bad even when new ; 
71 were due, according to Mr. Hiller, to the boilers 
being externally fired ; while no fewer than 250 were 
the results of neglect on the part of attendants or of mis- 
management of some kind. It will be seen that of the 
total only 264, or little more than one-fourth, could have 
been avoided by the most careful inspection. Of these 
explosions 141 were due to external and 47 to internal 
corrosion, 44 to general deterioration, 27 to internal 
grooving, and 7 to defective stays. Of the 250 due to 
neglect or mismanagement, over-pressure accounts for 
104, shortness of water for 123, overheating through 
deposit for 21, and overheating through defective flues 
for 2. With these 250 it is difficult, if not impossible, to 
see how any insurance company can grapple. The world 
of steam users is not slow to understand this, and it has 
often been urged to us that inspection is not half as good 
as it looks, because boilers explode from causes with 
which the question of inspection or non-inspection has 
nothing to do. We have here, we think, one of the 
xa reasons why all boilers are not insured, or at 
east inspected. 

To make the system more generally useful, we hold that 
the scope of inspection and insurance should be enlarged, 
and that certain rules now in force should be altered or 
withdrawn altogether. The insurance companies would 
very willingly take action in the direction we are about to 
indicate, but for two reasons. The first is the unpopu- 
larity of boiler insurance, or more strictly, of inspection ; 
and secondly, the keen competition which exists amon 
rival companies. This prevents them from dealing wit 
their clients with due firmness. Under existing conditions 
the companies always pay for collapsed flues, no matter 
how the collapse is brought about; and this constitutes the 
principal charge on the funds of the insuring companies. 
The sum disbursed as a result of explosions is extremely 
small; that paid for collapsed flues 1s very large. These 
collapses hardly ever appear in the reports of the engi- 
neers; the knowledge of them is confined to the insured 
and insurers. Thus a pair of crowns in a Lancashire 
boiler come down, no one is hurt, and no other mischief is 
done. The old plates are cut out and new plates put in at the 
expense of the insuring company. In ninety-nine cases 
out of a hundred the collapse is due to shortness of water, 
and that is due in turn to the fireman, and may, if we 
continue the trace, be finally brought home to the nearest 
beershop. If insuring companies absolutely declined to 
pay for flues collapsed by shortness of water, the direct 


result would be that a much better class of firemen would 
be employed. The present system holds out a premium 
for the employment of inefficient men. The insurance 
companies assert, however, that they dare not make a 
change in the direction we indicate, for if they did they 
would get no business; and that this argument has a founda- 
tion in fact is proved by the circumstance that while about 
50,000 boilers are inspected by various insurance companies, 
the Manchester Steam Users’ Association has only about 
4600 boilers on its books—a result mainly attributable to 
the extreme caution exercised in accepting boilers. As 
regards malconstruction, the engineers to all the insurance 
and assurance companies willingly advise their clients. 
But so long as low-priced boilers are sought for and 
bought, so Fee will bad boilers be used. No one who 
has not had personal experience can imagine how 
bad some boilers are. Were we to mention cases which 
have come under our own knowledge they would hardly 
be believed, Here is a case cited by Mr. Hiller—What do 
our readers think of it? <A vertical boiler, with internal 
fire-box, height about 7ft. 8in., diameter 4ft. 3in., exploded. 
On examining the boiler after explosion, the rivetting of 
the bottom ring seam, uniting the shell and the fire-box, 
was found to very defective. When these were put 
together the holes had evidently not corresponded, and a 
second set of holes had been punched, the punchings being 
used to fill up the spaces of the original holes; the result 
being that the metal between each hole was little more 
than jin., and even less in some places; and this must 
have been severely strained, if not entirely fractured, by the 
punching and subsequent treatment. The rent occurred 
at the line of rivets referred to, and extended in various 
directions through the solid plate of the shell, which was 
torn to pieces. The surrounding property was damaged, 
and two men injured. We quite agree with Mr. Hiller, that 
“this was a gross case, and deserved criminal punishment.” 
The difficulty is to devise means by which it may be inflicted 
when it is deserved. We have said that the causes which 
induce neglect of obvious precautions vary with circum- 
stances and individuals, As an illustration of the truth of 
this, we may call attention to the fact that while there 
occurred in the United States last year 184 explosions by 
which about 300 persons were killed, no fewer than 74 of 
them, or about 40 per cent., took place in saw mills, and 
carelessness and ignorance were the principal causes, 
What is the connection between saw mills and boiler 
explosions we are not prepared to say. 
r. Hiller comments somewhat sharply on the attempts 
which have been made by Mr. Fletcher to underrate the 
value of insurance. Mr. Hiller does not name Mr. 
Fletcher, but it is an open secret that he is meant. In this 
matter, as in all others, the truth lies between extremes. 
So long as the insurance companies carried on their opera- 
tions, without attempting to secure business on ruinous 
terms, nothing was to be said in favour of Mr. Fletcher's 
arguments. But as we have already pointed out, the case 
is altered as soon as it can be shown that the msurance 
system is attended by the employment of incom- 
petent firemen or risky feeding arrangements, The 
pe of making good damage to flues and furnaces, 
about drink, or ignorance, or negli- 
gence, cannot be too much deprecated; and Mr. 
Hiller will have to show a much better case than has 
yet been brought before us before we can regard that 
practice as in any sense or way desirable. If it is definitely 
stated that it must be done, then there is, of course, an end 
of the matter. If, however, all the insurance companies 
would combine on this point, and declare that they would 
not pay for short water defects, what would be the result? 
We shall not attempt to give an answer, for a great deal 
would depend on the new conditions established. Thus, 
for example, if companies can insure and repair furnaces 
and make a profit, they ought to be able to take a reduced 
premium under the new régime. Anything which can con- 
tribute directly or indirectly to the employment of incom- 
petent men ought to be avoided. But human nature is 
strong; and so long as a steam user knows that the repair 
of his furnaces will cost him nothing, any one who can 
throw coals on a fire he will be apt to regard as a stoker 
good enongh for his purposes. As to the results to be 
expected from legislation in the matter of boiler explosions, 
we confess we are extremely doubtful. We have no doubt, 
however, that a good and useful Act of Parliament might be 
; but we do not think that the Government have got 
the proper men to administer it. The “ Boiler Explosions 
Act” has been in force since July, 1882, the only result 
being, so far as we can see, the production of a number of 
more or less silly reports prepared by officials of the Board 
of Trade, who have had no previous experience or special 
training in the work they have to perform. Possibly they 
may improve in time. We should be sorry, however, to 
see the d of Trade entrusted at present with power to 
deal with the steam boilers of the United Kingdom, 


A CURIOSITY IN PATENTS, 


Tr is well known that in theory, at all events, only one inven- 
tion can be covered by a patent in the United States. On the 
1st of February in the present year Mr. C. A. Mayrhofer, of 
Vienna, took out an United States’ patent, No. 299,663, for 
“mechanism for automatically casting and recording ballots 
actuated by the pressure or expansion of a fluid.” The specifica- 
tion is a reasonably lengthy document, but the curious part of 
the affair is that while there are no fewer than sixty-four 
separate claims, many of them long and complex, Mr. Mayrhofer 
has obviously succeeded in satisfying the authorities that they 
cover only one invention. This is certainly a triumph of specifica- 
tion drawing, and reflects the greatest credit on the inventor's 
agent. When, however, we attempt to contemplate the results 
which would follow on litigation we stand appalled. We rspro- 
duceacouple of the claims taken at haphazard. Claim 12runs: “In 
a system of balloting, the combination, with mechanism whereby 
a ballot is cast or delivered from a holder, mechanism whereby 
a permanent record of the delivered. ballot is simultaneous) 
produced, both operated by the pressure or expansion of a fluid, 
and a suitable distributing pipe and main connected together 
and with said mechanism, of a valve interposed in the main and 
distributing pipe or pipes, whereby communication between the 
two is established or cut off and the fluid exhausted from the 
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distributing pipe, for the purposes described.” Claim 13 is: 
“In a balloting system, the combination of mechanism whereby 
a ballot is cast or delivered from a holder, mechanism whereby a 
permanent record of the delivered ballot is simultaneously 
produced, appliances for operating said mechanisms by the 
pressure or expansion of a fluid, a suitable fluid distributing 
pipe or pipes and main, and mechanism actuated by the 
delivered ballot, whereby said ballot is counted, with a valve 
interposed in said main and distributing pipe, whereby the fluid 
is admitted to the distributing pipe from the main to actuate 
the ballot-delivering and permanent-record-producing me- 
chanisms, whereby a ballot is delivered from its holder, a 
permanent record thereof made, and the ballot counted 
simultaneously, for the purposes specified.” The success of the 
inventor in obtaining a patent with so many claims in the speci- 
fication could not be achieved without a system, and the claims 
we have quoted supply a clue to the system. It is nearly 
identical with that on which the celebrated idyl, “This is the 
house that Jack built,” was constructed, and may be applied to 
a steam engine, for example, in the following way: “I claim this 
engine that I invented; I claim this cylinder of this engine that 
I invented; I claim this piston that works in the cylinder of 
this engine that I invented; I claim this piston rod that is fixed 
in this piston that works in this cylinder of this engine that I 
invented; I claim this crosshead that is keyed on this piston 
rod that is fixed in this piston that works in this cylinder of 
this engine that I have invented,” and so on. We imagine that 
something must be gained by sending in a multitude of claims. 
Such a specification as that of Mr. Mayrhofer is, indeed, enough 
to frighten a staff of examiners out of their wits. 


IRON AND STEEL RAILS, 


THE condition of the iron and steel rail trade does not seem 
to be very prosperous so far as the export branch is concerned. 
In the past five months of the year the total quantity of iron 
rails exported was 6035 tons—less than one half of the quantity 
for the corresponding half of the past year, and only a fifth part 
of the quantity for the first five months of the preceding year. 
It must, then, be acknowledged that the iron rail trade has 
almost completely collapsed. So far this year, none have been 
sent to Germany, Holland, Italy, the United States, or Mexico, 
and the British East Indies seems the only place that retains the 
little trade of last year. The steel rail trade also shows a con- 
siderable falling off. During the five months of the present 
year thequantity of steel rails exported was 236,184 tons, or about 
76,000 tons less than that exported in the corresponding period 
of the past year. In the current year none have been sent to 
Holland, but we retain a trade with all the other countries that 
are specifically enumerated in the official list. In the present year 
Australasia has been our largest buyer of rails; and to the 
East Indies we have sent so far little more than half of the 
quantity we sent in the corresponding half of the past year. 
The falling off in the demand from the United States is the 
most remarkable feature in the return. There have been satis- 
factory increases in the quantity sent to Chili, Peru, and some 
of the smaller buyers; but the increase in the exports to Sweden 
and Norway have been much larger. On the whole, the export 
rail trade so far this year slows a fall from 326,864 tons to 
242,219 tons for the five months, with a decline in the value 
that is perhaps even more than corresponding. The satisfactory 
feature in the return is that we are shipping our rails over a 
wider area than we used to do, and to that extent we are im- 
proving prospects. To the British East Indies we are not 
sending the large quantity that we ought to send, and it is well 
worth the attention of our rail-makers to consider why this is 
the case. There ought to be an enormous trade with the East 
in rails, if dependence is to be placed on the statements that 
have of late appeared as to the needs of India. At the same 
time the rumour that rails for that country have been in quest 
on the Continent is one that needs investigation. We ought at 
least to be able to retain the whole of the supply of our colonies 
with rails in our own hands, and the rail-makers would do 
well to see that they do so. 


LITERATURE. 


A Practical Treatise on Electric Lighting. By J. E. H. Gorvoy, 
B.A., M.S.T.E. Sampson Low, Marston, Searle, and Riving- 
ton, London. 1884. 

Tue first worker in metals is a man of historic interest, 

but the position of Tubal-Cain was widely different from 

that of his descendants of to-day. Before the age of 
printing men had to depend for their knowledge princi- 
pally upon their own experience and the experience of 
those with whom they came personally into contact. To- 
day the accumulated experience of hundreds, if not 
thousands, can be placed in the hands of every student. 

Improvements suggested in America to-day are known all 

over Europe to-morrow, and the improvements initiated 

in Europe are similarly known in America. This almost 
instantaneous dissemination of knowledge by means of 
technical journals leads to a corresponding rapid progress 

in any application of science ; hence the strides made in a 

few years as regards electric lighting. The votaries of 

applied science are Argus-eyed, and by its means the 
wealth of nations is increased. Thus every experience is 
rapidly seized and, if possible, utilised. Electric lighting 
affords an excellent example of this fact; its progress has 
been marvellously rapid. Mr. Gordon has Le the first 
time placed in a concentrated form the accumulated expe- 
rience of electric light engineers during the past six years. 

It may be that the author has not attempted to enter into 

all the details, the discussion of which is desirable; but the 

reason may be that there still exists such an utter lack of 
agreement as to some methods, that the further experience 
gained by discussion in such a form might be misleading. 

A correction cannot easily be made in a book, though it 

may be in a periodical; hence we agree with the author, 

for example, about central station lighting, that it is 

better to wait for more information hn to attempt a 

description now. 
It seems to us that the author of such a book as this 

should treat his subject under heads, his principal heads 
being—(1) generation; (2) distribution; (3) utilisation; 
and (4) tools; the sub-heads may be as numerous as the 
author chooses. With regard to the generation of elec- 
tricity little need be said of batteries; but some attempt 
might be made to explain the great similarity of the 
various dynamo machines. They are easily classed under 

a few types. The continuous ring armature type includes 

such as the Gramme, Biirgin, Brush, Schuckurt, &c. Then 

we have the Siemens armature type, alternate current 


machines, and so on. Starting with a full and complete 
description of the typical machine, the various modifica- 
tions, the reasons for their introduction and the gains by 
introduction could then be successively discussed. How- 
ever, it is generally admitted that, according to their own 
showing, most reviewers would make admirable © athors. 
Unfortunately, when they attempt to carry into practice 
the views they put forward, the result is frequently 
a miserable failure. We shall therefore return to the 
real subject of this notice, showing that Mr. Gordon 
has, to some extent, carried out these views. After 
an introductory chapter on the principles of artificial 
lighting, he shows the analogy between a fluid, such as water, 
and electricity. Although we think the way in which Mr. 
Gordon has introduced these analogies to be exceedingly 
instructive, we must not forget the caution of Clerk-Max- 
well when warning his readers against the use of the term 
“electric fluid.” He said: “It is one of those ssa 
which, having been at one time used to denote an observed 
fact, was immediately taken up by the public to connote a 
whole system of imaginary knowledge. As long as we do 
not know whether positive electricity, or negative, or both, 
should be called a substance or the absence of a substance, 
and as long as we do not know whether the velocity of 
an electric current is to be measured by hundreds of 
thousands of miles in a second, or by a hundredth of an 
inch in an hour, or even whether the current flows from 
positive to negative or in the reverse direction, we must 
avoid speaking of the electric fluid.” 

The aim of those who desire to produce artificial light 
economically is thus stated, p. 8, “to concentrate the heat 
in a solid of the smallest possible size, or with the smallest 
— cooling surface.” How this is done in electric 
- - operations it is the business of the book to show. 

henever a new application of science is developed, it 
becomes necessary to show how the principles of the science 
are used in the development. Practical work needs 
systems for measurement, practical units of measurement, 
notation, and so on—a branch of the subject to which Mr. 
Gordon devotes some of the early chapters of his book. 
In these he discusses the relation of the electrical units 
with one another, and with the units of heat and work. 
The electrician finds nothing new herein, but the electrical 
engineer will here see the arithmetic of his work. The 
formule he has to use are collected and illustrated. Here, 
too, are some interesting comparisons, showing the value 
of the commercial electrical unit in various measures, and 
we are given arule for the comparison of the prices of 
electricity and gas. Thus: “To gen the price of 
electricity with that of gas, we must multiply the price per 
electrical unit by 10, and the result will be the price of a 
quantity of electricity approximately equal in illuminating 
power to 1000 cubic feet of gas.” 

It is altogether a mistake to suppose that recent experi- 
ence has found out anything new in the method of dis- 
tributing lamps. Patent-office seekers seem to think that 
they have found out unique methods of distribution, and 
use terms such as series, multiple are, &c., as if they were 
of recent origin, So far as we know, there cannot be any 
new method of arrangement of lamps. They must. be in 
series or multiple arc, or a combination of the two. The 
calculations, however, of horse-power lost or utilised are 
new introductions, inasmuch as in telegraphy the currents 
used are feeble compared with those used in electric light 
operations. The loss of electricity in mains through 
leakage is a question of the utmost importance to the 
electrical engineer; and Mr. Gordon has done good service 
in giving an elementary demonstration of the calculations 
required under given conditions. The dimensions of con- 
ductors to carry given currents under given conditions is 
another important question discussed. 

The papers of Sir W. Thomson, Professor G. Forbes, 
Mr. Beckersley, and others on these subjects should be 
read with the remarks of Mr.Gordon. In this part of the 
work several forms of instruments used in the measure- 
ment of currents are described. 

Electricity—to use an ordinary expression—generated 
for electric light purposes is utilised by means of lamps. 
These lamps litune to one or other of two systems, viz., 
are or incandescent. In the early days of electric lighting 
the latter were not much supported even by the most 
eminent electricians; but opinions have changed, and it is 
now understood that the incandescent lamps offer the 
readiest and best solution to the problem of general in- 
ternal lighting; while the arc lamps are more suited for 
large Mi ge and special p The arc lamp un- 
doubtedly at present comes nearest to the theoretic ideal— 
the raising of the body producing the light to the highest 
possible temperature; for while it is possible to raise incan- 
descent lamps to a high temperature, it is not judicious, as 
the life of the lamp is then reduced toa minimum. The 
different incandescent lamps are, in the first place, described, 
and their method of manufacture, the details being given 
and amply illustrated. Then the best known types of arc 
lamps are described. The requirements for the lighting of 
— places are discussed, and it is shown how the 

ps and other apparatus must be designed for the pur- 
pose in view. A paragraph or two will best show the 
author’s method—thus, p. 85, “In lamps intended for 
street lighting the chief consideration is steadiness and 
freedom from flickering. They must be moderately cheap, 
and not too heavy to hang on an ordinary lamp-post. A 
temporary extinction of the light, though much to be 
deprecated, would not, as in the case of lighthouse lamps, 
be likely to have consequences fatal to life, and therefore 
strength of machinery need not be studied to the exclusion 
of all considerations of economy.” A very interesting 
chapter, for which the author states his indebtedness to 
Mr. Crompton, on carbons for are lamps, is given, and 
then we come to that portion of the book dealing more 
directly with the generation of the current. Besides being 
a writer, Mr. Gordon is an inventor, and professes to follow 
the example of Cumberland, Maskeylene, and others in 
“telling how it is done.” We doubt, however, if the 
readers can invent, after reading this book, any more than 
the hearer could perform the tricks shown at St. James’s 
Hall after hearing how they were done. Indeed, the 


telling is simply reduced to this: Mr. Gordon has by a 
process of reasoning come to the, conclusion that a certain 
type of dynamo is the best, and he forthwith sets to work 
and designs such a dynamo. Now we are inclined to think 
that there is more than one road to travel in order to get 
to a new design of dynamo; and we are not at all sure that 
Mr. Gordon’s explanation proves that his road is the best. 
However, there is no doubt that he puts forth the prin- 
ciples of etic induction and of the best-known ma- 
chines in a clear and concise manner. All this of the 
book is exceptionally worthy of close study. It abounds 
with hints of avery practical nature, and points out what 
not to do in many cases, The poor mathematician is very 
decidedly snubbed, as are the designers of some be-puffed 
machines. ‘The mathematician is of too transcendental a 
character, considering the result complete if he produces 
formula connecting the quantity whose value is required 
with four or five constants, whose value he assumes to be 
known when he has indicated them by the earlier letters 
of the alphabet.” This is hardly what we should have 
expected from a pupil of Clerk-Maxwell; but it may be 
that the posthumous work of the master has convinced 
the pupil that the ways of Faraday are the best. Let us 
be careful not to run to the other extreme. The mathe- 
matician is useful, nay, is necessary, and his work is hardly 
to be laughed at. Professor Tait states that Maxwell 

ut ‘electricity’ upon a somewhat similar footing to ‘light.’ 
a enthemabiclans may understand a good deal, but to 
reason out more completely requires all the knowledge that 
mathematicians can bring to bear upon the subject. Mr. 
Gordon, again, has little favourable to say with regard to 
secondary batteries, but he does say that ‘ there is one form 
in which the proposed use of secondary batteries will 
deserve consideration when a practical secondary battery 
shall have been constructed. It has been proposed that 
the engines and dynamos shall be placed outside the town 
to be lighted, and that the batteries shall be kept in the 
centre of the town. It is then proposed that a high-pres- 
sure current shall be brought from the dynamos to the 
batteries by the use of fine wire, a great number of the 
batteries being arranged in ‘series’ to receive the charge, 
and then altered to a ‘quantity’ arrangement to discharge 
to the lamps.” What Mr. Gordon has thus described has 
been carried out at Colchester at a saving, it is said, of 
some £3000 in copper mains. There they have five battery 
stations, and charge with a high-pressure current as 
described. The only question raised by the Colchester 
installation is whether the battery used is a “practical 
secondary battery.” Experience alone will show this. 
The work concludes with an appendix containing useful 
tables and an index. 

We have thus briefly called attention to a book which 
contains a large amount of information—information, too, 
which is of a very practical nature. Many men after 
reading this book will probably modify their views upon 
certain subjects; and it is no less certain that the author 
will have to modify his views upon certain subjects. He 
has learnt much from experience, and has freely given the 
information to his readers. Further experience is needed 
to certify some of his conclusions; and we have no doubt 
that the large installations at Paddington, at Victoria, at 
Colchester, and elsewhere, studied in the light that is now 
given to us, will add much to the stores of learning of the 
electrical engineer. It may be that secondary batteries 
are of little use—it may be that the Gaulard-Gibbs system 
is imperfect—that the Ferranti machine is not a good one, 
and soon. These are misfortunes ; but every day is help- 
ing us to satisfy our curiosity on these and other moot 
points, and it may be that, like the incandescent lamp, the 
thing that is looked upon with suspicion to-day will prove 
of service to-morrow. 

Before concluding this notice a word of praise should 
be given for the excellent illustrations and typography of 
the book. 
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THE STAFFORDSHIRE EXHIBITION.—In the report of this exhibi- 
tion which appeared in our last week’s issue, the address of Messrs, 
Miller and Co., who show chilled wheels and other manufactures, 
should have been London-road Foundry, Edinburgh, not Leeds, 


DUPLEXING OF THE MACKAY-BENNETT ATLANTIC CABLES.—At 
the Royal Society’s conversazione on the 11th inst. a very interest- 
ing exhibit was made by Messrs. Latimer Clark, Muirhead, and Co., 
of the electrical apparatus manufactured by them for the Mackay- 
Bennett Atlantic cables, consisting of Muirhead’s condensers and 
inductive resistances, exhibited in operation to illustrate their 
system of duplex telegraphy as applied to submarine cables, an 
artificial submarine cable formed of Muirhead’s inductive resist- 
ances of the same electrical dimensions as the cable now being laid 
by the s.s. Faraday, working duplex with Sir William Thomson’s 
syphon recorders, one at each end of the line. The artificial cable 
has the same ratio of resistance to capacity throughout its entire 
length as the real cable of which it is an electrical fac simile. The 
total capacity of the apparatus employed in this exhibit was 
2220 microfarads, equal to that of about 6700 knots of submarine 
telegraph cable. Such a display of apparatus is 4, oma interest- 
ing, representing as it does the fruits of much labour and experi- 
ence, and a large outlay of capital. Those e ed in submarine 
telegraph work can appreciate the practical advantages of such a 
8 vapor! "4 that which practically doubles the carrying capacity of 
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THE CRYSTAL PALACE EXHIBITION. 

In the Crystal Palace there is at the present time a collection 
of articles forming an exhibition of no one particular denomina- 
tion. There is some machinery, including one or two portable 
and fixed engines, light railways, food preparing machines, a 
middlings purifier, a centrifugal flour-dresser, a few pumps, and 
so on; and there are some illustrations of forging in iron, steel, 
and Delta metal, a Delta metal launch, and a lot .of sundries. 
This part of the exhibition is not attractive, but in the other 
part there is plenty of very beautiful porcelain and glass work and 
other articles of general interest. Messrs. Robey and Co. show 
four of their well-known engines of different types, and a 
thrashing machine, which somehow seems ludicrously out of 
place in the miscellaneous collection which makes the “filling 
in” of the Crystal Palace 
show. Some flour mill 
machinery by Messrs. Feldt- 
man and Co., of London, 
seems equally out of its 
element. One of these 
machines is a middlings 
purifier with suction blast, 
and the shaking sieves sup- 


the rope is not pulled through. Therefore, the traction on the 
rope in the first element=P-w=P-—o=P, and in the last 
element=P- P=o; if, therefore, the rope is not worn 
through successively at u, the pressure must be nil at u, and 
must be greatest at o. If at a circular section of the rope the 
pressure increases proportionately with the distance, the inner 
section of the wedge—the profile—corresponds to the equation 
of a parabola. 

Messrs. Jessop and Sons show a collection of steel forgings and 
castings worthy of a best position in an exhibition of a high-class, 
well-attended character. A display of Ehlis’s iron, steel, and 
Delta metal forgings is exhibited by Mr. H. Gebhardt, London, 
and is well worth the attention of engineers and architects; and 
Herr A. Milde exhibits one of the finest collections of orna- 
mental wrought ironwork ever shown. 


by wood spring 
like inverted spring 
hangers. Another is 
Kahl’s centrifugal,in which 
it is claimed that a No. 11 
or 12 silk gauze may be 
employed, whereas in other 
machines a No, 13, 14, or 
15 is required. The beaters 
are so that the 
flour is not driven directly 
through the silk. Two sets 
of beaters are used, one 
set being of such a form 
that they turn the meal 
away from the silk and 
throw it towards the cen- 
tre, by which an extra 
disintegrating action is 
effected, and it is only 
the current of air pro- 
duced by the outer 
beaters which causes the 
flour particles to pass 
through the meshes of the 
silk. A more gentle ac- 
tion is thus produced, but it is said that, owing to the 
larger particles and branny material being constantly re- 
turned to the centre, and thus leaving the gauze free for the 
passage of the flour, the effect is a high-class flour, and the 
capacity of the machine is at least as great as that of any other 
of. the same size, while the wear on the silk gauze is much less. 
The same firm shows one of Kahl’s—Hamburg—corrugated 
roller mills, fitted with automatic disengaging gear, by which the 
rollers are allowed to separate under the influence of springs 
when the feed runs short. A side view diagram of this machine 
is given in the engraving below. To set the rollers parallel, 
a piece of paper is passed on each end between the 
rollers, and the screws H adjusted, until the impression of the 
roller corrugations on the paper are exactly the same on each 
side of the rolls. The pressure is applied by means of lever D, 
which is in connection with both bearings of the movable roll by 
means of the shaft and lever F. The distance of the rollers is also 
adjusted by means of lever D, and once set they will remain 
parallel If the roller mill is properly adjusted, the adjustment 
of the distance of the rolls is performed by means of lever D 
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KORTUM’S ROPE ATTACHMENT. 


alone. Before passing the feed into the hopper, the counter- 
weight B in connection with the pressure plate in dotted lines in 
the hopper is adjusted on its lever, so that it will lift the plate 
as soon as there is less than, say, 2 lb. weight of feed on it. 
The catch C will then touch the angle lever A, which turns on its 
pivot, and the weight B, which hangs loosely on the pressure 
plate shaft, will fall down. The latter then knocks against the 
catch lever E, lever F is disengaged; the pressure is thus taken off 
the rolls by the spiral springs, and a distance of ,’,in. intervenes 
between them. When putting the rolls to work again the 
weight B is put back in its old position and kept there by means 
of angle lever A. Lever G is then pressed down, and thus the 
pressure applied at a proper working distance of the rolls. 

Mr. G. Telschow, London, shows a collection of Kortum’s 
rope attachment, illustrated by the accompanying sections. 
These hooks are made with a taper socket; the rope end is 

t in, eS wedges & are then inserted, and 

forcing in a little the pull on the rope completes their 
insertion, and the pull on the rope increases the tightness with 
which it is held. The wedges are rather more sharply tapered 
than the hollow cone, and the teeth decrease to nothing at u, so 
that the bite is gradually increased, and is a maximum ato. It 
is claimed that the repe is so held by this hook that its strength 
is unimpaired, and, to the German mind, this is the simplest 
way of putting it:—If the compressed end of the rope be con- 
sidered 43 made up of elements, and if w represents the resist- 
ance in one element, =~, will be at least=to the load (=P), if 
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is also avoided. The rapidity with which a steel vessel corrodes 
unless continuously pain is well known, and it has been 
found to occur to a most remarkable extent in navigating the 
rivers draining the interior of the African continent, the water 
of which, for some cause or other not yet ascertained, possesses 
an extraordinary power of corroding and eating through steel 
plates. This fact is of interest at the present time, as the rapid 
development of the African Continent is looked for, and small 
vessels for navigating the interior will be numerously required. 
The new alloy Delta, not being very much dearer than s' thus 
seems to meet the requirements. 

In the same department is: a collection by Mr. J, Kirkaldy, 
London, of the fresh water distillers or condensers for use at 
sea, and wherever fresh water is required, from impure or salt 
water. One size of this condenser is shown in the annexed 
two engravings, from 
which it will be seen to 
consist of four single cylin- 
ders, enclosing small doul le 
copper spirals made of tube 
corrugated longitudinally. 
Below the condenser is a 
simple form of filter. These 
condensers are remarkably 


APPLICATION TO BROKEN SHAFT 
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THOMSON'S SCREW SHAFT COUPLING. 


One of the most attractive exhibits is a launch ready for ser- 
vice and built of Delta metal, a chemical alloy of copper and 
iron. The length of the launch over all is 36ft., breadth of 
beam 5ft. 6in., and depth from gunwale to keel 3ft., seating con- 
veniently twenty-five persons. Delta metal having been proved 
by repeated experiments to be of equal strength, ductility, and 
toughness with mild steel, the plates and angle pieces of this 
launch were made of the same thickness as if steel were used, 
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KIRKALDY’S DISTILLER. 


viz., #sin. thick. The stern, keel, and sternports are of forged 
Delta metal, and scarped together as usually done. The angle 
frames are made of the same material, and placed longitudinally 
instead of transversely, by which means greater longitudinal 
strength is secured. The propeller cast in Delta metal is four- 
bladed, 2ft. 4in. diameter, and with 3ft. pitch, The engine is of 
the usual direct-acting inverted type, of sufficient power to give 
a speed of from eight to nine miles an hour. The superiority 
which Delta metal possesses over steel and iron for shipbuilding 
is that it does not corrode as these do, and consequently fouling 


efficient, one of the size 
shown in the engraving 
producing 5500 gallons in 
twenty-four hours, and 
weighing only 300 1b, This 
distiller is now being made 
as a surface condenser for 
engines, and it gives excel- 
let results, to which we 
shall refer on another oc- 
casion. The same manu- 
facturer shows Thomson's 
coupling for broken screw 
sh a spare part which 
ought to becarried on every 
screw ship. 

Messrs, Sharp, Stewart, 
and Co., show three ma- 
chine tools of high quality. 
One is an 8in. slotting 
machine of very strong 
proportions, a screwing ma- 
chine of the “Sellers” 
type, of which this firm 
have been the makers for 
some years, and which, it is 
claimed, is unequalled for speed of production ; and a planing 
machine, also on Sellers’ system. In this last, gearing is all but 


WO 
KAHL’S ROLLER MILL. 
dispensed with, there being but one pair of bevel wheels, driving 


a diagonal shaft, from which the motion is transferred to the 
table by a spiral pinion gearing into a rack on the underside of 


KIRKALDY § DISTILLER. 


the table. The strap pulleys are large, and the strap shifting 
gear is of a special kind, two straps, open and crossed, being 
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used, and being arranged to reverse without slipping and 
screeching, as when a single strap and small pulleys are used. 
There is also a fine collection of injectors on this stand, which 
shows that the original makers are not behind in new designs 
for special purposes, Amongst these is the “ Atlas” injector, 
which has been specially designed for locomotives, the nozzles 
being removable without breaking pipe joints. 

Messrs. Warner and Sons, London, are exhibitors of pumps, 
bells, &c., and the Britannia Company, of Colchester, exhibits a 
collection of small lathes, fret saw machines, &c. 

There are many other things exhibited to which we cannot 
at present refer. We cannot conclude without remarking that 
though the invitations sent out by the Crystal Palace Company 
induced a good many~German and other exhibitors to expend 
considerable sums to attend the exhibition, very little trouble 
seems to be taken to induce the public to visit the exhibition. 
There seems to be no more, if as many, visitors as usual, and 
the Health Exhibition still draws its thousands per day 
unaffected by the Sydenham show, 


FOREIGN NOTES. 


THE committee appointed by the Italian Parliament for the 
purpose of reporting on the shipbuilding policy of the Govern- 
ment have been furnished by the Minister of Marine with a 
statement showing the actual cost of some of the latest Italian 
ironclads. It appears that the Italia and Lepanto cost 
£960,000 each, and the three vessels of the Andrea Doria type, 
£800,000 each. The original estimate for the latter was 
£680,000. The two new vessels which are shortly to be laid 
down are expected to require an expenditure of £880,000 each. 
The original estimate for H.M.S. Inflexible was £587,185. 

During her recent cruise the Duilio was found to roll to such 
an extent that it became necessary to transport her back to 
Spezia in order to replace the bilge keels, which had been removed 
for the purpose of improving her rate of speed. It was found 
difficult and even dangerous to work the guns whenever a 
moderately rough sea was encountered. 

The director of the Buenos Ayres Arsenal, Co], Viegobueno, has 
arrived in Europe for the purpose of attending the tests of sume 
24 centimetre (94in.) Krupp guns, twenty-four of which have been 
ordered by the Government of the Argentine Republic. The 
heaviest Krupp gun at present afloat is the 354 centimetre 
—13}4in.—steel breech-loader, mounted in the turret of the 
Danish torpedo ram Thordenskjéld. The following are a few 
—- of this gun:—Total length of barrel, 8880 mm.; 
length of rifling, 7740 mm.; length of chamber, 1083 mm.; 
number of grooves, 80; length of twist, 45 calibres; weight of 
barrel with breech-piece, 52,000 kilos.; weight of steel shell, 
525 kilos.; weight of bursting charge, 12°6 kilos.; weight of 
c —prismatic cocoa powder—115 kilos.; initial velocity, 
500 m.; total initial energy, 6690 m-tons; energy per cm. 
circumference of shell, 59°99 m-tons, The heaviest gun in use 
in the German navy is the 304 cm. gun, weighing 36,600 kilos. 
As the Thordenskjild has received orders to join the Danish 
squadron of evolution, her movements and trials will be watched 
with t interest by naval men at Copenhagen. It is said 
that this torpedo ram, though of about the same size as H.M.S. 
Polyphemus, was built at a cost only slightly exceeding the sum 
expended on the latter vessel in alterations since her launch. 
The speed of the English ram exceeds that of her Danish sister 
by about two knots per hour, but this is} the sole advantage 
which she can claim, as will be seen by the following data:— 


241ft. Length, b. 215ft. 
Draught, aft — | Draught, aft .. .. 15ft. 6in. 
Displacement .. 2640tons| Displacement .. .. 2400 tons 


The armour of the Polyphemus is composed of 4in. Whitworth 
steel plates, and the hull of the Danish vessel is protected in a 
imilar manner; but, in addition, she is provided with a turret, 
armoured with 8in. plates. Both vessels are fitted with about 
the same number of torpedo tubes, besides which the Thor- 
denskjéld carries a powerful armament of one heavy and several 
light guns, whereas the Polyphemus has only six machine guns. 
Both vessels are built of steel, and constructed specially for 
ramming. 
The Fo et Chantiers Company, of Havre, is constructing 
a youediel vein screw cruiser, to be named the Noebi, for the 
Emperor of Japan. The hull, built of steel, is of the following 
dimensions, viz.:—Length, b.p., 321ft. 6in.; beam, 43ft.; depth, 
27ft. 1lin.; draught, mean, 18ft. 9in.; displacement, 3651 tons. 
She will be supplied by her builders with two distinct sets of 
engines of the latest type, indicating, together, 6000 horse- 
power, and calculated to propel the vessel at a mean speed of 
15 knots per hour. The Noebi will be provided with apparatus 
for di ing Whitehead torpedoes, and she will carry a 
formidable battery, viz., two 18-ton guns and seven 6in. guns, 
all of French manufacture. Though intended to embody the 
principles advocated by Sir W. G. Armstrong, this cruiser differs 
in some respects from those built at Elswick, as, for instance, 
she is barque rigged, and carries a considerable spread of canvas. 
The German squadron of ironclad gunboats at present 
cruising in the Baltic has met with a serious disaster. On the 
morning of the 4th inst. the squadron, consisting of the iron- 
clads Biene, Krokodil, Hummel, and Chamaeleon, together with 
the despatch boat Grille, left Stralsund, and proceeded in the 
above order through the channel which divides the island of 
Ruegen from the coast of Pomerania. 
was blowing, causing the vessels to pitch very heavily, when the 
leading, vessel, the Biene, suddenly struck a sunken rock, and 
immediately commenced to fill. Although the order to close 
the compartments was quickly given, three of them were filled, 
so the gunboat had to be run ashore on the coast of Fiem, in 
order to prevent her total. loss. She was subsequently pumped 
out, and towed to Kiel for repairs. The above is the official 
version of the accident, which differs considerably from private 
accounts. According to the latter, the squadron had ventured 
some distance from shore when it was encountered by a stiff 
breeze and short, choppy sea, which swept the decks of the iron- 
clads, and compelled them to make for shelter with all possible 
speed. It is affirmed that it was during this stampede that the 
Biene, being in advance of the rest of the squadron, met with 
her mishap... The Biene is an ironclad barbette gunboat of 
1109 tons, carrying a 12in. Krupp gun, mounted in the bow 
behind a shield of 8in. armour. 


Tue 100-ton Gun AcctpENT.—The accident that befell the 
100-ton gun at Gibraltar was the bursting of a shell in the bore, 
which has scored and cut the tube, but has caused no serious in- 
the gun. 

UTH KENSINGTON MusEuM.—Visitors during the week ending 
June 14th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9713; mercantile marine, Indian 
section, and other collections, 3273. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1694; 

» 14,905. Average of co mding w in former years, 
17,411, Total from the opening of vey Benn 21,125,346 


LETTERS TO THE EDITOR. 
correspondents, 


PNEUMATIC MALTING BY THE GALLAND SYSTEM. 

Srr,—THEENGINEER has just published a very interesting article 
on “‘ Pneumatic Malting” in reference to the malt-house esta- 
blished at Troyes by M. Bonnette. According to the instruc- 
tions of M. Saladin this article has been reproduced in in the 
French journal of the same name, l’Ingénieur, of the 9th of 
February last. 
all the advantages of pneumatic malting, of whic 

nts me the paternity. The 
iminution of the expenses o 


he loyally 
fabrication, the advantages of 


permanent working, the obtaining products of regular quality, &c., | 


all is exposed with the deepest conviction. The necessity of per- 
fecting the baking is made manifest therein and treated sufficiently 
in its details. 

Its conclusion is that pneumatic malting will replace most 
advantageously the old system, especially in England, thanks to 
the new law on brewing, and that because of the irregu 
the seasons and the variety of the climates, this ancient system, in 
spite of all the improvements which have been made in it, can 
yield only products ing in quality. Nevertheless, I read in 
the article of THE ENGINEER among other things: “‘ Mr. Galland 
created, eight or nine years ago, pneumatic malting. . . . Since 
that epoch other improvements have been realised by Mr. Galland, 
but more recently greater improvements have been effected in the 


The author of this article sets forth a mage well | 


t economy of installation, the | 


larity of | 


only be operated in taking the air of the room, but then the baro- 
metrical pressure in the latter being necessarily feebler by a few 
millimetres of water than that of the exterior, the doors, the 
invisible slits, and the pores of the walls allow the ordinary air to 
pass, which heats in summer and cools in winter that of the 
chamber, always influences its degree of saturation and tempera- 
ture, and introduces ferments hurtful to the germination. In 
covering the cases—a thing very difficult and inconvenient—we may 
feed them by air coming directly from freezing apparatuses; but 
that is impossible with Saladin’s retourneurs, p on each case. 
The carrying away of the green malt, after the accomplishment 
of the germination, is done more ee my cylinders 
| than with the cases, since the grain falis e into the 
| which transports it to the kiln. The cleaning of the cylinders 
| after each operation is also easier and more rapid. As for the 
net cost of the installations—a question wh‘ch has not been treated 
in THE ENGINEER—I believe that there is no t difference 
between that of a malt-house with cases and in’s retourneur 
and that of a malt-house with cylinders of the same importance. 
| In any case the difference would be in favour of my system, which 
| occupies less space in surface and height. 

THE ENGINEER gives the description of an apparatus employed 
by Mr. Saladin for the cooling and moistening of the air i the 
ventilation of the grain. This important question has given rise 
to many discussions, but it must be confessed that the interested 
ill-will of some persons has too often triumphed over the ignorance 
of others. Mr. Saladin’s apparatus, which has also been patented 
in Germany by Mr. Linde, inventor of apparatuses for ice, 
reposes on the principle of the action of the Alcarazas (Ger- 
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system by Mr. Saladin.” I think it my duty to protest against the 
assertion of THE ENGINEER, which appears to me to be thrown out 
rather lightly, in giving the results recently obtained by means of 
my new apparatuses for Coe gree and baking. It is true that 
until two years ago I published none of my researches and of my 
different applications, so that it is natural that THE ENGINEER is 
but slightly acquainted with what I have been doing. Treating, 
first. of all, of the germination, I must say that by my e: i- 
ments I have been led to give the preference, instead of "“Fxed 
cases, to cylinders in which the grain to be germinated, being 
submitted to a permanent ventilation, undergoes a constant move- 
ment of being turned over, but very slow—the cylinder making 
only one turn in an hour—and sufficient to prevent the entangling 
of the rootlets. The repartition of the temperature and the 
humidity is made in a = manner, for the grain, incessantly 
in movement without breaking any rootlets, acquires a tempera- 
ture, so to » equal in parts of the mass. On the con- 
trary, in fixed cases with a great depth of grain there are alwa: 
in the intervals of the turning over a difference of 4 to 5 deg. C. 
between the upper and the lower beds. That is the reason why in 
malt-houses with fixed cases I admit only 0°40m. of depth in the 
steeped grain, with a view to avoid in part these differences of 
temperature. In my cylinder for the germination, the arrival of 
the air more or less saturated and more or less cool, — 
the age of the bed—an important thing admitted also lately by Mr. 
E. Velten—is —— easily accomplished. As the cylinder acts by 
the aspiration and not A the compression of the air, we can give 
to a bed of grain, independently of its neighbours, a less saturated 
and warmer air at the end of germination, in order to obtain the 
fading of the malt. This last result cannot be realised with fixed 
cases installed like those at Troyes. 


The ventilation by aspiration with uncovered fixed cases can 


let), such as those of Golay, Galandat, and many others. 

‘or instance, an Alcaraza containing water at 30 deg. C., 
exposed to the air of these countries, whose temperature is 
30 deg. C., will lower that of water to twenty at the end of a 
certain time, beyond which the temperature will remain stationary; 
this vase containing water at 0 deg. C. put in the same condition. 
will bring the temperature equally to 20 deg. C.; the cold produced 
is then only relative. In the countries of the centre of —S 
where the air is on an average saturated to the half, and in the 
countries of the north, such as land, where it is much more so, 
the effect of Alcarazas is but very little. 

‘When Mr. Linde imagined his cooler, he did not intend to feed it 
with common water, but with water cooled by his ice apparatuses, 
which is a very different thi The lower, or coke filter, of my 
invention fu all the conditions required for the effect to be 
produced. It consists in a lining in mason work or metal contain- 
ing a grate, on which is placed a bed of coke; this latter, con- 


YS | stantly watered in its upper part, is traversed in an opposite 
works simulta- 


direction by the ventilating air. The apparatus 

neously by exchange of temperature between the water and the air 
and by evaporation as an Alcaraza. The immense surface of 
contact that may be got with a relatively small quantity of coke 
permits the exchange of temperature and the evaporation to be 
made under the best conditions. The effect is naturally so much 
the greater and more regular as the water abounds and_ its 
temperature is low. When the water is wanting, then that which 
has passed through the filter is brought up to the higher part by 
means of a pump, and so the filter works by evaporation alone; its 
action is more efficacious, because of its surface, than that of 
the pump—which, the way, is of little importance. I have 
, established by expedecliast that with a quantity of fresh water 


| 
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equal to fifteen times the weight of the grain for the steeping and 
the coke towers, we are in good conditions even in the climate of 
Marseilles. The apparatus employed by Mr. Saladin in the malt- 
house at Troyes offers a surface of about 250 square metres; a coke 
tower containing 56 cubic metres of coke presents a minimum 
surface of 2000 metres, and has the advantage of costing much less 
and of giving purer air. In fine, the great section that a coke 
tower gives to the passage of the air renders it, whatever one may 
say, the most economical apparatus as regards the force to be 
expended in moistening and tempering the same volume of air in 
all seasons. It has been said that the spaces between the pieces of 
coke became filled up in the end by mushrooms, which obstruct 
the entry of the air and are prejudicial to its purity. I have 
hardly ever remarked this fact, tat the new improvements which 
I have made in its construction would prevent this inconvenience 
from being produced. We cannot yet conclude anything from 
Saladin’s apparatus, employed for the first time at Troyes, since 
the malt-house began to work in November, 1883; it is only after 
the warm months of June, July, and August, that we shall really 
know whether it is worth anything or not, as well for the satura- 
tion as for the cooling of the air. It might even happen in winter, 
on icy days, that the apparatus might be thereby obstructed and 
cease to work, unless one uses, for a malt-house of 100 metric 
quarters a day, for instance, 8 kilos. of vapour a minute. A coke 
tower for a malt-house of the same importance, with 356 litres of 
water a minute, which is not rare to be found, would give air at 
12 deg. C. to the germinating ap; tuses, and would let the water 
flow out at less than O deg. C. In this extreme case the coke tower, 
which had not enough water, will always consume less vapour than 
Saladin’s apparatus, since it works by exchange of temperature. 

As for the question of kiln-drying, THE ENGINEER gives the 
results obtained by Messrs. Stopes and Co., of London, in a malt- 
house at Pultorseed. By their system the green malt would dry 
in forty hours up to 15 per cent. of water at a minimum tempera- 
ture of 61 deg. C., which, in my opinion, is the highest tempera- 
ture possible without shrivelling the malt. Besides that, the forty 
hours required must favour the production of lactic acid. The 
new pneumatic kiln of my invention is, like the pneumatic malt- 
house, protected against the exterior influences of the atmosphere ; 
it works, since three weeks only, at Mazingarbe—Pas de Calais. 
There the malt is dried to 15 per cent. of water in twenty-two 
hours at an average temperature of 36 deg. C., without surpassing 
at the utmost 50 deg. C. The kiln-drying is done in from ten to 
fourteen hours, at temperatures which, according to the malts 
which one wishes to obtain, are regulated at pleasure, and instan- 
taneously from 50 deg. C. to 120 deg. C., and even higher. The 
total expense of coke is 9 kilos. for a metrical quarter of barley ; 
this expense might be reduced one-half by employing a calorifere 
with escape vapour. The operation necessitates none of those 
shovellings so painful for the working men, and which are 
indispensable under the old system. By this pneumatic kiln one 
may obtain malts more or less saccharified—honeyed—and always 
very disintegrated. In a word, the drying and baking are per- 
formed under my system with a mathematical precision that no 
other kiln has 2s yet accomplished, and without a single grain 
having been submitted to a temperature different from that of 
another. By the complete disintegration of the malt the extract 
will be obtained in proper quantities and qualities without employ- 
ing complicated apparatuses of saccharification, and the economy 
which would result in consequence of the augmentation of the 
real value of the malt would be, in Europe alone, more than 
250,000,000f. The accompanying plan represents it on the scale 
of z},:—In this plan A is the germinating floor; P steeping tanks ; 
U passage for discharge of germinating vessels; T coke tanks; 
R water reservoir; N granary for daily supply; B service passages, 
ventilators, and hot-air stoves; C touraille; S drying floor; 
V green malt; O degerminating floor; D grain and malt silos; 
Y elevators, &c.; X barley arrival and malt depart; Z malt store ; 
H railway; E steam engines; F boilers; G chimney; I offices, 
stables, stores, &c.; M manager's house; 2, 3, 4 extensions. 

Paris, 15th March. F. GALLAND. 


[The foregoing is the greater part of a long communication on 
pneumatic malting sent us by M. Galland, who also sends us tables 
showing the cost of working on his system. He takes as an 
example a pneumatic malt kiln with cylinders of 25,000 metrical 
quarters of barley a year—75 quarters a day—and being able to 
increase them to 100,000 without disturbing the daily work of the 
establishment.—Eb. E.] 


THE THEORY OF TURBINES. 


Smr,—I beg to thank you most sincerely for your appreciative 
criticism of my work on water-wheels, and feel sure you will allow 
me space to point out one or two mi ptions, and to di 
one or two points in which our views differ. 

Referring to the question of the curve of the absolute path, you 
agree with me that the change of curvature should be gradual, 
and add that there should be no sudden change of curvature, 
which can only mean that, whether circular or not, the minimum 
radius should be as large as possible. In passing from any point 
A to any i B, therefore, this diti itates that the 
curve should only have a single radius. Do you maintain that the 
absolute path should be a straight line parallel to the direction of 
the initial relative velocity? In assuming that the velocity of flow 
radially is uniform, leaving friction out of consideration, I believe 
Iam following the steps of Professor Rankine; and as there is 
nothing but friction to cause radial retardation, I feel sure the 
assumption is correct. Retardation by friction will not affect the 
shape of the curve of the relative path, but will make the best 
angular velocity of rotation less than the theoretical velocity 
adopted for calculating the el ts of the relative path. Thus 
in outward-fiow turbines the arcual distance of any point radius p 
from the absolute path is equal to ~° o—®) R being the inner 
radius of the wheel, w the L* velocity, and v. sin. @ the radial 
velocity. Now if by friction v sin. « is reduced to c v sin. 2, where 
cis a co-efficient less than i, the relative path will suit an 
angular velocity equal to cw. This best angular velocity must be 
determined by actual experiments with the wheel. The co-efficient 
determined by experiment with one wheel will probably be con- 
stant for all sizes of wheels in which the value of the ratio 
w p + v sin. a adopted is the same. 

You overlooked the basis of the reasoning which led to the con- 
clusion that the theoretical efficiency of a Poncelet vane will be 
equal to cos.2«. This result has been arrived at on Rankine’s 
assumption that the energy lost by the water is wholly communi- 
cated to the vane—the very assumption which I have endeavoured 
to prove, and think I have succeeded in proving, to be untenable. 
I have nowhere stated that the efficiency of the best turbines 
must be less than 50 per cent. I have stated that I do not think 
it can exceed 60 percent. In the eyes of the chemist water may 
possess viscidity, but so far as the investigations of the hydraulic 
engineer are concerned, water may certainly be regarded as a fluid 
perfectly free from viscidity. I cannot agree with you in your 
views as to the correct definition of elasticity, which is the pro- 
perty which bodies possess in different degrees to return to their 
original shape when the force causing deformation is removed. 

Elasticity may therefore be defined as the force of restitution; 
no bodies probably are a, elastic and none perfectly 
inelastic. In works on the strength of materials the tables 
usually contain a column headed ‘* Modulus of Elasticity,” which 
gives the force necessary to extend a bar of the material of lin. 
sectional area to twice its length, calculated, of course, on small 
extensions, This modulus has therefore in reality nothing to do 
with the elasticity of the material, and is therefore erroneously 
described; it ought to be called the modulus of extension. Strange 


to say, these tables never contain the value of the modulus of 
compression. The usual formule for the strength of solid beams 


are based on the equality of these moduli, which in some materials— 
cast iron, for instance—have widely different values, and in conse- 
quence the calculated breaking weights are much less than the 
experimental ones. In a small work published by myself, in 1872, 
I worked out a formulz in which account is taken of both moduli, 
and which gives results which agree exactly with experiment. No 
reviewer has as yet taken up this question, and new works continue 
to be published in which no account is taken of the modulus of 
compression. Will you take the matter up and criticise my book 
on solid beams in the same spirit that you have criticised my 
turbine theories ? 

I cannot follow the course of your reasoning on the flow of 
liquids over smooth curvilinear vanes, from which you deduce your 
formule for the work done. Is v the relative or the absolute 
velocity? Towards the close you state that the simplicity of your 
formule is due to your taking account only of the relative velocity; 
but surely the centrifugal force exerted must be due to the shape 
of the curve of the absolute path, and therefore v in the expression 


m sv £ must be the absolute velocity? Again, this expression 


can only in one case be equal to m s v?, viz., when the length of 
the are is equal to the radius, that is can never be so, as the length 
of the arc is supposed to be indefinitely small. From your descrip- 
tion of the effects of a contracting or widening of the water-way 
between the vanes, it would seem that you look upon the sum of 
the heads due to pressure and velocity as constant. Is this so? 
You only investigate the magnitude of the effort. How about the 
work done? WILLIAM DONALDSON, 
June 12th. 


LEAKAGE IN TORPEDO BOAT BOILERS, 


S1r,—I have read with much interest a letter from one of your 
correspondents under the above heading. I think that the tubes 
in these boilers are generally placed too close to one another, 
thereby not allowing the water to circulate freely. If the space 
between each tube was greater, the tube-plate well stayed, and 


steel ferrules driven into the interior of each tube, I do not think 
there would be any necessity to corrugate the shell, which would 
be a very troublesome thing to do. The accompanying sketch 
shows one method which would allow of expansion of the barrel. 
S.W., Ropert F, THOMPSON. 
une 5th. 


RAILWAYS IN NEW SOUTH WALES, 


Srr,—I read with much pleasure a letter in your paper of June 
13th, from New South Wales, and am not at all surprised at the 
colonials awakening to the bad treatment they receive from Eng- 
lish manufacturers’ hands. I was for some time employed in the 
mechanical perpen on one of our colonial railways, and I was 
much surprised at some of the engines that were sent out. For 
instance, one locomotive firm, and one of our English standards, sent 
ten heavy mixed traffic engines with boiler mountings that had 
been designed at a very remote period, and another firm had a 
large order of forty engines to supply, and these were sent out, 
and not a single working part of the engines was case-hardened, 
and before they had been running twelve ths five ting- 
rods broke whilst on the road. I must add that in each of the 
above cases the designing of the engines had been left entirely to 
the makers. In common fairness I must say that Beyer and 
Peacock’s engines—and we had over twenty made by this firm— 
gave every satisfaction, and when the fifty engines I have just 
a were requisitioned, it was specially asked that Messrs. 

yer and Peacock should build them; but the price was thought 
too high, although it would have paid twice over to have given a 

price in the first instance, and have let a trustworthy firm do 


the order. I trust that we may hear a little more from some of 
our colonial brother engineers. COLONIAL EXPERIENCE. 
Stratford, June 14th. 


RAILWAY REGULATION ACTS AMENDMENT BILL. 
We have received the following letter for publication :— 


‘Board of Trade (Railway Department) 
“London, 8.W., 
“18th June, 1884. 

** Srr,—I am directed by the Board of Trade to acknowledge the 
receipt of your letter of the 11th instant relative to the above- 
named Bill, asking whether it is intended to prepare a memo- 
randum showing the object and purport of the Bill and the general 
effect of the changes en by it, and also referring to Clause 21 
of the Bill as to terminals. 

“*T am to reply to your two questions as follows :— 

“*(1) It has not been thought necessary to issue a memorandum 
explaining the Bill, as the Bill contains little or nothing which has 
not been the subject of much discussion, or which is not easily 
intelligible. 

“*(2) If the Bill passes in its present form, railway companies 
which do not submit their classifications of rates and schedules of 
maximum rates to revision will have no further claim to terminals, 
either for sidings or anything else, than they have at present. 
Those companies which do submit their rates will necessarily bring 
their whole case before Parliament, and give to opponents the 
pected of asking the Parliamentary Committee, to which 
their Bills are referred, to insert any conditions which may be 
necessary for their protection; and even where no such special 
conditions are imposed, the clause in the present Bill with respect 
to terminals will only give the companies such rates, by way of 
terminals, as the Railway Commissioners may think bl 


almost say, the presumption to inform the readers of THE ENGINEER 
that “* Night classes for practical as well as theoretical work are avail- 
able. . . . Large Engineering Colleges have been opened. . . . 
Sir Joseph Whitworth also holds out scholarships to deserving 

upils,” thus monopolising your valuable columns, which might 
a been used for information both interesting and instructive to 
the engineering profession in general, I am not aware that in my 
letter I even insinuated that it was impossible for one men to get 
on; I only mentioned the fact—and I think proved it—that it was 
extremely difficult for young engineers to get employment, which 
of course is a totally different thing. For men who do not understand 
their profession I have no sympathy, but if, as Mr. Jones appears 
to think, there are no good men to be obtained in England, I mus 
beg to differ, and I think many of your readers will be on my side, 
That Mr. Jones does think so, is apy t by another remark, 
namely, ‘that the reason why our firms Germans is be- 
cause they are good mathematicians and mechanics,” which is 
equivalent to saying that the English are not. This I emphati- 
cally deny, and I think your numerous readers and contributors 
must have been very much surprised at reading it. 

And now, Sir, I fear I have already trespassed on your kindness, 
but in conclusion must express my great satisfaction that my letter 
of May 30th has had the p word effect, viz., of commencing a dis- 
cussion on this most important subject. 

In the case I mentioned in my last letter, did I not state that 
the pupil had attended evening classes, and thereby made himself 
far more competent than he would have been otherwise? Was it 
not, therefore, quite unnecessary for Mr, Jones to inform us that 
“night classes are available ?” 


June 17th. 


CLAUDE E, AUDAIN. 


Sir,—With your permission, I should like to say a few words in 
reply to a letter which appeared in your paper of the 13th from 
Mr. Jones. He states that at the present time every 9 is 
held out to young engineers, in the form of night classes, &c. I 
quite agree with him on this point, and I think young men might, 
with great advantage to themselves, improve their theoretical 
knowledge more than they do. The practical partis, in my opinion, 
better obtained in the large shops and engineering works than in 
the shops attached to the scl and colleges. Your correspon- 
dent then goes on to say ‘‘ that great engineering works are pro- 
jected,” but he fails to enlighten us as to the nature and where- 
abouts of these great works. Certainly, your weekly columns of 
advertisements do not speak in his favour, either for proposed 
works or assistants required. Asa member of the profession, and 
having been engaged upon important works at home and abroad, I 
can assure Mr. Jones that with all the present advantages, it will 
not find our young engineers employment. And what is the reason? 
Simply because there are no works of importance going on. I 
admit that there are many young men who call themselves engi- 
neers who know very little about the practical part of their work. 

As regards Mr. Audain’s remarks on the treatment of pupils 
after their time has expired, and the manner in which trading in 
pupils is carried on, ail I can say is that it is true, and I could 
quote many such cases—a certain London office in particular. For 
your correspondent to try and paint such a picture as he has 
represented is absurd. I think the majority of the young men 
who have been trained in the offices and shops of our large works, 
and with respectable employers, are as promising as can be 
expected, and the only thing that is wanted is work to enable them 
to show their abilities. These are the poor unfortunate creatures 

our correspondent would throw overboard for the sake of cheap 

oreign competition. What an honourable member of the pro- 
fession! our foreign relations should indeed feel flattered at having 
such an advocate. I have had a good deal to do with foreign 
engineers and workmen, but from experience I am led to believe 
that our own countrymen make the most willingand practical men, 

So long as the pernicious system of taking pupils for the sake 
of their premiums goes on, I think every one will admit that we can 
hardly expect to have good men. Your correspondent has tried to 
make out that Mr. Audainis under the impression that engineering 
can be learnt without hard practical ah. All I say is that no 
one can become proficient in any trade or profession without it. 

June 17th. A CIVIL AND MECHANICAL ENGINEER, 


ELECTRICAL GOVERNORS, 


Srr,—I notice in your edition of the 13th inst. a description of 
an electrical governor made by Mr. P. W. Willans, which no doubt 
will lead many of your readers to suppose that Mr. Willans has 
originated a novel and ingenious mode of regulating the dynamical 
production of electricity. In order that this idea may not be 
taken up by the public, I wish to point out that Mr. Willan®’ 
apparatus is almost identical with the electrical governor patented 
by Mr. Geo. Westinghouse, jun., more than eighteen months before 
Mr. Willans. 

The following short description of Mr. Westinghouse’s governor 
will show that it applies word for word to Mr. Willans’ apparatus, 
which latter therefore must necessarily be considered as a mere 
repetition of Mr. Westinghouse’s invention:—“The core of the 
po mt is drawn in one direction by magnetic attraction, and in 
the other direction by an adjustable spring. When the influence 
of the current increases and moves the core, the distributing piston 
valve is put in such a position that fluid is admitted toa cylinder, 
and forcing the piston, partly closes the ee valve of the 
engine.” The patent in question of George Westinghouse, jun., is 
No, 3409, dated 6th August, 1881. 

London, June 18th. A. KAPTEYN. 


[We insert Mr. Kapteyn’s letter, but we must remind him that 
it proves nothing. ectrical governors have been patented before 
either Mr. Westinghouse or Mr. Willans stirred in the matter. 
The principle involved in all governors of the kind is the same; 
the p nm sr are purely in matters of detail—excellent subjects 
for patents. Unless Mr. Westinghouse’s governor is identical in 
details with Mr. Willans’ it is improbable that the one can clash in 
any way with the other, and on this — Mr. Kapteyn’s letter 
really throws no light whatever.—Ep. E.] 


WATER TUBE BOILERS, 


Sir,—As former engineer and manager and present London 
representative for the makers of the ‘‘ Root ” boiler, I have had 


“Tam, Sir, 
** Your obedient servant, 
(Signed) ‘‘Henry G. CALcrart. 
Thomas Colborne, Esq., Newport, Mon.” 


THE FUTURE PROSPECTS OF YOUNG ENGINEERS, 


Srr,—I am very glad to have had my views on this subject 
corroborated by ‘‘ Draughtsman’s” letter, which appeared in your 
issue of June 138th. But I must confess my surprise on reading 
the letter by Mr. Jones, wherein the writer, although apparently 
endeavouring to show that the future prospects of young engineers 
are satisfactory, has not made a single statement to prove that 
they are so; on the contrary, his own statements tend to confirm 
my own opinion. 

Mr. Jones very kindly informs us of a few facts of which we are 
all well aware. He states that at present every prospect is held 
out to young engineers, and by his next remarks evidently means 
every poanens in the way of learning their profession. That is 
perfectly true ; but let him tell me a single prospect which a young 
engineer has of getting a situation, or appointment, when he has 
learned his profession unless it be, as ‘‘ Draughtsman” most 
correctly states, by capital or influence. 

The benefits which Sir Joseph Whitworth has conferred upon his 
profession are almost scored, and yet Mr, Jones has, I may 


ptional opportunities for closely observing the various water- 
tube boilers used in this country and on the Continent during the 
last fifteen years. 

Leaving defects in construction out of the question, I am of 
opinion that the prejudice in this country against them is owing 
to omission in taking the two following facts into consideration 
when advocating the use of water-tube boilers, as hitherto made : 
(1) That no boilers with small water and — 8 are for ra 

urposes as suitable as those possessing such 0 e capacity ; 
hat incrustation, as resulting from indifferent or tad iocl-euber, 
affects the economy, efficiency, and general steaming qualities, &c., 
of a water-tube boiler in a much higher degree than it affects some 
other types of boilers. Those makers of water-tube boilers who 
have overlooked or not cared to look into above facts when orders 
offered, have not only damaged the reputation of their own parti- 
cular boiler, but have brought discredit on water-tube boilers in 
general. On the Continent, where these considerations have been 
taken better into account than in this country, the demand for 
water-tube boilers is much on the increase. As it is now also 

roved in this country beyond doubt that ‘* Stollwerck’s patent 
eed-water purifying apparatus,” arranged to form part of a wate r- 
tube boiler, practically prevents incrustation in the tubes, however 
bad the feed-water may be—at the same time as the apparatus 
greatly increases the water and steam space—the field for an 
advan us use of the water-tube boiler has been considerably 
extended. As regards economy, efficiency, and general steaming 
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qualities of various types of steam boilers, it would go far towards 
settling these matters if a public trial, extending over a lengthened 
period and under fair and proper working conditions, could be 
arranged by an influential of engineers and steam users, not 
interested in boiler making. ers of steam boilers, who have 
confidence in. their speciality, would only be too glad to assist in 
such a matter. 

I do not think that claims for facility in transport and repairs, 
rapidity in getting up steam, suitability for high pressures, and 
above all safety against dangerous explosions, can be denied to a 
properly constructed and well made water-tube boiler. 

ConraD Knap. 
_ 11, Queen Victoria-street, London, E.C., June 17th. 


Sm,—When the Root boiler is quite clean and fired moderately, 
I estimate the saving in coal to be upwards of 10 per cent. over the 
best Lancashire; but when the tubes become incrusted and fires 
have to be forced, the favourable comparison disappears altogether. 
If anything could be done to insure the prevention of scale, or even 
diminish it, a great point in favour of water-tube boilers would be 
gained. Their comparative safety is a great consideration. 

Charing-cross, June 17th. 


WORKING REFRACTORY TITANIC ORES, 

Sir,—For many years 1 in the deposit of iron sand both on 
the shores of New Zealand and of Canada has been the object of 
much solicitude on the part of the Governments of these countries, 
who have endeavoured to use this raw material which is so rich in 
metallic iron, and of which there is almost an inexhaustible 
supply, to a commercial advantage. It was urged that the absence 
of suitable fuel within reasonable distance of the deposits would 
always be an insuperable obstacle in the way of using up the sand 
on the spot, yet that obstacle, serious as it seemed, would appear to 
be overcome, as coal and slack from Waikato may be obtained 
which is suitable for gas producing. 

Having experimented with these sands, I have been able to 
obtain good and satisfactory results, both as to its qualities in iron 
and steel, either by working it into finished merchant bars or con- 
verting it into soft steel by the Siemens open hearth furnace, or by 
making crucible steel of a high quality. I treated the sands as 
under: After working the sands in the Siemens rotary furnace, 
reduced with charcoal or soft coal, the balls were hammered into 
blooms; these were rolled into good merchant bars suitable for the 
market; to produce crucible steel, bars were cut up into small 
pieces, which is usually done, and melted in crucibles, the produc- 
tion of which was a very fine quality of steel. For producing 
mild steel for plates, &c., in the Siemens open hearth furnace, 
the balls were taken from rotator and h ed or sq d into 
blooms, then charged with exact proportion of pig iron, and gave 
excellent results; and so far as my experience has gone with 
treating ores of almost every nation direct both by ade. «al and 
with the revolving process, I have found nothing so well adapted 
to treat direct as these sands. 

It has been proved by experience that to work ores or magnetic 
sands direct they must contain a high percentage of metallic iron ; 
this we have in these sands, as the appended analysis shows; and 
although so much has been pees in these countries in experi- 
ments to work up these sands, yet I have not read of any proving 
successful, To puddle it is by far too slow a process, and too ex- 
pensive. What then is required is a process which will be able to 
make a large output with very little cost, and will be able to 
meet the demands of the country; and as this Siemens furnace has 
now passed its experimental stage, it can be built so that with one 
rotator 30 tons of blooms per week can be made, 

Having in previous letters described the psiele of this furnace, 
it is useless for me to take up your valuable space again. Suffice 
to say, with a little improvement in the construction of these 
furnaces, which only by practical experience has been attained, 
the furnace could be made to work for three months or more 
without undergoing any repairs; besides, with this process no 
skilled labour is required, therefore the cost for labour would be 
very low. This alone is a great advantage, as it is the high price 

id for labour in some of our manufactures that prevents us from 
Peing able to compete with ome countries. In fact, with work- 
ing two or more rotators jointly, blooms could be produced at a 
cost of 5s, per ton for labour. 

The analyses of titanic sand is as follows:— 


Protoxide of fron 30°17 5 = iron 70'4 
xide of manganese 

Alumina .. .. 16 
trace 

Magnesia .. trace 

Moisture .. .. 14 

99°91 

Mossend Steel Works, June 18th. Jas, Davis. 


HYDROGEN LAMP. 

Sm,—It may interest some of your readers to know that the 
hydrogen lamp illustrated by you in your journal of the 13th inst., 
and described as ‘‘a recent application in a very convenient form 
by Messrs. Newton and Co., of the fact that a stream of pure 
hydrogen striking on spongy platinum makes the platinum red 
hot—so hot, in fact, that the platinum in its turn lights the gas 7. 
is identical in all its details, including ‘‘the ingenious idea” with 
the well-known Débereiner hydrogen lamp, which I saw in use in 
many private houses in Germany forty years ago, and one of which, 
dating from that period, it was my duty as a youngster to keep in 
working order for domestic use. F, A; ABEL. 

Royal Arsenal, Woolwich, June 17th. 


[Another correspondent has written us on this subject. We 
may point out that no novelty was claimed for this lamp, but that 
the main idea involved is probably applicable in other important 
directions. Though the lamp in some form is old, it has been so 
long out of sight as to be new to many readers.—Ep. E.] 


HYDRAULIC TURNTABLES, 


S1r,—In the sketch and account of an hydraulic turntable at 

illwall Docks in this week’s number of your paper, mention is 
also made of one having been made a few years ago with the 
spiral guides outside. I beg to state that one with outside guides 
was made for the Mersey Steel and Iron Company’s Works more 
than twenty years ago by a firm of engineers in Liverpool. It was 
erected for the pu of lifting the trucks of coal from the 
level of the Liverpool and Garston Railway to two different levels 
for supplying the works. I should not have troubled you about 
this, but from the account in eB se of one made by Sir W. 
Armstrong and Co., one might be led to suppose that it was the first 
and only one made on that principle. I ought to have mentioned 
that the one at Liverpool was made according to the directions of 
a member of the firm—Mersey Steel and Ironworks. 

une 


TELPHERAGE, 

Srr,—In answer to the inquiry made by “ Viator” in your last 
issue, I would estimate the cost of a telpher line to convey 10 tons 
per hour for a distance of 1} miles as follows :—If the gradients 
are unfavourable and the load has to be worked up-hill, the first 
cost, including engine, boiler, shed, dynamos, countershaft, belt- 
ing, line, sidings, rolling stock, royalty, freight and agency, might 
be about £3000. If the gradients were favourable, and the load 
carried either on a level or down hill, only the — trains 
running up-hill, then cost might be reduced to about . Tf 


Viator” thinks these figures satisfactory, I should be happy to 
give him ye = area in answer to a direct inquiry. 
Offices of the Telpherage Company, FLEEMING JENKIN, 
Limited, 53, Old Broad-street, 
E.C., June 16th. 


Sir,—It was recently stated to me that the word Telpherage 
was derived from telegraph and phosphorus!!! 

I note your derivation; permit me to give two others. One is 
‘‘far,” and pas ( phos), light.” Thus we have “light rail- 
nd by inverting the sense, distorting rnAe, and punning with 


08, . 

The real derivation of the word is, I believe, rnAe and popzm 
(phoreo), ‘‘I carry constantly.” If this is so, then the word should 
be, as explained by Professor Jenkin, ‘‘ telephor,” the last syllable 
having, of course, nothing to do with the phone of telephone. 

Cambridge, June 17th. ALPHA. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE threatened colliers’ strike has for the present been tided over. 
The Coalmasters’ Association resolved that the men shall be allowed 
a fortnight’s notice before the award pronouncing a reduction is to 
be enforced. The committee in taking this action followed an 
example which had been first set by the Earl of Dudley in dealing 
with his own men. Mr. Joseph Rowlands, the arbitrator, has 
stated that he cannot attend any meeting of the Wages Board 
to reopen the question; and all hope of a meeting of the Wages 
Board being therefore cut off, the colliers would now be on strike 
but for this concession by the masters. At some of the pits a 
strike did begin on Monday, but upon its becoming known that a 
fortnight’s grace would be allowed work was resumed. Whether 
any steps will be taken to prevent a.rupture when the notice 
expires on the 28th inst. is at present very doubtful. The masters 
say they shall then require the award to be observed, and the men 
seem equally determined not to accept it. In the meantime the 
men have decided that no extra work shall be made between now 
and the 28th, so as not to play into the hands of the masters. 

The impression upon Change in Birmingham this—Thursday— 
affternoon was that a way will be found out of the difficulty 
without either strike or lock-out being resorted to. Upon the iron 
market the effect of the threatened rupture has been very slight. 
Business, therefore, remains almost entirely in its normal condition. 
Yet, until a definite agreement has been come to, the market will 
remain a little disturbed in one or two of its branches. 

The orders arriving at the works do not show an increase in 
other than ptional inst: , Where the demand for medium 

uality iron, for home consumption, has been rather improved. 
mly part of the mills are running, since masters refuse to accept 
inquiries that are unremunerative. 

—_ and bar makers complained this afternoon of the ti 


levers of the Sukkur- Bridge, 800ft. span. The hope is expressed 
that we shall have no repetition over this contract of the recent 
action of the Indian Department in placing contracts with conti- 
nental manufacturers when our own yards are wanting work. 

The slightly more satisfactory reports of the hardware makers 
concerning the export markets continue. A few of the Mediterra- 
nean countries are purchasing more freely, as are also certain South 
American and New Zealand consumers. The Cape keeps very 

uiet. 

“ The demand for oumveling and edge tools for shipment is good, 
but the business is robbed of satisfaction by the lowness of rates. 
Hand-made horseshoes are in request from the Australian colonies, 
and on home account; but the competition of the machine-made 
shoe is increasing. Orders for agricultural iron fencing are slow, 
but wire netting manufacturers are well occupied for home and 
export. 

Good profits continue to be made by Nettlefold’s. For the 
year ending March last the net profit has been £76,330. From 
this it is proposed to pay a dividend of 6s. per share on the ordinary 
capital, . per share on the deferred debentures, and 5s. per 


share on the preference ayes to place £25,000 to depreciation, . 


and to carry forward § 

Traders in Birmingham and district are eagerly anticipating the 
reply of the President of the Board of Trade to the deputations that 
this afternoon—Thursday—will -vait upon the right hon. gentle- 
man at the offices of the department concerning the Railway Bill 
now before Parliament. The committee of the Birmingham and 
District Railway and Canal Rates’ Association send a deputation 
who, while expressing their entire approval of the general scope of 
the measure, will strongly object to clauses 21, 24,and 25. These 
clauses bear on the power of appeals and terminals; and the latter 
are deemed especially obnoxious by manufacturers and other traders 
in the Midlands. The reasons for these objections are to be full 
explained to Mr. Chamberlain. The attempt to induce the rail- 
way carriers to alter their regulations as to the carriage of smalls, 
according to weight, is now being joined in by the council to the 
Walsall Chamber of C ce. All packages of less than 500 Ib. 
weight are charged at a higher rate than less bulky packages. 
The Walsall Chamber desire a return to the limit fixed prior to 
1877, say, 100 lb., which would, it is calculated, effect a reduction 
on an average of 6d. per package. It has this week been deter- 
mined to memorialise the carriers on the subject. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester.—The approaching close of the half-year, with the 
usual stock-takings, has a tendency to intensify the quiet tone 
which I have had to report in the iron trade of this district for 
some time past. There is a disposition on the part of consumers 
to hold back orders until after the turn of the present month, and 
as there is a prevailing belief in the continuance of low prices, 


tion of Northern firms, particularly those of Lancashire, who by 
reason of their closeness to Liverpool, can execute work at below 
Staffordshire prices. 

Native hoop makers quoted £6 to £6 5s. at works, which 
means £6 10s. to £6 15s. delivered Liverpool, and £6 15s. to £7 
—— London. Gas strip can be had at £5 12s, 6d. to £5 15s. 
and on, 

Common bars are £5 15s. to £5 17s. 6d. and £6, and medium 
quality bars are £6 10s. to £6 15s. 

William Barrows and Sons quote hoops of from 14 to 18 w.g., 
£8; best hoops, £9 10s.; best matched slit rods, £9 10s.; second 
best, £8 15s.; double best charcoal slit horse nail rods, £16 10s.; 
and double best rolled ditto, £18. Strip, fender, and plough 
plates, to 14 w.g., are £9; and best ditto, £10 10s. Plating bars 
are £8; best ditto, £9 10s.; double best charcoal, £16; best angle 
and rivet iron, £9 10s.; and double best, £10 10s. Sheets to 
20 a are £9; 21 to 24 w.g., £10; and 25 to 27 w.g., £12. 

E. T. Wright and Son quote Monmoor crown bars of }in. to 3in. 
round and square, or to Gin. flat, £7 5s.; best, £8 5s.; double best, 
£9 5s. Rivet iron of usual sizes is £9 to £10, according to quality; 
angles to 8in. are £7 15s. for ordinary, £8 15s. for best, and £9 15s. 
for double best. Tees are quoted £8 5s., £9 5s., and £10 5s., 
according to quality. Hoops from 16 to 19 w.g. are £7 10s.; 
20 w.g., of jin., £8 5s.; and 20 w.g., of fin., £9. The Wright 
qualities of this firm are 10s. per ton under the above rates. 

Sheets of the Woodford brand were quoted to-day at £8 5s. for 
20 b.g., £9 15s. for 24 b.g., £11 5s. for 26 b.g., and £11 15s. for 
28 b.g. delivered at out ports. Close annealed Woodford crown 
sheets were £9 10s. for 20 g., £11 for 24 g., £12 10s. for 26 g., and 
£13 for 28 g. Woodford best were £11, £12 10s., £14, and £4 10s. 
res _ according to gauge. Charcoal sheets were quoted £16, 
£17 10s., £19, and £19 10s., according to gauge; and Siemens- 
Martin close annealed sheets £13 for 20 g., £14 10s. for 24 g., £16 
for 26 one £16 10s. for 28 g. at outports. 

The basic steel works of the Staffordshire Steel and Ingot Iron 
Company, at Bilston, will ultimately give employment to several 
hun hands. The weekly out-turn will, it is believed, be soon 
500 tons in the shape of sheets, angles, bars, &c. These it is hoped 
will find a market amongst the tin-plate and sheet manufacturers, 
and other ironmasters in the Staffordshire district. The works are 
under the personal supervision of Mr. Percy C. Gilchrist, one of 
the inventors. 

There was a report upon the market that an inquiry was about 
for some 600 tons of sheets of 20 b.g. fora large home consumer. 
The correctness of the report could not be definitely ascertained, 
but the assumption was that the iron, if really needed, is probably 
for light constructive purposes. 

Pig vendors report that consumers are at the present time over- 
stocked, and that they will not, therefore, take deliveries in any 
large quantities. This being the case, vendors are not anxious to 
make new sales; the more so as there is no improvement in prices. 
Northampton pigs are 42s. 6d.; and Derbyshires, 43s.; native pigs 
are 57s. 6d. for all-mine hot blast; 45s. for part-mine ; and 40s. to 
37s. 6d. for cinder sorts. : 

Further evidence is forthcoming of the determination of our 
ironmasters not to continue manufacturing ata loss. Owing to 
the impossibility of securing orders in the present state of the 
trade at consistent prices, Messrs. W. A. Sparrow and T. Fowke, 
of the old-established Osier Bed Ironworks, Wolver- 

mpton, have determined to cease working for the time being. 
They have therefore given the hands, numbering between 200 and 
300, notice that after the 28th inst. the works will be elosed until 
the state of trade justifies their re-opening. Best sheets and light 
plates are the principal product at these works. The firm’s tin- 
plate department was closed about eighteen months ago. The 
works were established over fifty years ago. The only way to make 
a profit in the face of the present low prices is, in the opinion of 


tr tions generally are more or less regulated by the conviction 
that there is no immediate necessity for buying beyond present 
requirements. But although there is nothing in the near future 
to justify any expectation of an upward movement in values, it is 
ming evident that the limit is being reached for any further 
downward movement. Any really legitimate margin upon which 
prices could be materially reduced has, in fact, already disappeared ; 
and although there are always some sellers who, under the pres- 
sure of circumstances, are compelled to meet the market to secure 
orders, there is a growing disposition rather to reduce the output 
than attempt to force business by any further lowering of prices. 

There was only a quiet market at Manchester on Tuesday, with 
very little inquiry for either pig or manufactured iron. In the 
absence of any prospect of better prices being obtainable, makers 
were open to sell forward on the basis of the present low rates, 
but buyers appeared to be quite indifferent about giving out orders, 
and the general tone of the market was weak. Lancashire pig 
iron makers are not holding so firmly to their full list rates, and 
43s., less 24, would now be taken for forge and foundry qualities 
delivered equal to Manchester; but only a few small orders are 
being got. The business doing in district brands also continues 
very small, and Lincolnshire iron is being offered over the re- 
mainder of the year at 42s. 6d. to 43s., less 24 for forge and 
foundry qualities delivered equal to Manchester. In outside brands 
a tolerably firm tone is being maintained, which is tending to check 
underselling in Scotch and Middlesbrough iron; but this is due 
rather to anticipations of a reduced output than to any actually 
increased demand. 

In hematites there is still practically little or nothing doing. 
Quoted rates are nominally without change, but where any offers 
pest made they are about 1s. per ton under the prices asked by 

ers. 

The weight of new business coming forward in the finished iron 
trade continues very small. A few of the leading makers have 
their books pretty full for the present, but generally the new work 
being got is not sufficient to keep the forges on full time. In some 
cases where makers have been maintaining prices rather above the 
average market rates, there would be a disposition to give way if 
they saw any prospect of concessions stimtlating business; but in 
the absence of any indication of such a result being attained, they 
prefer to hold on to their prices. With regard to prices generally, 
although here and there for immediate specification a little less 
would be taken, there is not much giving way, and for good 
qualities of bar iron delivered into this district makers, as a rule, 
are firm at £5 15s. per ton. There is some little underselling on 
the part of merchants, and common bars are to be bought at 
£5 12s. 6d. per ton delivered. 

Ironfounders report rather more orders stirring, but they are 
mostly of a hand-to-mouth character, and there is not much work 
ahead. Extremely low prices still rule for all descriptions of 


foundry work, and heavy castings, such as columns and beams, can © 


be got at from £5 to £5 10s. per ton delivered into Manchester. 
Pipe castings are also still offered here at extremely low figures, 
and ordinary qualities can be got at from £4 8s. to £4 12s, 6d. per 
ton according to section. 

Most of the leading branches of the engineering trade in this 
district are being kept moderately well employed, but new work is 
scarcely coming in so fast as old ordersrun out. The falling off 
is, however, not sufficient to make itself as yet seriously felt. 
Locomotive builders are still pretty fully employed on old orders, 
but the new inquiries coming forward are reported to be only 
limited in weight. Tool-makers, except that some special branches 
are kept well employed, are not so busy as they were. Machinists, 
who have had a tolerably good run of orders recently, are, so far 
as the leading firms are concerned, still tolerably full of work. 

The returns issued this month by the Amalgamated Society of 
Engineers, the Steam Engine Makers’ Society, and the Iron- 


the directors of the Pelsall Coal and Iron Company, to increase 
the output. To that object the operations of the company have of 
late been steadily directed. All the money that has been spent 
has been with the — of accomplishing that object. The 
company has acquired new coalfields and opened them up, and this 
has enabled them to sell for many months past a largely increased 
quantity of coal. The improvements and extensions which have 
been under execution for a long time past are now nearly com- 
jay During the past three or four years they have nt 
,000 or £26,000 on the coal and water plant. e result of 
this enterprise, as exemplified in the operations of the year — 
March last, has been the making of a profit of £7515, out o 
which a dividend of 5 per cent. per annum has been declared 
for the past half-year. 
The mill hands at the ironworks are proceeding with the forma- 
tion of a Millmen’s Union. 
Constructive engineers observe with interest that the Indian 
State Railways are inquiring for steelwork and ironwork for canti- 


ders’ Society, show a slight decrease in the number of members 
in receipt of out-of-work support, but it is so slight that practically 
the condition of employment may be said to remain stationary. 
The returns cannot be said to indicate any improvement in trade, 
the slightly lessened number of members out of work being 
attributable rather to the fact that men who were thrown 
out through the closing of establishments for the recent 
holidays have again been taken on. The returns generally 
of the Amalgamated Society of Engineers show but little 
variation from last month, any decrease in the number of un- 
employed being chiefly in the Lancashire district, and the average 
number of members in receipt of out-of-work support throughout 
all the branches is about 3 per cent. The reports as to the state of 
trade from the various Lancashire districts represent it as con- 
tinuing moderate, and Bolton appears to be the only important 
centre in which there is any material falling off. The report of 
the Steam Engine Makers’ Society, whilst recording a slight 
decrease in the number of out-of-work members, adds that the 
general tone of the branch returns does not justify the conclusion 
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that there is any improvement in trade, or that the prospects are 
any more cheering they have been for some time past. The 
most discouraging reports are from the marine engineering dis- 
tricts, whilst the = holidays for Whitsuntide, it is pointed out, 
testified to the limited orders in hand, or valuable machinery would 
not have had to remain idle for so long a period. The secretary 
the Ironfounders’ Society regrets that this month’s report does not 
show any improvement in trade, the outlook pointing rather to 
still further depression. They were now in the middle of 
the year, when under ordinary circumstances trade should 
be in full activity, instead of which they had increased stagnation. 
However, they were glad to notice that their returns showed a 
slight decrease in the number on donation benefit, but this was so 
small that the position might be said to be pretty much the same 
as last month. By comparing, however, the same period with last 

ear, they had now 785 members on the benefit, against 477 in 

=| — and these figures spoke more forcibly than words 
could do. 

The Manchester Association of Employers, Foremen, and 
Draughtsmen continues to make y progress, and at the last 
ow meeting on Saturday twelve new members were 


lected. 

The coal trade generally is quiet. A few of the collieries are 
being kept working about five days, but the average does not 
exceed four days a week, and at many of the pits a considerable 
portion of the output is going into stock. classes of round 
coal move off slowly; nag although there is a fair demand for 
engine fuel, supplies continue ample for requirements. For 
special sales, or to clear away stocks, prices are cut extremely low, 
but the ordinary quoted rates are without material change, and at 
the pit mouth average 8s. 6d. to 9s. for best coai, Gs. 6d. to 7s. for 
seconds, 5s. 6d. to 6s. for common house coal, 5s. to 5s. 6d. for 
steam and forge coal, 4s. 6d. for burgy, 4s. to 4s. 3d. for best 
slack, 3s. 6d. to 38. 9d. for good ordinary qualities, with common 
about 3s. 3d. per ton. 

For shipment there is a moderate demand, but at oy low prices, 
Lancashire steam coal averaging 7s. to 7s. 3d. per ton delivered at 
the Garston Docks, or the high level, Liverpool. 

The recent arrival in Liverpool of several cargoes of coal 
from Australia has given rise to a good deal of comment, which has 
caused the matter to assume an importance it does not ——. 
The shipment of these cargoes can only be effected profitably when 
vessels are so absolutely short of freights that they have practically 
nothing else to carry, and the coal can consequently be exported 
to England at almost a nominal cost, but that a regular competing 
trade could be established is out of the question. The coal itself 
is, however, remarkable for its gas-producing properties; it is 
extremely light, and so full of gas, that to quote an expression I 
heard, it can almost be forced out by the pressure of the hands. 
The coal is, however, altogether useless for any other purpose ; it 
does not make a particle of coke, and it has to be largely mixed 
= other fuel. 

‘he wages question is again ing up amongst the colli 
proprietors in the West Lancashire istrict, and a proposed reduc- 
tion was under consideration at a meeting held in Manchester on 
Tuesday. Nothing definite was, however, agreed to, and the diffi- 
culty seems to lie in securing combined action in the matter. 
Some of the colliery proprietors are, however, accumulating heavy 
stocks, evidently with the view of being prepared should any action 
that may be taken lead to a strike. 

The special series of tings in ction with the Manchester 
Geological Society, arranged to be held in Wigan during the past 
session, to meet the wishes of the large number of mining —— 
in the above district who are bers, was brought to a close 
a meeting fixed for Friday last, but there was so small an atten¢- 
ance that an adjournment had to be agreed to. It is unfortuprate 
that more interest is not taken in these meetings, as they might 
be made a very useful medium for i ining subjects of 


discussing mining 
’ importance which are now so largely taken up by the society. 


Barrow.—I have to report an unc condition of the hema- 
tite pig iron trade of this district, the slight improvement notice- 
able last week still continuing. The market is well attended and 
the demand is — well maintained, though the business doing is 
comparatively small. Home consumers are still very cautious in 
transactions, and the orders placed in makers’ hands are restricted 
to more immediate wants. Foreign buyers appear to have mere 
confidence in makers, and some good contracts have been 
booked, especially on Russian account. The shipments have 
somewhat increased, but as the output of the district 
is considerable, -stocks are heavy. Prices are quotably un- 
changed, 47s. 6d. per ton net at works representing mixed parcels 
of Bessemer iron. In the steel trade there is a little better 
activity, and a few orders have been booked principally on home 
account. These will keep the mills employed Er some time. Steel 
rails are in demand, and there is a slight inquiry for merchant 
qualities. Wire is also in fair demand. Prices for rails remain at 
about 90s. per ton net at works prompt delivery. The ship- 
building industry of the district is in a very stagnant condition, and 
at present there are no signs of any improvement taking place. 
Engineers, boiler-makers, and the other minor departments of the 
steel and iron trades are but indifferently employed. Iron ore in 
slightly better demand at last week’s rates. Shipping freights 
easier to obtain. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THOUGH the coal trade is undoubtedly quiet, it is interesting, as 
well as gratifying, to note that the business of the South Yorkshire 
collieries with Hull is larger than last year. Last month there 
was sent by water 50,728 tons, and by rail 64,944 tons, the total 
being an excess of 448 tons over the quantity sent for the corre- 
sponding period of last year. During the past five months the 
quantity sent was 506,192 tons, an increase of 11,688 tons over last 


year. 

The Board of Trade returns for May do not show any particularly 

— features as regards articles of Sheffield production. The 

ues for the three past years come out thus:—May, 1882, 
£4,878,027; May, 1883, £4,836,991; May, 1884, £4,757,026. These 
figures apply to hardware and cutlery, iron and steel, lead, plate, 
and plated ware, a wire, tin, zinc, steam engines, &c. The 
total decrease, it will be noted, is not large—£121,000 for last 
month as compared with £79,665 for the corresponding month of 
last year; but the dispiriting feature of these returns is their con- 
tinuous decrease, and the fact that the falling off is chiefly in 
hardware and cutlery, and iron steel, which more closely 
affect the Sheffield district. In hardware and cutlery, for 
example, the decline is £58,412 as compared with last year, 
and £67,295 as compared with 1882. The markets which 
show the most serious decline are Australia, India, Canada, 
Brazil, and the United States. The only markets which show an 
increase are France, Holland, and the Argentine ublic. Then 
there is a decline in iron and steel of no less than £187,477 as com- 
pared with May of last year, and £360,368 on the two years. Steel 
Is again very discouraging, the value for last month being only 
£109,148, against £123,421 last year, and £208,555 two years ago. 

It is satisfactory to observe that the strike at the pits belonging 
to the Stanton Coal and Iron Company has terminated. The men 
have decided to accept the terms offered by the employers. There 
are still several disputes outstanding in the Mansfield and other 
coal-fields, chiefly for advances in wages. 

The improvement in the iron trade noted at Barrow in con 
sequence of large purchases for Russia has not extended to this 
district. A singular state of things is reported from Wolverhamp- 
ton, where, it is said, angles and plates are being delivered from 
Middlesbrough at, in some cases, os. per ton below Staffordshire 


prices. 
The Yorkshire Steel and Iron Works, Penistone—one of the 


branch establishments of Messrs. Charles Cammell and Co.—were 
the scene on Thursday, the 5th inst., of a very serious accident, 
A converting vessel, containing eight tons of molten metal, was 
being lifted by the hydraulic inery, when it suddenly tipped 
over, and the contents fell into the pit beneath, where there was a 


of | quantity of water. The result was a terrible explosion, which 


injured seven men and blew off the roof of the shop. 

e shareholders of Messrs. C. Cammell and Co. paid their long- 
talked of visit to the Derwent Steel and Ironworks, Workington, 
their recently acquired property. The trip was a decided success, 
and the visitors left Workington with an impression that 
Mr. Wilson, the chairman of the company, had shown even more 
than his usual sagacity in his bold policy of transferring the export 
steel rail trade from the inland mil is to the coast. 

Mr. Ruston, who has just been elected Member for the City of 
Lincoln, in succession to the late Mr. J. Hinde Palmer, is the sole 
proprietor of the firm of Ruston, Proctor, and Co., manufacturers 
of steam thrashing mashinery, Lincoln. He was at one time an 
apprentice in the employment of Messrs. Istenhol 


decreased by about 600 tons. There are 95 furnaces in blast, as 
com} with 114 at this date last year. 

A business was done in the warrant market on Friday up 
to 41s. 44d. cash. On Monday forenoon the market was strong at 
41s. 44d. to 41s, 6d. cash, the — in the afternoon being 
41s, 4}d. to 41s. 64d. and 41s, 5d. cash and 41s. 84d. to 41s, 7d. 
one month. Business took place on Tuesday forenoon at 41s, 5d. 
to 41s. 44d. and 41s. 64d. cash, the quotations in the afternoon 
advancing to 41s, 74d. cash and 41s. 9d. one month. Business was 
done on Wednesday up to 41s, 9d, cash, the price receding at the 
close to 41s. 6d. y—Thursday—tra ti occurred from 
41s. 44d. to 41s. 54d., closing at 41s. 44d. cash. 

e values of makers’ iron are for the most part firm as follow: 
—Gartsherrie, f.o.b. at Glasgow, per ton, No, 1, 51s. 3d.; No. 3, 
49s. 6d.; Coltness, 56s. 6d. and 50s. 6d.; Langioan, 53s. and 5is.; 
Summerlee, 50s. 6d. and 46s, 6d.; Calder, 5is. 9d. and 46s. 6d.; 
Carnbroe, 50s. 6d. and 46s. 6d.; Clyde, 47s, 6d. and 45s.; Monkland, 
43s. 3d. and 40s. 3d.; Quarter, 42s. 6d. and 40s. 3d.; Govan, at 
Broomielaw, 42s. 6d. and 40s. 3d.; Shotts, at Leith, 51s. 6d. and 


and Son, Washington Cutlery Works, Sheffield. At the expira- 
tion of his fp oortogersy he went into partnership with Messrs. 
Burton and tor at Lincoln. The business was tly ex- 
tended by his energy, and was ultimately acquired by Mr. Ruston, 
who has now about 1500 men in his employment, with branch 
establishments at Riga, Pesth, Milan, and elsewhere. 

Several of the local landowners and their solicitors have had an 
interview at Sheffield, for the purpose of arranging terms to avoid 
opposition in the House of Lords to the Railway Bill. The engi- 
neers and solicitors of the Bill have also gone over the course of the 
new railway to settle various matters previous to the Bill coming 
before a Committee of the House of Lords, where it is expected to 
be taken on the 20th inst. There are now only two petitions 
against the Bill in the Lords—the Manchester, Sheffield, and Lin- 
colnshire Railway Company and a local landlord, the Duke of Rut- 
land. It is hoped that the opposition of his Grace may yet be 
averted. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


Tue Cleveland pig iron trade is ina somewhat more hopeful condi- 
tion than it has been foralong time. An increased amount of busi- 
ness has been done during the past week, and at the market held 
at Middlesbrough on Tuesday last the tone was cheerful, and 
recent prices were fully maintained. No. 3, g.m.b., is in demand 
for shipment abroad, and cannot be had for prompt delivery from 

outside the combination for less than 37s. per ton. The 
leading combined makers are obtaining as much as 37s. 6d. for 
what they have to dispose of. The demand for forge iron just 
keeps pace with the production, and the price is firm at 35s. 6d. 
per ton, that figure being freely given. 

Messrs. Connal and Co.'s stock of Cleveland pig iron at Middles- 
brough on Monday last was 58,299 tons, being a reduction of 
288 tons for the week. At Glasgow, on the same day, their stock 
was 589,987 tons, or a decrease of 507 tons. 

The shipments from the Tees have been fairly satisfactory during 
the week. The total quantity of pig iron sent away this 
month up to Monday night was 40,146 tons, against 43,826 tons in 
the corresponding period of last month. 

The outlook in the finished iron trade continues dull. The 
demand does not improve, but prices are somewhat firmer since 
the wages difficulty was arranged. Ship plates are offered at £5 
to £5 2s. 6d. per ton, angles at £4 15s. to £4 17s. 6d., and common 
bars at £5 2s. 6d. to £5 5s., all free on trucks at manufacturers’ 
works, cash 10th less 24 per cent. discount. 

Messrs. Bolckow, Vaughan, and Co.’s mills and forges at Witton 
Park are still idle. It is now a month since the works were in 
operation, and the distress amongst the unemployed ironworkers 
is very severe. Messrs. Dorman, Long, and Co., West Marsh 
Ironworks, are in in full operation, but only forty-five out of 
the 120 puddling at the Britannia Ironworks are at work. 

It was reported at a meeting of the River Tyne Commission last 
week that 104 steamers, amounting to 85,337 tons burden, are lyi 
idle on the Tyne. There are also sixteen sailing vessels laid up 
amounting to 10,245 tons burden. On May 3rd the number of idle 
vessels on the Tyne was — 

The committees of the Durham Coalowners’ and Durham Miners’ 
Federation Board agreed last week to re-establish for another two 
years the sliding scale that has governed the trade for the last two 


years. 

The platers’ helpers employed at the shipyards on the Wear have 
received notice of a reduction of 1s, 6d. per week, to take effect on 
and after July 10th. 

ey plant for a new shipyard are being erected at 
South Stockton Messrs. Craig, Taylor, and Co. Some 500 to 
600 workmen will be employed when the yard is in full operation. 
Mr. Craig was formerly a member of the firm of houses tein, and 
Craig, iron shipbuilders, South Shields. 

The strike of engine-fitters at Sunderland still continues, and 
the men are maintained in idleness by the Amalgamated Society 
of Engineers. The matter concerns no one but themselves, as 
there are scarcely any marine engines under construction, and 
abundant labour is forthcoming wherever required. But the con- 
tinuance of a strike under such hopeless Arve. send is a folly and 
— apparent to all except those who are responsible for its 
conduct. 

The West Cumberland Steel and Iron Com: , of einai, 

announced its intention of i we whole its 
works, except the smelting and the Siemens steel d ments. 
It was two of the directors of this company, pa a one of 
their managers and a few of their friends, who recently waited 
upon Sir Thomas Farrer, of the Board of Trade Department, with 
a petition. Imbued with philanthropic sentiments, and deeply 
sympathising with Mr. Chamberlain in his efforts to protect the 
lives of her Majesty’s subjects at sea, these gentlemen desired that 
Government influence should be used to cause steel, and not iron, 
to be used in future for the construction of merchant shipping. 
To effect this object a new and severer system of testing was to be 
imposed by the Board of Trade, as regards shipbuilding iron, which 
would entirely prevent successful competition with steel. The 
deputation obtained but little comfort from Sir Thomas Farrer, 
who did not eyo to think that their new-born and excessive 
interest in the British sailor was wholly disinterested, and they 
were politely bowed out. The incident has afforded not a little 
amusement to those interested in shipbuilding in the North of 
England, and the stoppage of works referred to is sw to be 
the natural sequel of the failure to stifle competition by a means 
as comical as it was improper. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE G warrant market has been active during fio get 
week, and a quantity of pig iron has changed hands at an 
advance in prices. The expectation of some further curtailment 
in the production has been the main occasion for the improvement 
in quotations, and as this was a contingency which might or might 
not h , the transactions have for the most part been of a 
speculative nature. It is not therefore likely that there will be a 
sustained upward movement of prices at present. The past week’s 
shipments of pigs were 11,151 tons, against 13,255 in the corre- 
sponding w of 1883. Considerable orders are coming from 
Germany, Italy, and Russia, and while the reports called from 
New York as to the state of the market there are not satisfactory, 
there has been a fair quantity of iron shi to the States of 
late. The Canadian demand is backward. the course of the 
week the stock of pig iron in Mesers. Connal and Co,’s stores has 


B , 42s. 
5ls.; Carron, at Grangemouth, 48s. (specially selected, 54s.) and 
47s. 6d.; Kinneil, at Bo'ness, 44s. and 43s.; Glengarnock, at 
Ardrossan, 50s. and 43s. 6d.; Eglinton, 44s. 6d. and 41s.; Dalmel- 
ington, 47s. and 42s, 6d. 
further reduction has been made on the prices of malleable 
iron, the demand for which has not in any respect improved. 

The total imports of Cleveland pig iron to date is 114,940 tons, 
which shows a decrease of 9200 tons as compared with the quantity 
received in the same period of last year. 

The exports of iron manufactures from the Clyde in the past 
week embraced machinery to the value of £21,500, mostly loco- 
motives and sugar-crushing plant; sewing machines, £2200; steel 
goods, £2000; and general iron manufactures, £37,100. The 
general engineering trades are fairly active, and ironfounders, as a 
rule, are still doing well. 

In the coal trade of the Clyde basin there has not been quite so 
much business, The shipments at Glasgow have included 2620 
tons to Bordeaux, 1800 to Alexandria, 1200 to Montreal, 650 to 
Buenos Ayres, 500 to Malaga, and smaller quantities elsewhere, 
At Troan the exports of coals in the week were 7663 tons, while 
8590 tons were despatched from Ayr. The coalmasters have expe- 
rienced little inconvenience in the Glasgow district from the po sf 
of the miners in restricting the output. Indeed, some masters are 
of opinion that, had it not been for the action of the men, the 
quotations of coals could by this time have fallen to a considerably 
lower level. There is no expectation, however, of the prices being 
improved, so as to admit of higher wages to the miners, unless 
there should come a very large and unlooked-for improvement in 
the demand. 

As will be gathered from what is said above, the colliers of 
Lanarkshire are still working short time, but in no case has 
their action hitherto been productive of any pecuniary benefit to 
themselves, 

The threatened general lock-out in Fifeshire has been arrested 
oe men abandoning their position they had taken up towards 
the masters, a position which could scarcely be defended. When 
the employers intimated that the state of trade would not admit 
of the men’s demand of 15 per cent. increase of wages being con- 
ceded, the latter determined that they would work only four days 
a week. The special rules provide that the colliers shall work at 
least eleven days a fortnight, and on their refusal to obey these 
rules, about men were locked out. Perceiving that the 
masters were in earnest, the men gave way at the end of last week, 
and so for the present at least the dispute is at an end. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A NEw local company, called the Railway and Domestic Electric 
Lighting Company, has been floated, and I see that several well- 
known names of ms | and colliery owners, mining engineers and 
others, of Cardiff and Swansea, figure therein. 

I referred some time ago to a new company—the Swansea Engi- 
9 ¢ and Dry Dock Company—and now I regret to add that 
promoters, Mr. Young, of Cardiff, committed suicide 

is week, 

Mountain Ash used to be notorious as the spring of most of the 
disaffection in the colliery districts. It was originated there, and 
spread, or died out, as the case would be. Now Caerphilly is 
coming to the front for this post of notoriety. The latest agita- 
tion there is on the subject o' ay The custom, it appears, at 
Caerphilly is to . the colliers fortnightly, the owner retaining 
one week in hand. The men now claim to be paid weekly, three 
days’ wages only being kept. Vigorous efforts are in action to 
bring about a change. 

The staple trades are much about the same. A little more is 
being done in iron, and some large shipments have taken place, the 
make amounting to fully 10,000 tons, of which 3000 tons were for 
Montreal. This shipment was conveyed in that fine steamer the 
Lilburn Tower. cargoes of ore are coming in, and it is just 

ible that a change is at hand. The belief as to a coming 
‘boom ” is still uppermost. The English market for steel rails is 
favourable to those energetic actions of American speculators which 
they know so well how to bring to bear. Constant inquiries are 
coming to hand, and may result in business. 

The coal shipments have in all cases regained their average, and 
Cardiff total of 140,000 tons, Newport 36,000, and Swansea 40,000 
com; favourably with the total weekly shipments of coal before 
the holidays, At the same time there is not the high pressure 
existing which used to tax the utmost efforts of traffic managers 
and dock employés. 

There has a deal of discussion in the Rhondda Valley 
in regard to the evidence given on the Barry Bill, and some amount 
of uneasiness has been awakened in finding that the great coal 
riches of that valley are not so unlimited. 

The course to be taken in utilising the best coals from Perth to 
the sea would be to act as in a colliery. There, in working the 
coals, the collier follows the seam with his tram plates until the 
boundary is reached ; so here the Taff could follow as long as coal 
could be won, and the traffic falling by natural gradients into the 
main line, would keep to its natural outlet, the Bute Docks. 
The evidence of Mr. D. Evans, Rhymney, Mr. Wm. Jones, 
Cyfarthfa, and Mr. Martin, Dowlais, has been to the point, 
and has been in strong cent of the Bute opposition. 
The sooner the conflict is ended the better, but it seems a great 
pity that £100,000 should have been subtracted from the district 
and scattered to the winds, while the need is so great of institutions 
for relief and for old age. A collier of seventy is an ordinary 
spectacle, and a collier pension almost unknown. 

Dowlais has met with another reverse. At the Dowlais Colliery, 
Bedlinog, a spark from the brake of the winding engine on Tues- 
day morning resulted in the complete destruction of the engine and 
engine house by fire, and the ay: ory’ d imprisonment in the colliery 
of all the colliers. It appears that the accident soon after 
the last batch of men had gone down, and in a very few minutes 
the rope was burnt through and the cage hurled to the bottom of 
the shaft. It was some time before the ventilating shaft could 
be put into sufficient order for the escape of the gas; but it was 
eventually done and not a life was lost. Mr. H. Martinacted through- 
out with great zeal and ability, but it will bea month before the 
colliery will be in working order again. 

The Taff Vale directors have passed a resolution taking over 
the Treferig Valley Railway, and will pay the shareholders 4 per 
cent. per annum. 

Tin-plates are in steady demand, and trade at Swansea in plates 
and patent fuel is good. The Swansea Harbour Trust cordia 

yur . His great e saving 
bunkering bes at that port is much commended. 
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THE PATENT JOURNAL, 
Condensed from the Journal af the Commissioners of 


It has come to our notice that some applicant ofthe 
Patent-office Sales Department, for Paten 4 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office 0, , 
giving the ower 3 the page of THE ENGINEER at whie 
the require is referred to, instead of 
giving number of the The 
mistake has been made by looking at x ENGINEER 
jo wy and giving the phe. Fron there found, which only 

to the pages, in zines of turning to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 


*,* When | have been ‘communica’ 
“name of the communicating 
printed in 

June, 1884, 


8764, SMALL-ARM Fore-END, A. Jeffries, Birmingham. 

8765, ConVERTIBLE Berrtus, J. M. Crawford, Lilybank. 

8766. VeLocipepEs, W. Morgan, Birmingham. 

8767. Fixina Garnetr Saw Teetn, 

arsden. 

8768. PuLtey Buocks, J. E. Carter, Halifax. 

8769. GaLvanic Barrerigs, J. Enright, London. 

8770. Bepsreap E, Hoskins, Birmingham. 

8771. Sensitive Paper for Copyina Drawinas, H. J. 
Shawcross, Liverpool. 

8772. CaBLe Raitways, W. P. Thompson.—(C. B. Fair- 
child, New Yok.) 

8773. PRESSING Ens1Lacg, C. G. Johnson, Darlington. 

8774. the Transmission of Power, A. 

mdon. 
8775. TRAVELLERS used in SPINNING Macuryes, P. 
and J. Eadie, Paisley, and R. Eadie, Manchester. 
8776, SypHon Stencu RAPS, J. Mangnall, Manchester. 
8777. Propucina Cotp, J. H. Johnson.—(J. C. Rossi, 
New Jersey.) 

8778. Heatina Apparatus, J. Johnson. — (2. 
Kirting, Hanover.) 

8779. Workine Exvecrric Beis, J. H. Johnson.— 
(P. @. Skrivanow, Paris.) 

Enpiess Raitway, T. Wright, 

vers’ 
for ELectric Arc Liantino, W. Hart- 


8782, Opentxo Co; London, 

8783. of . Terrell, London. 

8784. WHEELS, J . Cross, Wednesbury. 

8785, ORNAMENTING Tutte, &c., A. C. Henderson.— 
(Manger and Tisseyre, Lyons. 
786. Firterine Apparatus, H. B. Smith, Bath. 

8787. Fastenino Tram Ratxs, A. E. Adlard, London, 

8788. CLocks, F. Bosshardt.—(M. Busse, Berlin.) 

8789. Diamonp-porntep Hoops or Fiat Iron, H. 
Warrin; , Stoke-upon-Trent. 
790, Pares for the Sores of Boots, &c., 
F. C. Hawtin, London. 

8791. Disixrectine Composition, L. A. Groth.—(V. 
Klein, Budapest.) 

8792. HorsesHoes, R. M. Skinner, London. 

8793. Instruments, J. 8. 

r, Georgia, U 
8794. DiscLosina to Navioation, F. D. 


8795. BRAKES 'Bicycies, G. 8. and C. 8. Hull, 
Chambersburgh, U.S. 

8796. Winpino ELecrro-macnets, 8. P. Thompson and 
P. Jolin, Bristol. 

8797. MacNetic BALL Castor, H. Woodward, London. 

8798. Rerarpina and Sroppinc RalLway, &e., 
Venicies, W. L. Wise.—(J/. Seubich, Dresden.) 

8799. FricrionaL CoupLinGs or CLUTCH- “Boxes, T. G. 
Rhodes, Kirkstall. 

8800. PREPARING AROMATIC COLOURING Marrers, J. H. 
Loder, Netherlands. 

8801. Eparnos, W. Zehnter, Elberfeld, Germany. 

8802. Ba.ino Presses, H. J. Allison.—(A. 8. Robinson 
and A, Schell, Albany, New York, U.S.) 

8803. CONCENTRATING SULPHURIC AciID, P. Jensen.— 

Kuz, Berlin ) 

Propvuction of Carzonate of Sopa, H. Gaskell, 
Woolton Wood, and F, H , Widnes, 

8805. TUBE Gertan, T. McLaughlin, Bootle. 

8806. Compininc Certain Diazo Compounps with 
Puenous, &c., A. Clark.—{ Wirth and Co., Frank- 
Sort-on-the-Main.) 

8807. Skippinc Ropes, E. Tomlinson and J. G. Strong, 
London. 

8808. Horse-HoEr for Horino Turnips, &c., A. Dyball 
and A. Payne, West Raynham. 

8809. Macuine-cuns, T. Nordenfelt, London. 

8810, Dressinc and SHAPING Stone, W. R. Lake.—(J. 
W. Maloy, Somerville, U.S.) 

8811. Transportino Casi or Goons from one Part to 
another Part of a Suop, &c., W. R. Lake.—(/. Bergé, 
Philadelphia, U.S.) 

8812. Sprinc Motor W. R. Lake.—(G. F. 
Godley, Philadelphia, U.8. 

8813. SupPLyine Air to Lamps, W. R. Lake.—(S. E. 
May, New York, U.S.) 

SEAMING MACHINES, W. R. Lake.—(E. Nortonand 

J. @. Hodyson, Chicago, U.S.) 

8815. Currine Banks for SHRET-METAL Cans, W. R. 
Lake. (J. G. Hodgson, Chicago, U.S.) 

8816. CiGars for MepicinaL Purposes, P. Vermeulen. 
— J. F. Vermeulen, 

8817. ARMOUR Piates, T. English, and A, 
Wilson, Sheffield. 

8818. Steam Boivers, E. J. Curtin, Bristo! 

Borino, &c., Macnine, O. —-(B. Helle, 

ungary.) 

8820. DRawixo Boarps, J. Sims, London. 

$821. Rovunp Bars of Mera, H. J. 

n.—({L. Brightman, Youngstown, U.S.) 

8822, Rounp Bars of Mera, H. J. 
Haddan.—(L. Brightman, Youngstown, U.S.) 

8823, ANTI-FRICTION JoURNALS and Bearinos, W. W. 
Smalley, Bound Brook, Somerset, U.S. 

8824. Pianos, W. Marshall, Malvern. 

8825. PREVENTING INCRUSTATION in STEAM Borers, H. 
Hughes, Bristol. 

11th June, 1884, 

8826. Nut Locks for Ram Joints, E. Berry.—(A. 

Montebello, and T. P. Butler, Montreal. ) 


STERN Framr, W. Hewson, 


8829. Book-REsT, vis, Bristol. 
8830. Substances used as Foon, 
A. McDougall, Penri 
8831. Pipe for H. Musselburgh. 
8832. Sarety Lamps, A. J. Li Strandtown. 
8833, FRAMEWORK, &c., of — &e., F. Hewitt, 
Liverpool. 
8834. Timepieces, A. Schierwater, Liverpool. 
8835. Gas-JeT Proputsion, T. Griffiths, Pembrokeshire. 
—138th March, 1884. 
8836. Hanp Brakes on Coat Wagons, &c., 
. Holmes, near Blaby. 
8837. MecuaNicaL Monrv- -BoxEs, W. Durant, Chapel- 
town, Yorkshire. 
. Cuttine Coat, J. Lodge, Lydbrook, near Ross. 
8389. Dryine Fivip, &c., G. F. range, Cornwall. 
8840. Ustna, &c., the Heat Propvucep in 
G. F. Orange, Cornwall. 
8841, Suips’ Davits, P. P. Bonnefoy, 


8842. J. L. Rochdale, 
8843, CLosine BorrT.es, T. H. Williams, London, 
8844, WATER-CLOSET Basins, 8. H. Rowley, Swadlin- 
Derbyshire. 
45. SHEET METAL Covers to Sueet METAL, 
i Clayton and G. Jones, near Bilston. 
Doe Cart, W. G. Wright and J. 
mdon, 
esate UBLING and Twistinc Macuines, P, Hebbe- 


lynck, Belgium, 


8848. Jornts for Buitpinas, &c., H. J, Haddan.—J, 
Proksch and H. Zwanziger, enna. 

8849, Tricyoies, E. R. London. 

8850. Tricycies, R. Varty, London. 

ALcoHOLic Spirits, R. R. Tatlock, 


8852. &c., the Lenses of PHoTrooRAPHIC 
Apparatus, F. W. Branson, 

8853. of Boors, &c., E. Pitt, Staffordshire. 

8854, CuTTine Firewoon, Andrew 

$855, Borroms SrpEs, of Sups, 


8858. Gene Rivne for Fisuina-rops, W. Woodfield, 
Worcestershire. 

8859. Spoo. for Sewinc Macuines, W. L. Wise.—(A. 

ff, Russia. 

8860. SusPENDING C-sprina Carriaces, 8. Hart, 
London. 

8861. ELecrricaL InpicatinG Apparatus, R. L. Spicer. 
—({E. Lloyd, H.M.8, Inflexible.) 

8862. Packiva Cases, &c., G. Lines, London. 

12th June, 1884, 
Hanarna, Curtains, J. Turner, Cheshire, 
8864. PLoven, &c., J. Wrigley, Levenshulme, and W. 

McG. Greaves, pe. iter. 

8865. RecuLaTinc Arc Lamps, T. Cuttriss, 
Leeds. 

8866. Bicycues, &c., J. Cheshire, Birmingham. 

8867. GasLicut Improvers, J. Wilson, Dudley. 

8368. Fixinc Hanpies to Cast Iron Pans, J. 
Kennedy and J. Newport, Glasgow. 

8869. TREATING PropucTs Ostainep in 
Ammonia from Furnace Gases, G. 

8870. Packino for Sturrino-BoxeEs, &c. Hughes, 

vei 

8871. Overriow of Barus, G. E. 
Coke, Nottingham. 

8872. FURNACES, R. A. Wilson, Salford. 

8873. Fire BLOWER, Ww. Horsley, Leeds. 

Rina Piston, J. Ambler, 


8875, SprRaL-sPRING ALARM GuN, G. Smith, Erding- 
ton, near Birmingham. 

8876. Loonine-oLasem, &c., J. A. Thompson, London. 

8877. Fire-rupe and WaTER-TUBE, T. Genty, 

ndon. 

8879. Furnaces, &c., J. E. Walsh,—(A. Ryex, Belgium.) 

8880. FRIcTION Cour.inos, G. G. M. Hardingham.— 
(J. C. Blevney, Newark, U.S.) 

8881. PrRiIntTING FLOoRcLoTHS, &c., J. Wright, Kirk- 


cald, 

8882. uum for Sprxnina, &c., J. Hodgkinson, 8 
Bamford, and J. Ranson, Preston. 

3883. Preventina Srups from FALLINa Out, J. R. 
McVoy, Yorkshire. 

8884. EFrecTING AUTOMATICALLY the Distance of the 
Carsons in Arc Lamps, W. Rowbotham, Woolwich. 

8885, SELF-actinc for Spinnino, J. C. Mewburn. 
—{P. Delebart-Mallet, 

8886. WEIGHING MACHINES, A. gdon, Lincolnshire. 

8887. Imace Stanps, &c., R. Choinanus 

8888. Srraina Instruments, H. J. Haddan. M. 
Grob and K. A. Giitter, Germany.) 

Daniell and J. A. Elstob, 

mdon, 

8890, TrEaTMENT of Siac, E. Capitaine.—(M. Nahnsen, 
Germany.) 

8891. Steam Borcers, J. C. Jopling, Sunderland. 

8592. Prees and Ho.pers for Togacco, J. 
Paris, Lowestoft. 

8893. WATERPROOF for WEARING APPAREL, 
R. 8. Moss, London. 

8894. Vatve CLosrts, T. W. Dawes, Brighton. 

8895. Bossins, J. T. Davis, London. 

8896. STEAM BOILERS or Generators, T. and R. 
Stirling, Govan 

8897. Errectinc Cuances of an InreRior InpicaTorR, 
J. P. Pieri, London. 

8898. SecrionaL Fioors for Houses, &c., A. 
J. Goodfellow, Ware. 

8899. VenTILATION of &c., C. Wenner, 
Switzerland. 

Coated Meta for Roorrne, &c., E. L. Sheldon, 


ion. 

8901. Current Reovutatinc Devices for ELectric 
Lamps, 8. F. Walker and F. G. Olliver, Cardiff. 

8902. TuRNING Four or MoRE SIDED Ossects in Woop, 

mi, London. 

8903, REVOLVING Harrows, E. K. Stanford, Colchester, 
and E, Button, Stanway. 

8904. WATER-WASTE PREVENTING, J. Main, London. 

8905. Batrerigs and Accumu.ators, F. H. Varley, W. 

, R. H. Padbury, and J. R. Shearer, London. 

8906. RecutaTion of CurRENTs in TeLpHer, &c., 
Motors, F. Jenkin, Edinburgh. 

8907. ExecrricaL Conpuctors, J. H. Johnson.—(H. 


Bigeon, Paris.) 
8908, Votraic Battery, E. Tyer, Dalston. 
13th June, 1884. 
8909. Takinc-up Motion of Weavinc Looms, G. W. 
Rhodes, Hadfield. 

— PRESERVE, &c., STANDs, J. Burley, Birmingham. 
8911. CHECKING APPARATUS, R. Nelson, Manchester. 
Conical Bearinos, E, Holt, Rad- 

Fastener, 8. Broadbent, Stret- 


8914. Forar, W. K. Fulleylove, Rugby. 

Receipts, &c., A, J. Johnston, 
verpool. 

8916. BeveraGes from Cuover, J. Walker, 


8917. Cus, A. L. Adey, Edinburgh. 
ver poo! 

8919. Five Mourns, T. F. May, Liv: 

8920. Haryess Suart Tvos, 8. E. Da Li 

Sarety Evectric Lamp, E. T. ton, 

8922. Fo_pina &c,, E. Hoskins, Birmingham. 

8923. Trusses, W. Pearce, Cardiff. 

8924. Siuice VaLves and Cocks, J. Beck and 
M. Truelove, London. 

8925. Furnace Bar, 8, R. Smyth, London. 

8926. Rartway Rarts, A. E. Adlard, London. 

8927. Winvow Sasuzs, T. Tobitt, London, 

8928. Sewine Macuines, F, Simmons, London. 

8929. CoMBINED PORTABLE ScaFrotp and 
Concrete Evevator, F. wisham. 

8930. Arr-TIGHT Brn, J. T. een Hampstead. 

8931. SPRAYING APPARATUS, R, Schomburg, 

8982. Breakrast Cay, W. Preston and C. M * 


Kirton. 
ag PICTURE Frames, H. J. Haddan.—(4A. Runge, 
ipzig. 
8934. OBTAINING CHLORINE from CHLORIDE of CaLcium, 
Taquet, France. 
8935. Sizine Macurnes, T. Singleton, Over 
8936. Enorve Governors, J. e, 
8937. Tricycies, T. Shakes 
8938, Fiyine Tarcets, A, . Hebbard. 8. 
8989. Boats and Oars, A. J. “Boult,—(M. Davis, U.S.) 
. SHUTTLE SEwine Macuines, 8. Keats, near 
Stoke-upon-Trent, 
8941, SHuTTLE Sewinc Macuines, 8. Keats, near 
Stoke-upon-’ 
Borties, J. Booth, New Basford.—18th March, 


8943. Fioorina, 8. Bivort, Belgium. 

8944, and Mow1ne L. A. Couteau, 

8945. TRUSS Paps, J. Arnold, Lon 

8946. Speep InpicaTors, W. H. Stourbridge. 

8947. LowERIna Boats, A. G. Brookes.—{J. de B. 
Yelloly, West Indies.) 

8948. Button Fasteninas for Cravats, P. M. Salomon, 
Weissensee-Berlin. 

8949. ConverTING ReciprocatTive into RovaTive 
Motion, M, Household and R. Caswell, Streatham. 


8950. Gas Stoves, R. , London. 

8951. Tickers, B. J. B. .—{P. R. Moréon and L. J. 
Debat, 

8952. Piston Meters, A. Goodwin, jun., London. 

14th June, 1884. 

8953. Paper Fasteners, J. Whipp, Rochdale. 

8954. C. Horner, Halifax. 

8955, Fotpina Cundall, Thornton. 

J. McQueen and W. H. Carmont, 

anches 

8957. Tasies, E. Bennett, London. 

8958, Steam Borers, A. Turnbull, G 

8959. Granp Pianos, T. Doddrell, ’Sloug! 

8960. Gas Enoine CyLinpers, W. Penrith. 

8961. Water CircuLaTina Pipes, W. F. Simpson, 
Manchester, 

8962. Recervinac InstruMENTs, W. P. Thompson.— 
(S. D. Field, New York.) 

8963. Suirts and Currs, R. H. Baker, Li 

8964. FoLpiInc PexamBuLaTor and Cuair, J. Pierce, 
Herne Hill. 

8965. CLosinc Borries, J. P. Donovan, Sheffield. 

8966. Gates, W. P. Dimes, Oldstone. 

8967. Pipe Joints, W. Richardson, Mansfield. 

8968. Piano Actions, D. F. Do , Woolwic 

8969. Storinc Arr, &c., A. W. die. —(Schreiber 


and Co., Vienna, 

8970. Ow Lamps, A. Reddie.— (Schreiber & Co., Vienna.) 

8971. VacinaL Appliance, H. 8. Reynolds, London. 

8972. CLEANING Suips’ Bottoms, A. Spiers, Glasgow. 

8973. Fire Extincuisuine, E. P. Alexander.—(C. H. 
Royce, Chicago, U.S.) 

ew 

8975. Uritisinc Smoke, &c., A. M. Clark.—(La Société 
Berlier et Lemarquand, Paris.) 

8976. CIGARETTE Macuinyes, R. W. , London. 

8977. APPARATUS FOR REGULATING the Tension of the 
Warp Beam EMPLOYED in Looms for Weavinea, R. 
Lightbrown and R. T. Gillibrand, Darwen. 

8978. Cases for Warcues, T. Wallen and 3. Linnett, 
Coventry, and E. bana Leicester. 

8979. Stream Cy.inpers, I’. Willdigg and W. J. Brett, 
Coventry. 

8980. TricycLes, R. 8. Wheels, Coventry. 

8981. Inon-wrest for Pianos, K. Otte and T, Weiden- 
slaufer, Berlin. 

8982. CARRIAGE Suarts, R, J.B. Mills.—(P. D. Lacour, 
France.) 

8983. TusuLaR Lanrerns, J. H. Stone, Hamilton, 
Ontario. 

8984. Ovens for Bakine, &c., J. Hawley and J. Wil- 
liams, London. 

8985. BLapeEs of a. &c., W. J. Sage, London. 

as orga G. F. Busbridge and J. H. Turvey, East 

ng 

8987. Racket or Tennis Bats, H. — London. 


8988. Fastener for BraceLets, F. N. Cummings, 
Cheltenham. 

8989. Fumicatine, &c., C. Groom, London. 

8990, RAPH, W. KE. Gedge.—(J. Kélzer, 


8991. BORKENS for CEMENT, A. Glover, Swans- 


8902. Spinninc Macuinery, H. H. Lake.—(E. Eldriege, 
Rhode Island, U.S. 

8993. Lime, &c., H. H. Leke.—(La Société 
Bertet et Sisteron, Paris.) 


16th June, 1884. 
Tootuep WHEELS, J. Whittaker, Old- 


PRESERVING Mixx, D. Ker, London. 

8996. MetaLuic J. Whitley, Leeds. 

Piastic Tires, &c., O. Gibbons, 
ron’ 

8998. ENABLING Persons to RECORD Votes SEcRETLY, 
J. D. Kelly, Mullingar. 

8999. Ho.pers for IncanpEescent Lamps, J. H. Green- 
hill, Belfast. 

9000. ELEcTRO-DEPosITION of on Ro.iers, &c., 
W. A. Carlyle, Birmingham. 

Gas and Catoric Enorxes, H. Guthrie, Long- 


9002. for D. Bailey, B. Berry, 8. 
Stead, and A. Gomersall, Halifax. 
9003, Securtnc Tuatcn on Ricks, &c., T. B. Burns, 
Camelford. 
Coup.ina, T. Widdowson and G. Renshaw, 
e ffi 
9005. Bittnc J. Meyer, Paris. 
9006, KircHeN RanoEs, &c., J. A , Waterford. 
90U7. PREVENTING AccIDENTS in Kore Drivino, R. 
Hitchin an ond, Burnley. 
or Lear Sprinos, G. W. Willford, Shef- 
9009. FLEXIBLE TuBEs, M. Bauer.—(P. Sorgue, Paris. 
Sew1ne Macuines, J. H. Johnson.—(M. 


-) 
9011. Martino, J. Flinn, Stortford. 
9012. Soap, W. 
9013, Leapinc Back EXHAUST to the Borer, 
L. Crusius, Germany. 
9014. DisInFECTING M. Bauer.—(0. Schimmel, 


Saxony.) 
9015. Barrets for Jewe. Cases, 8. Wootton, 
London. 
9016. VeGETABLE Ivory Buttons, E. Berman, London. 
9017. Brakine Raitway Trains, A. Stewart, 
9018. Frreproor BLocks, C. Toope, London.—6th May, 


1884, 

9019. Buttons, P. Courcel, Paris. 

9020. Stay Busks, C. Libron, Paris. 

9021. Suip’s Pump, T. Sloane, London. 

9022, PREVENTING Extraction of Coins from MOoNeEy- 
BoxEs, T. Whetstone, London. 

9023. Frre-EscaPes, P. Jensen.—(P. Schmakl, Ger- 


many. 

9024. Boots and Suogs, T. Franks, Northampton. 

9025, Decorative Compounns for FaBrics, 8. Loewen- 
thal, London. 

9026. Propucinae from PHOTOGRAPHIC NEGATIVES 
Biocks for SurRFAcK Parintinc, H. 
Gardner.—(G. Sutherland, Adelaide.) 

Hines, &c., E. Haseler. —{W. Nicholson, 

9028. ene Ventitators, W. Lord, Middles- 


9029. —_ Dry Docks, A. Taylor, Newcastle- 


upon-Tyne. 
9030. Lamps, P. A. Bayle, Paris. 
9031. GLass Lamp Curmneys, P. A. Bayle, 
9032. InpIA-RUBBER Hosg, I. B. Harris, Bhinburgh. 
9033. Licutine Gas AUTOMATICALLY, T. Caink, 
9034, Freep Gear, P. P. Huré, Paris. 
9035. Tune Expanpers, P. P. Huré, Paris. 
9036. PorTaBLE Forces and BLowers, R. R. Gubbins, 


New Cross. 

9087. 3 Mitts, R. A. Lister and G. 8. Rich- 
mon 

9038. Sur Guercerie Booxs or of Musto, M. Reid, 


M. 
ABSTRACTS OF SPEOIFIOATIONS. 


reel Tur Ene at the 
of Her Majetye Commins 


8404. APPARATUS FOR on LOADING VESSELS FROM 


Licuters, 7. E. Heath, Northlands, Glamorgan.— 
10th July, 1883.—(Not led with.) 4d. 
Relates to the constru of a shoot and apparatus 
connected therewith. 
4574. &e., J. B. Bott, Manchester.—25th 
September, 1883.—{ Void.) 


4d, 

Consists in the construction of crucibles so that 
large quantities of metal may be melted, refined, or 
converted therein and po’ into 
moulds without the use of ladles and without tilting 
the vessel, 


4681. Gas Propucers, &&., J. E. Bott, Manchester.— 
2nd October, 1883. (Void. 


Relates Faye aioe manner of admitting the air 
pecnreey See for ensuring complete combustion of the 
fuel unde distillation in gas pro- 
ducers, and in fuel-supplying devices and apparatus 
for the same. 

4788. TeLecrapny, S. Pitt, Sutton, —9th Octo- 
ber, 1883.—(A communication from P. B. Delany, 

ites sys phy, in 
which the usual balanced cireuits are dispensed with, 
and which permits of two messages ~— simmul- 
taneously transmitted in the same or — 

i is is accomplished by means continuously 

d circuit b and an 

of pos Ae forks connected with the main ‘line at each 

station. The invention further relates to a sounder 

and the method of working the same. 

4852. Fitiinc, REGULATING THE QuaNTITY, AND Com- 
PRESSING PACKETS OF POWDERED SUBSTANCES, 7% 
Davis, West Bromwich.—11th October, 1883. 6d. 

Relates to the gencral construction of the combined 
apparatus, 

4869. Porous VessELs FOR THE PROPAGATION OF 
CERTAIN KINDS OF GRASSES AND THE LIKE FROM 
Seep, A. G. Biffo and G. Dionisio, London.—i2th 
October, 1883.—(Not proceeded with.) 2d. 

The composition consists of terra-cotta of 
kind obtainable in the environs of Turin and hard 
wood sawdust, 

4906. CENTRIFUGAL MACHINES APPLICABLE FOR Bott-| 
Inc Four, Dustisc or Finisainc Bran or 
Suorts, SCALPING THE FINER BREaKs FROM ROLLS 
OR OTHER LIKE Work, E. Fiechter, Liverpool.— lith 
October, 1883.—(A communication from L. B. Fiechter, 
Minneapolis, U.S.) 6d. 

Relates to improvements in the general construction 
of the machine and to the employment of a tension 
wheel; the counterbalancing of the beaters by Pag 
able balls or weights arranged on three nh ea on the 
spider; and internal draft checking discs. 

4946. Vacuum — W. H. Cullen, London.—lith 
October, 1883, 

The inventor claims in combination with a com- 
pound vacuum pump, a steam ejector applied to 
exhaust from the discharge of the second pump. 
5014. Manuracrure or Envewopes, &&., W. £. 

Walmsley, Salford.—22nd October, 1883. 10d. 

Consists, First, of mechanism for gumming the 
sealed flaps of blanks, and laying them 

, or em and pac! e same, the 
whole of the ina, Saiding, § being embodied in a single 
machine. 

5025. CHEcKING THR VistTs oF WATCHMEN TO PaRTS 
or &c., J. W. Fletcher, Stockport.—23rd 
October, 1883. 6d. 

The workman completes an electrical circuit at each 
intermediate place he visits; this records the time of 
his visit on a band of paper carried by the drum of a 
suitable clock. 

5051. meg B. W. Maughan and 8. D. Waddy, 
London.—24th October, 1883. 6d. 

Each blade is made of such a transverse section that 
its acting surface—that is to say, the surface which, in 
the act of propulsion, exerts pressure on the air or 
water—consists of two or more convex which 
may be segments of a circle or of an ellipse or other 
curved figure, 

5053. Preserving BEER, 0. BE. Pohl, 
Liverpool.—24th , 1883. 

Consists, First, in preparing “net bottles or recep- 
tacles by closing or stopping the eae or orifices of 
the same before they are i I fibre, 
such as asbestos; Secondly, in filling. the bottles or 

so prepared with milk or other liquid, with 
exclusion of air as far as possible. 

5083. Topacco Pires, W. A. oy and H. Lawson, 

e pro with a Ww 
or other similar absorbent filtering 


5002. Mecuanism For CROsS-CUTTING, Seranatino, 
AND Packine Tickets, &., J. M. Black, 
26th October, 1883. 6d. 

Consists in the construction, ent, and 
adaptation to revolving blocks of movable and fixed 
cutters, to be eraployed for cutting or sev from a 
length or web of paper, card! or the 

like, pieces of a uniform represen ting ‘tickets, 
cheques, or labels. 

5102. Sroves, &c., G. Daves, Manchester.—27th October, 
1883.—(A communication from F. Jackson, San 
Francisco.) 6d. 

ts of an enclosed stove for general coo 

purposes, compris: a fire- 

flues, and oven, all 1 

with a chimney or smoke pipe, ond readily pon gg 


5109. Generation, StoracE, REGULATION, DisTRIBU- 
tion, &c., oF Exvecrricity, J. S. Williams, River- 
ton, New York, U.S.—z7th October, 1883. - 5s. 2d. 

This voluminous specification contains 124 of 
subject matter and 14 sheets of drawings, and relates 
to **the generation, storage, distribution, regulation, 
measurement, and utilisation of electricity, and appa- 
ratus or means therefor.” Judging from the draw- 
ings only, the points of novelty appear to be a motor, 

a Sse generator, secondary batteries, and 

y batteries, and a motor, to 
the propelling of ships. The inventor refers to four- 
teen previous specifications. 

5112. VenTILators For &e., J. W. Gibbs, Liver- 
pool,—29th October, 1883. 

to improvements on wteit No. 3515, of 1881, 
tilating alsu. 


Relates 
the object being to adapt it to upcast ven’ 
The inventor uses, besides the holes described in 
former patent to let the drip out, openings fitted with 
valves, with weighted levers inside the ventilator. 
5113. H. C. Bull, Liverpool.—29th Octo- 

oer, 

| wey power piston and secon piston, which 

tter is worked by a cam, and whereby the combus- 
tible charge is drawn into the cylinder, and the pro- 
ducts of combustion are expelled, and the combustible 
charge is compressed and forced between itself and 
the primary power piston for ignition. 
5117. Pire on Pegs J. Gaskell and G. G. Exton, Chip- 

th October, 6d. 


1883. 
The pipe or oy is constructed with folded or inter- 
locked oy mere joint or joints, the folds, or folds 
and strips, forming such folded or interlocked longi- 
tudinal joint or joints being welded together. i 


5130. Fasrentnes ror Covers or Cases oF U: 
&c., B. G. Brewer, London.—29th October, 1883. 4d. 
Relates to the em; joyment of a spring consisting of * 
one or of several ches contained in a slide or 
sheath applied to the upper part of covers or cases for 
umbrellas, &c. 


5131. W. F. Thomas, London.—29th 
October, 1883. 


——_ to improvements in the general construction 
and arrangement machin particularly 
sowing 


adapted for heavy work, such as 
5141. TerepuHones, W. Gillett, Flushing, N.Y., U.S. 
—30th October, 1883. 6d, 
The diap ‘has fixed to it a concave dise, and so 


communicates its motion to a series of pins, each of 

with an induc- 

ae gy with its own separate 
the batteries are connected - 


4 


which makes i 
tion _ each in turn 


t 
} 
materia 
a 
together to the one line wire. The diaphragm is held 
in place by an annular bead on the face-piece and a 
suitable surface on the adjacent portion of the instru- 
| ra edges contributing to the 
und, 


it 
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5142. Licht Essences py THE Dts- 


ously. (1) A fixed t ture never ding dull 
red ‘in the retorts. (2} The permanent action of a 
currentof gas and steam, previously superheated and 
led into the retorts during the the whole time of the 
distillation. (8) The influence of a mean pressure of 


a fifth of eye poe maintained in the retorts by 
means of a Y ang 


eg d at the series 
of barrels. 


5146. or Macurxes, 

and K. Adcock, —30th Octo- 
1883.—(Not proceeded with.) 2d, 
formation of a “lap” the dra’ 
‘to operation an tro-magne’ 

armature releases the stop rod. a" 

5147. Preventixe THE Pottvution or Rivers, 7. D. 
Harries, October, 1883.—{Not 
proceeded with.) 2d. 

Relates to the employment of reservoirs, each of 
sufficient capacity to contain the polluted water from 
one day’s operations in the factory. 

5148. Propuctiox or Peroxips or Hyprocey, F. C. 
Glaser, Berlin.—30th October, 1883.—(4A communica- 
tion from M. Traubde, Breslau.—{ Not proceeded with.) 


Relates to improvements in the general process. 
5151. Transmission oF INTELLIGIBLE SIGNALS BY 
A. Cassagnes, Paris.—30th October, 


This relates to a combination of the quadruplex 
system with a mand pant —, so as to it of 
the transmission and printing by electricity of =~ lg 


hic signs. It is also sta’ 
a so as 
to enable the hearer to print on a band of 
paper. 


8153. S. Schisgall, St. Petersburg.— 
The on of two wheels, an arrange- 


magnet alternately an 
tised automatically by the action af the clockwork. 
5154. Incisep on DESIGNS ON THE 
T OTHER SURFACES OF STEEL, &c., J. 
— 30th October, 1883.—( Not proceeded with 


din a bit var- 
nish, and is then transferred to the plate, which is 
then — to the action of acids or an electric 


October, 1883.4 communication from J. G. Dupuy, 
France.)—{ Not with.) 2d. 
—_ to an arrangement for controlling the supply 


5157. Saws, J. H. Johnson, London.—30th 
1883.—(4 Srom F. A. Treemé-Becker, 
Paris.)—{ Not eeded with.) 2d. 
Consists in com’ ig saws with Sanne ening 
or smoothing the surface of the wood. 
5158. Execrric Lamps, &., 4. Swan, 
Gateshead.—30th October, 1883. 6d. 
The neck of the globe is —— with projections 
ith bl d to the 
terminal wires ten, and are held by 
springs connected through the holder with the con- 
ductors. The holder may be formed in two parte, 
which are locked together with a bayonet-like joint. 
The holder is also modified so as to take a lamp ha 
- or wires projecting as loops from the sides 
nec! 


5159. Exvecrric Lamps, J. Swinburne, 
October, 1883.—(Not proceeded 
with. 


The filaments are made from cotton acted on by 
strong nitric acid, then washed with water, and after- 
wards boiled in a sol of The joints 
are made by a carbonaceous cement. 


5161. Measurinc anp CoNTROLLING THE FLow oF 
Liquips, F. B. Hill, London.—30th October, 1883. 


Relates partly to the employment of a valve com- 


ring 
chamber or gots when the proper oh eye of liquid 
eld up by wed 


il the said measuring 
is empty, or nearly so, and will then be ose 
by gravity. 
5162. Mecuanicat Tors, J. M. Richards, London.— 
30th October, 1883.—{A communication from J. D. 
Brooklyn. (Not with.) 2d. 


tober, 1 ‘ot proceeded w 2d. 
Relates to a self-cocking revolving gun fr miliary 


vurpoans, Ss being cecked, fired, and 
alae 


5164. Wacoys, A. M. Clark, 
October, 1883.—{A communication 
JSrom W, Fallon, Newbury, U.8.)—{Not proceeded 


Relates to improvements in tip wagons or trucks 
which are constructed with a platform composed of 
two vines of equal dimensions, hinged together at 
their , and Ing on the cap-sills. 

5165. Ssconpary Barrertes, L. Pulvermacher, 
London.—30th October, 1883.—{Not proceeded with.) 


ond nent tet spinning lead wire on a 
a, copper, and lead wires, 


covered cor en wound about a 
—¢ lead. The coil ents are 
in acylindrical vessel containing 


iytic | iquid. 
5166. Gatvanic Barrertes, J. L. Pulvermacher, Lon- 
don. ith. 


—30th , 1883.—{ Not proceeded wi 2d. 
The element descri! the previous specifica’ 
is, gone the cotton coating of the com- 


d cord, used in conjunction with a zine rod to 


orm a battery. 
Williams, 
1883. proceeded with 
in constructing the raft in ee 
eonsisting of air-tight chambers or compart- 
which are so hinged or connected together 
that when closed up they form a seat, and when 
opened out they form a raft, the said portions being 
retained or secured in their open position by suitable 
joints, and by bars pivotted or hi 
to one of the compartments and held in place, 
and secured to the other compartments by fastening 
contrivances. 
6171. Dirrereytiat Drivinc Geak FoR 
C. V. Boys, London. —31st October, 1883. 
Consists in the construction of disterential driving 
oe, wherein balls en recesses of a 
wheel are by dione three recesses into a 
V groove formed Cisetgon @ coned edges of discs 
attached to the two differentially driven axles. 


‘Relates to the particular construction of the dobby 
and apparatus for actuating the same. 


5174. Movine THe Pots oF Teauwavs, B. C. Urry, 
London.—31st October, 1803. 6d. 
The o Prete sy is to enable ‘the driver or other person in 
a tram-car to move the points at a junction 
just poy toh the wheels of the car reach them so as to 
ensure the car running in the right groove or direction, 
and the invention essentially consists in the employ- 
ment of a rail laid parallel with the rails of the = 
manent way just before the junction is reached, thi 
said rail being connected by mechanism with the 
points, so that when depressed by a tappet or device 
on the car it moves the points ond ensures that the 
car will run in the right groove or direction. 


5176. Mounrinc or Carriace Bopres, H. A. G. 
Somerset (Lord A. Somerset), Badminton, and F. 
Mulliner, London,—31st October, 1883. 6d. 

The inventors fit to the front and back frames of the 
underwork transverse ae in connection with 
elbow from the for = 
leather on which the y of the carriage res’ 
after the manner of the hind part ‘f a ‘ilbury. 


5177. ARMATURES FoR ELECTRICAL APPARATUS, F. C. 

r, Berlin.—3lst October, 1883.—(4 communica- 

tion from K. Luedtke and G. and A, I. Gravier, 

The armature is constructed by arranging a number 
of elements together, each peti aes by sprinkling 
in filings on a sheet of paper held over a magnetic 

e 


seve. Cotour Boxes, 7. Foxall, London.—81st October, 


Relates to the means for securely holding the colour 
pans in place. 
5180. Etecrric orn Fire AtarM, F. J. 

Harrison, .—8lst October, 1883. 6d. 

This consists of a portfire charged with a material 

wy Fe powerful light, and fitted with detonators. 
Th sledaber is electrically connected with all the 
doors and windows of the ouse, and these are so 
arranged as to complete the —_ on any one of them 
being opened. When as a fire alarm, a coloured 
fire composition (red Ppsubetaly? is used. 


5181. Frurp-pressure Encives, H. Coppinger, 
Cork.—31st October, 1883. 6d. 

Consists in a rotary apparatus applicable as a motor 
or pump, or meter, the construction with a sliding 
abutment or abutments in a cylinder of a rotatable 
part resembling in form two half turns of a helical 
screw thread right-handed and left- 

edges in such a way na 
to form one piece, Rosier a circular circumferen 
surrounding an axis common to both halves. 
5182. Sroprers ror Borries, &c., W. J. 
London.—31st October, 1883.—(Not proceeded 


2d. 
The stopper is formed of a cuy and a plug. 

5184. Nartine Macuixes, W. F. Watson, London.— 
8lst October, 1883.—{A communication from J. 
Swift, Brooklyn. Not with.) 4d. 

Relates to machines for f nails to the work 
into whieh t they are to be on and for driving the 
said nails. 


5185. Maxine anp ATTACHING THE HEELS or Boors 
AND Spoes, H. A. Oldershaw, Leicester.—31st Octo- 
ber, 1883. 6d. 

to the of 4 

e two processes of mal or bu up the hee! 
and af attaching the same to the boot orshoe, 
are performed. 

5186. Macurves ror Sewinc Carpets, W. R. Lake, 
London.—31st October, 1883.—(A communication 
Jrom A. Neustadt, San Francisco.)—({ Not 
with.) 2d. 

The chief object is to provide improved devices for 
holding the edges of the tas itis being sewn, 
and for causing the entire machine to travel along the 
carpe’ the manner necessary for permitting the 
stitches to be made in a proper manner to form the 
seam. 

5187. Apparatus For DRILLING oR Cuttine 1x 
Merat, &. K. Jones, Birkenhead. —ist November, 
1883.—(Not proceeded with.) 2d. 

Relates to improvements on patent 2190, a.p. 1883, 


and consists partly in means of obtaining rapid motion 
of the drill stock. 


5188. Mixers’ Sarery Lamps, 7. Thomas, Ystrady- 
Jodwg, Glamorgan.—lst November, 1883.—{ Not pro- 
of the frame f. 

part p consists e e for 
y or glass tubes, gauze tube, metal tube 
and chimney or lamp top, and the lower part of the 
lamp consists of the lamp proper with air 

oil he wick tube and wick, and appliance for ex- 

tinguishing the light in the attempt to open the lamp, 

and the lock to the lower to the 
upper part to prevent the p being opened by un- 
authorised persons. 

5189. Apparatus ror InpicaTING BY Foc SIGNALs 
THE DIRECTION oF A Suip’s Course, C. Thomas, 
South Shields.—1st November, 1883.—(Not proceeded 
with.) 2d. 

ment whereby it is opera’ a at sea an 
while the ship is on her course. bd 

5190. Mawnvracture or Net orn Twist Lace, 
Birks, jun., Nottingham.—lst November, 1883. 


Relates to the method of manufacturing a fabric by 
means of bottom bars and stump bars. 
5191. Macurvery ror SERRATING THE EDGES oF 
REAPER Knives, SICKLEs, &c., H. Theaker, 
—lat November, 1883.—(Not proceeded with.) 2d. 
Relates to improvements in the general construction 
of the machine. 
5192. Various Kixps or Sucar, Tra, or 
OTHER SusstaNces, &c., J. Richards, Taviatock.— 
lst November, 1883. . 


Consists of a cylindrical machine it with a 
mixing chamber and a netted or m 
chamber and screens or for mizing # sugar a | 


other like substances, and balls or weights for crushing 
lumps thereof, whereby a mow weet delivery of evenly 
mixed material may be maintain 
5193. Oxsrarsinc CompounDs OF FOR MAKING 
Picments, &c., A. French, Morriston, Glamorgan. 
4d. 


—lst November, 1883. 
Relates, First, to heating a sublimate, consisting 
eee ly of sulphite of lead with hydrochloric acid ; 
ly, making the sublimate with chloride of lime. 


anes BENDING OR SHAPING ANGLE IRON OR STEEL FOR 
+, D. G. Port Glas- 
a and D. Thomson, J ha b 
1883. 6d. 


Relates principally to the arrangement of the rollers. 


5195. Manuracture or Porous Pots anp Porovs 
PLaTes For Gatvanic Batreriges, 7. Coad, Lon- 
don.—lst November, 1883. 2d. 

The ordinary clay mixed with a solution of vinegar 
and sugar is used, and the vessels formed of this are 
surrounded with plumbago while being baked in a 
crucible. 

5196. Carpixa Encrnes, H. J. Haddan, London.—tst 
November, 1883.—(A communication from R. F. 
Barker, Massachusetts, —(Not proceeded with.) 2d. 

The inventor combines a ro’ brush and a rotary 
beater with the main card cylinder and the “raising 
cylinder” thereof, and also uses with these devices an 
impurity receiving trough. 

5198. TELEPHONE AND 
ReEcervinc INSTRUMENTS, . St. George, 
November, 1883.—( Not proceeded with.) 


The bell shaped mou is laced me of 


described. 


5107. Gray Puririers, H. J, Haddan, ig 
November, 1883.—(A communication from L. Bande- 
ville, Arras, France.)—(Not with.) 2d, 

Relates to the construction of a machine for A areal 
ing or cleaning grain by means of a blast of 

5201. Te.epHone TRANSMITT L 
London.—lst November, 1883. 

relates to ist 


5272. Propucrion, REGULATION, AND UTILISATION oF 
Etectric anp Forces, J. 8. Fairfax, 
London.—Tth November, 1888. 10d. 

This relates to methods of joining er either 
single or multiple pieces of short portions of con- 
ductors so as to facilitate the operation of placin 
them in position upon any required form of core an: 
them to a commutator. The conductors 


This and 
in surrounding the ends of the pt} with a 
sleeve, the contact between the ends of the electrodes 
being formed through a layer of grains of sodium. 
5208. Apparatus FoR OPERATING AND CONTROLLING 

Raitway Pornts anp Siena.s, S. Pitt, Sutton.—lst 
November, 1883.—(A communication from R. 
Bianchi, Turin.) 8d. 

Relates to mechanical means by which the inventor 
can form a central cabin, set the road signals, the bolts 
of turntables, blocks, &c., by means of an acc umulated 
power, and of liquid transmitting it to absolute —— 
tions which are previously fixed, by a special sys’ 


of paratus, or or again to 
re-arranged Co! by. the same sys 


ocking apparatus. Other impr 
ones. MANUFACTURE OF ALKALINE EARTHS, A. C. 
Henderson, London, — r, 1883.. com- 
proceeded wit. 

The inventor ee azotic acid for converting the 
salts, carbonates, and so forth, into sulphurs, phos- 

horus, &e., and in calcinin the nitrates in retorts 

ined with clay, without the loss of any product. 

5209. Siie Hooks, &c., H. Bezer and P. A. Thomas, 
London,.—2nd November, 1883. 6d. 

Relates partly to constructing slip hooks or slip 
links with a weight or equivalent device acting upon 
the latch, in such manner as to release the itch 
automatically when not retained in gear by the effect 
of a weight or body suspended to the pivotted arm or 
link, the normal position of the lai being out of 
gear. 

5210. N. Rolland and 
H. B. Ford, London.—2nd November, 1883.—(Not 
proceeded with. ) 2d. 

The armature consists of a series of radial electro- 
magnets, with their alternate p— ou 
This revolves within a of pound 
permanent magnets radially arranged. 

5211. Fioors, &c., G. W. von Nawrocki, 
Berlin.—2nd November, 1883.—(A communication 
F, Arnecke and Co., Blankenbur; 

Relates to the employment of end-; 
grained wood. 

5212. Manuracrure or Steet, W. Crebbin, Liver- 
— —2nd November, 1883.—(Not proceeded with.) 


The molten metal is prepared in the ordinary way, 
but on its discharge from the converter into the tank 
or other receptacle, a proportion of manganese, con- 
sisting of peroxide of manganese, and also protoxide 
of manganese, is added. 

5213. Manuracrure or Carpets, 7. Tempest, Radford, 
Kidderminster.—2nd November, 1883. 2d. 

Relates to the employment of warp threads consist- 
ing of or partly consisting of metallic thread wire or 
strips. 

5214. Mountine anp Fixixc THE Seats oR SappLEs 
or Bicyoies, &c., Harrington, Coventry.—2nd 
November, 1883. 

Relates to a means 3 sliding the seat into place and 
fixing it. 

5215. Ornamentine Ciorus, H. H. Cook and H. Hep- 
worth, Leeds. —2nd November, 1883.—{ Not 

to fi k t in 

e object produce or 
several colours on a cloth wi 2 thack and white 
ground, 

5216. Apparatcs For VENTILATING Rooms, &c., AND 
PREVENTING SMOKE, F. A. Wendt, lon.—2nd 
November, 1883.—{ Not proceeded with.) 2d. 

Relates to the construction of a rotating ventilator. 
5217. Treatinc Hipes or SkINs IN THE Manvurac- 

TURE OF LeaTHeR, W. &. Lake, London.—2nd 
November, 1883.—(A communication jJrom Mme. 
Garnier, Paris.)—{ Not proceeded with.) 2d. 

Relates to apparatus for the ive performance 
of the various operations attending the 
treatment of hides, skips, or skins i in the manufacture 
of leather, from the steeping of the said hides, skips, 
or skins to the finishing of the same. 


5218. Browixa Macuines, F. C. Glaser, Berlin.—2nd 
November, 1883.—(A communication from B. Gléck- 
ner, Halbau, Prussia.) 4d. 

Refers to the construction of a blowing machine, in 
which the hermetic confinement of the air to be forced 
is effected by a fluid. 

5219. Pick anp HaAnpLe, J. Crooks, Eckington.—2nd 
November, 1883.—{ Not proceeded with.) 2d. 

. -. tes to the mode of fixing the pick on the 


5220. Manuracture or RELiEvo Maps, H. E. Newton, 
London. unication 


ed or cross- 


moistened state upon io bet moulds d of 

— representing proportionately the several height 

levels of the map. 

5221. Curtains anp Drop Scenes FOR THEATRES, 
one F. N. Leyde, Birming' ham. 2nd November, 1868. 


5233 Propuction or Motive Power, &c., W. R. 
London.—8rd Ne A communica- 
tion from C. Bmmanuel, Paris.)—(Not proceeded 


This relates to the ducti ti motive 
electricity. 

5251. Recervinc InsrRuMENT oF TELE- 
PHONES, H. J. Allison, London.—6th November, 1883. 
from J. H. Robertson, Brooklyn, 


The receiver is in the secondary circuit of an induc- 
tion coil, having in its primary circuit the trans- 
mitter. The secondary circuit is so arranged that the 
induced current through microphonic contacts 
as well as the hi of the receiving electro-magnet. 
5252. Evecrric Lamps, H. J. Haddan, London.—6th 

November, 1883.—(A communication from F. H. 
Werner, Lindenthal, and L. Ochse, Ehrenfeld.)—( Not 
proceeded with.) 2d. 

This relates to a lamp adapted to serve either ‘‘as an 
incandescent lamp or as an are lamp, or as both 
together.” 

5254. Luminous CaRRiaGE FoR ADVERTISING PuR- 
age L. y Loyola, Paris.—6th November, 1883. 


images upon screens forming part of a carriage. 

5263. Gatvanic Batrertes, C. D. Abel, London.—6th 
November, 1883.—(A communication from G. 
Przibram, H. Scholz, and W. Wenzel, Vienna.)—(Not 


proceeded "with. ) 4d. 
The positive electrode of platinum s in a 
compartment of the cell con ni acid, the 


negative electrode is placed in a solution of common 
salt, and a third compartment contains concentrated 
sulphuric acid, 


5298. Commurators or ELEcrRIcaL ~ 
Johnson, London.—8th November, 1883. 
Z. T. Gramme, Paris, Not 
wit 
This relates to methods of adjusting the brushes 
upon the commutator. 


are made by stamping, bending, or ary hyper shapin 
suitable sheet metal strips, as de in patent 5006 
of 1882. A commutator is described for commutating 
an alternating current generator so us to transmit a 
continuous current to the working circuit. The cores 
of the field magnets are hollow. A regulator is used 
to either control the speed of an electro-motor, the 
exciting current or the induced current of a gene- 
rator, or the speed of the prime motor. There are 46 


SELEOTED AMERIOAN PATENTS. 


Frome United States’ Patent Office Oficial Gazette. 


298,542. Brr Brace, Charles H. Amidon, Buffalo, N.Y. 
Filed October 18th, 1883. 

Claim.—{1) The combination, with a bit socket and 
a crank having its axis arranged at an angle to the bit 
socket, of mechanism whereby the rotative motion of 
the crank is transmitted to the bit socket, and an 
angular or elbow-shaped frame or support, ‘whereby 
the bit socket and crank are retained in their Telative 
— , substantially as set forth. (2) The combina- 

on, with a bit socket and a crank D, having its axis 
arranged at an angle to the bit socket, of a frame C, 
having at one end a head F, in which one end of the 
crank is supported, and at ‘its a end a bearing 
B, in which the shank of the bit socket is supported, 


and mechanism whereby the crank is connected with 
the shank of the bit socket, substantially as set forth. 

(3) The combination, with the bit socket A and — 
a, of the crank D, the frame C, having a head F, bear. 


ing B, and extension G, and a universal oint E, 
— the crank D with the shank a, su 
as set fo: 


298,567. Axvit, oo Fisher, Trenton, N.J.—Filed 
December 20) 

Claim.—An a — a steel face-plate and a 
steel or wrought iron plate covering the horn, the 
union being effected by casting the iron bod = —_ 
plates, in which the adjacent extremities of 


298567 


piece and face- pate as age od one above the other, and out 
of contact wii other, and in which the cast 
metal extends I. the entire surface of the face- 
plate, and between the end thereof nearest to the horn 
and the horn piece or plate, substantially as and for 
the purposes set forth. 
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TILLATION OF CoaL, &c., N. 4. Hélous, Paris.—30th 
October, 1883.—{ Not proceeded with.) 4d. 
The process is based on the rational and permanent 
production of acetylene. The result is obtained by 
the intervention of three influences - simultane- 
298542] 
~ 
5 
the oscillations of the latter be roduced by an | x 
G 
Ve 
5156. Ferrinisine Manure, B. Edwards, London.— 
30th October, 1888.—{A communication from A. 
Chénard, Paris.)—{ Not proceeded with.) 2d. 
Relates to a method of treating coal tar and com- 
bining it with lime and phosphate of lime, so that it 
can be used as a manure in a state of powder without 
affecting its natural qualities. 
— 
Relates to the method of bringing maps of various 
kinds into exact and proportioned relief, and consisting 
of wire 
wn. re 
zd. 
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MACHINERY AND MECHANICAL APPLIANCES 
AT THE INTERNATIONAL HEALTH EXHI- 
BITION. 

No. VI. 

Messrs. Hughes and Lancaster, Chester, the licensees of 
the Shone patents, have provided in full working order an 
interesting exhibit of the Shone system of sewerage, show- 
ing the action of the automatic pneumatic ejector and 
the automatic flush tank, the air for working the appa- 
ratus being compressed by a Westinghouse compressor, 
such as is used on locomotives. The exhibit con- 
tains a water-pressure engine —the invention of Mr. 
W. Donaldson, Victoria-street, 8.W.—so that within the 
small space of 12ft. by 10ft. there is a complete exhibit of 
the whole system, worked either by steam or water power, 


Fig. 3 


A 


TR. 


GIPHON OUTLET TRAPPID 


Fig 2 


every machine being self-acting, and only coming into 
operation when there is sewage to be dealt with. fore 
entering into a description of the machines, it will facili- 
tate the comprehension of the principles of working if we 
first give a few particulars of the Shone system of 
sewerage. Two of the chief yo to be aimed at in any 
scientific method of dealing with sewage are, the avoidance 
of large sewers at low gradients, in which the height of the 
liquid is subject to great variation, and the rapid delivery of 
the sewage to its destination before decomposition has set in 
to any very great extent. In the ordinary system, when the 
sewage cannot be directly conveyed by gravitation, the 
common practice is to construct a network of sewers con- 
verging to one point, at which is provided a reservoir of 
sufficient capacity to maintain a fairly uniform rate of 
pumping; and, as a rule, this plan necessitates the use of 
the sewers themselves for storage purposes, the gradients 
being generally very flat. Under these circumstances, the 
greatest vigilance, combined with frequent flushing, are 


| sewrelling to — the generation of foul gas, the 
greatest difficulty arising when the sewers are empty, 
owing to the surfaces being coated with slime, which de- 
composes when exposed to the action of the air. The 
network of sewers is also extremely costly, as they 
usually have to be constructed at t depths in excava- 
tions sometimes charged with subsoil water. By Mr. 
Shone’s plan it is claimed that these difficulties are 
entirely avoided. The district to be sewered is divided 
into small areas, within which gravitating sewers of the 
minimum size can be laid at good gradients without deep 
excavations, converging to a point suitable for the esta- 
blishment of an ejector station, the ejectors being placed 
| below the surface of ground—if necessary under the 

busiest thoroughfares—without occasioning any incon- 
| venience. The various ejectors are connected together by 


” 


mains conveying compressed air from the compressin, 
engines, and no rsonal attendance is requi 

beyond an occasional inspection. The position of the 
air compressors is not material. If the local authori- 
ties own a water pumping station or works, 
the air may be comp at either without in- 
crease to the existing staff; and failing this, the pump- 
ing plant may be erected near to a coal siding or on some 
other convenient site. If water power is available, it can 
be used in place of steam, and in any case the cost of the 
whole installation is not much affected by the distance 
over which the compressed air has to be transmitted, as 
the size of the pipes is so small. When only a portion 
of the sew has to be raised, or when the lift is so 
little that the total engine power required is small, 
it is more economical to use a hydraulic engine supplied 
with water from the town mains, because of the ineffi- 
ciency of steam engines of low power. Water, even if it 
has to be pumped at a pressure of 501b. per square inch, 


only costs on a large scale some 20s. per 1,000,000 gallons 
for fuel, &c.; while the outlay, as regards first cost of ma- 
chinery, will not be affected by the small quantity 
required for air-compressing pv In this way the 
actual cost of pumping only comes to about $d. per hour 
for a horse-power consumed in a water-pressure engine. 
To provideuniformity of working, receivers are required, the 
air being compressed to a slightly greater pressure than is 
necessary to raise the sewage, but in some instances the 
mains themselves afford quite enoug) sto’ capacity. 
When the full pressure is attained, a self-acting arrange- 
ment stops the air pumps, so preventing useless expendi- 
ture of power. As soon as the ejector is filled, an 
automatic valve admits the compressed air, which forces 
the fresh sewage either into a rising main under pressure 
or into a gravitating sewer, and so on to the place where 


AVITATING 


VERTICAL SECTION A.B. 


Fig. 6 Fig. 7 


it is to be treated or utilised, the conveyance being so 
rapid that there is no possibility of the generation of foul 
gases by decomposition. In using compressed air in this 
manner it is obvious that the whole of the work done by 
the onan engines is sacrificed, and for isothermal 
compression is is represented by the expression 
A V log.. R, where A is the atmospheric pressure on a 
unit of area, V the number of units of volume of free air 
compressed and discharged into the receiver by one 
stroke, and R the ratio of compression. The total work 
done both by the engine and external air during one com- 
plete stroke is A V (1 + log.. R), the work done by the 
air being in all cases equal to that required to discharge 
the compressed air out of the cylinder. It is evident, 
therefore, that there must. be a limiting value of the 
height to which liquids can be raised on the Shone 
system, as economically as by direct pumping, and the 
following table, showing the work done in compressing 
the air to different absolute pressures in six cases, has 
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"been calculated with a view to ascertain this limit:— 


ig 3 
Isothermal Adiabatic | 
feet. compression. compression. 

= 0 FES 
859 | 706 900 902) | | 2°46 
33 | 1467 | 1058 | 1°39 | 1500 | 1300 | 1°15 | 1-27 | 1°59 
49} | 1940 1270 | 153 | 2150 168T 1°80 142 | 1°77 
66 | | | 1°65 2700 | 1°51 | 1°89 
sag | 2650 | 1512 | 1°75 | 8200 | 2166 | 144 | 1°59 | 1°99 
oo | | re | 3620 | 2376 | 152 | 1°63 | 2°08 
Columns 1 give the values of the work done by the 


engine in compressing the air isothermally and adia- 
batically respectively; Columns 2 the net work done 
in raising the liquid ; and Columns 3 the ratio between 
the two values. As the actual compression is probably 
somewhere midway between isothermal and adiabatic, the 
mean ratio is given in Column 4; while these values 
increased by 25 per cent. to allow for friction and leakage 
are given in Column 5. No allowance has been made for 
slip past the ejector valves, as it is stated to be extremely 
small in proportion to the volume of each discharge. Besides 
this, Sir Frederick Bramwell, in the case of the Mekarski air 
compressors at Chautenay, found the value of this factor to 
be 18 per cent., so that there would appear to be more 
than sufficient margin to cover the loss from slip. In the 
case of engines used for sewage pumping, the indicated 
horse-power of the steam cylinder is not unfrequentl 
equal to double the power estimated in net weight of 
water raised, and only under exceptional circumstances is 
the former less than one and a-half times the latter. Up 
to lifts, therefore, of about 60ft. it would seem that forcing 
by compressed air is more economical than direct pumping; 
while if the pumping machinery is of small capacity, the 
economy is likely to extend even beyond this height. 
In town sewerage, pumping by compressed air admits of a 
still greater economy, as in cases where the sewage has to 
be raised a great height and the levels of the drainage area 
vary considerably, the area may be divided into zones. 
With a single pumping station in the ordinary system, the 
whole of the sewage has to be pumped in one stage from 
the lowest to the highest level, but in Mr. Shone’s plan the 
sewage from the lowest zone has only to be raised this 
height. In order to carry out this division of districts it 
is not necessary to have air mains under different pressures. 
If it is thought desirable to raise the sewage from the 
lowest to the highest level at one lift, it will be necessary 
to compress the air in the first instance to the maximum 
density required for the highest lift, and to allow it to 
expand again to the volume corresponding to the pressure 
due to the next lift, and soon. The best way, however, is 
to divide the maximum lift intoa number of as nearly as 
possible equal stages, and to compress the air to the 
density required for one lift, the sewage being ejected suc- 
cessively through the several stages. At first sight this 
might appear to involve a loss of economy, but it is not so, 
as in point of fact there is considerable gain in dividing up 
the lifts in the manner indicated. For the sake of illus- 
tration, we will suppose that a given volume V of liquid 
has to be raised 132ft. If this is accomplished in one 
stage, the volume of free air required would be 5 V, and 
the work done with isothermal compression is represented by 
5A V log..5 = 8A V. 
On the other hand, if the liquid is raised in four lifts, each 
of 33ft., the free air compressed would be 2 V, and the 
work done 
8A Vlog. 2 =5.5 AV. 

If we add 25 per cent. as in the table for friction of 
machinery, &c., the indicated work of the steam cylinder 
would be represented by 7 A V for the four lifts, which is 
about 75 per cent. in excess of the net work done in lifting 
the water, showing that by this method sewage may be 
raised 132ft. with economy about equal to that in 
direct pumping. In this way a lift of 200ft. if 
divided into six stages, would require about double the 
indicated horse-power estimated from the net work done. 
From the preceding description of the Shone system it will 
be seen that sewers with good gradients can obtained 
even in flat districts, and it is therefore specially suited 
for seaside towns with long level frontages facing the sea. 
By providing a proper number of ejectors, the sewage is 
rapidly discharged before decomposition can take place, 
and any sudden rush of sewage is provided for by the 
accumulation of compressed air in the receivers. It is this 


latter feature which enables the ejectors to deal with the | Th 


varying quantities of sewage as quickly as it comes, with- 
out suddenly affecting the rate of working of the com- 
pressing engine. Figure 1 shows one form of ejector sta- 
tion in section and plan. The gravitating sewers deliver- 
ing to the ejector converge to a manhole, say, at a cross- 
street, and with this manhole the inlet pipe of the ejector 
communicates. Both inlet and outlet are provided with 
ball valves, this being the type best adapted for passing 
sewage matters. The automatic air valve, which in this 
design is fixed in a cast iron box under the street, is actu- 
ated by two buckets, which are fixed to an iron rod pass- 
ing out of the ejector through a stuffing-box, and which is 
attached to the main lever of the automatic air valve. 
The lower bucket is suspended near the bottom with 
the open end upwards, and the upper one is inverted at 
the top of the ejector. When the liquid rises and reaches the 
inverted bucket, the contained air causes it to rise, and so 
actuate the air valve and admit compressed air to the 
interior of the ejector. The inlet sewage valve at once 


closes, and the air pressure forces the sewage through the 
outlet valve into the rising main. When the surface of 
the liquid within the ejector sinks below the level of the 
lowest bucket, which remains full of sewage, its weight, 
suspended in the air, pulls down the rod, and so reverses 
the action of the air valve and allows the compressed air to 
escapeintotheatmosphere. Thesewage delivery valveatonce 


closes, and the ejector again commences to be filled through 
the inlet valve. The weight of the buckets, when empty, 
is balanced by the weight shown in the engraving above 
the valve box. It would seem that Shone’s pneumatic 
ejectors are well adapted for raising liquids in chemical 
works and breweries, as they can easily be made of 
materials not acted on by chemicals. They are also adapted 
for raising heated liquids; and in this case the compressed 
air would be expanded by the heat imparted from the 
liquid, and its volume be increased, thus reducing the 
quantity of air required, and effecting a saving in pumping 
power. For pumping in mines there would, no doubt, be 
a benefit from the use of compressed air, which would 
assist the ventilation; and for irrigation purposes it would 
often be a great convenience to have a number of auto- 
matic pumping stations, all worked with air compressed 
at one central point, and transmitted in various directions 
through small pipes. The system is in operation at East- 
bourne, Warrington, Winchester, and other places, and we 
understand that the Corporation of Warrington have 
recently ascertained, by actual experiment, that the con- 
tents of the pails on the tub system can be transmitted to 
great distances by the ejectors, and the offensive and costly 
cartage through the main streets avoided. 

Another apparatus exhibited by Messrs. Hughes and 
Lancaster is Shone’s hydraulic house sewage ejector, which 
appears to be an exceedingly efficient instrument, more 
especially when good gradients cannot ordinarily be 
attained. Ordinary house drains even of small bore, and 
laid with due regard to inclination, very often become 
receptacles for, rather than the means for getting rid of, 
sewage, their foul condition being caused by the inter- 
mittent and greasy nature of the discharges that are made 
into them. It is to overcome this difficulty that the house 
ejector has been designed. The apparatus is intended to 
be fixed in some convenient position in the house premises, 
to which all drains can be made to converge, these drains 
being of short length, and so inclined that the discharge 
from a water-closet, for instance, cannot fail to gravitate 
quickly from the bottom of the soil pipe into the 
ejector, the same remark applying to the waste from 
sinks, lavatories, &c. The sewage, therefore, reaches 
the ejector in a perfectly fresh pie, ~My and if it has a 
capacity of fifty gallons, while the aggregate discharge is, 
say, 300 gallons per day, it will be filled and emptied six 
times. Fig. 2 will enable our readers to understand this 
apparatus. It will be seen that when it is coupled up to 
the drains which supply the fresh sewage, and when the 
ventilating pipe is fixed, and when it is also connected to 
the main drain, the apparatus forms a perfect trap as 
between the house drains, which carry the sewage into it, 
and the main drain which carries the sewage out of it. 
The illustration shows the apparatus as it would appear 
instantly after it had ejected its charge. Fresh sewage 
enough always remains in the ejector to effectually seal the 
bottom of the short leg of the syphon, by means of which 
the apparatus is emptied, and, of course, every drop of 
liquid flowing into the ejector after it has discharged its 
contents will deepen the seal, and thereby render it more 
and more perfect as a trap to prevent sewage gas 
generated in the public sewer from getting rcuah 
the apparatus to the subsidiary drains of the house. 
When the house sewage ejector is charged, its syphon 
action is effected by an automatic tumbling basin, which, 
when full, topples over, and throws its contents—about 
two gallons—suddenly into a funnel-like pipe, at the top 
of which the basin is fixed. The effect of this quick tilting 
over of the basin is to instantly raise the water head in the 
pipe. It has also the effect, at the same time, of lifting 
the water over the syphon bend, and filling the syphon at 
that point full bore, causing the sewage to fall down the 
long leg, so bringing into operation the ejecting power of 
the apparatus. The difference in level between the de- 
scending column of the sewage in the long leg of the 
syphon and the sewage in the ejector is the measure of the 
power that is at work ejecting its contents. This power is 
at its maximum when the descending column first reaches 
the bottom of the long leg of the syphon, and is at its 
minimum when the charge has subsided in the ejector 
down to the bottom of the short leg. Theoretically the 
maximum velocity which the sewage would attain in pass- 
ing from an apparatus dimensioned as per our illustration 
would be— 

V=8 2ft. 2in. = 11°9ft. per second 
and from observation it has been found that the whole 
charge actually escapes in about 35sec: This sudden 
inrush of fresh sewage into the house drain would produce 
an effect equal to the passing of the sewage of 36500 people 
at the time when the greatest flow obtains, and when 
the discharge averages 20 gallons per head per day. 

e main drains of houses, if flushed in this way by their 
own fresh sewage resources, would be much less liable to 
get foul from deposits than they are under the present 
system, and the air would be renewed every time the 
apparatus is emptied. It would seem, therefore, that the 
Shone hydraulic ejector would not only prevent the intrusion 
of sewage gas from public sewers, but would do away largely 
if not entirely with the nuisance constantlyarising from the 
house drains themselves, while the whole sanitary arrange- 
ments would, in each case, be complete within the premises. 
The engravings, Figs. 3, 4, and 5, show the details of a large 
public sewer flush tank, which is simply a large brick barrel 
sewer, to which the syphon is attached at the delivery 
end. The tumbling basin may be fixed in any convenient 
place, and in this case must be supplied with water from a 
stream, or from the main. If the invert levels of the 
sewers admit of the arrangement, the flush tank may be 
filled with sewage from a drain discharging into its upper 
end, as shown in the engraving; but if this cannot be 
effected the tank itself must be supplied from a stream or 
from the mains, the rate of supply being adjusted to fill 
the tank in any desired period of time. 

Messrs. E. C. Beaumont and Co., Ludgate-circus, E.C., 
exhibit three forms of Treutler and Shonere patent 
Aérophor, for which they are the sole agents in this 
country. The general construction of the apparatus is 
shown on page 477, Figs. 6 and 7, and the method of 


application below in Figs. 8 and 9. It consists of a light 
iron casing, enclosing a screw Q fixed to a spindle sup- 
rted in anti-friction bearings, which is caused to revolve 

y a turbine Bacted on by three small jets C C C of water, 
steam, or compressed air, which impinge against buckets on 
the periphery of the wheel. Unlike ventilators driven 
with straps, the Aérophor can be fixed in the precise place 
where it is desired to remove the air or introduce the 
supply, the motor fluid being easily conducted to the appa- 
ratus through small pipes without incurring appreciable 
loss; and in this way large air ducts, with their friction 
and other objections, are avoided. Two forms are made, 
viz., the suction, and the pulsion or air-driving apparatus, 


Fig. 8 


c' 


one kind or the other being used according as it is 
required to exhaust or to epee freah air, while in some 


cases both are adopted, the ing drawn off from the 
roof or ceiling, and replaced by means of openings in the 
walls or floor. For trades such as spinnin , which require 
a high degree of moisture in the air for the more perfect 
finish of the goods, the pulsion apparatus is provided with 
a moistening contrivance, which impregnates the air intro- 
duced from without with excessively fine spray, so tho- 
roughly that any desired degree of moisture, up to 80 or 


Fig. 9 


85 per cent. of saturation, can be obtained in the factory, 
the amount being capable of easy regulation by a valve. 
In the same way disinfectants can be readily disseminated 
throughout the wards of a hospital or other building, 
the fluid being placed in the small receptacle M, from 
which it passes by a pipe into the circular trough E, 
and issues through a number of small holes into the 
upward current of air, with which it immediately mixes. 
Another special advantage claimed for the Aérophor is the 
small power required to drive it as compared with the 
volume of air moved, and it is stated that an hourly supply 
of 1,000,000 cubic feet can be obtained for one actual 
horse-power, even if it is split up and applied to four ven- 
tilators, while a still better result is reached with the 
larger machines. Beyond the features to which we have 
specially drawn attention, the Aérophor possesses many 
other advantages which will be obvious to most of our 
readers, not the least being its perfect silence and capa- 
bility of being easily regulated to work at any desired 
speed, according to the quantity of air to be removed or 
supplied. 


TORPEDO BOAT FOR THE RUSSIAN GOVERN: 
MENT. 

THE engines illustrated in our two last impressions run at 
480 revolutions—too high a speed for pumps. Accordingly the 
air and circulating pumps are driven by separate engines 
making about 180 revolutions per minute. We illustrate this 
machinery on page 484. It consists of two steam cylinders 5in. 
in diameter, the piston-rods of which are continuous with those 
of the pumps below them. At first sight it would appear that 
the cranks work in dog links, but this is not the case, double 
connecting-rods being used. The feed and bilge pumps are 
worked direct off the ends of the dog links. All the dimensions 
and details are so clearly shown on page 484 that minute 
description is, we think, entirely unnecessary. Everything is 
made as light as possible by the free use of gun-metal and steel. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents, 


THE EFFICIENCY OF FANS, 

Srr,—I have read over Mr. Capell’s letter in THE ENGINEER of 
June 6th, wherein he writes of his harmonious water-gauge. There 
is no harmony in any one single water-gauge on either the Dudle: 
or Birmingham tests, except the one, acknowledged by Mr. Capell, 
tested by the South Staffordshire Mining Engineers, and in Test 10 
no water-gauge is given, and no readings of thea ter or 
skin friction can be taken in the closed test. It is not the proper 
manner to test any fan with either suction or discharge stopped 
up. I herewith hand you a sheet, reprinted from THE ENGINEER, 
and handed to me, on the faith of the Capell fan giving over four 
times more blast than any other fan in the world. I have corrected 
the table into plain figures, according to Hutton’s Wind and 
Velocity Tables, and after seeing that from 25 to 115 per cent. is 
added to the feet per second column in Hutton’s Tables, I ask, 
Where is the harmony’ 

Mr. G. M. Capell has, for the first time, explained his inter- 
mediate water-gauge—and which water-gauge has led him into the 
hap 4 which he has tried to trap other fan manufacturers with. It 
is the water-gauge concealed until his last week’s letter, except in 
your impression of February 16th, 1883, I have seen Mr. Capell 
plotting this water-gauge since its first appearance in your columns 
of February 16th, 1883—and in which impression you distinctly 
stated that 7in. water-gauge was raised with a Gin. fan running at 
4200 revolutions per minute, with a piece of wood closed over the 
central orifice. Consequently, if the Gin. fan was raising 7in. 
water-gauge, it was no rule of efficiency. Had it been running 
night and day since that time until the present, not one cubic foot 
of air would have been passed. 

On September 3rd, 1883, Mr. Capell read a paper on fans at the 
Dudley Institute. His explained water-gauge in your last week’s 
impression was concealed inthat paper. He asked them for bread; 
they gave him a stone, and —_ him—see his letter of December 
14th, 1883. I need not tell you that any gentlemen induced to 
read a paper in all such kindred institutions are treated with 
the greatest courtesy, and generally better than the members 
themselves. 

On November 30th a letter appeared from Mr. Allday, who some 
+ gr ago sold Mr. Gunther’s fans, but now manufactures his own. 

ir. Capell replied in return, with a poisoned arrow—see his letter 
of December 7th, 1883—stuck fast into the back of Mr. Gunther’s 
trade, reckless of what injury he may inflict on that gentleman ; 
and it was done by his intermediate water-gauge. As a proof of 
this Mr. Gunther could not make a 4(0in. fan that would not give 
more than llin. water-gauge at the speed named by Mr. Capell, 
unless it was passing some portion of its volume. Mr. Capell says 
that + remark about a cupola is a mere statement. A few days 
before he wrote you, he personally admitted to me that his own 
30in. fan was blowing into a cupola loaded with fire and coke, 
while the other fan was blowing into a cupola empty ; consequently 
his rival fan was, just as I explained to you, discharging its volume 
into the atmosphere, I told him I knew it as well as though I had 
been present to see it. 

He gives you another opinion on what he pleases to call—in his 
letter of April 29th—my patent low-pressure ventilator. He 
admits to my face that I have a splendid thing, and that I was 
just before him with my patent. I will just remind him that it 
is not my new patent ventilator I should make to give at 580 revo- 
lutions 34 water-gauge through a 20in. tube. It would be one of 
any types of fan selected out of hundreds of different patterns and 
types of fan I make, including some of old date so much like his 
own that it would be a puzzle for many to see the difference 
between them, HENRY ALAND. 

46, Commercial-road, Lambeth. 


HYDRAULIC TURNTABLES, 

S1r,—It is a little curious that three separate letters from corre- 
spondents should have appeared in your last issue referring to the 
want of novelty in as many pieces of machinery recently noticed 
in your columns, the respective prior constructions being claimed 
as three, twenty, and forty years old. In our own case we necd 
hardly state that we should not have brought the special hydraulic 
turntables made by us to your notice if we had been aware that 
the idea was not new as applied to the specific purpose mentioned. 
The arrangement referred to in ‘‘J. J. A.’s” letter is no doubt a 
good one, but we think that placing the spiral guides as close to 
the ram as possible is preferable for several reasons. The Mersey 
Steel and Ironworks are to be congratulated on having had such 
a useful machine constructed, and we trust it is still at work 
after so many years’ service. Is it possible that the time is near at 
hand when every mechznical contrivance will have been already 
tried, and when your interesting publication might be called the 
‘Engineers’ Antiquarian Record,” the chief duty of the editor being 
to arbitrate on the relative antiquity and the respect due to the 
age and venerable origin of machinery then in course of construc- 
tion? Your ‘‘ Patent Journal” columns would then, of course, be 
superseded, and might be occupied, as well as your advertisement 
sheets, by manufacturers eager to prove that their claim to the 
support of the profession and public rested on the undoubted 
antiquity of their designs. Your readers would then see with 
additional surprise and pleasure the interesting expansion joint 
brought to their notice by your correspondent Mr. R. F. Thompson 
in your last issue. C. R. PARKEs, 

st Ferry-road Works, Millwall, E., June 23rd, 


THE “HOPE” GUN. 

S1r,—In your article on this subject you say that my offer to 
the War-oftice ‘‘is not a proposal that could be accepted,” and you 
then state certain reasons. Allow me to say that those reasons do 
not apply to my offer, because (1) the War-oftice were to name 
their own conditions of trial; (2) no gun was to be paid for unless 
and until certified as having fulfilled those conditions ; and (3) it 
was not even then to be paid for if unforeseen objections were 


call upon the Editor of Tur Encrineer to help me, in the interest 
of all men of science, and of all pioneers, however humble. 
Army and Navy Club, W. Hope. 
June 22nd. 


HYDRAULIC LIFTS. 


Str,—In your issue of May 16th there is a report upon the 
exhibits in the International Health Exhibition, in the course of 
which there appeared a notice of a working model of a patent 
hydraulic balanced passenger lift, by Messrs. R. Waygood and Co. 
In the following issue appeared a communication from ‘‘ Econo- 
miser,” asking for the publication by Messrs. R. = and Co. 
of certain data. In the following issue—May 30th—appeared a 
note from Messrs. R. Waygood and Co., inviting a private conference 
with ‘* Economiser,” but not giving the data asked for by him. In 
your issue next following—June 6th—‘ Economiser” declines the 
private conference suggested by Messrs. I. Wegerod and Co., and 
intimates an intention on his part to pursue the subject further. 
At the date of this writing no further correspondence has 
appeared. If ‘‘Economiser’s” only object is to test the claims put 
forth by Messrs. R. Waygood pon | Co. for their patent balanced 
lift, there would appear to be no ground upon which we could base 
a request for his attention. If, however, ‘‘Economiser ” desires to 
push his inquiries so far as to learn what degree of economy, 
durability, safety, and certainty of uninterrupted working has 
been attained by any lift manufactured, we respectfully invite his 
attention to the lifts manufactured by this company. 

We have examined the working of many of the lifts in use in 
London, and are fully informed as to the manner in which they 
will compare with our own, in regard to all the points above 
mentioned. We do not wish, however, to publish any statistics 
which we have obtained in regard to the working of lifts made by 
others, but we are perfectly willing to publish any and ail details 
required of the working of our own lifts, and we not only expect, 
but we earnestly solicit a comparison with any and all other lifts 
whatsoever, in regard to the points before referred to, and we shall 
be quite willing to defray any reasonable be arg which may be 
incurred in an effort to ascertain the truth of the statements 
which will be made in the course of this communication. The 
question raised is certainly important to those who use lifts, and 
especially so to those who may be looking forward to their use. 

We cite, first, one of our lifts fixed in the building of the 
Alliance Insurance Company at the corner of Pall-mall and 
St. James’s-street. In this case the travel of the car is 48ft. 4in., 
the hydrostatic pressure is that due to a head of 69ft., the 
maximum load raised—at a test made Feb. 23rd, 1883—was 
9201b., the volume of water consumed for each complete journey 
from the bottom to the top and return is 90 gallons. In this 
case the water is delivered to the tank at the top from the 
constant service main in the street without the intervention 
of any pump or other appliance, and the lift is consequently 
ready for use at any hour, day or night, and by any person who 
may choose to use it. In working, moreover, it is noiseless, 
so that no person is disturbed at night. The cost of working is 
therefore the cost of the water consumed. In this case the charge 
for water is not per meter, but the water company have made a 
fixed rate for the whole building. If we leave out this sum, 
which would be charged by the water company for the building 
without a lift, we believe it will be found that the cost of the water 
does not exceed £20 per annum. This lift has been in use now 
more than two years, and the repair bills have amounted to 
£3 12s, 3d. If it were not possible to get the water direct from 
the street main, and if it were necessary, therefore, to pump the 
water to the tank at the top, exhaust it into the tank in the cellar, 
and pump it back again to the upper tank, thus using the same 
water over and over continually so that there is practically no 
charge for water, we should have to furnish a pumping power sufti- 
cient to raise the water needed for the regular service of the 
building. If we assume this to be equal to ten complete journeys 
per hour, it would be necessary to pump 15 gallons a minute 69ft. 

igh. This equals 0°4-H.P; it will be seen, therefore, how smalla 
gas engine would suffice for working the pump. This lift is continu- 
ously at work, day and night, without interruption, the only cause 
for interruption being to perform the necessary packing, and 
this is very easily and speedily done, at an hour when it is not 
required for use, by the residents in the building. It will be 
obvious that with such a low pressure the wear upon the valves 
and fittings is reduced to a minimum. We believe that such a 
degree of economy, safety, and uninterrupted working has not 
been attained with any other machines. 

We cite next the four lifts fixed by this company in the Albert 
Hall Mansions, and we take for our present purpose the No.4. In 
this case the hydrostatic pressure is that due to a head of about 
100ft., the rise is 65ft. 4in., the water consumed for each com- 
_ journey is 100 gallons. We have not tested the maximum 
ifting power of this lift, because it will do more than the con- 
tract requirement, but it is probably about 9501b. In this case 
the water is supplied by the constant service main as in the pre- 
ceding case. If the water had to be pumped in such quantity as 
to allow ten trips per hour, it would be necessary to pump 16% 
gallons per minute 100ft. high, which may be called 0°64-horse 
power. 

We next cite the lift fixed for Mr. J. T. Chappell in his resi- 
dential flats in the Grand-avenue, Brighton. In this case the rise 
of the car is 60ft. 7in., the water is supplied by direct attachment 
to the street main—without any tank at all—the quantity con- 
sumed for each complete journey is 74°4 gallons, the load raised is 
1050 1b. We do not multiply these instances at present. If to 
the facts above recited be added the further statements that the 
lifts have worked uninterruptedly since they were fixed—that the 
cost of repairs has been practically nothing—that they are noise- 
less and that safety is absolute, we think we will have established 
the fact that the results shown have not been equalled. 

We regret that some contracts for much larger work, and where 
pumps will be employed, are not yet finished and ready for testing. 
We need hardly say to ‘‘Economiser” that as large machines for 
use in hotels, office buildings, &c., involve the use of larger cylin- 
ders, there is less loss from friction than in smaller motors. In 


raised; but in that case the matter was to be decided by Lord 
Wolseley as sole arbitrator, or, alternatively, by the Under 
Secretary of State for War, Sir Ralph Thompson, assisted by Pro- 
fessor Tyndall, F.R.S., as scientific assessor. 

My experience of the Ordnance Department is of twenty-eight 
sad standing, and knowing that no proposal that any human 

ing outside the ‘‘ gun ring” could possibly frame in the English 
language would be accepted, I was determined to frame my pro- 
posal in such a way that there could be no honest, legitimate 
objection to it, so that, when the inevitable refusal came, I should 
be able to unmask the Ordnance Department, and, with the help 
of the Fourth Estate and a few staunch Members of Parliament, 
get it reformed or abolished. 

It is obvious that in naming their own conditions the War-office 
might have covered all or any of the points you raise. But they 
had no desire to get a g gun for the country. Their only 
endeavour or thought was to prevent any outsider getting inside 
their fence. 

But to show 7 that I am not afraid of what you say is the 
only real test of the power and worth of a gun—which I altogether 
deny—namely, the total energy per ton. of gun, I may mention 
that that test is even more in my favour than the one I took, as 
my total energy per ton of gun is no less than three times that of 
the Woolwich gun; and as a further proof that my offer was 
not rejected on its merits, I may mention that I invited the 
Ordnance Department to send, at my expense, two officers to 
witness the trials of the ‘‘ Hope” gun on the Continent, on one 
condition, namely, that I should be allowed to see their report. 
The Department declined the invitation. 

Iam fighting the battle of the noble army of inventors against 
official obstruction, official theft, and professional jealousy, and I 


machines of large size for large buildings, and where large loads are 
to be lifted, we gain as high as 0°84 per cent. effective, leaving only 
0°16 lost in friction. In the smaller machines, suchas those above 
referred to, we estimate the loss by friction to be from 0°25 to 0°30 
per cent. It will be very easy to establish the truth of the state- 
ments just made, and we invite a test by “‘ Economiser.” 

We will cite one case in the city of New York, and will be happy 
to furnish in any way prescribed by ‘‘ Economiser” proper and 
legal proof of the statements about to be made, and the case cited 
is in no way exceptional ; but we select this one because the posi- 
tion is conspicuous, because the verification can be very easily 
made, and because the owners have given us the facts now sub- 
mitted. We only add that the same results are reached in many 
hundreds of instances in New York, and throughout the United 
States. The case cited is that of the building called the United 
Bank Building, at the corner of Wall-street and Broadway, in the 
city of New York. This building is eight storeys high, it is occupied 
as offices by financial companies, stockbrockers, &c. Two banks occupy 
the ground floor. There are two of our standard hydraulic elevators 
in this building, running from the ground to the eighth floor, a dis- 
tance of about 110ft. The water pressure comes from a tank in the 
roof, giving a head of about 130ft. The two elevators exhaust the 
water into a tank in the cellar, from which it is pumped back 
again to the tank at the top. The pump used isa Worthington 
compound duplex steam pump. Each of these elevators makes 
thirty-five complete journeys per hour, running at a speed of 318ft. 

r minute; the average load carried each journey, up or down, is 

fraction over eighteen passengers, and the number of passengers 

rried every day is over 11,000. The cost of working these lifts 
leaving out of view, of course, the attendants, who would be 
involved in any case—is obviously the cost of pumping the water, 
and this has been done by burning 8 cwt. of coal per diem. These 


two lifts have been in use about three years. They have never 
been stopped since they were started, nor has any tenant ever 
been deprived of their use. We have not at hand the cost of 
repairs. This will be elicited by an investigation. We believe 
that we are warranted in saying that this cost has been practically 
nothing. Since the New York Power Company has laid down 
steam through street mains, this building, with many others, has 
discontinued the use of its own boilers, and takes steam from the 
street main direct. If there has been an instance of such a service 
as this, attained at so low a cost with such a degree of effective- 
ness and with perfect safety and noiselessness by any other lift 
whatsoever, we are unaware of its existence. It cannot be difficult 
for ‘‘ Economiser” to ascertain the truth of these statements. If 
they are true, we believe that they constitute an absolute and 
irresistible proof of the great superiority of the Standard hydraulic 
elevator over all others. 

To facilitate any investigation by ‘‘ Economiser” or bd other 
engineers, we proceed to describe the Standard hydraulic elevator. 
An idea of the characteristic features of this elevator is given by 
Fig. 1. It will be seen that no ram is employed, and no boring of 
the earth is necessary. The cylinder stands upon a basement or 
cellar floor in a vertical position, and, with the travelling sheave, 
occupies a space of, let us say, 18in. by 30in. in ordinary cases, 
This may be detached from the shaft in which the car moves, and 
placed at some distance, or it may adjoin the shaft in which the 
car is, or it may be in the same shaft. It will be seen that in the 
figure—and in ordinary cases—the piston movement is half that of 
the car or cage, the gear being one to two. The cage is lifted by 
not less than four wire ropes, Leas over a large sheave at the 
top, descending thence to the movable or travelling sheave, and 
thence up to the points of permanent fastening. It will be at once 
evident from this that the movement of one foot by the piston will 
cause a movement of two feet by the cage. It will be seen also 
that the movement of the piston is in opposition to the motion of 
the car, and that thus the piston makes in itself a part of the 
counterbalance required to avoid the lifting of dead weight. 

In this machine it is a characteristic feature that there is always 
solid water upon both sides of the piston. The motive power em- 
ployed is twofold. During the descent of the car, the only power 
is the weight in the car plus the little surplusage of weight of the 
car over the counter-balance. During the ascent of the car, the 
power employed is the pressure of the water upon the top of the 
piston, whether coming from the tank at the top of the house, 
or from a direct connection with the street main. On the left of 
the cylinder, Fig. 1, will be seen a smaller cylinder placed 
in connection with the larger cylinder at the top and at 
the bottom. To more clearly show the movement of the 
water, we refer to Fig. 2. Lett be the point at which the 
connection is made either with the upper tank or with the street 
main; C the small cylinder communicating with the large one at 
the bottom by B, and at the top by H; T is the piston of the valve. 
This valve can occupy three positions :—First, that designated by 
mn; second, that answering to the closing of the port B; third, 
the position m’n’. The first position is that for the ascent of the 
car; the second is to stop the car; the third is that of the descent 
of the car. To lift the car, the valve is put in the position mn. 
In this position the piston descends, and the water is discharged 
by the passages ff’, and the power employed is that which is due 
to the pressure existing at the beginning of f’; in other words, it is 
the pressure upon the area of the piston at the point where the 
piston may be, added to the weight of the column of water below 
the piston, so that the power is uniform at every point of the 
stroke, and without regard to the point which the piston 
may occupy in the cylinder. It is the fact of solid water 
upon both sides of the piston, and the fact of this uni- 
formity of power at every point of the stroke which, in part, 
contributes to give this lift its superiority. To stop the car 
it is only needed to change the position of the valve by means of 
the hand rope F moving the sheave P, so as to close the port B. 

For the descent of the car it is only necessary, by means of the 
hand rope, to put the piston of the valve in the position m’ n’, 
so as to leave the communication free between A and B. i 
being done, the water pressure which is coming in at ¢ not only 
finds its way in the direction f to the top of the cylinder, and 
thence to the top of the piston in that cylinder, but it also finds its 
way by B to the under side of the } o- oa in the large cylinder. 
This pressure upon the under side of the piston antagonises that 
on the upper side of the piston, thus leaving the weight of the car 
to be the only force operating. to produce motion in the piston. 
Immediately the piston descends—and the car rises—and the 
water is moved from above the piston, and in the direction abe 
to the underside of the piston, thus simply being transferred 
from the upper to the under side of the piston. The rate 
of motion will therefore be the rate at which the water will pass 
from the top of the large cylinder to the bottom by means of the 
communication H AB. It will thus be seen that when the car is 
descending it is in itself the cause of all motion in the machinery, 
and that if the car be stopped when d 
than that produced by the valve, all motion will cease—the water 
ceases to move, and that situation r i hanged until the 
valve is closed or the car resumes its motion. 

The car cannot go beyond the starting point at the bottom nor 
the stopping point at the top for the following reasons :—First, if 
the car is left to go by itself, without an attendant to close the 
valve by means of the hand rope, the valve will be closed auto- 
matically by the action of the car itself, notwithstanding the absence 
of the attendant, and will thus stop at the two extremes. Secondly, 
when the car reaches the highest point to which it ascends in the 
building, not only is the valve closed automatically in the way 
already described, but a follower upon the piston in the large 
cylinder closes first the port f} and causes a gradual stoppage of 
the outflow of water. Surhuntens the car will not rise beyond 
the highest point, because the only power employed is the hydro- 
static pressure due to the elevation of the tank or furnished by 
direct communication with the street main; this pressure per 
square inch of the area of the piston is the only force being 
exerted, and is met by a power of resistance in the parts many 
times more than sufficient. 

When the car is descending the piston is rising, and the water is 
being transferred from the upper to the lower side of the piston in 
the way already described; the only power being exerted, there- 
fore, is the load that may be in the car. The car cannot go below 
the lowest point—and the piston cannot create a shock upon the 
head of the cylinder—because the valve will be automatically 
closed, and because the car will be stopped by the rests provided 
at the bottom, and there is no power sufficient to create the least 
injury to the machinery. The car never can over-run the points 
of stoppi the stopping of the car in itself causes a stoppage of 


all other parts, and therefore it is simply impossible for the ropes 
to be thrown off the sheaves in any way whatever. 

Fig. 3 represents in part the safety fixtures employed. It has 
already been remarked that each car is lifted by means of not less 
than four iron wire ropes. In large machines a greater number of 
ropes is employed, and it will be at once obvious that as many ma: 
be used as may bedesired. The ropes are independent of eac 
other throughout their length; each of them is more than suffi- 
cient to maintain all the load. In Fig. 1 the car is shown to be 
lifted by four ropes, two of these are led to the bottom of the car 
upon one side, and the remaining two are led to the bottom of the 
car upon the other side, the purpose of the iron girdle at the top 
being to hold them together in the centre, and to guide them to 
the overhead sheave; the car therefore can never break away from 
the point of suspension, because the ropes are fastened to the 
safety plank underneath the car, upon which the car rests. 


We need hardly say that it is impossible that four ropes ° 


should break at the same instant of time; if, therefore, we 
suppose that the lift is allowed to go on without examination from 
year to year, the time will come when, from excessive wear, a rope 
will break; in this case the car will instantaneously be locked to 
the guides by the safety fixtures, and it will then be impossible to 
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go down, but there would be ample strength in the 
mae: Se the car to the next floor above. Fig. 3 
ers to the arrangement of one of the groups of ropes at one 
side of the car, the other group being of course identical at the 
other side, any effect produced upon one side being reproduced at 
the other side by means of the connecting £ 
The car moves upon guides of hard at each side OO’. The 
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own observation; a few remarks on the subject, therefore, may not 
be out of place. 

As your co ndent points out, the boiler figured and described 
by him is of the locomotive type, but there are several points of 
difference which are very much in favour of the latter as usually 
constructed. The boiler in —— has, compared with a locomo- 
tive boiler, an unusually thin fire-box tube plate, still further 


AMERICAN HYDRAULIC ELEVATOR. 


cables are fixed to the two fastenings gg’, and these in turn am | 
fastened to R R’, which turns on its axis C. The breaking of one 
of these ropes, g for example, would cause the piece R R’ to move 
on its axis C in the direction f, the bolt r would strike the lever 
—turning on its axis z—and the shock of the lever p will instantly 
drive the brass wedge K so as instantly to 

stop the motion of the car ; the iron lever 
p being toothed, engages in the substance 
of OO! and prevents any slip. Thesame 
motion is produced at the opposite end of 
the car, X being a bar of iron having a 
similar lever fixed at its opposite end. If, 
onthe contrary, the cable g! should break, 
the piece R R! moving in the direction f! 
on its axis C, will cause the bolt S to 
press upon the lever g, and by means of 
p, Which is part of q, is forced to do the 
same as before. 

The working of the machine will be clear 
from what has been said. Its extreme 
economy and efficiency will be shown 
better by testimony than by argument. 
We do not pursue the subject further at 
this time, but shall await with interest 
any communications or questions which 
may proceed from ‘‘ Economiser” or 
others. The fullest information and the 
greatest publicity can only result to our 
advantage. 

We apologise for our long trespass upon 

your valuable space. 
AMERICAN ELEVATOR COMPANY, 
Wm. Aug. Gibson, President. 
38, Old Jewry, E.C., London, June 25th. 


THE BREAKAGE OF SCREW SHAFTS. 


S1r,—I noticed your article in THE En- 
GINEER on flexible screw shafts, and I 
take the opportunity of sending you a 
drawing of my patent flexible shaft-cou) - 
ling, which I have now fitted to eight pairs 
of paddle engines, each 500-I.H.P., one 

ir 300-I.H.P., also one pair 70-1.H.P. 

is arrangement works admirably, and 
is quite as suitable for a screw or fora 

die engine as the ball-and-socket, and" 
as arranged, is of ample strength for taking all the thrust in 
backing. STEPHEN ALLEY. 

Sentinel Works, Polmadie-road, Glasgow, June 9th. 


LEAKAGE IN TORPEDO-BOAT BOILERS. 
S1r,—Some years ago a case of leakage similar to that described | 
by Mr. Canning in your issue of the 30th ultimo, came under my 


weakened 4 having the tubes pitched very close together, and 
surrounded by a rigid frame. At the top we have direct screw 
stays to the shell plate just where the latter is stiffly connected to 
the barrel by the vertical front plate of the fire-box, as shown in 
cross section on Mr. Canning’s drawing. At the sides there are 


the usual copper stays, and to which the same remark applies. At 
the lower the depth of plate beneath the tubes is very slight; 
it is straight and rivetted direct to a heavy foundation ring, and is 
still further stiffened by very short palm stays. 

Let us suppose that at the beginning of a trial for rapid steam- 
ing, the boiler is suddenly filled with water at nearly boiling tem- 
perature ; the tubes being thin, will become hot throughout, and 


immediately expand, forcing the tube plates further apart. Now 
when a plate of metal is heated more on one side than on the other, 
it will bulge on the hottest side. The tube plates will, therefore, 
bend towards each other, that at the fire-box end being of softer 
metal, and expanding more than the other at the same tempera- 
ture, will come off worst in the encounter, from which there is no 
retreat. At the same time, the iron barrel plates, being thicker 
metal than the brass tubes, will not become hot so soon nor expand 
so much when heated ; this remark also applies to the longitudinal 
a shown amongst the tubes. Next, suppose the fire is made up 
and is being pushed vigorously ; under this treatment the copper 
tube plate begins first to straighten itself and then to bulge to- 
wards the fire ; then as it becomes hotter it expands considerabl: 
in a vertical and also in a horizontal direction; this movement is 
resisted by the copper stays, the foundation ring, and by the roof 
stays, As the bottom ring cannot be pushed downwards, the whole 
of the vertical expansion must be upwards towards the crown 
plate, which will be bent in front of the first row of stays, as 
shown—exaggerated—in the following sketch. 


When steam is fairly up and the fire at its hottest, the bulgi 
of the tube plate is increased by the internal pressure, as well as 
by the thrust of the tubes. This will cause the tube holes in the 
surface next the fire to open —y but on the opposite side of 
the plate they will nip still more closely round the tubes. When 
the fire is suddenly stopped the tube plate begins once more to 
straighten itself, thus decreasing its grip upon the tubes until it 
breaks the joint and lets out the water. This alternate openi 
and nipping of the tube holes on opposite sides of the plate, cau 
by changes of temperature in the boiler, is sure to loosen the tubes 
and assist in making the holes oval. In an old boiler the studs, 
tubes, and stays become fairly soldered up in their places, and the 
difficulty of removing them is proverbial ; but in case of a new 
boiler the lubricant used in drilling the holes has not had time to 
evaporate, and doubtless i the tendency of th brass 
tubes to slip in their places. This state of affairs is clearly shown 
by the ring of grease which forms round the heads of the copper 
stays of a fire-box when in steam for the first time. 

The whole secret of the remedy lies in giving more ‘‘ elbow- 
room” to the fire-box tube plate. With rapid firing the maximum 
expansion of the tube plate might possibly take place before a 
single Ib. pressure is raised in the boiler. The stays in the crown 
plate, therefore, may safely be arranged to allow it to lift as much 
as it wants. When roof stay bars are used, an allowance of }in. to 
gin. is always made in the suspension links for this purpose. While 
the pressure is accumulating, the heat must have ample time to 
soak gradually and thoroughly into every part of the boiler and 
its contents. The outside shell plates thus receiving their fair 
share of heat, will, like the mside box, expand, and lifting with 
them the crown stays, the latter will come to a bearing with the 
crown plate just as it begins to feel the load of steam Bessa 
The first row of copper stays next to the tube plate should not be 
placed too near to it; a distance of 6in. from its inner surface 
would be quite safe even for high pressures, provided the outside 
corner of shell plate is rounded to a fairly radius. The 
inside corner of the copper box should have as a radius as 
possible, certainly not less than jin. The palm stays shown are 
very stiff vertically, and might be considerably lengthened ; they 
are sometimes made half as long as the boiler barrel. The front 
end of one of the longitudinal stays is taken rather close to the 
manhole, though it will be noted the latter is supported by a 
strengthening ring. 

The lower part of the tube plate could be made more elastic by 
dishing it forward and using a thinner foundation ring, ge | a 
similar arrangement to that shown at the firehole ring. he 
saving of weight thus effected would allow us to strengthen the 
tube plate by making it thicker, say fin.; in the neighbourhood of 
the tubes this would be a great advantage. The longitudinal stays 
shown amongst the tubes might safely be left out. The tubes 
would act as stays if ferruled at fire-box end, and should be placed 
further apart, having gin. to fin. metal between the holes; this 
vould be a better circulation, and allow the steam to rise more 
‘reely. It will be noticed the tubes are arranged in vertical rows 
—this is as it should be. To be sure, we should get less nominal 
seating surface with fewer tubes, but the loss would be more 
spparent than real. It is doubtful whether the area of metal cut 
away to insert a tube is not worth more than the whole of the 
so-called heating surface of the tube itself. It would be interest- 
ing to try this by experiment. 

In some torpedo boilers the feed-water is sent in close in front 
of the fire-box. This arrangement is sure to give trouble, and 
night even lead to danger. It would be interesting to know where 
she broken tube referred to by Mr. Canning was found—possibly it 
was near to one of the longitudinal stays, or more probably near 
me of the palm stays. Also if the crown plate when taken out 
was ‘‘ wavey” and the box generally very much out of shape. In 
2onclusion, I may say that when we consider the few years — 
which the design and construction of torpedo boats have receiv 
special attention, we must admit that the amount of progress that 
has been made and the number of improvements effected are 
simply marvellous, and it would be a pity if so comparativel, 
trifling a matter as a slight leakage of boiler should interfere wit 
their efficiency. JAS, HORSFALL, 

Manchester, June 24th, 


THE FUTURE PROSPECTS OF YOUNG ENGINEERS, 


Sir,—As the future prospects of young engineers is a matter of 
vital importance to them, it would be a pity that the discussion 
opened in your columns should degenerate into a mere question of 
treatment of engineer pupils, or even into one of the amount of 
work engineers have to do at the present time. How much they 
will have to do in the future is an unknown quantity. The facts 
appear to be these: There are a number of young men, say up to 
thirty years of age, who are in want of employment, and, 54 = 
rently, unable to get it. They vary in ability and efficiency, but 
have all been educated for the profession of engineers. The 
question is, How are these men to get employment, and what are 
their prospects when they have succeeded in doing so? It will, 
ore be as well to review shortly the education of an engineer. 

ither his parents or himself decide the class and quality of work 
to be learned, and since an employer can way. | expected to 
give facilities for learning gratis, a premium is either paid, or the 
apprentice is bound for a number of years. In the former case, I 
have always found that the works are practically thrown open to 
the learner, and he has thus every opportunity of studying for 
himself the whole of the operations carried on in the establishment 
in which he is an apprentice, as well as a very good one of becoming 
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a skilled workman, either mechanic or draughtsman, or sometimes 
both. The apprentice who is bound has, asa rule, the opportunity of 
becoming a very skilful workman, and nothing more, as he is kept 
tied to his vice, machine, or me her es Both classes of 
apprentices or pupils are able to attend classes, either at colleges 
or night-schools—thanks to the munificence of many of our great 
engineers—where they can get a thorough knowledge of the 
theoretical part of their education. 

From the above it wiil be seen at once that the efficiency of the 
engineer pupil will be determined by his ability, education previous 
to ming an apprentice, willingness, and application to work. 
I think it may be taken for granted that no poli « 


| have not done so, surely he has not done so so quickly that he is 
oyer will discharge 


an efficient workman, or in other words, one who is profitable to | 


him, unless he has not sufficient work to employ him upon; and it 
is also a fact that so loath is an employer to lose a salts 
man that he will rather make some sacrifice himself than do so, 
if he sees any chance of improvement in his business. But from a 
variety of causes, lack of ability, bad education, inattention to 
work, &c., many an engineer student only turns out moderately 
efficient; he may even turn out thus from not having been a 
sufficient time an apprentice; in fact, from the great mistake of 
= men anxious to get on, of having tried to cram too much 
owledge into their heads, and to learn how to do too 
many mechanical operations in too short a time. These 
men can ere expect to be employed with the firm 
in which they have served their apprenticeship, unless such 
employinent been part of the agreement entered into 
at the time the SS ghana on commenced, or unless they are 
willing to undertake any kind of work, and to receive the pay 
their employer may consider they are worth. In many cases the 
latter actually takes place, poe the man of moderate efficiency 
becomes in time an efficient mechanic in the department he has 
entered, and will accordingly receive proportionate pay; and, pro- 
vided he conti his studies and sticks to work steal , there is 
no doubt he will always be able to earn sufficient to live upon, and 
may eventually become a Pye man. At the same time, the man 
who is only moderately efficient may be discharged as soon as his 
apprenticeship is over, either because he values himself at a higher 
rate than his employer, or because his employer has no work for 
him. In this case, if he has behaved in a proper manner towards 
the firm he was apprenticed to, that firm will give him a character, 


| should strive to get it at any price, no matter how subordinate the 
y efficient | 


| engineering firms, offering his services on the above principles, I do 


| 


and allow reference to be made to them as a rule, in case the young | 


engineer gets a chance of employment. But the chances of getting 
it at his own price are very slight; he must be willing to do any- 
thing in the profession he has been trained to, to take the most 


subordinate position, and until there is a demand for him in a be 


better position he must be content to take the pay his employer 
considers he is worth, and at which he will be ae to 
supply his place. There is no doubt great difficulty in 
getting employment in our profession; even if a first-rate 
engineer gets out of work he will have a difficulty in getting into it 
again, simply because of the fact that the large profits formerly 
made by engineers have attracted to the profession an enormous 

ber of lab s; but, nevertheless, though labourers exceed 
the demand, the demand for really good labourers exceeds the 
supply: so that let the first-rate man be willing to accept the most 
subordinate position in that branch of his prof ssion he has been 


trained for, or even in some other branch, in time he will get the 
employment, and then by his efficiency he must make himself so 
profitable to his employers that there is no danger of discharge, 
and he may eventually rise to a good and honourable position. 
bordinate position means 

earn 


But the 
is no dou! 


fact of taking a sul 
hard for a man who has been accustomed to 


a week to be obliged to take work that only brings him in 30s. or 
less a week. But still that is better than nothing, and let him 
once be earning the 30s., he has more chance of the £5 than he has 
if he simply prefers to wait on, rather than take anything at the 
price his employers may consider him worth. It is said foreigners 
are cheaper and better than Englishmen. Surely this cannot be, for 
the character of England is belied if her men cannot endure as 
much or more than a foreigner, and as for being better workmen, 
it is not so long since an Englishman considered himself equal to 
three foreigners. And suppose he has degenerated and all others 


not equal to one foreigner. 
It appears to me, therefore, that those out of employment 


position; that any hardship should be willingly endured so long as 
the work can be secured. If a man of good character applies to 


not think he will be very long before he receives encouragement. 
When once employed his prospects rest to a great extent with 
himself. If he is careful and prudent, and at the same time hard- 
working, he will be able to put by a little money for the rainy day 
which will probably come, and will steadily increase in value to his 


engineer from spending a few months in a workshop; these are 
the best shocks Soe learning practice. Were those points attended 
to, young English engineers could find situations abroad. Under 
the present system, a young man who served his apprenticeship in 
an English workshop would not find a situation abroad as engineer, 
because he has little or no theoretical training worth mentioning. 
Yet English engineers still hold a good reputation abroad, and 
their machinery is still appreciated. English engineering has not 
so fallen off in foreign estimation as some seem to think. There 
are in Europe itself vast fields for engineering enterprise which the 
undaunted perseverance of Englishmen, joined to their practical 
sense, pers ® op alone work out profitably. The present system of 
high-paid apprenticeship is a disgrace. It looks to me as if 
the engineering profession was alone the privilege of the richer 


classes. 

All the young Germans that come over to England only do so in 
order to get acquainted with English practice—another proof that 
English industry is not delaying, as is sometimes represented. It 
would be, in fact, a mistake for them to stay here, unless they are 
theirown masters. Englishmenare patriotic, but perhapsalso jealous 
in these matters. They cannot hear of foreigners being as able as 
they are. The day is far when we shall be beaten by foreign com- 

tition ; it will most likely never come, especially if we do as the 


employer, who will be proportionately unwilling to disp with 
his services. If he has a mechanical genius, in all probability he 
will have an opportunity of utilising it to his own advantage and 
the welfare of the world in general; but even then, judging by the 
signs of the times, he may not be able to earn more than a 
competency for himself and family, and some small provision for 
those he may leave behind. An engineer should bear in mind that 
his duty is not only to do well whatever he may be called upon to 


French and Germans do. + us take from them what good they 
may have; in short, let us act as they do with us. 

I spent a good deal of time abroad, and have come in contact 
with many foreign engineers; all that I have seen of them has but 
the I ex my former letters. 

ie future belongs still to nd in engineering matters if we. 
know how to por mang ourselves. The profession should only admit 
bers of decided abilities and who have a decided liking for the 


do, but also to be constantly on the watch for methods of benefitting 

his fellowmen, which will, as a rule, at the same time benefit 

himself. T. P. SEVERN, Engineer. 
London, June 23rd. 


_ Srr,—It is with pleasure that I read the various letters inserted 
by some members of the profession on this matter. I think Mr. 
Audain deserves the best thanks of the younger professional 
brothers, for it is high time that this subject should be brought 
before the public and something done. 

I quite ene the remarks of Mr. James Jones on the in- 
sufficient education of Engligh engineers. Some three years ago you 
granted the hospitality of your yas me to two letters of mine on this 
question. It gave then no rise to any special remarks on the part 
of your other correspondents, but I think that this subject might 
reconsidered a little to-day. I pomted out then the great 
difference between English and Continental engineers ; but although 
I thought it necessary for English young men to improve their 
theoretical knowledge, I at the same time showed that a mere 
theoretical man is nothing unless he also seen the things done 
as they are done really, and even got his hand into the work, But 
it must be remembered that if going through the shops may pro- 
cure practical knowledge, this alone will not make an engineer—it 
is necessary but not sufficient. 

There are certainly too many people styling themselves engi- 
neers; this is one cause why many young men are kept out of 
employment. I also suggested that examinations, but not of a 
competitive character, should be instituted to deliver young men 
some certificates of aptitude for that career they wish to 
embrace. Universities and other colleges give degrees in engi- 
neering, but this will not do as long as the professors are not 
experienced and well-known members of the engineering profes- 
sion, The attendance at such a school cannot dispense the future 


business. Let us give more facilities to young men who like this 

grand profession, but have no means to reach the aim they have in 

view, and the success shall be always ours. E. CoBERT, B.Sc, 
26, South-street, Longsight, Manchester, June 24th. 


Srr,—The correspondence on this subject in your columns has, 
to my surprise, failed to create the interest which it would seem 
to claim when one considers the vast number of pupils who aspire 
some day to become engineers; but experience has taught me that 
pupils are, as a rule, too easily satisfied with —_ fair aver 
draughtsmen—mere machines, understanding as little practically 
of what they draw as a parrot understands the meaning of the 
words it utters. They do not care to attend those classes where 
alone they can be instructed, and gain that knowledge without 
which their profession is absolutely valueless. I have pupils 
who are now a credit to the profession, but their success is mainly 
due, as it must always be, to their own industry and energy, com- 
bined with an innate love of the work itself. No engineer can 
devote himself or spare the time, if he has but a moderate practice, to 
educating his pupils by lectures or otherwise, and noparent possessing 
common sense would expect such a thing; but much of the lament- 
able ignorance of pupils when they have completed their articles 
might be avoided if parents would encourage them to study, and 
employ their leisure time, partially at least, in seeking to improve 
their practical knowledge by such meansasareamply afforded to any- 
one desirousof sodoing. The question of premium or no premium is 
quite besidethemark. Everything depends on the ‘‘young engineer” 
himself, and if he considers he has done all that is necessary when 
he can write ‘‘C.E., Assoc. Soc. Eng.» &c.,” after his name, then 
there is small chance that he will ever earn di ion fairly 
justifying their use. 

If not trespassing too far on your space, I should like to ask 


| 
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your correspondent, Mr. Audain, what reasonable objection there 
can be to the employment of German labour, seeing that there are 
several German i of engineers in London who employ English- 
men and others of various nationalities—men of colour even—if 
they ability sufficient to do the work required of them, 
and if one seeks for the cause of Germans frequently taking prece- 
dence, it may possibly be that, as a rule, they are more studious 
and industrious, and in their leisure are more thrifty and tem- 


Yourothercorrespondent, Mr. Jones, was quite correct in his state- 
ment “‘ that the reason why our firms employ Germans is because 
they are good math tici and hanics;” and with all 
respect to Mr. Audain, this is not equivalent to saying that the 
English are neither the one or the other—such an inference is 
simply absurd. 

In conclusion, I should think it can hardly be a matter of 
personal gratification to those 200 or 300 in search of employment 
to find, from Mr. Audain’s letter, that they replied to his adver- 
ti t, losing their testi ials and credentials merely to 
satisfy his idle curiosity. To their mind, as to mine, it must 
appear to have been not only an u ry pr ding, but a 
cruel hoax; and as I felt somewhat curious respecting the author 
of this frank confession, and yond interested in the subject 
matter of his letter generally, I was considerably disappointed, 
though not greatly surprised, on calling at 42, Devonshire- 
chambers, to be unable to find either your correspondent or his 


office. Serr HEtp. 
Imperial-buildings, Ludgate-hill, June 24th. 


Srr,—I have read with much interest the letters of Mr. Audain 
and others. I consider the subject a good one, and it ought to be 
properly di d in the col of THE ENGINEER. I thoroughly 
endorse their remarks in reference to the little opportunity young 
engineers have in obtaining employment. I have, for one, served 
four years in the office and three in the shop, and also attended 
the science classes, and yet when you finish your apprenticeship, if 
you are fortunate enough to = work, you cannot command the 
wages of a turner or fitter. This I consider wants looking into as 
well. The expense of education has been greatly different, there- 
fore I think a draughtsman’s wages should be much above those of 
a fitter, which, as far as my experience has been, they are not. 

Portsmouth, June 23rd. TuBAL CaIn’s Son. 


PNEUMATIC MALTING,. 


Srr,—M. Galland states in his letter published by you last week 
that some of the remarks upon pneumatic malting you were good 
enough to publish six months ago were lightly considered. This 
aptly describes the nature of some of the singular statements con- 
tained in M. Galland’s letter. The discussion of the details of so 
wide and complex a subject as malting could be carried to any 
length. We shall, however, content ourselves for the present with 
correcting such palpable mis-statements as damage the reputation 
of M. Saladin, ourselves, and pneumatic malting as a whole. 

M. Galland does not furnish any proof that the Saladin germinat- 
ing case cannot by any possibility be covered. Thousands of the 
readers of THE ENGINEER could suggest a variety of ways of doing 
this easily if required. The phrase used by M. Galland in reference 
to the Echangeur that “‘the interested illwill of some persons has 
too often triumphed over the ignorance of others,” reads curiously 
in face of the facts. M. Saladin’s patent is dated January, 1883, 
Dr. Linde’s, July, 1883. Saladin’s patent is valid in Germany. 
How he copied from Linde under these circumstances is a little 
difficult to see. 

Galland’s coke chamber may answer all purposes; but the fact 
that all the pneumatic malt-houses in Britain can still be told on 
the fingers of one hand is to be accounted for by the enormous 
consumption of water, coke chambers necessitate, coupled with 
very grave ignorance of the common principles of drying upon 
kilns. It is curious also that M. Galland has hardly ever noticed 
the defect of ‘“‘mushrooms” upon his coke. Low organisms of 
many objectionable species simply abound in any coke 
chamber in a very short period. If M. Galland has 
invented something to prevent this, it would be very 
desirable to know the details of his imvention. Why 
15,300 kilos. of barley need 10,520 kilos. of moisture per day, 
is a thing entirely beyond our comprehension. 356 litres of water 
per minute is a supply which many malthouses could not possibly 
obtain ; and even if they could, the power spent in pumping would 
be largely wasted. It is very good and accommodating of the air 
to get so nicely cool in a coke tower in the presence of so much 
water as M. Galland asserts. At the Health Exhibition at the 
present moment an Echangeur is working daily which cools a large 
volume of air 12 to15deg.—i.e., to the temperature of the water 
used—with a consumption of about ten gallons of water per day. 

M. Galland speaks vaguely and loosely of his invention of a 
pneumatic kiln, and he asssrts that after three weeks’ trial he is 
satisfied that the work done on his kiln is decidedly better than 
upon a kiln constructed on our principle. We should be sorry even 
to doubt a statement seriously made by so eminent an inventor 
and maltster, but it yet remains to be proved that a small per- 
centage of lactic acid is an evil in malt. It has been proved 
repeatedly that the too rapid drying of malt is a distinct evil, and 
of the very numerous patents that have been taken out to 
accomplish this end, we do not know a single kiln in which any 
mechanical apparatus for the rapid removal of moisture has 
proved of practical use. Of the patents upon the same principle, 
apparently, as Galland’s, we have never even seen one in the 
thousands of malthouses known to us, although those taken by the 
following patentees might be capable of doingaseffective workas that 
stated by M. Galland, viz., Wheeler, Kayand Stell, Bush, Else, Stead, 
Bell, Poole, Goff and Strangman, Barnett, Watts, Reynolds, and 
many others whom we could name. M. Galland, like many others, 
appearsignorant of the fact that to dry malt properly, more has to be 
done than simply to remove the moisture, and then ‘‘ bake” it. Malt 
drying is essentially a cooking process. The too rapid removal of 
moisture, and the application of low heats to green malt when 
moist, exercise influences upon the soluble albumenoids present in 
the grain of a most fatal character, and destructive of the chief 
end a maltster should ever “4 in view, viz., the adjustment of 
the constituents of the malt in the best possible form for the per- 
fect reproduction of yeast. If the illustration of this kiln is 
correct, it possesses obvious defects, which would make the pro- 
duction of soundly dried friable malt difficult, if not impossible. 
The amount of shovelling in this kiln would obviously exceed that 
in scores of kilns constructed by us. The statement that the 
drying is performed with mathematical precision is unsupported 
by any evidence. That malt can be even maintained for a sufficient 
length of time at a suitable temperature to ensure stability, with a 
consumption of 19°8 lb. of coke per metrical quarter, is as absurd 
as that coke could evaporate 15lb. of water per lb. in an old egg- 
ended boiler. 

We have the greatest respect for M. Galland and his inventions, 
which are of incalculable value to maltsters and brewers, and 
under all circumstances loyally render him the credit his great 
genius and devotion merit. It is with regret that we have to 
appear even for one instant antagonistic to him, for apart from 
any higher feeling, our interests in this matter are almost identical. 

H. Stopes anp Co. 
24a, Southwark-street, London, S.E., June 26th, 


WATER-TUBE BOILERS. 
Sir,—In your editorial of June 13th, under the above heading, 
ir call upon me to state the advantages of water-tube boilers. 
take the opportunity to do so with pleasure, not, however, with 
any fear that they cannot sustain tuemselves ypon their own 
merits, That there have been many engineering blunders com- 
titted in the construction of water-tube boilers is doubtless true, 
and it is none the less true that there have been equally great 
blunders in designing other types of boilers, No doubt your own 


extensive gery of the history of boilers in this country will 
enable you to recall dozens of instances where novel forms of shell 
or fire-tube boilers have been designed, and even been extensively 
advertised, and yet were proven to have more disadvantages than 
advantages when tried. Certainly no one will claim that the 
type is responsible for such blunders. That plenty of people will 
assert that the Lancashire or the return tubular is the best type of 
boiler is unquestionably true, but in nine cases out of ten, if not a 
greater proportion, it will be found that their opinion is founded 
on want of knowledge of other successful types, or upon the con- 
viction that what is old and well-tried is necessarily best—that 
what our great-grandfathers used one hundred years ago is not 
only good enough for us, but better than anything we can do 
ourselves. 

I would not be misunderstood as suggesting that any such motive 
actuated the author of the editorial in question, and with most of 
the statements therein I should not perhaps disagree ; but permit 
me to ask if it is quite fair to attribute all that is or may be said 
in favour of water-tube boilers to interested parties wishing to push 
their manufactures, and all that is said against them to the salient 
motives pro bono publico. My experience has been quite extensive 
for the last twenty years, and from that experience I feel quite 
sure that by far the greater part of what has been said against 
water-tube boilers has been from interested motives; while 
many eminent engineers have taken up the pen in their 
defence with no interest except that which only should actuate 
every engineer worthy the name, viz., the greatest advancement 
and the greatest general good. I have seen many such articles in 
your valuable journal in years past, signed by names which no one 
can impeach; and my acquaintance in the States is sufficiently 
extended to say that every engineer of standing who has no 
interest either way will agree that the preference is to be given to 
the water-tube type of boilers for economy of fuel, safety from 
explosion, convenience in cleaning, and rapidity of steaming, when 
properly constructed. That this class of has a reputa- 
tion” for various faults is not only due to several unfortunate 
instances where some form of this type has been put into use with- 
out sufficient engineering forethought, but is also due in a large 
measure to the fact that there are scores of interested boiler-makers 
who talk against them, where there is one to talk in their favour, 
and, unfortunately, talk has as much to do as fact in the matter of 
“* reputation.” 

It is not my object in this paper to say anything directly for or 

inst any particular boiler. Iam not asked to state the merits 
of the boiler of which I am one of the originators, and which you 
do us the honour to refer to in your before-mentioned editorial. I 
certainly would not claim that it will ‘‘ never prime and never boil 
dry.” It has the possibility of either, in common with any other 
boiler ever made, when treated in the same way. If filled full of 
water it will prime, and if not fed for a sufficient time while being 
fired, it will boil dry, and so will any other boiler. Whatever may 
be said of “‘the class as a whole”—and I shall not dispute your 
statement that “‘it is generally admitted that it primes”—I may, 
perhaps, be permitted to say that that is not generally admitted of 
the Babcock and Wilcox boiler. Probably no other style or form 
of boiler has been so often and carefully tested on this point by so 
many competent engineers, and in no instance has it, when so 
tested, been found to have as much as 5 per cent. of entrained 
water, an admittedly low average for other classes of boilers. 

The boilers of the Montana failed, not because they were water- 
tube boilers—and it is questionable whether they deserve that 
name any more than Lancashire boilers deserve to be called 
tubular—but for causes which should have been apparent to an 
experienced engineer on inspection of the drawings, namely, inade- 
quate provision for unequal expansion and contraction. Others 
have failed because of inadequate provision for circulation, causing 
priming and overheating of parts even with sufficient water ; others 

use there was no provision to prevent fouling and burning in 
bad water ; and still others because of bad proportions and bad 
mechanical construction. None of the above faults are essential 
to the type, nor are they confined to the type, boilers of other 
types having notably failed from the same causes. 

But you have curiously overlooked an instance of remarkable 
success of a water-tube boiler in this country—the Galloway 
boiler. The only thing which distinguishes this boiler from its 
prototype and near relative—the Lancashire—is its water tubes, 
and they constitute its sole claim and cause of superiority. By 
them some of the advantages due to the pure water-tube type 
have been grafted upon the Lancashire—such as thorough circu- 
lation of the water, the breaking up and distribution of the 
currents of hot gases, and a consequent increase in economy of fuel. 
The pure water-tube type, when well engineered, adds also the 
element of safety, because of dividing the contents into a number 
of comparatively small and strong compartments, instead of con- 
fining them in one large shell, the giving out of which will cause 
a general explosion; the el t of ibility for cleaning with- 
out necessitating entering the boiler itself, whereby the engineer in 
charge may personally inspect the thoroughness of the operation, 
which cannot easily be done in the ordinary types; the element of 
quick steaming, invaluable in many cases; and the element of 
ready complete repair by substitution of a new and perfect part for 
an imperfect one, instead of “soft patches” and hurried make- 
shifts. This latter element is also a considerable addition to the 
question of safety, for where a repair is so quickly and easily made 
there is little temptation to continue the use of a boiler having 
dangerous defects. 

You very — say that, “‘There have not been any factories 
destroyed by tubulous boilers. This much we concede at once. 
But there have been several bad accidents with them, and not a 
few lives have been lost.” How many lives may have been lost 
by means of water-tube boilers in this country I cannot say, but in 
America, where they are in far more extensive use, the number is 
very small, and remarkably small when we consider the number of 
crudely conceived and poorly constructed water-tube boilers that 
have been sold on the general reputation of their supposed safety. 
With the same blundering in other classes of boilers, there have 
been hundreds of lives lost to one by tubulous boilers. In the case 
of the boiler, the history of which I know best, not a life has been 
lost in eighteen years. That this immunity is not due to want of 
use, I would say that in that time there have been installed some 
300,000-horse power, and that at least 95 per cent. of all which 
have ever been sold are in use to-day. 

You ask for facts as to their comparative cheapness. I will give 
you one instance out of many. The Belcher Sugar Refining Com- 
pany, of St. Louis, Mo., found on comparing estimates that on 
their plant of 3000-horse power they would save in first cost, in- 
cluding buildings and ground, 100,000 dols. by adopting the water- 
tube over the Lancashire type. There might not be the same 
difference in this country, but the question of space in cities is very 
important. You ask for facts as to their economy of fuel. The 
Oliver Wire Company, of Pittsburg, Pa., found on extensive trial, 
under similar treatment, a saving of 34 per cent. in favour of 
water-tube, instead of externally-fired return flue boilers. The 
Raritan Woollen Company, of New Jersey, found by their yearly 
coal bills a saving of at least 20 per cent. over Lancashire drop- 
flue boilers. A case was tried last year in the Superior Court of 
the State of New York, wherein it was set up as a defence to the 
payment for a plant of water-tube boilers, that there had been a 
guaranteed saving of 20 per cent. over any other boiler, which 
saving had not been proven. After taking testimony, including 
such well-known and disinterested experts as Chas. —, Emery, 
C.E., M.E., of New York; Wm. Kent, M.E., of Pittsburgh ; and 
Geo. H. Barrus, M,E., of Boston, and others, the hon. Judge 
decided that though it was not proven that such guarantee had 
been given in that case, still it was proven that the water-tyhe 
= in question “‘ would save 20 per cent. in fuel over other 

ilers. 

In conclusion, permit me to say that the water-tube boiler can 
hardly be called a failure, with the record of the Galloway in this 
gountry, and the Babeock and Wilcox in America and Europe, and 


in face of the fact that three-quarters of all the sugar refined and 
of sewing machines manufactured, the largest and most successful 
steam heating plant in the world, a large part of the woollen, 
cotton, iron, steel, paper, clock, flour, chemical, oil refining, and 
other plants, all the Edison and much of the other electric lighting 
and manufacturing, the cable tramways of San Francisco, Chicago, 
and Brooklyn Bridge, and hundreds of other kinds of work in the 
United States, are driven by water-tube boilers, to say nothing of 
the many installations in Great Britain and on the Continent. 
Gero. H. Bascock, 
President, The Babcock and Wilcox Company, 
New York and Glasgow. 
Inns-of-Court Hotel, London, June 28rd. 


CRYSTAL PALACE EXHIBITION, 

S1r,—In reference to the concluding remarks in your account of 
the above Exhibition last week, allow me, as the representative of 
one of the largest exhibitors, to express the indignation that I feel 
regarding the grossly neglectful manner in which this Exhibition 
has been attempted to be brought under the notice of the public. 
This Exhibition has now been opened two months, and it is still 
quite the exception to speak to anyone and fintl they even know of 
the existence of such. The directors of the Crystal Palace Com- 
pany may think it will answer their purpose to take no further trouble 
to make it known; but it will not answer the exhibitors’, who have 
been at considerable expense and trouble, now to find themselves 
completely gulled. If things go on in the same sleepy way as 
they have done up to the present, it will astonish me considerably 
if the directors do not find matters take a very unpleasant turn, 

Brightside Works, Sheflield, June 22nd. J. F. HA, 


ANTWERP INTERNATIONAL EXHIBITION, 1885,—Finding that the 
English Government, unlike other countries, were indisposed to 
vote any sum toward the Exhibition, the Antwerp committee have 
undertaken to decorate the British section, cart exhibitor’s goods 
into and out of the Exhibition building from the local depéts free, 
if not exceeding 14 tons, and delivered before the 15th April, 1885, 
and store and return their empty packing-cases without charge, so 
that exhibitors will only have to pay for their rent space and the 
cost of their own installation. The executive committee have also 
undertaken to pay all the office expenses, staff, agency charges, 
and cost of publicity for England, so that the exhibitors will 
called upon for no outlay connected with the working of the 
British Commission. Mr. P. L. Simmonds, 35, Queen Victoria- 
street, is the British Commissioner. 

Important TRADES Union Cask.—An important case affecting 
members of Trades Unions, in which an extraordinary defence was 
set up, came before Mr. T. Jordan and a jury at the Court of 
Record, Manchester, on Wednesday. The plaintiff was a machinist 
who had been a member of the Amalgamated Society of Engi- 
neers, Machinists, Smiths, and Pattern-makers, and he sought to 
recover from the Society £19 18s. for benefit whilst out of work for 
fifty-two weeks. Whilst acting as foreman of some works, the 
men, against their wishes, were ordered by the Society to come out 
on strike. He did not obey the order, and was expelled the 
Society. The period during which he was out of work was after his 
exclusion. The Judge, after examining the rules, said he could 
imagine nothing more iniquitous or illegal than one rule as to piece 
work, which provided that any member receiving more than any 
other member working on the same job should divide the surplus 
with him under pain of fine, and ultimately of expulsion. Mr. 
Sutton said therewas sufficient to show that the Society was an 
illegal combination, and, therefore a civil action against it could 
not be held, Further than this, there was a contingent fund for 
restraining trade and encouraging strikes, and the plaintiff had 
knowledge of these. Por the plaintiff it was contended that, in 
spite of the illegal rules, he could recover against the Society as a 
Friendly Society. The plaintiff, in his evidence, said the men 
working under him were called out on strike against their own 
wishes. The Judge: ‘* And this is a free country, where there is 
freedom of contract !” The Society, he added, was trying to sub- 
vert the law of the country. In summing up, the Judge said that, 
however iniquitous the defence was, however dishonourable the 
jury might take it for the defendants to set up their own illegality 
and wrong as a bar to the action, the law must be administered as 
it existed, but the case might have a good effect in showing 
working men how helpless they were in joining illegal federations 
like this. The jury found that the Society wasa Trades Union, and 
gave a verdict for the defendants. The Judge said that as he had 
the power, he should deprive the defendants of every penny of 
their costs. He was astonished at the defendants showing their 
heads in a court of law before a judge and jury. The foreman of 
the jury said they endorsed every word of the Judge’s opinion. 

NEw Gaswokks AT CRINDAU, NEwPort.—On Tuesday week was 
laid the first stone of new gasworks at Crindau, Wales, by Mr. 
Greatrex, Chairman of the Board. The first section of the new 
gasworks at Crindau consists of retort-house of 147ft. in length 
inside by 65ft. in width. Adjoining and parallel with it is the 
coal store of the same length, and 40ft. in width. The nature of 
the sloping ground which has been excavated for these buildings 
has been here taken advantage of for the construction of the 
sidings, which will stand immediately above the coal store, runnin, 
on the natural level of the sideland, and will thus enable the coa: 
to be discharged by means of shoots down direct into the coal 
store with very little labour. There will be two stacks of retorts, 
containing in all 144 mouthpieces. For the present, only one of 
these stacks will be erected. The other will be erected as the 
demand for gas requires it. The condensers, which will be of 
wrought iron, scrubbers, washers, and tar tank will be erected in 
proportion with the capacity of the retort-house just described. 
These have not yet been commenced, but will be put in hand very 
shortly. The purifying house, including sheds at either end for 
lime and oxide, will be of a total length of 147ft., and width 62ft. 
The purifiers are to be six in number, each 20ft. square, four being 
for oxide, and two for lime. The building for engine-house 
including pump-house, will be 82ft. in length by 40ft. in width, and 
the boiler-house 40ft. by 35ft. These houses are being built of the 
full dimensions, to make room for containing all exhausting plant and 
boilers, pumps, &c., which will be requisite for all the sections of 
works when completed. The meter and governor-house follows 
these buildings, and will be erected not far in position from the 
first gas-holder, which is already very nearly completed. The 
diameter of the gas-holder tank is 120ft., and its depth from top 
of coping to paving of tank bottom is 25ft. Zin. The holder, 
which is erected in this tank, is a double lift, and the two lifts 
combined will hold half a million cubic feet of gas when filled. 
The tank is a strong construction, with puddle brick wall and the 
core left in. To meet the exigencies of a somewhat exposed situa- 
tion, the framing consists of fourteen cast iron columns, with two: 
rows of neat wrought iron lattice girders. The mains laid into. 
the town are 24in. in diameter. The whole of the buildings will be 
in red brick, with blue brick facings, excepting key-stones, sills, and 
coping, which will be of Forest stone. The roofs will be strongly 
made of wrought iron, and the roof covering of double Roman 
tiles. Space has been left on the site for the erection of another 
retort-house, for a duplication, and in some cases a rip ery mag of 
the various members of the plant. Ample space has already been 
left for the erection of two additional gas-holders, which may be 
larger if required than the one at present erected, and the whole 
of the sections of the works now begun, when completed, as the 
increasing consumption of gas may require, will be capable of 
turning out about 1,750,000 cubic feet per twenty-four hours. 
The works are being erected to the designs and under the superin- 
tendence of Mr. Thomas Canning, the engineer to the company. 
The contractors for the buildings are Messrs, Henry Hilton and 
Sons, of Birmingham, and, for the jron roofs, Messrs. Willey and 
Co., of Exeter. The gas-holder is heing erected by Messrs. Piggott 
and Co., Birmingham, and the gas-holder tank has been constructed 
by Messrs, White and Co., Evesham, =~" 
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RAILWAY MATTERS. 

Ir is estimated that 40,000 workmen will be employed in the 
completion of the railway to Quetta. 

On the Pennsylvania Railroad the average consumption of fuel 
for all passenger trains is 56 1b. per train mile. 

THE eighteen principal English railways have earned almost 
exactly a million a week for the twenty-four weeks of the present 
year. 

THE completion of the Andine Railway to the town of Mendoza, 
at the foot of the Andes, in Mendoza, was the cause of much 
rejoicing early last month. 

THE Society of Engineers visited the extensive works of the 
Midland Railway Company on Wednesday. We defer notice of 
the works for another impression, 


A CONNECTING link between Portugal and Spain, namely, the 
railway from Salamanca to the frontier, where it joins the general 
system of the Portuguese railways, is now expected to be completed 
in September next, 


ACCORDING to a special report by the Engineer-in-Chief for the 
railways of South Australia, there are in that colony 8} miles of 
double lines and 8944 miles of single lines open for traffic. The 
cost of building, exclusive of rolling stock, been £4,795,186, 
or an average of £5314 per mile. 


In ten years the railways of New South Wales have been almost 
ee in mileage, whilst the working expenses have risen 
rom 50°8 to 55°1 per cent.; still the net profit resulting from these 
public works amounted to £764,228, which on the £15,308,493, the 
total cost incurred, gives a return of nearly 5 per cent. 


railways, the Madrid correspondent of the Z'imes 
says, are about to be laid in the Phillipine Islands. English con- 
tractors and manufacturers of railway plant ought to be able to 
compete in this new outlet for railway enterprise. To-day’s—20th 
—Gaztte announces that tenders will be received up to October 
1st next for the construction of a line from Manila to Lingayen, on 
the north-west coast of the Island of Luzon. 


MANUFACTURERS are hoping to obtain penee arrangement with 
the railway companies some relief which at present they cannot 
obtain by Imperial legislation. The London and North-Western, 
the Great Western, and the Midland Companies have consented 
to receive in London a deputation from the South Staffordshire 
Railway and Canal Freighters’ Association, on Friday, to discuss 
the details of the freightage concessions which the Association 
believe are required to relieve the trade of the district. 


ON the 19th inst. the jury on the Downton accident returned the 
following verdict :—‘* We unanimously find that Mr. Dent met his 
death by the accident. We also find that the Salisbury and Dorset 
line between Downton and Breamore is ina very weak and faulty 
condition, so much so that it is not safe for a train to pass over it 
at the speed at which we are of opinion the train was going at the 
time of the accident. We are also of opinion that the faulty link 
age me was not broken until after the carriages left the line. 

We also condemn the practice of making up time between the 
stations.’ 


A FEW days ago the posengere on the express train running from 
Czernowitz to Lemberg had a narrow escape. On a bridge 
between Bobrka and Staresi a beam had been laid across the rails. 
As the engine driver in the darkness could not see the obstacle, 
the train rushed at full speed against it. Fortunately, by the 
tremendous shock, a portion of the beam, which was probably 
rotten, was broken off and thrown from the rails, so that the 
engine did not leave the track. As half-an-hour before a goods 
train had passed the place without finding any obstruction, it is 
inferred that the attempt was directed against the express. 


THERE are altogether on French railways 6893 locomotives, of 
which 2826 are passenger and 4067 goods engines. There are also 
15,432 carriages, of which 3208 are first-class, 5315 second-class, 
and 6909 third-class, together with 182,089 wagons. As regards 
the principal companies, the following are the figures :—Northern : 
1138 locomotives, 2021 carriages, and 33,971 wagons. Eastern: 
922 locomotives, 2359 carriages, and 22,401 wagons. Western: 
1045 locomotives. 2881 carriages, and 17,465 wagons. Orleans: 
970 locomotives, 2100 carriages, and 20,433 wagons. Paris-Lyons- 
Mediterranean: 1960 locomotives, 3489 carriages, and 62,200 
wagons. 


REsIDENTS of the West End of Stoke-upon-Trent seem possessed, 

our Birmingham correspondent writes, of more modern and sen 
sible notions regarding the value of steam upon tramways than 
certain members of the Town Council of that borough. A few 
days ago a deputation from the residents waited upon the 
Council to ask for the withdrawal of their opposition to the use 
of steam power on the London-road branch. The tramway had 
become a necessity, and they desired that this convenience should 
not be interrupted. The Mayor replied that the Council had 
previously decided that if steam were used on the London-road 
ine, the company should be called upon to discontinue the 
double set of rails on another portion of their line. One of the 
members of the Council has, however, given notice of his inten- 
tion to move the rescinding of this resolution. 


In his report on the collision that occurred on the 5th April at 
Chester station, on the London and North-Western and Great 
Western Joint Railway Company’s line, when the Birkenhead 
11.40 a.m. train ran against the stop buffers at the end of the 
Dock platform line, when it arrived at Chester station at 12.10 p.m., 
and fifteen passengers were reported hurt, Colonel Rich says :— 
“The London and North-Western Railway Company use the 
simple vacuum on a few of their trains, and the brakes are applied 
to the train by creating a vacuum. The Great Western Railway 
‘Company use the automatic vacuum, and the brakes are applied 
to the train by destroying the vacuum, so that the engines of both 
companies can work trains belonging to either company, but the 
engines cannot work the continuous brakes on a train made up of 
carriages belonging to both companies. It is a great disadvantage 
as regards both safety, efficiency, and economy, that the great rail- 
way companies of the kingdom will not adopt a uniform system.” 


IN a recent lecture ‘‘ On Fixed Stars,” Dr. David Gill wanted an 
illustration of the distance to Centauri. This is what he said: 
“We are a commercial people, we like to make our estimates in 
ea 2 sterling. We shall suppose that some wealthy directors 

ave failed in getting Parliamentary sanction to cut a sub-Atlantic 
tunnel to America, and so for want of some other outlet for their 
energy and capital they construct a railway to Centauri. We 
shall neglect for the present the engineering difficulties—a 
mere detail—and suppose them overcome and the railway open for 
traffic. We shall go further, and suppose that the directors have 
found the construction of such a railway to have been eee 
easy, and that the proprietors of interstellar space had not been 
exorbitant in their terms for right of way. Therefore, with a 
view to encourage traffic, the directors had made the fares exceed- 
ingly moderate, viz., first-class at one penny per 100 miles. 
Desiring to take advantage of these facilities, an American 
gentleman by way of providing himself with small change for 
the journey, buys up the National Debt of England and ofa few 
other countries, and presenting himself at the booking-office, 
demands a first-class single to Centauri. For this he tenders in 
payment the scrip of the National Debt of England, which just 
covers the cost of his ticket; but I should explain that at this 
time the National Debt from little wars coupled with some unre- 
munerative Government investments in landed property, had run 
up the National Debt from 700 millions to 1100 millions sterling, 
Having taken his seat, it occurs to him to ask ‘ At what rate do 
you travel? ‘Sixty miles an hour, sir, including stoppages,’ is the 
answer. ‘Then when shall we reach Centauri? ‘ In 48,663,000 
years, sir,’ * Humph! rather a long journey.’” 


NOTES AND MEMORANDA. 


A METAL which is said to be well adapted for the manufacture 
of various parts of agricultural implements is made by Messrs. 
Glueckner, of Tchirndorf, by fusing cast iron and steel together, 
but the proportions that have been found best are not given. 

Durine the week ending June 21st 2615 births and 1371 deaths 
were registered in London. The annual death-rate from all causes, 
which had been 19°2, 18°9, and 18°8 per 1000 in the three preceding 
weeks, further declined last week to 17°8. The 1371 deaths 
included 41 from — and 81 from measles. In greater 
London 3374 births and 1687 deaths were registered, equal to 
annual rates of 34°6 and 17°3 per 1000 of the population. 


THE mean spotted area of the sun was slightly greater in 1883 
than during the preceding year, although the facule showed a 
small falling off. For the — 1883 Greenwich Observatory photo- 
graphs are availeble on 215 ¢ ys, and Indian — hs filling 
up the gaps in the series on 125 days, making a tota of 340 days 
out of 365 on which photographs have been measured. In 1882 
the total number of days was 343, viz., Greenwich series 201 days, 
supplemented by Indian photographs on 142 days. 


AT a recent meeting of the Cambridge Philosophical Society, a 
paper was read by Mr. A. H. Leahy on the pulsation of spheres in 
an elastic medium. The ig of two pulsating spheres in an 
incompressible fluid has been discussed by several writers. The 
author considers the analogous problem in the case in which the 
medium surrounding the spheres has the properties of an elastic 
solid. He finds that the most important term in the expression of 
the law of force between the two spheres varies inversely as the 
square of the distance between them. This force will be an 
attraction if the spheres be in unlike phases, a repulsion if they be 
in like phases at any instant. The next term in the expression 
varies inversely as the cube of the distance between the two 
spheres, and is always a repulsion, 

A PAPER on some irregularities in the values of the mean density 
of the earth, as determined by Baily, was read on the 26th ult. by 
Mr. W. M. Hicks. The author showed that the numbers obtained 
by Baily for the mean density of the earth depended on the 
temperature of the air at which the different observations were 
made; and he exhibited a table showing that as the temperature 
increased from 40deg. Fah. to 60deg. Fah. the deduced mean 
densities fell continuously from 5°734 to 5°582. He considered 
several possible causes of error, but showed that they were either 
inadequate to explain the irregularities, or tended in the opposite 
direction. The only further suggestion that occurred to him was 
that Baily’s personal equation was a function of the temperature, 
leading him, as his temperature rose, to estimate distances more 
liberally. 

IN a description of the mowing and reaping machine works of 
Mr. W. A. Wood the following occurs :—‘‘ Statement of materials 
we consumed in the manufacture of 45,032 machines, our produc- 
tion in 1883. We give only the principal materials used. Pi 
iron, 10,500 tons; steel, 1000 tons; wrought and cold rolled iron, 
4500 tons; malleable iron, 1600 tons; coal, 7000 tons; coke, 1000 
tons; moulding sand, 4000 tons; grinding ségnes, 225 tons; paint- 
ing material, 490,000 lb.; spring wire, 60,0001b.; tacks and rivets, 
120,000 lb.; brass and composition, 120,000 1lb.; screws, 10,000 
gross; lubricating oils, 10,000 gallons; lumber, 10,000,000ft.; 
cotton duck, 90,000 yards; carriage and plough bolts, 3,000,000. As 
evidence of the magnitude that the use of self-binding machinery 
in harvesting grain has attained, we will state that we furnished 
our customers in 1883, 2500 tons of twine.” 


THE following contractions have been adopted by the Interna- 
tional Metrical Congress at Paris, and are recommended for general 
use: —(1) Length: Kilometre, km; metre, m; decimetre, dm; 
centimetre, em; millimetre, mm. (2) Surface: Square kilometre, 
km?; square metre, m*; square decimetre, dm?; square centimetre, 
cm*; square millimetre, mm?; hectare, ha; are, a. (3) Cubic 
measure: Cubic kilometre, km*; cubic metre, m*; cubic decimetre, 
dm*; cubic centimetre, em?; cubic millimetre, mm*. (4) Hollow 
measure: Hectolitre, hl; litre, 1; decilitre, dl; centilitre, cl. 
(5) Weight: Ton (1000 kilogrammes), ¢; metric hundredweight 
(100 kilogrammes), g; kilogramme, ky ; decagramme, dky ; gramme, 
7; decigramme, dg; centigramme, cy; milligramme, mg. Italic 
letters are used for these contractions, and no stop is to be used at 
the right of them. The contracti d the figures to which 
they refer, on the same line, and after the last decimal placed, 
when figures are used which contain decimal fractions. 


From a paper read before the Royal Institution 7 Professor J. 
W. Judd, it appears that the Krakatoa cataclysm destroyed over 
35,000 people, but as a volcanic outburst it was comparatively 
small with that of Tomboro in 1815. The Krakatoa was, however, 
more violent for the few hours it lasted than the Tomboro during 
its thirty days. ‘The size of Krakatoa was formerly 334 square 
kilometres; of that 23 square kilometres have subsided, and 10} 
square kilometres remain extant. But on the south and south- 
west side the island has been increased by a large ring of volcanic 
products, so that the size of New Krakatoa is now, according to 
the survey, 154 square kilometres. The size of Long Island was 
formerly 29 and is now 3°2 square kilometres. Verlaten Island 
has become much larger; it was formerly 3°7 and is now 11°8 square 
kilometres in size. Of the Poolsche Hoedje nothing remains. In 
the place where the fallen part of Krakatoa once stood there is 
now everywhere deep sea, generally 200, in some places even more 
than 300, metres deep. It is remarkable that in the midst of this 
deep sea a rock has remained, which rises about 5 metres above its 
surface. Close to this rock, which is certainly not larger than 
10 metres square, the sea is more than 200 metres deep. It is like 
a gigantic club, which Krakatoa lifts defiantly out of the sea. 


AT the meeting of the Chemical Society, June 19th, a paper was 
read, ‘‘On the Magnetic Rotary Polarisation of Chemical Com- 
pounds in relation to their Composition,” with observations on the 
vreparation and densities of the bodies examined by Mr. W. H. 

erkin, F.R.S. In a preliminary note on this subject, read before 
the Society about two years ago, it was shown that no definite 
laws could be expected by the ordinary system of comparing the 
rotary effect of unit lengths of fluid, and that a comparison of 
molecular lengths—i.e., such lengths of fluid that the ray of light 
in passing through these should in all cases traverse the same 
number of molecules—must be made if any relationship in the 
rotary effect of various bodies was to become apparent. It was 
further shown, that the rotation due to these molecular lengths 
may be = from observations made on unit lengths by the 
formula ees where 7 = rotation observed, Mw the molecular 


weight, and d the density ; and that if this number be divided by 
the number similarly obtained for the standard of comparison—in 
this case water—the result will be the molecular coefficient of 
magnetic rotation, or more briefly, the molecular rotation. Exam- 
ples were then given, calculated from original observation as well 
as from numbers taken from the papers of Recquerel and De La 
Rive, fully confirming this view, and plainly showing the existence 
of definite laws governing the magnetic rotary polarisation. These 
investigations have been continued, and the present communication 
embodies the results of the careful observation of about 140 
substances belonging to the various classes of the fatty series of 
organic compounds. From these results it is clear that in a 
strictly homologous series the introduction of each C H, is marked 
by an increase in the molecular rotation. This constant for CH. 
was found—as the mean of a large number of closely concordant 
observations—to be 1°023; each series has, in addition, its own 
initial or series constant, and it was found that when this initial 
constant has been once determined for a series, by the careful 
observation of one of its members, the molecular rotation of any 
other members may be found by the formula—Mol. rot. = s + 
1:023.n, where s = the initial or series constant, and n the 
number of carbon atoms in the molecule. 


MISCELLANEA. 


THE number of visitors to the International Health Exhibition 
for the week ending 21st June was 143,122; total since the open- 
ing, 712,081. 

A PAPER on the extraction of s from molasses by means of 
lime appears in the last number of the Journal of the Society of 
Chemical Industry. 

WE are asked by Messrs. Walter T. Glover and Co., to state 
that they are the sole makers of Bell’s rope pulley friction brake, 
illustrated in our impression of the 6th inst. 

THE Lord Mayor will distribute the medals to the successful 
British exhibitors in the late Amsterdam Exhibition, at the 
Mansion House, on Monday, the 30th instant, at 3 o’clock. 


A NEW monthly periodical, the Illustrated Naval and Military 
Magazine, will appear on July 1st. It is to be devoted to all sub- 
jects connected with her Majesty’s Land and Sea Forces, 

GERMANY has not quite succeeded in copying our torpedo boats, 
or if they have in copying, they have not in following up our im- 
provements, for other orders have just been sent to this country by 
the German Admiralty. 

TuE English Illustrated Magazine for July contains an un’ 
large number of well-executed drawings, amongst which is a sma! 
one of the Forth Bridge as it will be, and a very interesting article 
on ‘‘ How a Bone is Built,” by M. Dural MacAlister, which contains 
a good deal of mechanical illustration. 

Ir is proposed to hold an American exhibition in London in 
1886. The exhibition is to be truly national in character, and 
afford the opportunity to Europeans of seeing the American work- 
men—white and coloured—engaged upon their respective handi- 
crafts. Enquiries may be made of Mr. C. B. Norton, 7, Poultry. 

Messrs. TAYLOR BROTHERS AND Co., Clarence Ironworks, Leeds, 
have secured the order for locomotive tires from the Scinde, Pun- 
jaub, and Delhi Railway Company, to be of their high-class 
crucible cast steel; and also the Bombay, Baroda, and Central 
India Railway Company’s order for locomotive crank axles, made 
of their mild steel. 

A PAST new steamboat, City of Kingston, of the Cornell Steamboat 
Company, which recently arrived in New York from Wilmington, 
Del., has begun making fast trips on the Hudson. The City of King- 
ston is 255ft. long, 47ft. wide, and has a capacity of 1100 tons. She 
is to run between West Point, Poughkeepsie, Newburg, and New 
York, and on her recent trip made seventy-five miles m four hours, 
but is expected greatly to surpass this rate of speed when fairly at 
work on the river. 

CoLONEL GEORGE M. TorreN, chief engineer in charge of the 
construction of the Panama Railroad, died at New York on the 
17th ult. Deceased was born in Pennsylvania in the year 1808. 
When M. de Lesseps went out to Panama, Colonel Totten accom- 
panied him as consulting engineer, and was retained in that 
capacity. In 1882, the president of the Maryland and Delaware 
Ship Canal Company also engaged him as chief engineer of that 
company, and he held this position at the time of his death. 

THE report on the composition and quality of daily samples of 
the water supplied to London, for the month ending 6 5 3l1st, 
1884, by William Crookes, F.R.S., William Odling, M.B., F.R.S., 
F.R.C.P., and C. Meymott Tidy, M.B., F.C.S., says:—‘‘ Of these 
189 samples of water, the whole were, without exception, clear, 
bright, and well filtered. The quality of the water supplied to the 
metropolis during the past month, as indicated by its state of 
aération, and high degree of freedom from colour and excess of 
organic matter, was excellent. Its perfect filtration was shown by 
the absence of even a trace of suspended matter in any one of the 
numerous samples submitted to examination.” 

Messrs. SIEMENS, BROTHERS, AND Co., of Berlin, have recently 
constructed some small arc lamps which will work in el, and 
do not require more than two ampéres of current and an electro- 
motive force of 40 volts. The upper carbon descends by its own 
weight, and passes as it is consumed through a hole pierced in a 
copper disc, the diameter of which is slightly smaller than that of 
the carbon. The lower carbon is pushed upwards by the action of 
a spring in a copper tube. A solenoid regulates the length of the 
arc by its action on a core, to which the upper carbon is attached. 
The Electrician says, ‘‘ The idea is to employ these instead of in- 
candescent lamps, the arc lamps being more economical.” 

THE roll of the Institution of Civil Engineers continues steadily 
to increase—the addition during the past twelvemonth having been 
at the rate of 4% per cent. The numbers now on the register, 
without students, are 3833; on the 30th of November, 1862, the 
gross total of all classes was 1000. The first admissions to the 
class of students took place in November, 1867; at present there 
are on the books 777 students. The Council and officers enter- 
tained at dinner last week, the President Sir J. W. Bazalgette, 
C.B., the other guests being, Mr. F. Collingwood, M. Inst. C.E., 
and Colonel Gzowski. M. Inst. C.E., A.D.C. to the Queen ; Sir 
Frederick Bramwell occupied the chair, and Mr. Edward Woods 
the vice-chair 


SEWAGE interception in Birmingham is, our correspondent writes, 
again to the front. On the occasion of a visit, a few days ago, of 
a number of members of the Town Council to the Montague-street 
interception works, it was learned that the Corporation are next 
month to be asked to sanction the expenditure of a further £35,000 
in completing the works. This expenditure, the committee believe, 
will enable them to make an additional annual profit of £6000. 
The money would be devoted to increasing the completeness of the 
pan system as it at present exists, without necessarily involving 
any extension of the scale on which it is applied. The sewage is 
now being defcecated on between 12,000 and 13,000 acres of land, 
and the question of disposal is being dealt with in a manner of 
commensurate magnitude, 

Some interest is awakened in engineering circles in London just 
now. by the approaching close of the old engineering works, so well 
known as the ‘‘ Canal Ironworks,” at the entrance to the Isle of 
Dogs, London, E. This notable establishment stands second in 

riority in London—that of Messrs. Maudslay, Sons, and Field 
Cine the oldest—for the manufacture of marine engines. It was 
founded by the late Messrs. Seawards above sixty years ago, and 
advanced rapidly with the development of the marine engine and 
steam navigation, and soon obtained a world-wide reputation for 
the excellence and magnitude of its productions. The proprietors 
were able, far-seeing men, and many of the improvements in 
marine machinery were originated or developed from the Canal 
Ironworks, such as the feathering paddle-wheel, the direct-acting 
—Gorgon—marine engine, surface condensing, the return tube 
boiler, improved slides and cam motion gear, lifting propeller, and 
numerous details, nearly all of which have passed into general 
use. A vast amount of general machinery for lead rolling, dredg- 
ing, brewing, cement making, &c. &c., was designed at the Canal 
Ironworks, and sent to all parts of the world. Although the 
decay of marine engine making in London, has prevented the ex- 
tension of the old house, there will be amongst the tools some 
which have merits deserving of attention; here was originated 
Seaward’s hoisting ‘‘ sheers” with the travelling back leg, a modern 
example of which, 100ft. high, in iron, stands on the wharf. An 
interesting tool, also, is the large vertical boring machine for 
largest size cylinders ; Seaward 1 £5000 upon this, and it is 
certainly an admirable tool. here is also the large vertical 
slotting machine, with a stroke up to 5ft. 2in.—a wonderfully power- 
ful and compact machine; indeed a number of similar slotters have 
been made by the house, especially useful for large fo: 
work. The extensive coliection of screwing tackle must not 
overlooked ; it is, perhaps, unsurpassed, and extends up to 8in. 
diameter. There is a peculiar erecting shop roof, which, wonder-~ 
ful in its day, will still repay examination. Although the premises 
are large, the quantity of general plant in modern lathes, &c., ig 
now much exceeded by some of the largest and newest houses, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. TwieTmeyer, Bookseller. 

NEW YORK.—Tue Wiitmer and Rocers News Company, 
1, Beekman-street. 


TO OORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it necessary to 
* 
inform correspondents that letters of inquiry addressed to the 
cases, be accompani a en ibly dir the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be fe to thewr destination. 
No notice will be taken of communications which do not comply 
with these instructions. 
*," We cannot undertake to return drawings or manuscripts; we 
must therefore request corr ts to keep i 
*,* All letters intended for insertion in THE Zaeniuee, or con- 
1) writer, “ ily for publicat as a proof of 
good faith. No notice whatever will be taken of anonymous 


W. J.—A delivery valve is quite unnecessary. 
Aw Icvorayt User or Steam Power.—Simply a spring inside the piston 


ring. 
ek Spandlta Yes, (2) The fees will be the same as under the old law. 


InVENTOR.— Theoretically, you can get foreign patents without an agent. 
Practically, you will jind it 

DravouTsman.—You will jind the process described at p. 279, April 19th, 
1878, and p, 298, April 26th, 1878. You can, however, now buy paper 
ready sensitised for the purpose. 

G. H. C.—So F ag as we know the only degrees in civil engineering to be 
obtained in United Kingdom are those of Trinity College, Dublin, and 
the Queen's Colleges of Ireland, Belfast, and Cork. The University of 
London— Burlington House—does not grant any degree in civil engineering. 
University College, London—Gower-street—in its department of engineering, 
grants a certificate, but this is only to be had by attending a course at the 
college for at least two years. 

A Sunscriper (Birmingham).—/t is not easy for us to say whether you 
would gain anything or not, because we have not all the facts before us. 
Theoretically, the Woolf engine—yours—is just as economical, or rather 
more economical, than the engine with cranks at right angles and a 
receiver, but the right-angled engine will give you more regular turning. 
Again, you may not now be working your engine to the best advantage as 
regards point of cut-off, action of valves, and so on, If your engine were 

altered all this might be made right, when the benefit would be attributed to 

the change in the angle of the cranks, to which it would not really be 
due. Send ua a set of diagrams and we can advise you further. 


ENAMELLED STILLS. 
(To the Editor of The Bngineer.) 


S1r,—I shall be much obliged to any of your readers who 
find a maker of stills, 
une 


MILD STEEL ROLLING. 
(To the Editor of The Engineer.) 
Sir,—Can any reader of Tue ENoiNeER of ractical 
tell me if there any economical advantage plates, 
bars from mild steel—such as Bessemer or Siemens - Martin—over 
malleable iron as usually piled in the rolling mill? What quantity of 
tant or slab is required to produce one ton of finished plates, sheets, or 
E. E. 
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COLONEL MAITLAND ON THE GUNS OF 1884. 


WE call attention to the paper read by Colonel Mait- 
land, the Superintendent of the Royal Gun Fac- 
tories, with the accompanying drawings, as a most valu- 
able summary of the gun question at the present time. 
Any paper of Colonel Maitland’s would command special 
attention, but several circumstances combine to give 
peculiar weight to this. Writing as Superintendent of 
of the Royal Arsenal Gun Factories, with the Secretary of 
State for War in the chair, supported by the Surveyor- 
General of Ordnance and the Director of Artillery, Colonel 
Maitland’s opinions are delivered ex cathedra in an unpre- 
cedented manner; so much so, that we regard the ing 
of the paper thus as a bold move for the authorities to 
take, and one which is only justified by thorough confidence 
in their position. Discussions at the United Service 
Institution are sometimes free and lively, and there is 
nothing to prevent independent men from being as out- 
_— as they please. When once the glove was 

wn down and the lists of discussion were opened, 
there was a grand big eee 4 for the advocates of 
i Whitworth’s, Palliser’s, Hope’s, or any other 
rival system which has all to gain and nothing to lose, 


to attack the Government position. To defeat the Super- 
intendent of the Gun Factories, backed by all the official 
authorities, and in the audience of most of the men of the 
country who know much about ordnance, would be a feat 
that might give real satisfaction to an ill-used inventor. 
There was nothing to prevent this but the strength of the 
ition and the ability of the lecturer. It follows, there- 
‘ore, that if Colonel Maitland held his own, the country has 
the best possible guarantee of the soundness of our position 
on the important matter of ordnance at the present time. 
We think that without question our position is a sound 
one. We know of no system to be preferred to our own; 
nay, we are not prepared to suggest any feature that we 
wish to see embodied in the designs approved for future 
manufacture. Our guns may not have been invented by 
British artillery officers. They may even be adaptations of 
the inventions of foreigners, but so long as they are the 
best we have reason to be satistied. It is consoling to know 
that even if inventive talent be lacking to us, the Best guns 
are not. When we wrote on this subject in 1880 we gave a 
series of articleson various systems of construction, including 
Krupp’s, Whitworth’s, Palliser’s, and Vavasseur’s, as well as 
those of Elswick and the Royal Gun Factories—see THE 
Enaiveer for June 25th, July 9th, and July 30th, 1880. 
We concluded our review by observing that “the intro- 
duction of built-up steel guns was a mere question of time,” 
because in the form of cylinders built up into a gun the 
very qualities that had once recommended our wrought 
iron Armstrong guns were secured in a higher de in 
steel in this form, and that consequently nearly all 
the arguments for the former would tell in a greater 
degree for built-up steel guns, which might be adopted by 
our authorities in the shape they had then assumed with- 
out any inconsistency. Two features in the system of 
building up now adopted, we think, call for notice. It is 
the fact that the longitudinal strain is taken off the inner 
tube and thrown on to the jacket which surrounds it at 
the breech, and that the latter is by a system of locking 
rigidly attached to the trunnion hoop or whatever corre- 
sponds to it. These features were especially advocated by 
avasseur. Anyone who cares to refer to the drawings 
we gave in 1880, which, with the exception of Krupp’s gun, 
we obtained from the manufacturers themselves, may see 
that the first-mentioned feature did not exist in the 
Gun Factory, Elswick, or Krupp’s design, while it 
is exhibited in that of Vavasseur—p. 21, July 9—and on 
that page is described as a special feature of his gun. Our 
words were, “ Vavasseur’s method of holding the trunnion 
rey Aer the breech is peculiar to this gun, as is the hold 
f the breech-closing gear to the steel jacket.” We ex- 
pressed our conviction at some length of the soundness 
of this, and gave our reasons. We will not trouble our 
readers with any quotations, but we may point out that in 
the sections given on p. 488 of the Elswick, Gun Factory,and 
Krupp guns, it will a seen that in each case the breech 
piece rests against the jacket surrounding the outer tube, 
and longitudinal strain is taken off the inner tube and 
thrown on to the jacket. In the two former the connec- 
tion with the trunnion hoop is that advocated by Vavas- 
seur ; but the Gun Factory without question always had 
this last feature, or a still more solid trunnion and breech 
connection. Colonel Maitland very handsomely acknow- 
ledged any good element taken from any system ; as, how- 
ever, Vavasseur’s name was not mentioned, we think it 
fair to accord him credit for what ap was an impor- 
tant feature—indeed one which was noticed as such by 
Colonel Maitland. 
With regard to the credit to be accorded to those who 


, | have contributed to the present excellent designs, we may 


observe that many have borne a share. The building up 
of guns, which forms the foundation of everything, in 
a resembles that first successfully carried out by 

ir William Armstrong. Whitworth and Vavasseur have, 
in the face of all discouragements, patiently worked at 
steel hoops until they have brought them to exhibit powers 
far beyond anything that poe be hoped for in iron. To 
Krupp is due not only the credit of success in the use of 
steel on a very large scale, but also of practically exhibiting 
on a great scale the enormous advantage that breech-load- 
ing possessed when applied to modern guns of much length. 
For the actual proportions of these guns we hold we are 
not indebted to him. The experiments made on burning 
powder by our own committee were worked out in a 
remarkable way by Captain Andrew Noble. The sectional 
density of our projectiles is more nearly that first adopted 
by Krupp than any other maker, unless it be Whitworth. 
Finally, Colonel Maitland calls attention to the fact of 
how much we owe to the French in our system of breech- 
closingand obturation. In justice to Palliser, wemust observe 
that we have long had in our ion a formal proposal 
of his of a system of breech-closing almost identical with 
the French Nahe the latter was known in this country, 
but this does not refer to our obturation, for which De 
Bange alone deserves credit. The success obtained in 
powder was fully described by Colonel Maitland, and we have 
nothing to add on behalf of Waltham Abbey or the Rhenish 
Westphalian Company. The proportions of the powder 
chamber are specially those of the Gun Factory. To return 
to the general question, however, we have described our 
position as “sound ;” but while this is undoubtedly 
true, it is not everything. Colonel Maitland spoke of the 
advantages of deliberation. ‘“ Having waited the longest, 
we have got the best,” he said; but he confesses the gain in 
quality has certainly involved a loss in quantity. e have 
at this moment very few first-class guns, and we are behind 
France and Germany in the manufacture of large steel 
tubes. We are both behindhand at present, and also we 
cannot make progress easily in very large guns. We are 
waiting for steel which we find it difficult to get. 
Elswick’s three breech-loading guns of 110 tons weight are 
a bright feature in the picture. It may be seen by the 
table accompanying Colonel Maitland’s paper that they 
are the most powerful weapons as yet designed—exceed- 
ing the Krupp 119-ton guns in total energy by 4863 foot- 
tons. There are, however, but three of in pieces 


ordered. This being so, we would call attention to the 


closing words of the paper—‘‘ We have a good type of gun, 


butwe are behind in numbers.” Money and time are needed 
to arm us efficiently. This means that Government 
adapters have done their part—Colonel Maitland, by the 
way, uses language which does not intimate how much of 
this work was his own—and it is for the country to vote 
the money necessary to push on without further delay. 
Colonel Maitland says we have not been caught napping, 
but we are not yet out of the wood. It has been our tas 
this spring to call attention repeatedly to the serious con- 
dition into which the armaments of the country are falling. 
We have spoken strongly, and in doing so we have only 
quoted the warnings that have been uttered by every 
authority on the subject. Strong, burning words have 
been spoken by earnest men again and again. They have 
not been answered because they were on the un- 
answerable logic of facts. They will have been of small 
use if we only have them to refer to after some terrible 
national humiliation has befallen us, to show that our pro- 
fessional advisers were not in fault, and that the nation 
has to suffer for its own neglect. 


EGYPT. 


Tue last issue of the minutes of the “Proceedings” of 
the Institution of Civil Engineers—vol. lxxvi.—contains a 
per by Mr. W. Anderson on “The Condition of the 
Delta of the Nile,” which possesses especial interest at the 
resent crisis in Egyptian affairs. Mr. Anderson was pro- 
essionally employed to visit a part of the Delta altogether 
outside the track of ordinary travellers; and the effectof what 
he saw and experienced moved him to writethearticle which 
the council of the Institution has published as one of the 
“Selected Papers.” Mr. Anderson has long had an inti- 
mate knowledge of Egyptian affairs; and the object of his 
paper is to show that the resources of Egypt have been 
destroyed at their very source by the neglect, which 
has for a long time existed, of the drainage, irrigation, and 
ways of communication upon which the prosperity of a 
purely icultural country entirely depends. It seems 
inexplicable that so little attention is directed by states- 
men and financiers towards the real weakness of Egypt. 
Colonel Scott-Moncrieff, the present head of the Public 
Works Department, is, indeed, quite alive to the real 
wants of the country, and so recently as June 18th, the 
Times published the substance of a note furnished by him 
to the Legislative Council, in which he expresses his 
opinion that the rate of the land tax is excessive in the 
present impoverished state of the country, and the 
neglected condition of the public works; and in earlier 
notes, addressed to the financial advisers of the 
Government, he points out clearly and forcibly that 
defective drainage, defective irrigation, and the almost 
total absence of cheap modes of communication, are 
at the bottom of the poverty which presses so hardly on 
the fellaheen, and which, because of the apparent neces- 
sity of reducing the rate of interest on the loans, seems 
likely to be the cause of grave misunderstanding between 
England and France. Notwithstanding the circumstance 
that the defects which Mr. Anderson has pointed out, and 
which Colonel Scott-Moncrieff has deplored, are sufficiently 
notorious, they seem to be ignored by the statesmen who 
have undertaken the regeneration of Egypt; at any rate, no 
remedy for the evils named forms a distinct and emphatic 
part of the contemplated reforms; while the pro to eva- 
cuate the country in three years is a practical abandonment 
of the only measures that can restore prosperity, because 
it is absurd to suppose that the drainage, irrigation, and 
ways of communication of the country can be put right in 
so short a period. 

Egypt is intersected by innumerable canals, mostly of 
large capacity, capable of carrying efficient inland naviga- 
tion; and yet Mr. Anderson found that in rainy weather 
communications were completely stopped, and, under the 
most favourable circumstances, it cost 26s. per ton to move 
farm produce by canal thirty-three miles to a port on the 
Damietta Nile! In the extensive system of canals which 
exists, there are very few permanent works for regulating 
the flow of water, and locking traffic through where a 
difference of level occurs. The barbarous plan adopted is 
to make earth banks across the canals, and throttle 
or shut off the water by that means; of course render- 
ing trans-shipment necessary at each dam. Is it 
possible that the vast array of works necessary to 
give Egypt the same facilities for disposing of her 
produce which other competing countries enjoy, can 
possibly be carried out in three years—and if the English 
are to leave in that time, what will become of the works 
which they will hardly have had an opportunity of even 
inaugurating, and under what discouragement must our 
engineers act, with the dreary prospect of relapse to native 
misrule so immediately before them? It is a wonder that 
the French, generally so keen in pecuniary matters, have 
not looked at the problem from this point of view; they 
are equally interested with ourselves in making the country 
as productive as possible, and it is certain that this can 
only be done by engineering works, and not by financial 
nostrums. 

The paper before us dwells at some length on Colonel 
Scott-Moncrieffs attempt to make use of the Barrage for 
the purpose for which it was built—namely, damming back 
the water above the forks of the Nile, so as to irri 
Lower Egypt without having recourse to pumps. The 
difficulties and dangers of the attempt are pointed out; 
and we may add that it is uncertain, supposing even that 
success attends Colonel Moncrieff’s efforts, whether the 
natural height of water thus obtained will command even 
a comiieakin rtion of the lands of the Delta by gravi- 
tation. If it does not, then the money expended on the 

will be money thrown away, because it will not 
remove the wasteful methods of raising water now in 
vogue, and which will have to be retained, and will be 
almost as extravagant, even if the lift be much reduced. 
Colonel Scott-Moncrieff rightly states, in the note which 
appeared in the Z'imes of the 18th, that the local pumping 
machines are worked at a cost of 20s. per acre; but it isa 
well-established fact that large pumping stations under 
Government control will supply water from the lowest 
Nile level to command the land at all times at one-tenth 
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that sum—that is, at 2s. per acre—and effect, in addition, 
a large saving in the maintenance of long arterial canals 
and release a great deal of forced labour. The Ministry 
of Sherif Pacha was fully alive to what we have just 
stated, and published a scheme which, if carried out, would 
certainly have assured the permanent enrichment of the 
country, although it is to be noted that in that exhaustive 
report the improvement of the ways of communication is 
not even mentioned. 

The cultivated lands in Egypt are peculiar in their 
nature. The infiltration from the Nile every season tends 
to wash up the deleterious salts which impregnate the 
subsoil; these salts can only be kept down by steady irri- 
gation and drainage; any failure, of the former especially, 
not only does immediate harm to the growing crops, but 
inflicts injury on the land, which is not got over for a year 
or two. It is for this reason that any scheme for the 
amelioration of the agricultural prospects of Egypt, if it is to 
be worthy of England, must be one by which the engineer 
will place the land absolutely beyond all risk of being 
injured by want of drainage, or of irrigation water at a 
sufficient height to command the fields, and will improve 
the means of communication so that the cost of carriage 
to the ports of shipment will not exceed that of European 
countries; and, if Egypt is to be saved, this work must be 
done immediately on a sufficient scale, because long neglect 
has to be atoned for—neglect which, in the native Govern- 
ment, was to be expected, but which, if it can be charged 
to us, will be nothing short of criminal indifference to th 
welfare of a defenceless people, of whose country and 
government we have taken forcible possession. 

We have looked in vain in the Prime Minister’s recent 
statement for any allusion to the condition of the public 
works. The sole measure of the fitness of the country to be 
abandoned by us will be its condition of “ peace and order.” 
Not one word is said about the state of the oppressed and im- 
poverished peasantry; not one word about effecting any per- 
manent good by which the name of England will be grate- 
fully remembered. We trust that the nation will look at 
the matter in a proper light, and will recognise the fact 
that the only real internal danger lies in the discontent 
which arises from neglect by the Government of the means 
by which alone agricultural and commercial prosperity can 
be assured, and will look rather to wise administrators to 
check disorder than to the presence of an armed force. In 
writing thus we have no political bias. But we cannot 
shut our eyes to the fact that Egypt is a country in which 
English engineers could find employment for years to 
come. The engineer is the great civiliser. Nothing that 
the politician, or the soldier, or the sailor can effect 1s to 
be compared for a moment with the work that the mem- 
bers of our profession can accomplish; but for this time is 
essential, and the announcement that English influence will 
be withdrawn from Egypt in three years is quite sufficient 
to deter engineers from taking any part in the regenera- 
tion of the country. Without them nothing will be 
effected; and any Government which shuts its eyes 
to this fact will commit a grave mistake. With politics 
properly so called we have nothing to do, they fall beyond 
the scope and province of this journal; but we are very 
fully impressed with the conviction—forced home by the 
inexorable logic of facts—that the engineer is the great 
reformer, the great regenerator of modern times; and 
without entrenching in any way on the field of politics, we 
must express our regret that this fact has not been more 
fully recognised by the Government than would appear to 
be the case. 


WATER POWER. 


We have recently received several letters on the subject 
of water power, the writers of which have apparently 
found much that is attractive in the article on, “ Hurdy- 
gurdy Wheels,” which appeared in our impression for 
May 30th. Our attention is drawn by others to the 
utilisation of the tides as a means of obtaining enor- 
mous quantities of power; and some of our corre- 
spondents seem to think that we waste valuable gifts 
because we do not utilise every river and mountain torrent 
in the country. We cannot answer all our correspondents 
directly, and, under the circumstances, we think it may be 
worth while to put a few simple facts concerning water 
power before them. It is difficult to persuade those 
who are not skilled in hydraulics that the volume 
of water which comes leaping through a_ large 
sluice or precipitates itself down a rock represents 
no more power than can be had from a few pounds or 
hundredweights of coal. Figures, however, cannot lie in 
this connection; and such of our readers as care to follow 
us to the end will, we think, see that it is the easiest thing 
possible to be led away by the sight and sound of a water- 
all which is of insignificant power. We met with a case 
some years ago in which a man built a large flour mill 
six stories high, intended to take twenty pairs of stones, 
solely on the strength of a fall of water about 9ft. high. 
The volume of water tumbling down seemed to him im- 
mense; in reality there was just 8-horse power net to be 
had. He found this out before the floors were laid in 
the mill, and it remained for many years unfinished. In 
another instance heavy machinery was actually laid 
down for rolling iron. There was a 14in. bar mill, a 
20in. sheet mill, a hoop mill, and a rod mill; there were 
seven water-wheels, and the gross power of all the water 
available was equivalent to 38 indicated horse-power. 
Such mistakes are by no means of rare occurrence, 
although not made on so large ascale. <A firm without 
much experience in this class of work made and guaran- 
teed a turbine to give out 90-horse power. They 
altered the wheel in various ways, and failed to comply 
with the demands made on them. Then an engineer was 
called in, who ascertained that there was not more than 
2-horse power of water available for nine months in the 
vear, and that in wet seasons the most that could be got 
«did not exceed a total of 90-horse power. We could extend 
this list of examples of miscalculation, but it is, we think, 
not necessary. 

The power to be had from any fall of water depends on 
ihe weight of water and the height, A hopse-power 


represents 33,000 Ib. lifted or suffered to fall 1ft. in a 
minute. Let us assume that we want to get 12-horse 
power net; it will not be safe to provide less than 20-horse 
power of water. Some wheels will require less, but in 
this matter it is always necessary to be on the safe side. 
Let us suppose that the fall is 10ft., justa nice height fora 
breast wheel. Now, 33,000 x 20 = 660,000 foot-pounds 


1 i ld = 66,000 Ib. of water, which is the 


quantity that must be delivered every minute on to our 
breast wheel to fall 10ft. A cubic foot of water weighs 


62°5 lb., and pers = 1056 cubic feet. If we further 


assume that this water is delivered over a_ weir, 
the depth of water on the weir being Gin., the dis- 
charge per foot run of weir will be about 74 cubic 


feet per minute, and ms =142ft. This represents a 


r minute, anc 
pe 


very tolerable stream. If the depth on the weir was 
18in., the length of the weir would be little short of 3ft., 
and the cascade would present dimensions which would 
easily lead the unwary into believing that it represented 
three or four times the true power. All this water, after 
after all, can only give out the power to be had from a small 
portable engine ; and allowing the somewhat extravagant 
estimate of 5 Ib. per brake horse per hour, a consumption 
of 60 1b. of coal per hour—a little over a quarter of a ton 
per day—would do as much as the waterfall. To put it in 
another way, a horse could easily draw as much coal as 
would develope all the power of our fall of water for four 
or five days. Of course the water falls night and day, 
while we assume ten hours to represent a Cay’s work of 
the steam engine. But in not a few instances the night 
work would be useless, simply running to waste. 

Twelve horse-power is a very insignificant amount of 
energy. Let ussee what a fair sized cotton mill would need. 
Let us assume, as before, that the fall is ]0ft., but the power 
needed is 500 horses. For this we shall need no less than 
1,650,000 lb. of water, or 26,400 cubic feet. This, running 
2ft. deep, would require a weir 45ft. Gin. long to discharge 
it. A cascade over 45ft. long and 10ft. high, the water 
rolling over its crest 2ft. deep, is no contemptible 
spectacle, and in this country there are very few places 
where anything like it can be seen all the year cael. 

The few figures we have given will suffice to show that 
on moderate falls an enormous volume of water is required 
to give anything like a useful amount of power. Let us 
suppose that the cotton mill we have just cited was to be 
driven by tidal power; space enough must be provided to 
store all the water that would be needed to run the mill 
for, let us say, three hours. The storage reservoir being 
filled while the tide was running, and being emptied as 
the tide falls, we must provide for a total quantity of 
water equal to 26,400 x 60 x 3 = 4,752,000 cubic 
feet. A basin 500ft. long by 200ft. wide, must 
be 48ft. deep to hold it. Spread out 10ft. deep, this 
vast volume of water would cover 475,200 square feet, 
or nearly 11 statute acres. These figures show the mag- 
nitude of the works that would be needed to utilise the 
tides on even a comparatively small scale. When we com- 
pare them with the plant required to supply steam power, 
thelatter sinks into insignificance. The great draw back 
to water is the difficulty of obtaining it just where power 
is wanted, and the expanse of the works which are essen- 
tial when much power isneeded. Itmay besafelysaidthatin 
England there is no water power worth having ; in Ireland 
there is a great deal, but it is questionable whether it is or is 
uot worth having at the price that must be paid for it. In 
Europe there is a good deal of water power well worth pay- 
ing for ; and some—as, for example, at Bellegarde—which 
does not seem to be obtainable at a sufficiently low price 
to permit it to compete with steam. The factory must be 
taken to the power, and to make this pay in the majority 
of instances it would be necessary that the power could be 
supplied for almost nothing, which would mean that no 
means would exist of paying interest on the capital ex- 
pended in the construction of mill dams, sluices, races, 
water wheels, and such like. 


INDIAN RAILWAY GOVERNMENT CONTRACTS, 


From time to time the Indian Government advertise in 
our columns for tenders for materials and plant of various 
kinds for Indian railways. The advertisements supply 
little information, and practically nothing would be 
known of the precise nature of the demands made by 
Government were it not that we publish under the head 
of “Contracts Open” drawings of the railway carriages, 
bridges, locomotives, and so on, for which tenders are 
asked. No steps are even taken by the authorities to 
make known the names of the coutracting firms, or the 
amounts of the tenders received. This is entirely opposed 
to the practice which obtains in civil life. Thus, for 
example, corporation engineers, to say nothing of numbers 
of their professional brethren, always send to the technical 
press lists of the amounts of the various tenders they 
receive for work to be executed under their supervision. 
This is useful in various ways which readily suggest them- 
selves; and itisdesirable that the same system should be pur- 
sued in all cases where the Government are purchasers. 
There is an idea in existence—whether well-founded or not 
makes no difference, for the mischievous result is the 
same—that special firms are favoured by the Government, 
and that it is quite useless for firms outside the charmed 
circle to tender for any Government contract. This 
delusion—if it be one—could at once be disposed of by 
the regular publication of the names of the tendering 
firms and the amount of their tenders; and it would not 
cost the Government a penny, for the technical press 
would willingly give publicity to what would be ve 
interesting information. The practical secrecy with whic 
the Government conducts its operations leads now and 
then to the putting of awkward questions. Thus, on 
Monday night, in the House of Commons, Mr. H. Fowler 
asked the Under Secretary of State for India whether his 
attention had been called to statements that large contracts 
for ironwork for Indian railways haye been entered into 


by the India-oftice with foreign firms; and whether he 
could inform the House as to the amount of these con- 
tracts, the reasons why they had been entered into, and 
the proportion they bore to contracts for railway iron- 
works placed in this country with home manufacturers. 
On the same subject Mr. Anderson asked the Under 
Secretary of State for India whether, with reference to 
the statement that no work except two contracts for axle- 
boxes, value about £5600, had been given to foreign 
makers, he had been made aware that in 1883 there had 
been at least one contract for 249,000 wrought steel trans- 
verse sleepers, value about £70,000; whether he was 
aware that last May another contract was given for 
100,000 more of these steel sleepers, value about £22,000; 
whether, in estimating comparative costs of home and 
forcign manufacture, allowance was made for difference 
in quality, extra cost of inspectors and engineers visiting 
works, &c.; and if, on the completion of either of those 
contracts, he would lay upon the table a paper showing 
the accurate cost as compared with what it would have 
been if the lowest offer of a British manufacturer had been 
accepted. 

Mr. Cross’s reply was conclusive enough. We wish we 
could add that it was equally satisfactory. He began by 
stating that he was glad he had an opportunity of stating 
the facts—the Sperm of lists of tenders which we have 
suggested would give him just the opportunities he wishes 
for—and he went on to say, “Since I stated to the House 
that orders for axle-boxes had been placed abroad, 10,000 
steel sleepers have been contracted for at £7 12s. per ton, 
the lowest British tender being £8 12s. 6d. This contract 
was made on the 26th of May last. The India-office made 
no foreign contract for steel sleepers in 1883, and the con- 
tract for 249,000 referred to by the hon. member for 
Glasgow is imaginary. The only foreign purchase in that 
year was 37 tons of Swedish iron. I learn, however, that 
the directors of the Southern Mahratta Company bought 
99,600 steel sleepers from a foreign firm. The contracts for 
railway work entered into by the India-oftice since June, 
1877, amount to £6,594,385, of which £53,833 has been 
placed with foreign firms; and in these contracts due con- 
sideration has been given to the extra cost incurred by our 
inspectors in visiting foreign works. The quality of the 
work is equal to English work, and the specifications are 
the same. I shall be quite willing on the completion of 
the contract for sleepers to lay upon the table a paper 
showing the saving to the Government of India on this 
contract as compared with the lowest English tender. I 
may say that the traditions of the India-office are strongly 
against placing contracts abroad; still, on some occasions, 
even the India-oftice must depart from tradition. I may 
also inform the House that steel sleepers are somewhat 
novel in England, and that several of our greatest English 
manufacturers have declined to make them or tender for 
them. At present German prices are considerably below 
English. As, however, these sleepers may in the future 
be very generally used by the Indian Government and by 
the Indian railway companies, I hope that our great 
English firms will not allow foreigners to distance them in 
fair and open competition.” 

It is quite possible that the 99,600 Mahratta sleepers 
formed the foundation on which Mr. Anderson’s super- 
structure of 249,000 sleepers was built up. There is 
nothing, of course, very serious in the fact that £53,833 
has been spent by the Indian Government out of England 
for railway materials, out of a total of £6,594,385, between 
June, 1877, and May, 1884; but there is ground for dis- 
trust at least, in the fact that in May as much as £76,000 
worth of sleepers was purchased abroad. It will be 
noticed that official reticence has —— in and prevented 
Mr. Cross from stating to whom the contract had been 
awarded, and we trust that Mr. Anderson will take steps 
to elicit the facts from the Government. We wish to know 
what foreign firm was competent to make steel sleepers 
at £1 Os. 6d. per ton less than they could be made 
here during a period of almost unexampled depression in 
the iron and steel trade. We are sorry to say that 
with some firms in this country it is held to be right 
to make Governments pay longer prices than those 
which any private buyer can afford to give. If 
extravagant demands have been made, then the sooner the 
facts are published the better; they will act as a warning 
in future. There is, however, another aspect to this 
matter. It sometimes happens that apparently trifling con- 
cessions are made to contractors, which really represent 1o 
small advantages. It would be as well that the circum- 
stances under which this sleeper contract was, or rather is, 
to be carried out were made known. For example, the 
port of delivery should be stated ; its locality may make a 
very great difference. Thus, for example, if it were stipu- 
lated that the sleepers should be delivered in London, a 
Belgian tirm could probably beat a north-country English 
firm, because the sleepers could be delivered in London by 
sea at a less cost for transport than would be incurred by 
the English firm using the railways. It is, of course, very 
easy to say that the specification was the same for English 
and foreign houses; but there is always a little outside 
the specification, and it is well known that this little may 
make a great difference in favour of the contractor. Possibly 
Mr. Cross does not know all the facts himself; it is just as 
well that he should ascertain them. As we have already said 
it seems quite unaccountable that English makers should 
be undersold by foreign rivals to the extent of over £1 
per ton. Of course, the serious aspect of the case is that 
the example thus set will be followed. Nothing is wanting 
to complete the ruin of our iron trade but the circumstance 
that we can be largely undersold for manufactured articles. 
Our pig iron trade may keep active, but if the iron only 
goes abroad to be worked into steel, and sheets, and plates, 
and bars, and rails, by our foreign competitors, while our 
own mills are standing idle, it represents a condition of 
affairs which is not healthy. Altogether the little story 
told by Mr. Cross is calculated to make thoughtful people 
uncomfortable, if not absolutely unhappy. Possibly, if all 
the facts were before us, we might regard the matter with 
more equanimity. As the story stands, either contracts 
are awarded by Government without due care for the 
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interests of home manufacturers; or competition by 
—- is growing in importance after a very alarming 
‘ashion, 


THE PROPOSED SOUTH STAFFORDSHIRE SEWERAGE SCHEME, 


THE large engineering scheme suggested by Mr. Walter 
Williams, the chairman of the South Staffordshire Mines’ 
Drainage Commissioners, for the disposal of the sewage of 
thirteen local authorities in the mines drainage area, took on a 
more definite form at an adjourned conference between the 
authorities and the Surface Drainage Committee of the Com- 
missioners in Wolverhampton, on Wednesday, Mr. Williams 
suggests that Parliamentary powers be obtained for a South 
Staffordshire Conservancy Board of five members, representing 
the two interests involved, to have full control of the surface 
drainage of the area including the Commissioners’ present sur- 
face drainage works. The Commissioners believe that sites are 
obtainable on their streams where the water may be turned out 
into tanks for the quiescent precipitation principle, where the 
detritus and sewage can be arranged. Storm water can only be 
dealt with by allowing it to pass the side tanks. All the 
sewerage not provided for by existing systems in populated 
areas would be carried down by the storm waters and dealt with 
by collecting tanks on the site of a stretch of water at Wednes- 
bury known as Elwell’s Pools, the effluent being carried still 
further down for filtration upon a site below. Such is the 
scheme, which it is estimated would cost about a quarter of a 
million sterling less than separate schemes by the local authori- 
ties, and which they are to consider among themselves in three 
weeks at Wolverhampton. Should they decide to fill in 
the outline thus presented, engineering advice of the first order 
will be obtained, for hitherto only friendly opinion has been 
forthcoming. The local authorities are the more likely to fall 
in with the suggestions since the system advised has been that 
most generally recommended by their own engineers when called 
in to advise upon individual sewerage schemes. The importance 
of a proposal affecting a population of nearly 400,000 persons, 
and property of the rateable value of nearly a million sterling, is 
too patent to require comment, nor should there be difficulty in 
obtaining from Parliament the required partial suspension of the 
Pollution Act and Public Health Acts. 


THE NEW COAL SLIDING SCALE. 


Wuiutst the miners of the Midlands have rebelled against an 
award of an arbitrator as to the amendment of their wages, it is 
interesting to notice that the miners of the county of Durham 
have agreed to a new sliding scale. There are many reasons that 
could be urged why a sliding scale is preferable to arbitration. 
It is quicker in operation, cheaper in its working, and above all, 
the decision given is one that is free from all supposition of bias 
or partiality to either side. An arbitrator may be so biassed, 
but the basis of the sliding scale is usually settled on by the two 
parties to it, and it then works automatically, so that for the 
period for which it is defined it is as fair as can be, while there 
is at the end of that period the opportunity to improve it as its 
experience may have shown to be needful. The coal trade, too, 
would seem to be one that is very suitable indeed for the opera- 
tion of the sliding scale system, because the labour is tolerably 
constant, and bears a given proportion to the price of coal at 
different times. Under these circumstances the sliding scale 
should not have been allowed to lapse in Durham, for the basis 
could have been changed if needful; but that lapse having taken 
place, the miners do well to revive the scale after a few months 
waiting. This is what has been done, and it is to be hoped that 
both in Fife and in the Midland coalfield that example may be 
followed. It enables both mineowners and miners to join in 
the fixing of the basis of the scale, and it then remits the exact 
determination of the wages paid to an automatic system that is 
free, fair, and unbiassed in its decision, though sometimes its 
movements are not quite so quick as those of the trade that it 
follows. In the coal trade there is increasing competition, ‘both 
district and international, and it would be a gain to our 
employers and workmen if they could have that guarantee that 
sliding scales give of adaptation to the price of the wages, and 
that also of continued work whilst the adaptation proceeded. 


THE GHOST OF THE SEASON. 


Tuis is the title, given in the current number of the Journal 
of Science, to an article by “ Argus” on the same subject, only 
treated from another aspect, as that on “The London Water 
Supply and its Critics” which we recently published. We 
give an abstract of it here. On the Royal Rivers’ Pollution Com- 
mission, to which reference is made at the outset, we are point- 
edly brought in contact with one of its fundamental dogmas 
which, it is stated, may be fairly embodied in the following 
words :—“ If a river be once polluted by sewage water, the water 
of that river was for ever unfit for dietetic purposes, and no 
practical distance of flow would render such a river safe.” This 
dogma is professedly based upon the experiments of Professor 
Frankland. He had made analyses of water taken from differ- 
ent portions of a polluted river, and has told us that as it flows 
its proportion of pollution—i.e., of organic impurities—remains 
substantially the same. He has also, after determining 
the impurities in a sample of sewage, mixed similar 
sewage with water and shaken it up with air in a 
bottle, in order to ascertain if the impurities were to any 
extent destroyed by oxidation! It is difficult to imagine how 
any man accustomed to scientific research, and acting in good 
faith, could persuade himself or try to persuade others, that 
this experiment in the least degree reproduced the condition 
found in a river. In a river there is doubtless, as in the 
bottle, contact with water and exposure to light; but in the 
river there are agencies which are absent in the bottle. There 
are animals of low grade which devour the filth; there are 
vegetables—all water-plants—which, whenever the sun shines, 
and even under the influence of diffused daylight, give off 
oxygen, and oxidise, or in common language burn up the 
impurities. Both these agencies, “ Argus” repeats, were want- 
ing in Professor Frankland’s bottle, whilst they were present 
more or less in every river. In the Thames above London they 
were certainly not wanting. 

Attention is then directed to experiments made on the river 
Oder about Breslau, on the rivers Passaic, and Brandywine, in 
Delaware, and on the river Vesle, about the town of Rheims ; 
and it clearly pointed out that the water of each river works itself 
pure again below the town through which the stream passes. 
Then “ Argus” goes on to say :—“ The dogma of the Commis- 
sion is, to some extent, based upon the analytical method used by 
them, or, more strictly speaking, by Professor Frankland. I am 
not about to enter upon a discussion of this method, or to 
undervalue it in comparison with any other method. But as 
Dr. Percy Frankland, the son of Professor Frankland, and author 
of the paper read before the Society of Arts last month, 
asked his audience to condemn the A B C process for the purifi- 
cation of sewage upon the strength of an analysis made by that 


method, I am compelled to bring forward a certain historical 
fact. - 

“In the beginning of the year 1872 the Native Guano Company, 
proprietors of the A B C process, were beginning to treat the 
sewage of Leeds. A formal trial of forty-eight hours was made 
under the superintendence of the Sewage Committee of the Leeds 
Town Council. Every hour a bottle of effluent water was taken 
and tested by officials of the council, and at the end of the forty- 
eight hours the contents of the bottles were poured into a large 
vessel, and thoroughly stirred up together. It is, therefore, 
evident that any two samples of water taken out of this vessel 
must have been identical. Two Winchester quarts were filled 
with this water by the officials of the Town Council, sealed, and 
despatched to Prof. Frankland for analysis. 

“The one was forwarded direct to London, whilst the other 
was sent to a gentleman in Bedford, who at once sent it on to 
Professor Frankland. Neither of these bottles was ever in the 
custody of any person connected with the Native Guano Com- 
pany. The results of the analyses of the two samples were 
in course of time received by the Leeds officials, the one directly 
and the other vid Bedford, and are indeed instructive. They 
are here subjoined. The originals, duly signed, are in existence, 
and can, I am told, be produced if needful. 


Results of analysis expressed in parts per 100,000. 
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“Thusit will be seen, if weturn to the most important points, that 
in these two identical samples the one which had come direct from 
Leeds is represented as containing nearly double the amount of 
previous sewage contamination which was present in the other. 
Again, whilst the difference between the two samples in total solid 
impurities and in chlorine is trifling, the difference in organic 
nitrogen is nearly 50 per cent, that in ammonia nearly 3v per 
cent., and that in nitrogen, as nitrates and nitrites, above 80 per 
cent. What can we think of analytical methods by which such 
results are reached? Yet it was in the face of such methods of 
analysis that the A B C process for the purification of sewage 
was condemned by the Rivers’ Pollution Commission. It is on 
the faith of one of these analyses exhumed, sv to speak, for the 
occasion, that the old condemnation was repeated on March 13th. 

“T have here to complain of something very like intentional 
unfairness on the part of Dr. Percy Frankland, as regards his 
attack upon the A BC process. ‘The man who, professing to 
have given any serious attention to the sewage question, can yet 
endorse the statement of the defunct commission, that “ after 
treatment by this process the effluent sewage is very little better 
than that which is obtained by allowing raw sewage to settle in 
subsidence tanks,” is, to say the least, guilty of most culpable 
rashness, It is surely singular and significant that Dr. Percy 
Frankland should have contented himself with this old analysis, 
and never have taken the trouble even to inquire whether it and 
the conclusions based upon it were applicable at the present 
day.” 


DEATH OF MR. H. TomLIson.—With much regret we have to 
announce the death of Mr. Tomlison, the engineer and manager to 
the Cambridge Waterworks Company. He had been failing in 
health over four years, and became more seriously affected during 
the past winter and spring, but still he was able to undergo much 
bodily and mental exertion until last Sunday fortnight. ‘Then for 
a few days he was in a very critical state, from which he had con- 
siderably recovered up to early on Monday morning last, when he 
suddenly succumbed to an outburst of pulmonary hemorrhage. 
Mr. Tomlison has been connected with the Cambridge Waterworks 
Company twenty-one years, and has throughout rendered most 
valuable service in extending and perfecting the works of the com- 
pany. He was very young when appointed to take office; but the 
directors foresaw, as time has proved, that he was a man of great 
scientific acquirements and practical skill, and it is with profound 
regret they lose the assistance of so much esteemed and valuable 
an officer. His ability as engineer and manager to the Cambridge 
and Trowbridge Water Companies earned him the entire confidence 
of the directors and others connected therewith, by whom he was 
held in the light of a personal friend. -His engineering skill has 
not been contined to Cambridge alone. He devised and carried 
out the waterworks at T-owbridge, Melksham, Frome, and Devizes ; 
and his was also the scheme for the Warminster Waterworks and 
the reconstruction of the Ely Waterworks. He was also the engi- 
neer to the Frome Local Board Sewerage scheme. Mr. Tomlison 
was born at Walton-le-Dale, and was in the fortieth year of his 
age, and had been for many years a member of the Institution of 
Civil Engineers. 

Svakim-BERBER RAILWAY.—The Royal Engineers have inspected 
the stock of railway material in store at the Royal Arsenal, and it 
is to be forwarded at’an early date to the Red Sea, for the purpose 
of forming the nucleus of a military line to be constructed from 
Suakim to Berber. A ship has been selected for its conveyance, 
and is expected to arrive at Woolwich in the course of this week. 
Two small locomotive engines which were purchased about two 
years ago for a Government railway at Cyprus will form part of 
the equipment, and others are ordered to be supplied by contract. 
They are adapted to the narrow gauge tramway laid down at the 
Royal Arsenal, and when the Cyprus railway was countermanded 
about twelve months ago they were placed at the service of the 
Works Department, in which they are at the present time daily 
employed. ll the railway plant is designed for the same narrow 
gauge, and the whole of the material is remarkably light. The 
rails are in 21ft. lengths, and weigh 26 lb. to the yard. The 
sleepers are formed of jin. iron-plates, with an ‘‘M” section, and 
are Gin. wide by 3ft. gs The rails will be laid to form a line 
only 18in. wide, and will be attached to the iron sleepers by a 
simple grip. The engines are of 15 or 20-horse power, and can 
draw about 40'tons. Not more than 50 tons of railway iron are at 
Woolwich, but orders have been sent out for 150 tons more of the 
same pattern. It is calculated that the whole line can be laid 
down in about three weeks after the material is landed. There is 
no apparent exertion in any other preparation for the proposed 
expedition. A number of wagons belonging to the Bho | line of 
the 1st Army Corps have been brought out of store for inspection 
and repair, and most of the manufacturing branches have some 
work on hand for Egypt, but the Commissariat Department, which 
is generally the busiest. in times of preparation, has relaxed even 
the slight strain that was evident a few weeks ago. A special 
equipment of 40,000 rations of every kind for man and beast has 
been Pod apy and put aside, being intended, it is said, for a small 
expedition in Natal, and the Commissariat stores have ready huge 


piles of packages labelled ‘ Alexandria,” but only such as are 
constantly being sent to the army of occupation. 


THE HEAVY GUNS OF 1884. 
By Coronet E. Martianp, R.A., Superintendent Royal Gun 
Factory, Woolwich.* 


On Friday afternoon, June 20th last, Colonel Maitland, R.A., 
Superintendent of the Gun Factories, read a paper reviewing the 
present position of the gun question. This may be regarded as the 
most authoritative expression of opinion that we can have. As 
such it was delivered with the sanction of the War Department. 
Lord Hartington took the chair, supported by Lord Northbrook 
and Mr. Brand, the Surveyor-General of Ordnance, and Mr. G. 
Rendel. Among many prominent in connection with the question 
in one way or another, we noticed Mr. W. H. Smith, late First Lord 
of the Admiralty, Lord C. Beresford, General Reilly, Director of 
Artillery, and Colonel Hay, Adjutant-General, R.A.,Colonel Nolan, 
Sir W. Codrington, Captain Andrew Noble, of Elswick, Mr. Whinfield, 
of Messrs. Whitworth’s, Mr. Longsdon, Herr Krupp’s representative, 
Herr Kraftmeier, of the Rhenish Westphalian Powder Company, 
Col. Moncrieff, Captain Palliser, Mr. Lynall Thomas, Colonel Hope, 
Admirals Hamilton and Boys, late Directors of Naval Ordnance, 
General Smyth, Commandant of Woolwich, Sir F. Bramwell, Sir 
Cooper Keys,Colonel Inglis, and Colonel Schaw, Fortification Branch, 
Colonel Lyon, Colonel Noble, Colonel Woolsey, and artillery and 
naval officers in large numbers. We give the paper in full, with 
the exception of a few diagrams. 


In the spring of this year the Council of the Royal United 
Service Institution did me the great honour of asking for a lecture 
on the subject with which my work is chiefly connected, viz., 
ordnance. ‘Ihe Secretary of State for War cordially granted 
permission, and, moreover, most kindly consented to take the chair 
on the occasion. I felt, therefore, that the time had now arrived 
for as clear an exposition as I could lay before you—and through 
you before the public—of the present state of this subject, which 
is of national importance, setting forth the causes which had led to 
the necessity for the re-armament of our naval and military forces, 
the progress now made in that re-armament, and the comparative 
etticiency of the heavy guns of 1884 in England and in the other 
chief countries of the world. As time is short, you will 
pardon me for being exceedingly brief in summarising the 
chief causes which have led to our re-armament. Putting 
aside all minor considerations, many of which have frequently 
formed fertile matters of controversy, I state at once that 
the chief causes are three :—{1) Improvement in powder ; (2) Im- 
provement in mechanical appliances ; (3) Improvement in produc- 
tion of large masses of steel. It will, perhaps, be said that if this 
be true, these considerations should affect other nations besides 
our own, and that the great continental Powers should be re-arm- 
ing extensively also. ‘l'o which I reply that this is exactly what 
they are doing, and have been doing for some time past, This 
re-armanent is being carried out rather more gradually than ours, 
and the changes they are making are iess radical, but none the less 
are they thoroughly re-arming. 1t may be admitted that during 
the latter part of the seventies England fell behind in the artillery 
race, but not to the extent that is supposed by many who have 
uot thoroughly studied the subject. As « matter of fact, the old 
short breech-loaders of the Continent are just as obsolete now as 
the old short muzzle-loaders of England, and up to about 1875 or 
1876 the British artillery was as good as anybody else’s. Then 
came a period of comparative stagnation, and we fell to leeward. 
During the last three years we have been endeavouring to 
make up’ our leeway. Une point we have in our favour. In 
a science which advances as fast as artillery has been doing 
of late years, the Power which waits longest before com 
mitting itself to a new manufacture has the best of it, always 
supposing that it is not caught napping by an important 
war. lt is not necessary to explore the debateable land of 
the might-have-been; it is sufficient for our purpose to know that 
we have not been caught napping by an important war, and I hope 
to show you to-day that the result is that having waited the 
longest we have got the best of it. I come now to the improve- 
ment which has taken place in powder. It must be remembered 
that the weight of the gun is the limiting element of power in 
nearly all cases. It is easy to carry about powder and shot, but 
the gun is one and indivisible, and taxes the appliances of trans- 
port to the utmost. Hence, as long as guns have no special 
counter-balancing points of advantage or disadvantage, the pro- 
portion between the energy attained by the projectile and the 
weight of the gun forms a convenient way of comparing the excel- 
lence of various designs. It is briefly called ‘“‘energy per ton.” 
Conversely, the description of powder which enables a gun to 
realise the greatest energy per ton without exceeding the 
pressures which it is constructed to bear, will be the best for 
that gun, irrespective of the quantity of powder expended in 
producing that result. There are cases, no doubt, where the 
size or weight of the cartridge becomes a serious consideration, 
but as a rule it is of little importance when compared with the 
advantage of increased power. With breech-loaders that powder 
is found to be the best which satisfies the following conditions. It 
should fill the chamber of the gun as completely as is consistent 
with facility of loading. 1¢ should burn slowly at first, till the 
projectile begins to move, gradually setting up just the maximum 
pressure suitable to the gun; it should then burn faster and 
taster as the projectile travels onward through the bore, so as to 
keep up the pressure as long as possible, and give the greatest 
amount of energy. A low maximum pressure long sustained is the 


great desideratum of the artillerist, and no one will attain any . 


measure of ballistic success who fails to recognise this fundamental 
maxim. Diagram No. 1 shows clearly the amount of progress 
which has been attained in slowing the powder and producing energy 
per ton of gun. The ordinates represent the pressure of the gas 
measured in tons per square inch; the abscisse show the length 
of travel of the projectile along the bore measured in calibres. 
‘The fine curve indicates the pressures with quick burning powder, 
the medium curve with medium powder, and the thick curve with 
slow powder. The quick and medium powders were used in short 
guns, and the dotted portion of their curves is merely added to 
show how little gain would have resulted from increase of length. 
‘The slow powder is used in long guns, and the amount of pressure 
kept up to the muzzle indicates that we can go still further in the 
direction of length with advantage. The area included by these 
curves of course represents the work done by the powder, nearly 
all of which goes to produce energy in the projectile. It at once 
becomes evident that to get an increased ratio of power to weight, 
we had to turn thickness of metal at the breech into length at the 
muzzle ; that is, to lower the pressure in the chamber and keep it 
up longer in the bore. We sometimes hear statements 
to the effect that the road to improvement lies in the 
direction of using very quick powders, and making enormously 
strong guns to withstand the highest pressures powder 
can give in a closed vessel, viz., about 42 tons per — 
inch. This system, from an engineering point of view, is no doubt 
right as causing the least consumption of fuel; but it is utterly and 
entirely wrong when seen from the artillerist’s standpoint. The 
artillerist cares little for the amount of fuel consumed, but a great 
deal for the weight of the machine consuming it. Now, when 
guns are fired with powders giving different pressures, it is found 
vhat the rise in energy of projectile at the muzzle is not nearly in 


-proportion to the rise in pressure in the powder chamber. High 


pressures are extremely capricious and uncertain in their effects, 
und no precise rule can be laid down; but taking our usual 
service maximum pressure with slow powder at 174 tons per 
square inch, and substituting an equal quantity of a powder 
violent enough to give 35 tons per square inch, I should not 
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expect to realise an increase of energy of more than about 20 per 
cent., though the pressure has been doubled. But doubling the 
necessitates doubling the strength of the breech, and 

mee of adding about 80 per cent. to the weight of the gun. 
Besides this, high pressures give rise to many inconveniences, the 
breech fittings and the firing arrangements are apt to be burred, 
set up, and jammed; the shell and shrapnel are liable to be broken 
up in the bore unless made so strong as to reduce seriously their 


‘capacity for holding bullets or powder. Hence I think it is clear 


that slowing the powder is a mostimportant improvement. There 
are two reasons why this improvement in the powder renders 
breech-loading an absolute necessity. First, the guns have to be 
made so long that loading from the muzzle becomes practically im- 
— on service. Second, the slow powder cannot be ie to 

rn in the most effective manner unless the projectile be held fast 
by a strong band which prevents it from moving till a pressure of 
from 1 to 2 tons per square inch is set up in the chamber. This 
can only be done in breech-loading guns, and hence they are 
capable of developing greater power t can be obtained from 
muzzle-loaders o ual weight. I am aware that two or 
three years ago, when breech-loadi was yo in Eng- 
land, this view was strongly comba’ by some of our most 


able artillerists, who held that muzzle or breech loading per 
se made no difference in the pa of a gun; but now I think its | 


| Fic.2. 
| IN.B.L. GUN 10 TONS. = 


correctness has been established by frequent experiment, and will 
hardly be = Here it may be seen how, by coming last 
to breech loading, England was able to build on Continental 
experience and improve upon it. In 1880 we were using for our heavy 
muzzle loaders either Waltham P? or German prismatic powder, 
which gave, when proved in the 38-ton muzzle-loader guns, pres- 
sures of about 19 tons, and velocities of 1560f.s. Directly the 
Royal Gun Factory came to breech loading, the unsuitability of 
these powders became apparent to us, though the German pris- 
matic powder was y manufactured for Krupp breech- 
loaders. The superintendent of the Royal Gunpowder Factory at 
Waltham was promptly asked to make a powder which should 
give about 800 f.s. velocity in the 38-ton gun, with a pressure of 
not more than 5 tons, using the same charges as with the German 
prismatic. This modest request would probably have met with 
derision if regarded simply from an _ engineeri point of 


view, as involving an absurd waste of fuel; but Colonel | 


Brackenbury tackled the matter very successfully, and, after 
some preliminary trials, produced an admirable powder, 
which attained celebrity under the nanie of H;. This powder 
was nearly useless for muzzle-loaders, but when fired in heavy 
breech-loaders gave by far the best results then known. A modifi- 
cation of it has now been introduced and issued for service as C.; 
since that time the Germans have taken a fresh departure, and 
have quite lately produced a powder which seems to be a little 
better than C.. It is known as cocoa powder, and iis composition 
isa secret. The speciality of this cocoa powder is that although 
it lights with great regularity and burns very slowly at first, yet 
when the projectile has got fairly under way it burns with tre- 
mendous rapidity. In the 19-ton 9°2in. guns it has about the same 
ballistic excellence as the best lots of C.; that is, it gives about 
the same pressures and velocities all the way up the bore, but it 
takes only 1701b. of the cocoa to produce the results attained by 
200 Ib. C.. These charges give about 2050f.s. velocity to a pro- 
jectile weighing 380lb., the pressure being about 17 tons in the 
chamber. Thus the extra 30lb. of C. are required to give off gas 
as the projectile travels through the bore, to balance the quicker 
final burning of the cocoa. Darwin tells us, in one of his 
charming books, how the probosces of the Madagascar moths 
tend to lengthen in successive generations so as to reach the 
honey-dew of the orchids, while the nectaries of the flowers 
tend to d continually to force the moths to push their 
heads in exchange the fertilising pollen. So we find, in the 
——_ for existence, the guns growing longer and longer to get 
the effects from the slow powder, while the powder tends to 
grow slower and slower to meet the wants of the guns, in accord- 
ance with the eternal principles of evolution. The next point is 
the improvement made in the mechanical appliances of guns. 
With a breech-loader the first necessity isa thoroughly satisfactory 
system of closing the breech. This was certainly not accomplished 
by any nation till after the Franco-German war of 1870. Krupp 
then entirely remodelled his breech fittings, and introduced the 
form now universal in his modern guns. The French Marine 
improved the details of their gry | system in like manner, and 
the French land service, after a series of experiments, 
retained their system of closing the breech, but adopted an 
entirely new method of obturation invented by De Bange, of the 
French Artillery, to whom I am very pleased to have this 
Maen for expressing my gratitud e great Elswick firm 

adopted the French system of closing the breech, but applied 
a method of obturation of theirown. Thus, during the seventies 
four really serviceable methods of working the breech and sealing 
the escape of gas became available, and one of the great objections 
to breech-loading disappeared. The two first .causes named, 
i.e., the improvements in powder and breech actions, settled 
the questions of breech-loading versus muzzle-loading; the 
third cause of re-armament, viz., the production of steel 
in large masses, affects construction only. ere large masses of 


steel not available, we should still have to re-arm with breech-- 
loaders; but the old system of construction would, no doubt, be 


retained, and the change we have made would not be of so radical which time the manufacture has been steadily proceeding, but of 


and com: 
mates in 


progress 
and the past two years, we have been undergoin 
tion; first, from the muzzle-loader to the cout 
years ago another transition took place, which was of an exactly 
more simple gun, retaining 
that time the largest guns 


the breech-loader the 
400Ib. of powder. The 


ns are of 40 tons weight, 


hesitation and caution in undergoing such a transition under 
such circumstances. The main difficulty has been to obtain 
sufficiently large steel forgings for these immense weapons. 


the quality, required for these guns; but up to the present 
time the demand has been a new one to the English trade, 
and there has been great difficulty in obtaining from the 
English trade steel forgings of the size and ange J required.” This 
precisely sums up the case, and shows how the improvements 
introduced into the manufacture of large masses of steel have 
affected our re-armament. I speak in general terms of the material 
of which our new guns are made simply as steel, because I wish to 
avoid entering at all upon the vast question of the innumerable 
qualities and attributes of this wonderful substance. Although 
its manufacture is still far from perfect, and will probably not 

reduced to anything like an exact science for many years, yet 
sufficient is known about it to afford matter for many lectures, 
and I cannot venture in the short time now at our disposal to 
touch the subject at all. For the purposes of the present lecture 
I must ask you to take steel as steel. On the occasion just 
referred to, speaking of the progress made in our re-armament, 
Lord Hartington went on to say, “‘ We have supplied, or in a few 
days shall have supplied, to the Navy 10 guns of 43 tons and 12in. 
bore, 18 of 18 tons and 9°2in. bore, 8 of 18 tons and 8in. bore, 171 
of 4 tons and Gin. bore; besides 190 smaller guns of 2 tons 
and under, making a total of nearly 400 new breech-loading 
guns. Those first in hand were of mixed steel and wrought 
iron, while the later guns are entirely of steel. There has been 
some, advantage in the delay in the adoption of the new pattern of 
breech-loading ordnance. We have the advantage of the 
experience gained by France and other Powers, and it is believed 
that we have now obtained a system of breech-loading of a simple 
and efficient character. In addition to the guns I have enumerated, 
there are in hand, under construction for the Navy, three guns of 
110 tons, four of 63 tons, and three of 43 tons, besides a very large 
number of smaller guns in various stages of progress. At the same 
time there are under construction for the land service ten guns of 
43 tons, four of 26 tons, and other guns of smaller size.” This 
brings the state of affairs down to about three months ago, since 


lete a character. In bringing forward the Army Esti- | course no important change has been made. 
ends. Lord Hartington stated to the House of Commons | to give you some idea of the relative excellence of the latest types 
that, “‘ With regard to the supply of heavy guns for the Navy, fair | 
has been made in the present year. ape the present | 

a double transi- | 

oader; and in the | 
next place, in the material, from wrought iron to steel. Twenty | 


in the service were of 7 tons weight, | p 
firing 301b. of powder. In the change from the muzzle-loader to | impossible as long as t 
firing | become worn the ring and plate can be exchanged in a few minutes. 
mmittee may therefore imagine what | 
has been the difficulty, and the necessity there has been for | 


BREECH ACTION 
SCALE}, 


will now endeavour 


of heavy guns at home and abroad, selecting three separate 
features for comparison as being of a crucial character. These 
features are :—(1) The system of breech-loading and obturation ; 
(2) the construction; (3) the power. First, the Krupp system of 
breech-loading. This consists of a round-backed wedge, which is 
pushed in from the side of the breech and forced firmly home by a 


opposite character. Twenty years ago we reverted from the | screw provided with handles; the face of the wedge is fitted with 
breech-loader, the more ey epi gun, to the muzzle-loader, or | an easily removable flat plate, which abuts against a Broadwell 
e same material of manufacture. At | ring let into a recess in the end of the bore. On firing, the gas 


resses the ring firmly against the flat plate, and renders escape 
& surfaces remain uninjured. When they 


The vent passes through the facing plate to the rear of the wedge. 
The gun is fired by a frictional vent sealing tube, which is screwed 
by the fingers into the vent, and unscrewed after firing. This form 
of breech-loading has a decided advantage in loading 4 hand at 
elevation, which may sometimes be required, as the weight of the 


There are in France and Germany several firms which have | wedge is not working against closing the breech, as in the case with 
been able to supply steel forgings of the size, and also of | interruptedscrewsystems. Ithas, however, several counterbalancing 


LOCK REMOVED 


disadvantages; the handles at the side are very liable to be damaged 
by the enemy’s fire or otherwise; the length of the gun is neces- 
rng Ese in proportion to the length of bore; the recess for 
the Broadwell ring somewhat weakens the wall of the chamber ; 
the gun can be fired even though the wedge is not pushed properly 
home, and the breech has to be opened after a missfire, or if the 
tube is exchanged without opening the breech, it may be unsafely 
replaced; moreover, the longitudinal strength depends on the 
soundness of the single piece of steel through which the wedge 
passes. Still it must be admitted by all unprejudiced persons that 
the Krupp ordnance, taking system, construction, and material 
altogether, are not easily to beaten. Secondly, the French 
marine system. Here the bore is continued to the rear extremity 
of the piece, the breech end forming an intermittent screw—that 
is, a screw having the threads intermittently left and slotted away. 
The breech block has a similarly cut screw on it, so that when the 
slots on the block correspond with the untouched threads in the 
gun, the block can be pushed straight in, and the threads made to 
engage by part of a revolution. In the French marine the escape 
of gas is stopped very much as in Krupp’s system; a Broadwell 
ring is let into a recess in the end of the bore, and a plate 
on the face of the breech block abuts against it. The vent bush 
passes through the screw, and is fitted with a lock at the 
rear for firing percussion tubes. It is so —. that the gun 
cannot be fired unless the breech block is screw propery home. 
The parts are all wg seg behind the gun, and the only disad- 
vantage seems to the recess required for the Broadwell ring, 
which weakens the wall of the chamber, and necessitates a corre- 
spending increase in the area of the face of the breech screw a 
which the gasacts, thusincreasing the longitudinal strain beyond that 
unavoidably due to the size of the powder chamber. As in Krupp’s 
guns, the parts liable to wear are very dependent for their duration 
on cleanliness and freedom from dust and it; but when worn 
they are quickly and easily replaced. T ly, the French land 
service system. Here we have the interrupted screw as in the 
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marine, but the escape is sealed in quite a different manner. 
A stalk passes thoout the breech block, its foot being secured on 
the exterior. The stalk has a mushroom-sha head projecting 
into the bore. Round the neck of the stalk, just under the 
mushroom, is a collar or pad of asbestos secured in a canvas cover. 
When the gun is fired, the gas presses the mushroom against the 
asbestos collar, and squeezes it against the walls of the bore. It 
is found that this cuts off all escape. In this obturation we have 
no weakening of the walls of the gun, and no increase of 
longitudinal strain, but the bore is slightly shortened by the 
protrusion of the mushroom head into the chamber. Its great 
advantages are that the soft pad adapts itself to the gun 
surface, against which it presses, regardless of dust, grit, bruises, 
or other imperfections. The can be rep! easily and 
quickly; they are also light and inexpensive. The vent passes 
through the mushroom head and stalk to the rear, and the gun is 
fired by a simple friction tube, pulled from the side. This arrange- 
ment is defective, as the gas soon wears out the vent, necessitating 
a new mushroom; while the frame of the firing tube is blown 
forcibly out, clinging to the hook of the lanyard, and proving a 
source of inconvenience to the firer. Fourthly, the Elswick sys- 
tem, which consists of a flat-backed cup abutting against the 
slightly rounded face of the breech plug. The lips of the 
cup rests inst a copper ring let in the walls of the bore. 
On firing, the ig neg back the cup against the ded 
end of the breech block, and thus forces the lips hard against 
the copper ring. The cup takes up very little room in the chamber, 
but is very sensitive to grit and dirt, so that, as well as the copper 
ring, it requires renewal at uncertain and often frequent intervals. 
The cup itself can be replaced in a few minutes, but the copper 
ring takes several hours to extract and renew; the instructions 
iven lay down that a special cup is to be inserted, and two rounds 
fired with it so as to fully expand the ring, which is then to be 
trimmed to fit the reserved cups. The firing arrangement consists 
of a removable needle holder, which carries a percussion tube 
nearly to the end of the bore; the needle passes from the tube to 
the rear of the breech screw, and is there struck by a hammer 
actuated by a lanyard. There is a safety arrangement which 
prevents the hammer from striking the needle till the breech is 
proverty closed. The chief objection to this plan of firing 
ies in the difficulty of training men to pull the lanyard in such 
a way as to give sufficient force to ignite the detonator. 
Fifthly, the breech action we began with, viz., the French inter- 
rup' screw. The Elswick obturation was selected. I do 
not know exactly why, but I believe under the idea that the gas 
would not be able to eat its way between the cup and the copper 
ring, which therefore would never require to taken out and 
renewed. We changed the firing arrangement to one having a 
removable vent head carrying a friction tube; it was provided with 
a safety arrangement which prevented the lany: from being 
hooked to the tube till the breech was properly home. As experi- 
ence showed that the copper ring did require to be renewed from 
time to time at very uncertain intervals, and as this was a serious 
operation, experiments were forthwith instituted with the De 
Bange obturation, and with such success that it speedily esta- 
blished itself, and was adopted for all the new guns—vide E, Fig. 1. 
Sixthly, our present breech closing arrangement, as applied to the 
steel 7in. guns—vide Figs. 1 and 2. It has one t theo- 
retical defect—it appears extremely complicated. This, how- 
ever, is not quite so serious as it seems at first sight, for 
not only is it difficult for the parts to get out of order, but 
any or all of them can be exchanged in two or three ininutes. 
The vent A s through the mushroom B and stalk C as in the 
French land service gun; a clutch box on the rear end of the 
stalk carries a percussion lock D similar to that of the French 
marine. The safeguards which cause the apparent complication of 
the action are numerous. The tube cannot be struck by the 
hammer, even though the lanyard be pulled, till the breech is 
screwed home. Should there be a missfire, the slide is drawn back 
to permit the exchange of the tube, and the new tube cannot be 
fired till the slide is pushed properly over the tube again. Should 
the slide not be properly pushed over the tube before loading, the 
action of closing the breech forces it home; but should the tube be 
sticking so far out of the vent that forcing the slide home would 
break it, and perhaps explode the detonator, the slide yields, 
and the attempt to screw the breech-block home reveals 
the error. Should the thumb slip in cocking, the hammer 
will not fall on the striker so as to explode the tube, 
but on a projection which is removed when the lanyard is 
ulled. Thus, by coming last, we have been able to select and 
combine the best features of the French systems, land service 
and marine, making, perhaps, a few trifling improvements of our 
own. 

The next point is construction. The experimental breech-load- 
ing guns first designed followed ad the system of construc- 
tion which owed its origin to Sir W. G. a and which, 
though subsequent] lified in several ways in the Royal Gun 
Factory, will ever be associated with his name. This was the 
system of wrought iron coils shrunk over each other and lined 
with a steel tube, which had been adopted for the long discarded 
vent-piece breech-loaders, and afterwards for the muzzle-loaders 
up to and including the 80-ton and 100-ton guns. This construc- 
tion had a long day of success, and its cult was not rudely dis- 
turbed till the close of the seventies. Karly in the eighties—the 
revolutionary eighties—however, it was found impossible to 
vie any longer with the stronger material which was in general 
use in Germany and France. Guns of wrought iron could 
not be made to possess the same power as guns of steel 
without an important excess of weight. Efforts were made 
to preserve the advantages of the coil construction b 
per eying a mild steel largely alloyed with manganese, whic’ 
could be made to weld satisfactorily, and experiments were carried 
out in the Royal Gun Factory with wrought iron coils, steel coils, 
and forged steel hoops. These resulted in the complete victory of 
the —— steel hoops, and in April, 1882, the first English heavy 
breech-loader, a 12in. of 43 tons, entirely of forged steel, was pro- 
posed by the Royal Gun Factory. The matter was so important 
that it formed the subject of an elaborate inquiry by the Ordnance 
Committee, who took evidence from the principal — of the 
country, and whose recommendations have proved of great value 
to the service. They decided upon a general type of gun, which 
was based upon a design submitted by the Royal Gun Factory on 
the 21st July, 1882, and all the guns since made for the British 
Government have conformed substantially to this type. But 
before describing it, I will take some of the echtiaennll Guan, the 
constructions of which are earlier in date. First, the 70-ton 
Krupp gun of 1881. The great German manufacturer k 
the sections of his guns a profound secret, and hence the 

ing I am going to point. to next must not be taken 
as authentic. uring a visit to Essen in 1881 I saw the 


ye of his guns in the machines, and lying about, and 
hope he will forgive me for having taken furtive measure- 
ments with an umbrella and by the eye sufficient to enable me to 
make a tolerably close guess at the construction. It should be said 
here that the Russian heavy guns are either made by’ Krupp 
on designs of similar character to this, or copied by the 
Russians in their own steel. Krupp’s latest design is fora 
heavy gun yy 121 tons, and cals. long—vide Fig. 3. 
I venture to fill in the construction on the assumption that 
no radical change has taken place in the Essen principles since 
1881; but again this must be taken as guesswork as regards the 
actual dimensions of the parts. This is the heaviest gun in the 
world, and four are being made for the Italian land service. It 
will be observed that the tube forms a lining extending from the 
muzzle to the face of the wedge, and that it is recessed at the end of 
the bore to receive the Broadwellring. Over the tube is shrunk the 
breech-piece in which the wedge plays. Over the breech-piece are 
shrunk several hoops. Every portion is made of the finest gun 
steel, In this construction the whole of the metal over the powder 
chamber comes into play to sustain the transverse strain, which 


is transmitted from the tube to the breech-piece, and from the 
breech-piece to the superposed hoops. Neither hoops nor tube, 
however, assist in bearing the longitudinal strain, which is entirely 
taken by the breech-piece. I suppose Krupp has satisfied himself 
that this gives plenty of strength, and that there is no chance of 
a dangerous defect, but I confess I should prefer to have a second 
string with guns of such great size in case anything went wrong 
with the breech-piece. Secondly, the latest heavy French naval 
guns, the 34 cm. and 37 cm. of 50 and 70 tons respectively. 
The 34cm. gun consists of a very thick tube or body strengthened 
with layers of hoops. As in Krupp’s guns, the whole of the metal 
comes into play transversely, but the longitudinal strain is taken 
by the tube alone. Personally I do not like this construction. 
I think too much depends on the tube, and any failure 
of this part, which is, moreover, specially subject to the 
erosive action of the gas, would be disastrous in the ex- 
treme. Whether General ‘Dard, the designer of this gun, 
found it difficult to obtain satisfactory forgings big enough to make 
the 37cm. guns on the same construction I do not know, but 
Le Creusot and St. Chamond can turn out forgings of 70 or 80 tons 
weight, and therefore I am inclined to suspect that General Dard 
preferred to trust less implicity to the tube in these larger guns, and 
therefore thinned down the central forging and introduced a breech- 
piece between it and the hoops, which to my mind is a very decided 
improvement, as being put on with shrinkage it places the metal in 
a better position for resisting the transverse strain, and affords far 
greater security against longitudinal rupture. Every part is of 
steel. Thirdly, the Italian naval 100-ton breech-loader of 1882, 
manufactured by Sir W. G. Armstrong, Mitchell, and Co., of 
Elswick. In this construction the tube is in two parts, held to- 
gether longitudinally by a key-ring in halves. The breech screw 
plays in the tube, over which is shrunk a steel breech piece sup- 
ported by two layers of thin hoops, aud a thick outer wrought iron 
coil. The middle and forward parts of the tubes are supported 
partly by steel hoops and partly by wrought iron coils. This con- 
struction was never repeated, though the experiments with it at 
Spezzia were very successful. It is introduced here as showing 
with remarkable clearness the nature of the transition which has 
been tuking place in construction. Fourthly, I give you the typical 
design submitted to the Ordnance Committee by the Royal Gun 
Factory on 21st July, 1882, and recommended by them to 
ide future manufacture. This icular gun weighs 
tons, and is 8in. in calibre. ere the tube is thin 
and extends to the rear only sufficiently far to receive the 
obturator. Over the tube is shrunk a breech-piece, which is su 
ported by exterior hoops. In this construction the whole of the 
metal assists in bearing the transverse strain, but the breech-piece 
does all the longitudinal work. This is not particularly objection- 
able in a medium sized gun of 12 tons, but would, I think, be so in 
very large ordnance; as you will presently see, with our heavy 
= further provision is made for taking the longitudinal strain. 
he tube which is subject to erosion by gas is relieved from 
longitudinal strain, and is moreover so thin that a crack in it 
would not imperil the safety of the gun; while the form given to 
the breech opening renders it easy to bore out the eroded surface 
after long continued firing, and to insert a thin lining into the 
tube itself, as shown by the dotted lines, thus giving the gun 
a fresh life. With breech-loaders on the interrupted screw 
system, the longitudinal strain is found to act most erously 
about the position of the front threads, and it will be seen that at 
this point the metal of the breech-piece becomes thicker and 
stronger than in the more forward part over the chamber, while a 
strong hoop extending to the extreme rear of the gun clasps the 
breech-piece tightly over the screw and preventsany tendency toopen. 
Fifthly, the Armstrong 100-ton guns now being made for the 
Lepanto, the great Italian war vessel. The design has superseded 
that of the 100-ton breech-loading gun mentioned above, and has 
been kindly sent to me by Captain A. Noble. Sixthly, in Fig. 4 we 
have the section of the Elswick gun of 110tons. This magnificent 
piece of ordnance is being manufactured for the British Govern- 
ment at the works of Sir W. G. x oer parm Mitchell, and Co., 
Newcastle-upon-Tyne. It is entirely of steel. The tube is thin, 


strain, except a very small layer, of which only half assists, as 
will be seen presently. Over the breech-piece a hoop extendi 
the full length of the chamber is shrunk on, and the weakness 

a joint at this important part is avoided. An exterior hoop of fair 
length reinforces the breech still further. You will observe a novel 
feature in the disposal of the hoops, so as to secure the greatest 
amount of longitudinal strength. 

The hoops abutting against one another a are linked 
together by outer hoops. The exterior of the inner hoop carries a 
ring which is slotted away so as to leave alternate projections and 
intervals. The interior of the outer hoop carries a corresponding 
ring, which is also slotted away, so as to leave alternate projections 
and intervals. The outer hoop, expanded by heat, is passed over 
the inner hoop, so that the projections pass through the intervals ; 
it is then turned, so as to bring the projections of one hoop exactly 
in line with the projections of the other, thus preventing any 
longitudinal movement. The intervals are then filled up with long 
steel wedges, which are forcibly driven in. One wedge would be 
sufficient to prevent any circumferential shift, but all the intervals 
are filled up, so that the strain from the interior on firing is direct] 
transmitted to the whole of the outer hoop. You see that ha 
the metal of the layer represented by the thickness of the wedges 
is not available for resisting the transverse strain. This is made 
up by slightly increasing the thichness of the outer hoop. By this 
device the gun is stiffened at the joints, and held together longi- 
tudinally from the extreme breech end to a point far up the chase 
—an advantage in point of strength and safety possessed by no 
other design with which I am acquainted. Coming last to steel 
breech-loaders, England has been justified in fearlessly adopting 
the metal, which has been thoroughly tested by German 
experience. She has also ateahes a construction which bears 
a certain similarity to the French, but is modified somewhat as in 
Krupp’s guns. Having thus taken what seemed to be best of other 
people’s, we have added a little of our own in the matter of locking 
all the parts of the gun together. It would be unpardonable in a 
manufacturer not to adopt what he thought the best, and if I saw 
anything which satisfied me better than this 63-ton design, I should 
certainly try to get it; hence you will, Iam sure, pardon me for 
saying that I think that, coming last, we really have got the best 
fo steel construction known. I use this expression to avoid 
including constructions which involve the employment of wire, 
which may, perhaps, supersede those consisting entirely of forged 
steel. It is perhaps hardly correct to include them among the 
guns of 1884, as they are chiefly experimental; but I believe 
some have been made, and actually issued, for service to 
Chili, by the firm of Sir W. G. Armstrong, Mitchell, and Co. 
Competitive designs have been prepared for the War-office by the 
same great firm and by the Royal Gun Factory for guns of this 
kind, and I have received Captain A. Noble’s kind permission* to 
show you a section of the 18-ton wire-gun pro) by Elswick. 
The tube is thinned down inside the breech-piece, which is shrunk 
over it, and receives the breech screw. Instead of being reinforced 
with steel hoops, the breech-piece receives great transverse support 
from a steel flat wire or ribbon which is wound round it like thread 
on a reel, but at considerable tension. This wire breaks at 60 tons 

square inch. Thin protecting hoops of steel cover the wire and 
Ton the exterior of the gun. Here all the metal over the breech 
assists in supporting the transverse strain, but the longitudinal 
strain falls entirely on the breech-piece. The great obstacle to the 
employment of wire in a gun has always been the napeen': « of 
getting sufficient longitudinal strength; no means has yet 
devised of putting on high class wire to give both longitudinal and 
transverse strength. A portion of the wire may be put on, as was 
done in one construction most ingeniously by Sir W. G. Arm- 
strong, so as togive longitudinal strength, but then it becomes useless 
transv: y. That device has been abandoned in this design, and 
hence the longitudinal strength is rather low. A Royal Gun 
Factory design was submitted at the same time. In this construc- 
tion the tube extends the whole length of the gun, and receives 
the breech screw. It is protected from the erosive action of the 
gas by a thin lining, which extends from the obturator as far as 
necessary up the bore. The breech end of the tube is much 


A,—Comparative Powers of Breech-loading Guns of 1881-1884. 


Tons. | Lbs. | | Ft. sec. |Foot-tons. Inches. Ft.-Tns. 
52 362 926 1°07 0°39 24,368 22°9 478 
| 7l 543 1180 1°02 1955 31,272 24°5 440 
|| 7 485 | 1715 1°21 “44 «1703 34,502 23°8 486 
Krupp, 40 c.m. (15°75im.) | 1884 | 119 615 | 1632 1°31 2017 | 46,061 
100 7i2 2005 1°34 “41 1832 46,600 28°5 460 
1884 110 900 1800 1°69 “42 2020 50,92% 30°5 513 
Royal Gun Factories, 13°bin. .. .. .. .. | 1884 63 625 1250 1°78 51 2050 36,415 28°6 569 
Royal Gun Factories, *2in. (wire).. .. .. .. .. .. | 1884 19 330 380 2°32 "50 | 2520 16,730  23°2 $80 
| 1883 18 200 380 | 1°85 “50 2200 12,759 20°0 709 


and extends only to the obturator, and the breech-screw works in 
the breech-piece, which is shrunk over the tube as in the typical 
design above mentioned. Three layers of hoops reinforce the 
breech-piece. Here also every part of the metal over the chamber 
assists in supporting the transverse strain. The breech-piece is 
assisted in supporting the longitudinal strain by the peculiar dis- 
tribution of the hoops. long hoop provided with stout 
shoulders forms the rear part of the first layer. Its front shoulder 
engages the rear shoulder of a long hoop, which forms the front 
of the second layer and carries a front exterior shoulder 
against which the trunnion hoop, forming the middle of the 
third layer, abuts. Hence we have a direct pull from the trunnion 
hoop to the shoulder on the breech-piece. For the sake of clear- 
ness I speak of the trunnion hoop, but in reality there are no 
trunnions—the exterior of the hoop forms two rings which 
are held in a strong band attached to the slide. To 
revent the inner tube from moving forward in case the friction 
tween it and the breech-piece should become relaxed on firing, a 
metal of the character of ——— bronze is run into a serrated 
recess at the front of the breech-piece. In building up this gun 
the trunnion hoop forms a kind of watershed, so to speak, 
that is, all the hoops behind it are put on from the breech, 
and all in front of it are put on from the muzzle. To assist 
friction in we them in place, phosphor bronze is run into a 
serrated recess under the trunnion hoop. It will be observed that 
in this design several — improvements have been made 
in the 100-ton gun manufactured for the Italians in 1882. The 
Lepanto gun shows an intermediate step in the transition. The 
tube is thinned down and fitted into the breech-piece which receives 
the breech screw. The joint in the front t of the tube is got 
rid of. The material of the gun is entirely of steel, cast and forged. 


The system of obturation is changed from the cup to the pad, and | 
Fig. 5 repre- | 


the powder chamber is made shorter and thicker. 
sents the section of the 63-ton guns now being made in the 
Royal Gun Factory. They are entirely of forged steel, which, 
with the exception of some of the smaller parts, comes from 
Sir J. Whitworth and Co., who have, so far, met our uire- 
ments better than any other maker. In this design the tube is 
thinned down at the breech, and the breech-piece, which is shrunk 
over it, receives the breech screw, as in the typical gun of Dia- 
gram 15, The metal is disposed in fair conformity with the trans- 
verse strain expected, and considerable weight is saved in front of 


thickened over the breech screw, so that this is the part 
longitudinally. Over the chamber is wound a high-class fiat wire, 
which confers immense transverse strength, but does nothing 
longitudinally. This wire breaks at 100 tons. per square inch. 
Over the wire are shrunk two long hoops of forged steel, which 
transmit the longitudinal strain from the rear end of the tube to 
the trunnions, by means of two systems of locked projections. In 
this construction the whole of the metal over the chamber assists 
in supporting the transverse strain. The longitudinal strength is 
divided about equally between the tube and the outer hoops, and 
is ample. In considering the probability of forged steel construc- 
tion being supplanted by those containing wire, it must be borne 
in mind that the lighter the gun in proportion to its power, the 
more work is thrown on the carriage in checking and absorbing the 
recoil. There is some doubt whether a practical limit has 
not already been reached in this respect with the latest 
patterns of forged steel guns; that is to say, any further 
reduction of weight in proportion to power may be found 
to necessitate more than a corresponding increase of weight 
to the carriage. Should experience prove this to be the 
case, there will be little advantage in the introduction of wire, 
except in certain special cases, such as siege howitzers, &c. 

Our third and int of comparison is the power devel 
by the various types of ordnance which have been brought before 
ou. In this respect we have had nothing to learn from abroad. 
We owe much to the labours of the Lap ear pei Committee, and 
much to the admirable experiments with fired gunpowder in closed 
vessels which were carried out in 1874 by Captain A. Noble, of 
Elswick, and Sir Frederick Abel; but our chief superiority is due 
to the practical results obtained with enlarged powder chambers 
and lengthened bores during a searching trial at the Royal Gun 
Factory in 1873; from these causes our ballistic knowledge has lon; 
been fuller and more complete than that of any of the continen 
authorities; and it was really owing to this circumstance 
that England’s guns held their ground as long as they did 
under the double disadvantage of being wrought iron muzzle- 
loaders instead of steel breech-loaders. The principle of cham- 
bering—that is, of enlarging that part of the bore which 
contains the explosive—depends upon a peculiarity in the 
action of powder charges which is not very 


* A section of an Elswick 48-ton gun, partly made of wire, may be seen 


the trunnion ring. All the metal assists in taking the transverse | in Tuz ENGINEER of July 29, 1881. 
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understood. I will endeavour to make the facts clear to you. 
Supposing I fill a chamber which measures 3°15in. in diameter and 
18°6in. in length with R.L.G.? powder, at a density of 35°6 cubic 
inches per Ib., as in the proof charge of the 12-pounder muzzle- 
loading field gun, the pressure will be extremely capricious, vary- 
ing from about 26 tons to 374 tons per square inch; the velocities 
will vary also, but to nothing like the same extent. Next, sup- 
posing I fill a chamber which measures 7in. in diameter and 18°6in. 
in length with 201b. 3 ozs. of R.L.G.*, at the same density as 
before, as in the 7in. muzzle-loading gun, I shall get fairly regular 
pressures and velocities ; the pressures will be about 22 tons only, 
varying about a ton above and below, although the densities of 
the charges are equal, and there is more than five times as much 
powder in the rge which gives the lower pressure. This 
anomalous result arises from the shape of the chamber. It is 
found that long narrow chambers favour the development of 
““wave pressures,” as they are called, in a surprising degree, and 
experience has clearly shown that to get the best effect out of the 
charge, the chamber should not longer than from three 
to four times its diameter ; with a powder which is slow in pro- 
— to the size of the gun, it is generally safe to approach four 
iameters in length; but with a powder quick in proportion to the size 
of the gun, it is often dangerous to exceed three diameters in length. 
The cause appears to be that as soon as the charge is lighted the 
gas first pate travels through the chamber from end to end with 
great rapidity, and sets up a dynamic action of a vibratory or wave 
character. But if it is asked why increasing the diameter of the 
chamber should mitigate and indeed remove this action, I have 
to confess frankly that I do not know. In the cases given the gas 
has just as far to travel, and to acquire momentum in, but it seems 
to lose the intensity of its rush from end to end when afforded 
increased space laterally. Many efforts have been made to over- 
come this we and to obtain satisfactory bustion in long 
narrow chambers by means of extensive air spacing, or by intro- 
ducing central tubes of zinc and other substances; but the results 
have not been very promising, and in the Royal Gun Factory we 
have kept all our chambers short and thick, so as to consume the 
charges under the most favourable conditions. Hence it follows 
that if we wish to employ a charge which is too large to be con- 
tained in a portion of the bore four calibres in length, we 
must increase the diameter of the chamber. In practice, 
when designing a gun for a given charge, I stars with the 
equation—7 r* = C, where r is the radius of the section of 
the chamber, and C is the cubic content uired. This, of 
course, gives the dimensions of a chamber 3} di ters long, 
which are subsequently adjusted as required. There are also 
certain incidental advantages in shortening the cartridge by 
chambering ; the length of travel of the projectile, and conse- 
quently its velocity at the muzzle are increased. The shell has not 
be rammed so far in, and the cartridge is more compact and 
serviceable. The disadvantage lies in the necessity for making the 
n stronger, and therefore heavier, over the powder charge; in 
fact the breech must be that due to the size of the chamber and 
not of the bore. Still the ballistic advantages outweigh this, and 
as you see by the table A, the chambered guns beat all others in 
energy per ton. There is one more point where chambering will 
probably pore of great service. The special duty ofall very heavy 
guns, either for land or sea service, is to get their projectiles 


Colonel Hope remarked that he was glad to find none of the 
wrong opinions of the official text-books of 1879 put forth by Colonel 
Maitland. Colonel Maitland had asked for an explanation of the wave 
pressure set up in longchambers. This Colonel Hopecould supply: 
He (Colonel Hope) had dealt with the question practically, an 
burnt charges 15 calibres long without wave pressures being gene- 
rated. He had ignited charges at 140 places simultaneously. 
His shot moved before nis charge was all ignited. Sir William 
Armstrong had, he considered, attempted something in this 
way when he lit his charge by means of a vent opposite to the 
front close to the projectile, but the result had been to blow out 
the breech of the gun. -The fault we have constantly committed 
has been to treat the powder as an explosive, although we have 
long since learned that it is not an explosive. In fact, as regards 
the ignition of the charge we have not advanced one step since the 
Battle of Crecy. When a small portion of powder just below the 
vent is converted into gas it drives the remainder forward and com- 
presses it, so that when it ignites in, say, half the space it origi- 
nally occupied, it produces double the pressure contemplated. 
Thus a wave is set up that the gun cannot withstand. 

Sir F. Bramwell objected that Colonel Hope had, indeed, given 
an explanation of wave pressure when absolute length is increased, 
but he had not explained the question raised by Colonel Maitland, 
which was one of the relative length and diameter. In the dia- 
gram shown were two charges of the same absolute length; the 
difference was in diameter. The gun with larger diameter had the 
longer projectile, and the greater resistance on each square inch of 
cross section, yet the pressure in the bore of smaller diameter was 
the greater. He confessed that he did not understand why the 
relation of length to diameter told in this way, and he had as yet 
heard no explanation of it. j 

Herr. Kraftmeier spoke of the progress made with brown pris- 
matic—i.e., cocoa—powder, especially in an effort which was being 
made to suit it to field guns. The prisms were lin. in diameter 
and jin. in height. Experiments were not yet concluded. He trusted 
that when the money referred to by the lecturer was voted that 
powder might receive its share of it. 

Captain Palliser observed that Colonel Maitland’s commendation 
of a system of construction, consisting of steel hoops of compara- 
tively moderate dimensions, was very important in its application 
to the ease of such arsenals as might be established by colonies. 
He—Captain Palliser—had just been consulted with regard to an 
arsenal to be established at Quebec. 

Sir William Codrington moved the adjournment of the debate 
to Thursday, June 27th, which was carried. 


CONTRACTS OPEN. 


BELLARY-KISTNA AND CUDDAPAH-NELLORE RAILWAY, 
METRE GAUGE, 

THE work required under this specification comprises the con- 
struction, supply, and delivery in land, at one or more of the 
ports named in the conditions of tender, of iron and woodwork for 
underframes and bodies, with all requisite bolts and nuts and rivets 

plete, for putting the work together in India, and fixing the 
bodies to the underframes, for fifty earth or tip wagons. All 
fastenings, bolts, nuts, and rivets are to be supplied in 


through armour. Of late years the armour has 
undergone very great change. The guns easily mastered 
the wrought iron plate armour of the seventies, whether 


quantities sufficient for putting all the work together in 
India, with .an allowance of 20 per cent. extra for waste. 
The tract does not include wheels and axles. These 


solid or in layers, but the use of steel which has b 
general in the eighties, has checked the artillerist’s victorious 
career. Plates made either entirely of steel or of wrought iron 
faced with steel—the plates known as compound—are very diffi- 
cult to get through or to smash if thoroughly well supported by 
firm backing. They break up the chilled iron shot, which splash 
harmlessly on the surface, while the steel shot fired at them 
usually break if too hard, or flatten out if too soft. We are try- 
ing to find the shot material which will prove most effective against 
this improved armour, and till this is accomplished we shall be 
unable to say with certainty what proportions should be given to 
the projectiles. The smashing or racking effect of a very heavy 
projectile of large diameter, striking with moderate velocity, may 
= more effective than a lighter shot of smaller diameter and 
igh velocity, or the reverse result may take place. We can adopt 
our chambered guns to suit either scheme. Since the calibre does 
not bear any fixed relation to the diameter of chamber, we can 
either enlarge the bore or reduce it by a thin lining, at pleasure, 
without interfering with the powder charge or its stronghold. 

To recapitulate the principal points alluded to in this lecture, 
having come last among the Great Powers to steel breech-loaders, 
we have been able to select the best points from the various 
systems worked out by others. The material is that proved admir- 
able chiefly by German experience ; the system of breech-loading 
is that of the French land service ; some parts of our present con- 
struction have been tested in Germany and some in France, while 
we have been able to improve on both, and solidify the whole 
structure in a marked degree. Not being hampered by the neces- 
sity for utilising old material, we have been able to devote all our 
energies to new guns of the best quality, instead of repairing and 
altering old guns of inferior type, as is being largely done all over 
the Continent. We have, moreover, greatly extended the ballis- 
tics of our guns, and have conferred on them unsurpassed power 
in proportion to their weight. It is true that in numbers we are 
behind, but having the best types, all that is required is money and 
a little more time. The money will no doubt be forthcoming at 
the good pleasure of the country, which must not hesitate to pay 
its war insurance. The time is more serious; a heavy gun cannot 
be made under about fifteen months, and the only way to 
economise in this —— is to put up sufficient plant 
to permit of a considerable number of heavy guns being under 
manufacture at the same time. This has been done to 
some extent, and the next two or three years will see us in a very 
different position as regards numbers. Still there is much more to 
be done, and I will conclude by. earnestly representing that though 
sufficient confidence may not have been felt two or three years ago 
to justify the heavy outlay which was seen to be necessary to rapid 
re-armament, yet that now the time has arrived for the country to 
face the question seriously, to grant the money, and to push the 
manufacture. 

In the discussion which followed, Admiral Hamilton and Admiral 
Boys spoke briefly, the latter asking for definite information as to 
the length of the life of a new breech-loading - 

Mr. G. Rendel then questioned Colonel Maitland’s conclusions as 
to the proportions of a powder chamber. He noticed that Colonel 
Maitland apparently limited the length to 34 diameters, to avoid 
wave pressures, but that he admitted the loss in increased diameter 
and strain on gun. Mr. Rendel had taken the case of the 43-ton 
gun, with 12in. bore and 16in. chamber, and had calculated that if 
the same capacity of chamber were obtained by simply lengthen- 
ing the 12in. bore, the gun’s weight might be reduced from 43 to 
36 tons—a great consideration in the Navy. Colonel Maitland had 
said that in such a case the strain on the carriage would be 
increased. Mr. Rendel found that this would only be increased 
from 275 to 320 foot-tons, which need involve little more than an 
increase in size of the hydraulic buffer. On the other hand, the 
gain in reduced diameter by having no e chamber was very 
great; it —— to the same end as the abolition of trunnions, 
namely, the bringing of the two guns in a turret close together, so 
a; to approach the condition of a double-barrelled gun. By this 
the couple with which the recoil of each gun acted with a tendency 
to rotate the turrets was decreased, and further, the whole turret 
might be decreased in diameter. He thought that wave pressures 
would not be developed with really slow-burning powder. The 
100-ton breech-loading gun at Spezzia had ach over five 


diameters long, yet it exhibited no wave pressures. Further, Mr. 


parts will form the subjects of a separate contract. The con- 
tractor whose tender is accepted must make all such copies of the 
drawing exhibited as are necessary, and must prepare, at his own 
cost, from the specification, and from the instructions of the 
Inspector-General of Railway Stores, a complete set of working 
drawings, which are to be in every respect approved by the 
Inspector-General, and must be completed before the work of any 
part of them is commenced or any of the material for them is 
ordered. The general construction of the wagons is shown on 
drawing No. E1176, which may be seen and copied at the office of 
the Director-General of Stores, India-office. 

Materials.—The whole of the materials used for this contract 
are to be of the best quality, and subject to the approval of the 
Inspector-General. No other material than wrought iron is to be 
used, except where specified otherwise, or shown on the drawings. 
All draw hooks, eyes, rings, and chains for the draw gear are to be 
forged from Staffordshire chain iron of the best quality. No iron 
of foreign manufacture is to be used throughout the contract. 
The iron must be of such strength and quality that it shall be 
equal to the undernamed several tensional strains, and shall indi- 
cate the several rates of contraction of the tested area at the point 
of fracture that follow, namely :— 

Tensional Percentage of 
stength 


contraction 
per square of fract 
inch. area, 
Tons. 
Channel, angle,and T-iron .. .. .. 22 


The iron castings for the axle pedestals are to be sound and clean, 
and are to be made of a strong mixture of metal of such quality 
that bars 3ft. Gin. long, 2in. wide, and lin. deep, when placed 
edgeways on bearings 3ft. apart, will stand a weight of 30cwt. 
suspended from the centre without breaking. 
Manufacture.—Every piece of iron and wood shall be manu- 
factured with such accuracy that any piece may be used without 
dressing of any kind in the place for which it is designed in any of 
the wagons. The angle irons forming the joint between the floor, 
sides, and end plates are to be e and welded into one piece. 
The top outside angle irons must be made each in one piece, the 
pieces at the ends forming closing irons for the end flaps, being 
cranked round and not welded on. The draw hooks and chain 
eyes are to be forged out of the solid, and all bolt holes in them 
are to be drilled, and are to be provided with two chains, each 3ft. 
long, as shown on the drawing. The top and bottom halves of 
the pivots are to be forged out of the solid, and the eyes of 
both parts are to be faced on both sides in a machine; all 
holes in them are to be drilled and the pins turned. The 
eyes of all hinges and hinge feet are to be forged out of the solid 
and welded on to the arms not less than 6in. from the centre of the 
eye, and the eyes of both hinges and hinge feet must be faced on 
both sides in a machine, all holes of every kind in them being 
drilled and the pins turned. The cast iron pedestal bearings are to 
be bored out to receive the axle journal, the top of the pedestal is 
to be faced up perfectly true and square with the axle journal, the 
holes for the bolts may be cast, but they must be perfectly true 
and square with the top of the pedestal, and must be cleaned out 
with the file; any pedestal in which the journal bearing top and 
bolt holes are not true with each other will be rejected, the pedestals 
are tobe fitted with wrought iron keep platesas shown on the drawing. 
Generally all surfaces tinted red on the drawing are to be bored or 
turned and finished up smooth and bright, whether mentioned in 
this specification or not, and all pieces of iron not bored or turned 
must be cleaned up with the file, and finished up in first-class 
style. All rivets that are rivetted _ in England which are found 
to be loose, or to have cracked heads, or to be in any other way 
defective, must be cut out and replaced p Bacay" Generally 
all workmanship must be of the very best class. All nuts are to 
be square, and must fit so tightly on their bolts that they cannot 
be turned by hand. Whitworth’s standard gauges must be 
used in turning all pins, bering all holes, and forging or finishing 
all bolt heads and nuts, and all bolts and nuts must be screwed to 
his standard pitch, the bolts to a length of three diameters. The 
side, end, end flap, and floor sheets may be punched, provided the 
holes in each plate are punched either simultaneously or through a 
template cl d and fixed to the sheet which contains all the 


Rendel maintained that the advantages of reduced diameter were 
such that we ought to try all devices for igniting the charge, so as, 
for example, igniting it in several places. 


holes required ‘in the sheet; the bars and angle irons connected 
with the sheets may be punched, provided the holes in each of 


them are punched through a template as above described, or they 
may be punched in the usual manner. 

Erection.—One wagon is to be built and rivetted complete and 
approved by the Inspector-General as a pattern before the rest of 
the contract is pr Jed with. The whole of the bodies are to be 
rivetted up complete with the end flaps, and all attachments 
rivetted to them, and the timbers bolted to their places. All the 
wooden underframes are to be framed and bolted together by the 
tie rods, The pivot brackets, draw chains, check plates, and cast 
iron pedestals are to be fitted and bolted to their places on every 
wagon, and then taken down and packed. Every detail must be 
tested by gauges at each stage of its manufacture, and be to the 

tisfaction of the I tor-General, Every wagon must be com- 
pletely erected, in order that the accuracy of the work may be 
tested, and should any in accuracies be found in any wagon so 
erected, the whole of such in accurate work will be rejected. 

Painting, packing, and marking.—After the parts of each wagon 
have been inspected and approved, they are to be marked to their 
places in some manner to the satisfaction of the Inspector-General ; 
each piece is then to be carefully cleaned from all rust, and all iron 
and woodwork is then to be painted with one coat of red lead and 
linseed oil, and is afterwards to have one coat of good oil paint, 
proper time for drying being allowed between the application of 
me coat. All the under frames and under-frame ironwork must 
be finished black. A complete description of the method of pack- 
ing and delivery follows. 

Drawings.—The contractor is to supply, without charge, with 
his second delivery, seven complete sets of general and detail 
tracings of the wagons, on tracing cloth. These tracings must be 
made to a scale approved by the Inspector-General, and must not 
exceed 25in. in width, and are to be delivered rolled up on a 
wooden roller, and not folded in any way. The contractor is also 
to supply, without charge, twenty large, well ted, ted 
ane of the pattern wagon when completely erected, taken 

rom at least two points of view. 

Tenders to be in by 2 p.m. on 1st July. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE threatened strike and lock-out of colliers in South Stafford 
shire and East Worcestershire is still the chief topic which engages 
the market’s attention. The notices that the masters have served 
upon the men expire on Saturday next. The men continue to 
maintain a bold front, declaring that they will not accept the 
reduction which those notices enforce. Indeed, the men’s Eades 
have now taken refuge in the statement that, as the notices were 
given in the middle of the week, and not on the regular pay day, 
they are illegal, and consequently not binding. 

Upon the broad question of drop or no drop, the leaders are 
stating that a reduction of wages at the present time means that 
“*the miners and their families are to be half starved;” and they 
further assert that ‘‘ there is to be no corresponding reduction in 
the prices of coal.” ‘‘ Therefore,” they point out, ‘‘the masters, 
and not the consumers, would get all the benefit.” 

At a few of the collieries the men have, the leaders state, been 
informed that their wages are to be reduced not 4d., but 6d. per 
day or stint; and they repeat their contentions that the principal 
evils of the trade just now are selling coal for slack, over-weight, 
and underselling. These practices they desire to put down. 
The masters are firm in their determination to have the arbitrator's 
award observed. It is understood that Mr. E. Fisher-Smith, the 
agent of the Earl of Dudley, has informed the Coalmasters’ Asso- 
ciation, of which his lordship is not a member, that he is fully 
prepared to lock-out the men if the leading members of the Asso- 
ciation will act in unison with him. This being Mr. Smith’s 
decision, the other firms are only too glad to co-operate, believing 
that the men’s leaders have become so overbearing that a lock-out 
would be beneficial rather than otherwise. 

A large ting of coalmasters was held to-day—Thursday 
—in Birmingham. Mr. Cochrane, chairman of the association 
eee ge at which it was unanimously resolved that the colliers 

not allowed to resume work after Saturday excepting upon the 
terms of Mr. Rowland’s award. The meeting recognised the prin- 
~~ of subsidising firms who may be compelled to pump water. 

Mr. Fisher Smith wrote stating he was in full accord with the action 

of the meeting. 

The ey meetings of the iron trade are fixed to come off in 
Wolverhampton on Wednesday, July 9th, and in Birmingham on 
Thursday, July 10th. In the face of these gatherings being near 
at hand, and in consequence of stock taking—now that Midsummer 
Day has turned—having in, merchants are withholding some- 
what the placing of new orders of magnitude. This week, there- 
fore, the works are running chiefly upon hand-to-mouth contracts. 
Sheets and bars are the mostly d ded. Competiti 
for orders keeps keen, alike from Yorkshire, Lancashire, and the 
North of England, and prices are still very low. 

On ’Change this afternoon in Birmingham the opinion was enter- 
tained that there will be no declared alteration in prices at the 
quarterly meetings, but that the Earl of Dudley’s bars will be re- 
declared at £8 2s. 6d., and those of the other “list” houses at 
£7 10s. to £7. All-mine pigs will at the same time, probably, be 
re-announced as 60s. for hot blast and 80s. for cold blast sorts. 

The threatened colliers’ strike has not made consumers wishful 
to buy iron in advance, nor has it had much effect upon the demand 
for coal, as the ironmasters know that they will have open to them 
the undisturbed supplies from C k Chase and from other 
outside districts. Prices are without much alteration upon the 
lists given in my last. Medium bars are £6 10s., and common, 
£6 to £5 15s Hoops are £6 5s. to £6 10s. at works; gas strip, 
£5 15s. upwards. Sheets, singles, are £7; doubles, £7 10s.; and 
lattens, £8 10s. easy. Pig vendors reported to-day only a quiet 
business. The considerable sales that are sometimes experienced 
during the fortnight before quarterly meetings were to-day absent. 
Consumers are fully of opinion that they have nothing to lose by 
waiting. Part-mine native pigs were 45s., and cinder sorts, 40s. 
Northamptons were 42s. to 42s. 6d., and Derbyshires, 43s. 

So satisfied are Messrs. Nettlefolds with the working of the 
Clapp and Griffith’s process of steel making at their axle works 
near Wellington, Shropshire, that they have determined to erect 
at once another converter, upon the same principle, 

Mr. Percy C. Gilchrist, one of the inventors of the basic steel 
process, and Mr. L. G. Fitzmaurice, the manager of the new works 
of the Staffordshire Steel and Ingot Iron Company, have taken 
out a joint patent for the easy fixture and removal of the Bessemer 
converters, when in the course of regular work one has served its 
purpose, and another is waiting with a new lining to be dropped 
into its predecessor’s place. 

The iron and satel wire manufacturers of Birmingham state 
that the reductions which they recently announced in prices are 
far larger than is proportionate to the drop in wages obtained at 
the close of the recent strike. It isthe belief of Mr. F. Nettle- 
fold that if the workmen and masters act together, they will be 
able to win back much of the trade which has left this district 
and England for the Continent. 

Certain of the bridge and gasometer builders are busy on con- 
tracts for home and export, but pipe and other ironfounders have 
not an average amount of work. Bridge builders note that the 
East India Railway Company is inquiring for the supply of steel 
superstructures for the two central piers of the Hooghly Bridge. 
Also that the Midland Railway Companys want ironworks for the 
reconstruction of a bridge over its line near Bredon station, on 
the Birmingham and Gloucester branch. 

The vice and anvil manufacturers of Dudley—which is the seat 
of the trade—are aT oo that British goods are being driven 
out of the continental markets by the prohibitory duties, and 
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certain of them fear that ‘‘ unless something is speedily done,” the 
European markets will be in a great measure lost to us. 

Divided opinions are entertained by traders in the Birmingham 
district concerning Mr. Chamberlain’s reply to the influential 
deputations of manufacturers and others which waited upon the 
right hon. gentleman last week relative to the proposed new 
Railway Bill. Some consider the reply fairly satisfactory, while 
others still strongly hold the opinion that Mr, Chamberlain should 
especially withdraw that part of the measure which deals with 
terminal charges. The Birmingham Chamber of Commerce have 
decided to shortly convene a meeting of the freighters to consider 
certain of the provisions, and the Council of the Dudley Chamber 
resolved on Tuesday that terminal charges should be confined to 
extra services rendered by railway companies over and above what 
was ted by Act of Parliament. 

It been determined that the autumnal session of the Asso- 
ciated Chambers of Commerce which is to be held this year in 
Wolverhampton shall open on September 30th, 

The Birmingham and Wolverhampton Chambers of Commerce 
have just refused the prayers of the Liverpool Chamber asking for 
their opposition to the Manchester Ship Canal, and instead they 
have decided to continue to give the Bill their support. 

With the exception of —and Leeds, it has to be remembered, 
is right in the middle of a coal-field producing gas coal—the Corpo- 
ration of Birmingham claim that they are now supplying gas con- 
sumers with light at a cheaper price than any other Corporation in 
the kingdom, namely, an average, after the discount has been 
taken off, of 2s. 1d. per 1000ft. Yet, by the profits which the Gas 
Committee and the Water Committee don annually handed over 
to the Corporation, the rates of the borough have been reduced 
since 1880 by very nearly 1s. in the pound. The ratepayers are, 
however, now demanding that for the future a larger proportion of 
the annual gas profits shall be devoted to the interests of the 
existing generation, and it seems likely that the Gas Committee 
will before long accede to the request. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The iron trade of this district continues all though 
in a dey d dition, and there is still an absence of any 
encouraging feature in the future upon which to base any hope 
of improvement. Weakness continues to characterise the market 
throughout, and it would seem as if the persistent downward 
tendency of prices could only be arrested either when a point has 
been reached at which it is utterly impossible to produce iron at 
less money, or makers determine to relieve the market of the pre- 
sent pressure of surplus supplies by a reduction of the output. 
There is certainly nothing to indicate that the demand for iron is 
of itself likely to give a firmer tone in face of the present means 
of production, and with the failure of low prices to rey | forward 
any weight of buying, the blowing out of furnaces, and the closing 
or running of forges on short time, seems to be the alternative 
which most commends itself to ironmasters. 

Very little business was reported on the Manchester iron market 
on Tuesday, either in pig or manufactured iron, and with the 
exception that outside brands, such as Scotch and Middlesbrough, 
still maintain a tolerably firm tone, prices if anything were 

nerally rather easier. Lancashire pig iron makers still ask 43s. 

24 per cent., for forge and foundry qualities, delivered equa 
to Manchester; but the few offers that do come forward are, as a 
rule, at under this figure, which practically keeps local brands out 
of the market, in face of the lower prices at which district brands 
can now be bought. The brands which at present are competing 
the most keenly in this market are those from Lincolnshire, which 
are being offered at about 42s. to 42s. 6d., less 24, for forge and 
foundry qualities, delivered here, and in some cases they could be 
got at even a little under these figures. Derbyshire brands are 
also coming into this market at very low , and in some cases 
can be bought at about 43s. to 44s., less 24, delivered here. 

The question of blowing out some of the Lincolnshire furnaces 
is under consideration, and, although it has not yet been definitely 
decided to take this step, it is more than pete vet that the present 
depressed state of trade will before long necessitate a reduction of 
the output. 

Hematites still meet with very little inquiry; nominally quoted 
rates remain unchanged, but prices are weak. 

The finished iron trade is extremely quiet, and one large maker 
told me he had not known it in a more depressed condition for 
years past. Not only is the home trdde exceptionally dull, but 
the shipping season has brought forward none of the usual 
activity at this time of the year, and what trade there has been 
doing appears to have gone largely to Scotland. Nominally £5 15s. 
is still the quoted price for good local and North Staffordshire bars 
delivered into this district, but for good specifications makers are 
in many cases open to entertain offers, and common bars can be 
oy readily at about £5 12s. 6d. per ton; hoops average about 

2s. 6d. per ton delivered into this district. 

An announcement, which illustrates the present condition of the 
finished iron trade, is made to the effect that the ironworkers 
a ed at the Ince Works of the Wigan and Ince Hall Rolling 
Mills have received seven days’ notice to terminate all contracts, 
and it is believed to be the intention of the company to close the 
works for the present owing to the severe depression prevailing in 
the iron trade. This will affect a large number of workmen, and 
unless trade speedily revives it is added that the proprietors will 
be reluctantly compelled also to close their works in Woodhouse- 
lane. I may add that in other large finished ironworks in Lanca- 
shire a resort to short time has been necessary owing to the 
scarcity of orders. 

The attempt to float a company for the purchase of the Gidlow 
Coal and Ironworks at Wigan, to which p for mae a week or two 
back, appears to have fallen through, a result which was only to 

expected in the present state of trade, and the works are to be 
offered next month for sale by auction. 

The reports which I receive from well-informed quarters as to 
the condition of the engineering trades are to the effect that 
although there is still a fair amount of activity generally, there is 
a decided, if not serious falling off in the weight of new work 
or py forward. Locomotive builders in this district who have 
had a long run of activity, and have indeed been pressed with an 
accumulation of orders, are now practically busy only finishing old 
contracts, with very little new work coming in, and the reports 
which have recently appeared of lange orders having been booked in 
other districts are very much exaggerated. With regard to tool 
makers, those firms engaged on heavy marine work are getting 
quiet, but there is still a good deal in hand gst the establish 
well-known makers, and in special work activity is being well 
maintained, so that this branch of trade can scarcely be said to be 
in really unsatisfactory condition, except so far at the prices at 
which work has to be taken are concerned. Machinists are still 
kept tolerably well employed on the large foreign orders recently 
booked in this district, but I do not hear that these are being 
followed by any further large weight of new work. 

The fact that Government have recently been placing out con- 
tracts abroad for iron and steel required in the construction of 
Indian a has naturally given rise to a good deal of severe 
comment in the North of England, and the replies given to the 
questions put by Mr. W, H. Houldsworth a short time back, and 
to Mr. Fowler this week, are not looked upon as by any means 
satisfactory. The general feeling is that, although an apparently 
en may be given for the course of action taken, 

he Administration of the Indian Railways is carrying work out of 
the country when every branch of the iron trade throughout the 
dom is languishing and suffering for want of employment. It 

is also-further urged that it is scarcely fair that English capital 
should be embarked in the extension of Indian railways if the 
result of this Activity is simply to carry work into the hands of 
elgian orders which might be placed with the 


English makers, and I may add that the difference in the contract 
prices is not regarded as the only point at issue. 

The coal trade all through Lancashire is extremely quiet. All 
classes of round coal are bad to sell, and engine fuel, notwithstand- 
ing the lessened production of slack, is still fairly plentiful. The 
demand'generally is not more than sufficient to keep pits working 
three or four days a week, and where they are kept running more 
than this, stocks are being put down. Pit prices are now so low 
that there is not much margin for further reduction; and in the 
ordinary quoted rates there is no material change, but for quan- 
tities to clear away stocks under load very low prices are taken, 
and there is a downward tendency in the market. It is, however, 
only in a few exceptional cases that any actually announced re- 
ductions in the quoted pit prices are being made with the close of 


the month; but in the Manchester district the delivered rates on | £5 


all classes of round coal are being reduced 10d. per ton, and on 
engine fuel 5d. per ton. 

he shipping trade continues quiet, with very low prices ruling 
both at Liverpool and Garston, Lancashire steam coal being 
delivered at the above port at 7s. per ton. 

The question of a reduction in wages in the South West Lanca- 
shire district, to which I referred last week, is now taking more 
definite shape. A special meeting to consider the matter was held 
in Monday, and one important section of 
the district was not represented, a sufficiently unanimous feeling 
was pe -orneg to enable definite action to be taken, and at some of 
the collieries notices for a reduction of 10 per cent. will be posted 
next week. 

Barrow.—I have no change to report this week in the condition 
of the hematite pig iron trade of this district. Business remains 
very quiet all round. The market has remained firm, however, 
throughout the week, and the prices last quoted have been well 
maintained by makers, viz., No. 1 Bessemer samples, 48s. per ton 
net at works; No. 2, 47s. 6d.; and No. 3, 47s. per ton. The 
demand has not improved on home account, but pig iron is selling 
a little better to Russian consumers, and the shipments are now 
larger than they have been for some time past. Buyers are not 

lacing much confidence in makers, and appear to be waiting 
for a further drop in prices. The weight of metal now on hand is 
considerable, the output having been well maintained, although it 
is nothing like what it was a few months ago. Stocks are not 
diminishing. The steel trade continues briskly employed, and 
some good orders are being received from both home and foreign 
consumers. Rails are selling at about 90s. per ton net at works, 
prompt delivery. Merchant qualities are also asked for, and wire 
is in good demand. There is no change in the shipbuilding 
industry of the district, works continuing almost at a standstill. 
Engineers and boiler-makers quiet. Iron ore in rather increased 
demand at last week’s rates. Coal and coke easier. Shipping 
freights low. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE officials of the Yorkshire Miners’ Association are bestirring 
themselves in view of Mr. Burt’s action on mining legislation. 
The member for Morpeth is to move a resolution on July 4th to 
the following effect :—‘‘ That, considering the great development 
of the mining industry of Great Britain in recent years, the num- 
ber and extent of the mines, their increase in depth, and the large 
number of persons employed therein, this House is of opinion that 
the time has come when.there should be a iderable additi 
to the staff of inspectors of mines.” The Home Secretary has 
consented to receive a deputation from the members of trades 
unions on July 2nd, in reference to the question. The last 
increase in the number of inspectors of mines was made in 1872, 
when the output of coal was 123,000,000 tons, while the output 
last year was 163,000,000 tons. The Yorkshire Miners’ Associa- 
tion have appointed their president—Mr. E. Cowly—Mr. B. 
Pickard and Mr. John Frith—secretaries—with Mr. W. Parrott, 
treasurer, and three other delegates to attend the deputation to 
the Home Secretary. 

After nine weeks’ strike, the Elsecar ironworkers, pressed by the 
distress which prevails in the district, have returned to their 
employment. 

e proposed amalgamation of the Chesterfield and Barnsley 
Institute of Engineers, and the removal of the headquarters to 
Sheffield, is being vigorously opposed at Chesterfield. 


The stock of Cleveland pig iron in Messrs. Connal and Co.’s store 
at Middlesbrough continues slowly to decrease. On Monday last 
the quantity held was 58,207 tons, being a reduction of 92 tons for 
the week. At Glasgow their stock on Monday was 589,387 tons, or 
a decrease of 600 tons. ; 
The monthly quantity of pig iron shipped from the Tees up to 
Monday last was 60,469 tons, being about 4000 less than during the 
same number of days in May, and about 14,000 tons less than 
during a similar portion of June last year. : 
The manufactured iron trade continues quiet, very few mills 
being now in operation. Those manufacturers who are still able 
to supply stand firmly to the prices which have been quoted during 
the last few weeks. Ship-plates are £5 to £5 2s. 6d. per ton; 
angles, £4 15s. to £4 17s. 6d.; and common bars, £5 2s. 6d. to 
5s.; all free on rails at works, less 24 per cent. : 
The Hartlepool Malleable Ironworks, which were laid idle last 
week, are at work again this week. 
About 150 workmen were paid off by Messrs. Doxford and Sons 
at their shipyard at Sunderland last Saturday. 
The Wheatley Hill and Thornley Collieries were offered for sale 
by auction at Newcastle on Saturday last. There was a large 
attendance, but no bid was made. These collieries comprise an 
area of 2080 acres, and it is estimated that with an output of 
— tons of coal per annum, they would not be exhausted in 
fifty years. 
It HA reported that a new company is being formed at Middles- 
brough to erect blast furnaces for the production of iron of a 
superior quality from ores to be obtained from Devonshire and 
elsewhere. 
It will be remembered that the proposition to reduce puddlers’ 
wages 3d. per ton, and other forge and mill wages 24 per cent., 
was subject to confirmation by the subscribers to the Board of 
Arbitration. The result of the balloting at seventeen works has 
now been made known. Twelve of the works with 6325 subscribers 
were in favour of the reduction, and five works with 2245 sub- 
scribers were against. The arrangement is therefore confirmed. 
A town’s meeting was held in Middlesbrough on Tuesday evening 
under the presidency of the Mayor, to consider what means should 
be taken to provide work for the unemployed, and sustenance for 
those who cannot work. From statements niade by various per- 
sons conversant with the condition of the working population, it 
seems that + destitution and distress already prevails, and 
immediate relief is necessary. Fortunately a balance of nearly a 
tl d pounds remains from a fund collected in 1879, the com- 
plete distribution of which b b f the sudd 
advent of the American boom. This sum has been handed over to 
a Relief Committee already organised. Whilst disbursing it they 
will endeavour at the same time to substantially maintain it by 
fresh contributions, and so make it last out till better times. 
Now that the East Coast operatives are idle in thousands, and 
ig iron, coal, and other raw materials are leaving the country as 
reely as ever, in order to be worked up into higher products where 
that can be done more economically than here, it behoves those 
operatives to turn their thoughts to their habits, and rectify what- 
ever therein is found wasteful and mischievous. Drunkenness and 
gambling are their two besetting sins. The former vice is already 
energetically denounced both from the pulpit and the platform, 
and many organisations exist having for their object its suppression. 
But gambling is seldom decried, and indeed few are aware of the 
terrible extent to which it is practised by the northern operative. 
Middlesbrough, North Stockton, and South Stockton, each 
have their place of resort for gambling in the open, and every 
day during the dinner hour hundreds may be seen, main) 
workmen, but sometimes including boys and women, a 
busily e d in betting with professional bookmakers. These 
latter individuals, parasites as they are, live lives of ease and 
luxury on their ill-gotten gains. Their dupes are kept impecunious 
in times, and in periods of depression have, of course, nothing 
to fall back on. Attempts of a more or less feeble character have 
been from time to time made to put down this miserable system, 
to keep the fools apart from the knaves, to separate the blindfold 

et self-confident victims from the vampires who feed upon them; 

ut these attempts have so far been only half-hearted, and 
naturally unsuccessful. Possibly idle works with active store 
yards, streets of empty houses with full workhouses, disease, want, 
and starvation stalking rampant through the land, may open the 
eyes of local authorities and of bookmakers’ victims to the utter 
unwisdom = bao practices, even though all other means may have 
heretofore fai 


The <a to found a technical school, in tion with 
Firth College, is making rapid progress. At a meeting of the 
Firth College Council, held on Tuesday, it was reported that the 
funds at the disposal of the Technical Committee, including the 
donations lately promised by the Duke of Norfolk of £3000, and 
the Duke of Devonshire of £500, now amount to a capital sum of 
£10,300, and a yearly income of £845 for five years. It has been 
decided to advertise for professors of metallurgy and mechanical 
engineering at salaries of not less than £300 per annum. 

The annual meeting of the Ebbw Vale Steel, Coal, and Iron 
Company was held at Manchester on the 25th inst. The chairman 
—Mr. Edward Coward—stated that during the year the company 
had rolled a much larger quantity of steel rails than they had 
rolled before—116,000 tons against 113,000 tons in 1883, and 
90,000 tons in 1882. But the prices were unremunerative, and 
the company had also been obliged to work short time during a 
portion of the year, the fact being that the productive power of 
the rail mills was greater than the consumptive power. Mr. 
Coward incidentally confirmed my statement that a confederation of 
English and foreign rail makers had been formed. ‘‘ Prices had 
been forced so low,” he said, ‘‘at the end of last year, that the 
steel rail makers of England and Scotland, with one exception, 
and most of the makers in Belgium, Germany, and Austria, had 
agreed together to decrease the production pro rata, according to 
what they had before rolled, with the result that during the last 
few on they had got an improved price for the manufactured 
article.” 

Messrs. John Brown and Co., Limited, Atlas Steel and Iron- 
works, also held their annual meeting on the 25th inst. It being 
the twentieth year of the company’s existence, the chairman—Mr. 
J. D. Ellis—reviewéd its history. Mr. Burridge, managing 
director, gave encouraging accounts of the state of the company’s 
business and position, and the report recommending the payment 
of a dividend of £5 per share for the year—£6 13s. 4d. per cent.— 
and carrying forward £15,193 to reserve—now increased to 
£100,000—was adopted. 

The first sod of the new sewage works of the Sheffield Corpora- 
tion at Blackburn Meadows was turned on the 25th inst. Messrs. 
Wm. Bissett and Son, Sheffield, have the contract for this section, 
which will cost about £24,000, the total expense of the complete 
scheme being £150,000. The system adopted is that of precipitate, 
and the works will be erected under the superintendence of Mr, 
Alsing, C.E. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE improved tone in the Cleveland pig iron trade, which began 
to be noticeable about three weeks ago, has been steadily main- 
tained eye the past week, and considerable quantities of iron 
have been sold. At the market held at Middlesbrough on Tuesday 
last a brisk business was done, and as there was practically no iron 
in second hands, the makers obtained without difficulty the prices 
they asked. Consumers seeing that there was nothing to be gained 
Py olding back purchased freely, but only for prompt delivery. 
The lowest price at which No. 3 g.m.b. can now be bought is 37s. 
a4 ton, but there are several makers who will not accept less than 

s. 6d., and that price is obtainable for picked brands. The 
demand for forge iron is somewhat easier, but the price remains 
steady at 35s. 6d. per ton. 


Warrants are nominally 37s. per ton, but sales are few and far 
between. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

AFTER being very firm till near the close of last week, the Glas- 
gow pig iron market became quieter, and the quotations of warrants 
have since been slowly declining. The causes that led to large 
purchases last week have passed, and the likelihood is that the 
market will now assume a - grate position. The shipments of 
pigs, which amounted to 12,731 tons, compared favourably with 
those of the preceding week, but are considerably short of the 
quantity despatched in the corresponding week of 1883. There is 
no change in the amount of the current production, but there is a 
likelihood that one or two furnaces may go out soon. The week’s 
decrease in the stock of Scotch pig iron in Messrs. Connal and Co.’s 
Glasgow stores amounts to fully 500 tons. 

Business was done in the warrant market on Friday at 41s. 64d. 
cash. On Monday forenoon transactions occurred at 41s. 54d., 
41s. 7d., and 41s. 6d. cash, the afternoon quotations being 41s. 6d. 
to 41s. 44d. cash. The market prices on Tuesday morning were 
41s. 4d. to 41s. 5d. cash, and in the afternoon the market was 
steadier at 41s. 6d., with, however, very little doing. Business 
was done on Wednesday at 41s. 54d. to 41s. 34d. cash. To-day— 
Thursday—the market was quiet at 41s. 3d. to 41s. 4d. cash. 

The market prices of makers’ iron are as follow:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 51s. 6d.; No. 3, 50s.; Coltness, 
57s. and 50s. 6d.; Langloan, 53s. 6d. and 5ls.; Summerlee, 
50s. 6d. and 47s.; Calder, 52s. and 46s. 6d.; Carnbroe, 50s. 6d. 
and 47s.; Clyde, 47s. 6d. and 45s.; Monkland, 43s. 6d. and 40s. 3d.; 

r, 42s. 6d. and 40s. 3d.; Govan, at Broomielaw, 42s. 6d. and 
40s. 3d.; Shotts, at Leith, 51s. 6d. and 51s.; Carron, at Grange- 
mouth, 48s. (specially selected, 54s.) and 47s. 6d.; Kinneil, at 
Bo'ness, 44s. and 43s.; Glengarnock, at Ardrossan, 50s. and 43s. 6d.; 
Eglinton, 44s. 6d. and 41s.; Dalmellington, 46s. 6d. and 42s, 6d. 

The inquiry for hematite pig iron is not so good, and the stocks 
are on the increase. 


The total imports of Cleveland pig iron into Scotland up to - 


Saturday last were 121,680 tons, being a decrease of 6562 tons for 
the year-to date. 

In the manufactured iron trade there is no improvement, and 
prices remain nominally unaltered since the uction of last 
week. The week’s exports of iron and steel goods from Glasgow 
are valued at £63,000. 

Coals are in rather less demand both for home use and shipment, 
The shipments from Glasgow in the past week embraced tons 
to Montreal, 3000 tons to Rio de Janeiro, 850 to Bordeaux, and 
smaller quantities to other places. At Grangemouth 8600 tons 
were despatched, and considerable cargoes at the other Forth and 
the Ayrshire ports. Prices are nominally unchanged in most 
districts. Quotations at Burntisland are 6s. 6d., 6s. 9d., and 7s. 
per ton f.o.b. Home orders are scarce all over. In the Lanark- 
shire colliery districts the miners are not now keeping so closely to 
their policy of restricted labour. The annual summer holidays are 
at hand, and the men are working longer in order to have a little 
more money for holiday purposes. Coalmasters have full supplies 
at present, and they state that unless trade improves they will be 
obliged to reduce wages. On the East Coast there have been 
— pening shipping orders for Russia, but these are now all 

ut met. 

A seam of Dunnet shale 5ft. 10in. in thickness has been dis- 
covered by boring in the Crosswoodhill property of the Lanark Oil 
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Company. The shale is of good quality, and the 
deposit is believed to be extensive. 

A strike of six weeks’ duration at the Allan- 
shaw Colliery, near Hamilton, has now termi- 
nated, the colliers having gone to work on the 
masters’ terms. 

In reply to a letter from Mr. Weir, the miners’ 
representative, the Secretary of the Fife and 
Clackmannan Colliery Owners’ Association has 
stated that in the present condition of trade and 
prices it is impossible to give an advance of 
wages. At the same time the colliery owners 
express their willingness to meet with the men 
and arrange a sliding scale for the regulation of 


wages. 

Several fresh shipbuilding contracts have been 
received on the Clyde since my last report, but 
they are quite insufficient to supply the places of 
vessels that are being launched. Messrs. D. J. 
Dunlop and Co., engineers and_shipbuilders, 
Port Glasgow, having completed all their orders, 
discharged the whole of their workmen last 
Friday evening. At Greenock the engineering 
firms have given notice that at the termination 
of the Fair holidays, which begin next week and 
generally extend over about ten days, the wages 
of artisans will be reduced $d. per hour, and those 
of labourers half that amount. 

Messrs. Denny and Co., Dumbarton, have 
intimated a a Bn of 74 per cent. on the 
=. of the workmen in their engineering and 

er-making shops. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent. 

WHEN the line from the Rhondda to Newport 
was but half ~—— I was speaking one day to 
a director of the Taff Vale Railway, and hazarded 
a surmise that his company would want the line 
when finished. “There are many things more 
unlikely,” he rejoined, with a significant look. 
So I am not at all surprised at the statement 
made by Sir George Elliot that it is wanted. 
It will be a good thing all round; the Taff organi- 
sation is perfect, and its extension to the new line 
will free the early life of the Newport, Caerphilly, 
and Pontypridd line from the usual results of 
want of experience. 

The Barry inquiry in the House of Commons is 
now almost at an end, and the whole of the dis- 
trict is awaiting impatiently the result. When 
the decision is given I may refer to some im- 
portant points that have been raised as to the 
— duration of the coalfield of South Wales. 

not represented in the House—the 
people ; and the voice of the people is emphatically 
against any more outlets than those now existing, 
or in course of formation. The voice of the 
8 says: “‘We do not want to hurry off our 

coals at highest pressure. It may enrich a 
few ; but what _— we do in twenty years hence 
when our best coals are gone, and we have only 
the lower coals, which cannot be worked so 
cheaply as the best, and must of necessity place 
us second in the market of the country?” 

The output in every valley has been well 
sustained this week, and Cardiff, Newport, and 
Swansea keep up their averages capitally. On 
the railways the briskness of the coal trade is 
well shown, and enormous quantities are being 
run on the Taff Vale, Great Western, Midland 
London and North-Western, and Brecon. In 
fact travelling on the Taff line is an excellent 
way of seeing the enormous quantity grappled 
with, and this week no congestion was to be 
met with, and the flow down seawards was unin- 
terrup’ ted. 

nomad good coal finds have come to light of 
late, one in the direction of Ogmore ; the other, 
Blackwood ; and an excellent quality of coal has 
been won. 

Apart from the coal, the other industries are 
not flourishing. Iron and steel rails are in slight 
request; bars fairly good at low prices, and tin- 

late flagging again. Patent fuel is in tolerably 
ree demand, particularly at Cardiff and Swansea. 
From the latter place the shipments last week 
amounted to 10,000 tons, quality all that could 
be desired 


The organisation of the engineers and stokers 
of South Wales is becoming more settled and 
perfect, and it is evident that the intention of 
promoters is to make essays in matters of time 
and wages. The eight hours’ movement is 
strongly advocated, and at a meeting held this 
week at Aberdare it was shown that there was 
an urgent need for equalisation of wages. From 
Treharris to Hirwain at present the wages vary 
from 3s. 2d. to 3s. 7d., and from Nantyglo to 
Blaina, 3s. to 3s. 6d. 

The Caerphilly district of colliers recommend 
that the men of Coedcefn colliery work out 
their notice, but do not continue, as the coal of 
that colliery is to be worked by contract. They 
have also recommended the men at Ru to 
refrain from ‘“‘ pushing the trams to and 
several parts” of the colliery, such not being 
their labour. In other parts of the coal valley 
the colliers are working with a good deal of 
earnest cordiality, the grave questions of wages 
and doctors being effectually at rest. 

The Newport Ch of © has had 
the the need Siping Bill before it, and having 

cted it by a majority 
The ‘members did not deny 
but that a measure of some sort was called for, 
but with respect to the Board of Trade, they 
maintained “‘that all should unite in the agita- 
tion for its reconstruction, as at present the name 
was amisnomer. There was no Board of Trade, 
and the legislation for shipping during the last 
twenty years had been a Paileee” t is clear 
that, as far as Newport is concerned, a Minister 
of Marine is regarded as a necessity. 

One man has been killed, and six injured, by 
a fall in one of the Abercarne pits this week. 

The new dry dock has been opened at Car- 
diff this week. Now that the Tyne steamers 
come here to coal, dry docks are increasing, 
and so far pay —some as much as from 10 
to 15 per cent. 

Another grievance has occurred at the various 
ironworks. They are getting into straits for 
want of water. If they worked full time 
instead of half a week only, a still greater 
mischief would be caused. es are emphati- 
cally dull, and most of the works are accumu- 
lating financial burdens. I hear of one which 
paid away last year £15,000 sterling to the bad. 


THE PATENT JOURNAL. 


It has come to our notice that some applicants of the 
F Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Oficials, b, 
giving the number of the page of THE ENGINEER at whic 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, Se ed to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 

*.* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 

17th June, 1884. 
9010. Hotprast, H. G. Norrington, Exeter. 
SELF-SIGNALLING Tarcet, G. Edwards, 


Rainbow 


ill. 
9042. ComprneD CoNVERTIBLE Sarety Lamp, R. E. 
Astley, Croxdale. 
9043. Tent Pecs, H. M. Goodman, Birmingham. 
9044. Seep-sowine Macuine, D. Jones, Warborne. 
9045. Sewine Macaines, J. H. Johnson.—(J. L. Follett, 
New York, U.S. 
9046. APPLIANCES for TOASTING Brean, &c., J. Leiper, 


Bryn Efa. 

9047. Casting METAL Artictes, T. Withers, West 
Bromwich. 

9048. SreNocRAPHIC Printinc, W. P. Thompson.—{J. 
A. Mathieu, Detroit, U.S.) 

9049. CARBONISING APPARATUS, W. P. Thompson.—(J. 
A. Mathieu, Detroit, U.S. 

9050. MECHANICAL a W. P. Thompson.—(4. 
A. Knudson, Brooklyn, U.S.) 

9051. Bicycurs, &c., A. J. Tonkin, Bristol. 

9052. FisHING-ROD hd R. Heaton, Birmingham. 

= Loose Paper Cup, C. H. Brampton, Birming- 


m. 

9054. Screw Stocks, J. E. Walsh.—(C. C. Flamme, Hoy, 
varia.) 

9055. CementING LeatTHER Fasrics, &c., T. Carter, 


mdon. 
Tricycies, &c., J. Wheatley, Aber- 


Brusues, W. Robertshaw and E. Cock- 

Allerton. 

9058. Brusnes, J. Danks, London. 

9059. Dryinc Morsr Sueets of PaPER-BOARD, &c., J. 
H. Johnson.—{F. Flinsch, Germany.) 

9060. Wire Fencrina, A. Shepherd, Meigle. 

Te NNELS, &c., W. Clutterbuck, 

9062. Cnarrs, C. A. Day.—(J. S. MacKaye, U.S.) 

9063. Non-conpuctinc Composition for Prorection 
acatnst Heat, 8. P. Wilding.—( Wirth and Co., Ger- 


many.) 

9064. AvTomatic Swimmrnc-Bait for ANGLING, M. C, 
Campbell, Walthamstow. 

9065. as, 8. C. Salisbury, New York, U.S. 

9066. ANTI- FRICTION BEARINGS, P. Brownley, St. 
John’s, Canada. 

9067. Rerricerators, H. C. ate, Atchison, U.S. 

= Siipe Va.ve, M. C. Baker, New 

or’ 


9069. Tor Am Guy, &c., H. J. Allison.—(E. J. B 
Whitaker, New York, U.S. 
9070. Cork Strips for Cov ERING Pipes, &c., J. Bourdon, 


9071. Preventine Smoke in Domestic Frre-crates, R. 
H. Hepburn, London. 

9072. Gas or OIL Stove, R. W. Boyd, London. 

9073. Stove for InTRopuctNc FREsH WARMED AIR into 
Rooms, R. W. Boyd, London. 

9074. Sewrnc Macurnes, J. Thomas, Bristol. 

9075. HoRsE-RAKES, Walker, ‘er, Norfolk. 

9076. Taps or VALVEs, G. Chisholm, Stirling. 

9077. Quartz, H. Moon, Leicester. 

78. VenTitatise Corset, W. Rushton, Land- 


port. 

9079. Macuryery, J. Berton, Paris. 

9080. Reevine &c., H. E. Newton.—{0. Atwood, 
New London, Connecticut, U.S.) 

9081. Formation of the Hotes for Separators, &c., 
F. J hsler, London. 

9082. WaTER-COOLED VALVE, A. J. Boult.—{J. Hanlon, 
New York, U.S.) 

9083. Rarway Cuarrs, F. Keeling and R. Rigley, 
Bulwell. 


9084. ILLUMINATING, &c., Gas, A. J. Boult.—{/. Hanlon, 
New York, U.8.) 

9085. WATER Meters, L. H. Nash, Brooklyn, U.S. 

9086. Water Meters, L. H. Nash, U.8. 

9087. Mecnanicat Movements, A. J. Boult.—{Z. E£. 
Wallermann, Milwaukee, U.S.) 

9088. Water Meters, L. H. Nash, Brooklyn, U.S. 

9089. Water Meters, L. H. Nash, Brooklyn, U.S. 

A. J. Boult.—{H. L. Gardner, Spring- 

= Paope crnG WALL-PAPER, &c., H. W. Johns, New 

9092. REcovERY of Exnavust Steam, A. J. Boult.—(D. 
Renshaw, Braintree, U.S.) 

9093. Automatic Sky Batrery, E. de Pass.—(F. A. 
Gower, Paris.) 

9094. Direcrep Sky Battery, E. de Pass.—(F. A. 
Gower, Paris.) 

9095. ENv ELopes, &c., D. Greig, jun., and J. W. 
Thackery, Leeds. 

Exposives, W. A. Barlow.—{4. Gacon, Paris.) 

. Bracecet, A. 8. Openshaw, London. 

pool Brusnes, H. H. Lake.—(F. L. 

9099. ELECTRICAL Wires, &c., H. H. Lake.—{J. J. 
Williamson, Boston, U.S.) 

9100. Serrinc for Jewettery, H. H. Lake.—(C. A. 
Fowler, New York, U.S.) 

Fites, &e., H. H. Lake.—{ W. H. Gilman, 
U. 


9102. CarBon, J. W. Gatehouse, Bath. 

9103. Gas Propucers, C. D. Abel.—(F. Siemens, 
Dresden.) 

9104. MeTaL-casep INsULATED ELEctric Conpuctors, 
J. 8. Raworth and R. A. Smith, Manchester. 

9105. Prorectinc Iron Surraces from Damp, J. 
Brydson, Kingston-upon-Hull. 

9106. FasTeninc Devices for GLoves, &c., H. H. Lake. 
—(W. &. Richardson, Boston, U.S. 

9107. Propucixe CARBONATE of Strontium, &c., E. F. 
Trac! London. 

9108. Cuutivation of Oysters, A. P. Price, London. 

9109. Packine for Piston, &c., Rops, C. T. 
Sh r, U.s. 

KS for Fire-arMs, J. Victor, Perry, Illinois, 


9111. Hot-arr Exctxes, W. Schmidt, Germany. 

9112. Gas or O11 Motors, L. A. Groth.—(@. Daimler, 
Germany.) 

9113. J. 8. Beeman, London 

9114. Castor for Cuairs, H. B. and HR R. F. Bourne, 


ion. 

9115. Operatinc Evectricat Switcues, H. B. and H. 
R. F. Bourne, London. 

9116. 4a ALLY Measurino Distances, &c., H. B. 
and H. R. F. Bourne, London. 

9117. Tram Raus, E. Edwards.—(£. Willmann, 
Dortmund, Germany.) 

18th June, 1884. 

9118. Curtinc Fasrics, G. H. Smith and B. Cooper, 

Manchester. 


9119. VenTILaTING Rooms, &c., W. Potts, Edinburgh. 
9120. Grippers for Rorary Cyiinpers, G. A. Wilson, 


Liverpool. 
9121. Rirtep Torpepo, W. J. Murphy and J. R. 
9122, REvoLvING Carries, J. H. Potter, Poole. 


9123, Carriacr Springs, &c., G. Simmons, Liverpool. 

9124. Pencits, J. F. William«, Derby. 

9125. Macuins for Workixe Sipes of Nurs, A. von 
Babo, Baden. 

9126, Hinoes, J. Thomas, jun., Wrenbury. 

91z7. Drivina Banps, G. Perrott and G Perrott, jun., 


Cork. 

9128. Securrna Wine to Frames, G. L. Scott and I. 
Chorlton, Manchester. 

9129. CovpLinc, &c., VeHictes, T. Veitch and 8. 
Hanna, Edinburgh 

9130. Securinc Concrere to Framino, J. 8, 
Haslip, Maidstone. 

9131. Hose Reet, &c , J. W. Duncan and W. Tennant, 
Sunderland. 

9132. Rarsinc, &c., Covers J. N. Favell, 
Sheffield, and E. Fletcher, 

9188, STOPPERS. R. Walton, 
Cc 


9134. for Curtery, W. Binks, Sheffield. 
FILTERING FLvips, W. A. Hepburn, Rams- 
ttom. 

9136, Looms for Weavine, G. H. Hodgson and W. Tet- 
ley, Bradford. 

9137. Roastep Corres, J. 8. London. 

9138. SappLE-BaRs, 8S. Da Lon 

9139, Fire-bars, R. and W. elford, Sunderland. 

oe. Gas Lamps, J. D. Ready and rol Mason, Stafford- 


9141. Accumuators for Batrerres, W. B. Brain, 
London. 

9142. MuttipLe CyLinpER F. Wynne, 
London. 

9143. Neck-T1Es, &c., R. Latham, and H. W. Wickins, 
London 


9144. A. Johnson, Hampden, U.S. 

9145. Breap, H. Shaw, London. 

9146, Garpen Eporneos, A. Smith, Goudhurst. 

9147. PeRaAMBULATORS, A. Brochelbank, London. 

9148. APPLYING Bronze to Prixtrep Surraces, P. 
Lawrence.—(Lawrence and Bax er, New York, U.S.) 

9149. Inx J. Hickisson, London. 

9150. Carriages, A. Miller, 
London, 

9151, AMALGAMATING Apparatus, A. Miller, London. 

9152. Furnaces, C. D. Abel.—(/. and C. J. Haswell, 
Vienna, 

9153. poe) Srraps, J. H. Johnson.—(B&. Marx, New 
York, U.S. 

9154, Horstino Bates, L. H. Brock, Alexandria. 

9155. Drivinc VeLocipepes, D. Jones, London. 

9156. Kxrre-cLEaNinG Apparatus, W. Fabian and A. 
Teller, Hamburg. 

9157. Jomstinc Cuains, W. R. Lake.—(J. L. Robert, 
Paris.) 

9158. Apparatus, W. R. Lake.—(B. 
Schneider, Germany.) 

9159. Sitos, J. Howard and E. T. Bousfield, Bedford. 

9160. Clocks, W. R. Lake.—(A. Vanoli, Germany.) 

9161, Vatve Gear, R. de Palacios, Berlin. . 

9162. Propuctnec YELLow CoLovuRING Marrer, J. 
Erskine.—(Farbenjubriken vormals F. Bayer and Co., 


Elberfeld. 
tee 19th June, 1884. 


9163, TransmiTTinc CurRENTs, M. H. Smith, Halifax. 

9164. Cooxine Ranoes, G. Birkitt, Derby. 

9165. Compressinc ENSILAGE in S1Los, A, Seward and 
H. G. Walton, Liverpool. 

9165. Corsets, W. P. Thompson.—(M. Borscrelli, 
Marseilles, France.) 

9167. Gas Motor Enotes, T. M. Williamson, J. Malam, 
and W. A. Ireland, Southport. 

9168. DovBLEe SPIRAL Sprixos, G. Lumb, Halifax. 

9169, Suction Hose, J. Jones, Dublin, 

9170. Tires, H. C. Birley, Manchester. 

9171. BooxsHFLy gs, A. Cotgreave, Richmond, and W. 
M , Birmingham. 

72. Latcnes, W. Morgan, Birmin; 

9173. MANHOLE Frames, W. Lord, 

9174. CHEeckING REsTIVE Hionses, H. Thiriet, Ran- 
court, France.—20th May, 1884. 

9175. PROPELLING, Steam VessEts, J. Jopling, 
Sunderland. 

9176. Reauatine the Feep of Carsons in Arc Lamps, 
W. Oswald and W. Foster, London.—8th May, 1884. 

9177. and ScREENING Apparatus, E, Jones, 


9179. Satr, J. E. and T. H. Higgin, Liverpool. 
9180. Domestic Crxper Rak . McGrah, Sheffield. 
9181. Cuimney E. and Verity, Leeds. 


9182. INCANDESCENT Lamp 
Swan, Gateshead-on-Tyne. 

9183, Hover for &c., L. Lowenthal, 
Saxon: 

9184. a Anvit and Vice, T. D. Richardson, 
North Greenwich. 

9185. Incanpescent Etecrric Lamp Howpers, A. 
Swan, Gateshead-on-Tyne. 

9186. Drawina the Form of the Foor on Paper, &c., 
L. A. Groth.—(J. Stern, Berlin.) 

9187. Vessets for ANNEALING Inoy, &c., J. Thompson, 
near Wolverhampton. 

9188. GarpEeN TrowE s, M. E. Rochfort, London. 

9189. CHEMICAL FrRE-ENGINES, J. Gibbs, Glasgow. 

9190. Mrxino Tra, A, Carson, ‘sti 

9191. Music, &c., Cases, A. Tuck, London, and C. G. 
Noakes, Sydenham. 

9192. Pruytixc Macuixes, W. 8. Hope, London. 

9193. Hose J.C. Hudson, London. 

9194. Curstng, A. Parkes, Wolverhampton. 

9195. Evecrropes for Seconpary Batreries, H. J. 
Haddan. - (L. Epstein, Saxony.) 

Sicutinc Fire-arms at Nicut, W. Winans, 


[OLDERS, A. 


ton. 
9197. ATracHinc Hanpies to Corrins, C. E. Clive, 


Birmingham. 

9198. Piston Meters, A. Goodwin, jun., and C. H 
Brain, London. 

9199. Matcues, &c., R. Mayes, Redland. 

9200. Fire-proor Srructures, C. D. Abel.—(P. Fran- 
quin, Paris) 

92u1. Exercisine the Lunas, H. H. Lake.—{ Wirth and 
Co., Frankfort-on-the-Main.) 

9202, *Mirror, W. R. Lake. Grunbaum, Paria. 

9203, Reaprxc Macuiyes, J. Howard and G. Gil 
Bedford. 

9204 Removixe Fort from the Necks of Bort.es, 
A. Chapman, Lundon. 

9205. PLastic Compositions, J. J. Varley, Merton. 

9206. CruciBLes, &c , A. M. Clark.—( Wirth and Co., 
Frank-fort-on-the-Main.) 

9207. Mats, &c., J. Whiteley, Salford. 


201%, June, 1884. 
9208. WHEEL Trres, J. \eedham, Manchester. 
92U9. Two-WHEELED VELOCIPEDE, E. Dixon, Notting- 


9210. to Brace, &c., Buckies, C, N. 
Eyland, Walsall. 

9211. TeLernonic Apparatus, 8. P. Bristol. 

9212. VaLves and Cocks, J. 8. Poeth. 

— Waste in Canvies, G. J. Harcourt, 

9214. Watrr Motor, &c., W. Frea! , Endon. 

9215. Warrinc Mitts, H. Stott, est Vale, near 
Halifax. 

iceste 

9217, Friction Brakes, H. W. Jones, 
Plums 

9218. SELF-LUBRICATING RoLLER WHEEL Nave, G. 


arkington and J. Chew, Blackburn. 
— Waterproor Fasrics, H. H. Waddington, Man- 


9220, ConsoLipatine LeaTHER, H. A. Gibbs, Edgbaston. 
9221. Wixptnc Drums, G. H. Daglish, St. Helens. 


9222. Ling-THROWING and FIRE-EXTINGUISHING APPA- 
RratTus, W. Miller, Glasgow. 

9223. Tricycies, T, Shakespear, 

9224. ApvertisinG, F. J. Piper, 

9225. ANIMAL ENGINE, 43 Tietz, Lor 

9226. Fiurs for Steam Bo: 
and D. Smith, Burnley. 


ndon, 
ILERS, J. H. Smith, Salford, 


9227, Breap Vans, &c., T. and W. Rodgers, Pendleton. 
9228, SELF-sUPPLYING ‘APPARATUS for Fitters, F. C, 
Bliss, Swansea. 
9229. Saretry or Carcu, W. Fletcher, Dover, 
9230. Compinine the Postina of &e., 
INTELLIGENCE With ADVERTISEMENTS, C, J. Chubb, 
Clifton, 
9231. SprnpLes for Macurnery, J. de Hemp- 
tinne, Ghent. 
928%. Prorecrion for Susrenpep Wires, E. Tomlin- 
son, London. 
9233. Way of J. H. Johnson.— 
Séguin, A. Odé, J. EB. Filussier, and P. BE, 
uneau, Paris.) 
9234, CHLORINE and BLEACRING Powper, T. Mac- 
farlane, Montreal. 
9235. CoupLines for Venicies, N. 8. Russell, London, 
9236. Presses for SraMpine SHEET Merats, W. Rhodes, 
Wakefield. 
9237. Secr-actinc Apparatus, J. Walsh, 
ndon, 
Foot-warmers, W. R. Lake.—{J. 7. Scholte, 
9239, ExTincuIsHING Fire, W. B. Dick and J. Sinclair, 
London. 


9240, HaNpLEs of Bats, &c., W. R. Lake.— 
(B. Cady, Hertford, U.S.) 
Orpwance, W. A. F, Blakeney, 
ablin, 
9242, Printinc Macuines, C. D, Abel.—(la & P. 
Lafitte et Cie., Paris.) 
9243. Osmose Apparatus, C. D, Abel.—(H. Leplay, 


Paris.) 

9244. Stencrt Hotpino and Paintina Frames, F. T. 
Ball, London. 

9245. HeKkToGRAPHIC Coryine or TRANSFER SHEETS, 
F. T. Ball, London. 

9246. ENGRAVING MARBLE and Granite, F. W. Coons, 

it. Louis, U.8. 

9247. Car Coup.inas, F. F. A. Brandt, 8t. Clair, U.S. 

9248. Putverisers, G. J. Fritz, 8t Louis, U.S. 

9249. Supports for Lawn Tennis Nets, T. W. Goddard, 
Bitteswell. 

9250. Lanp Routers, 8. W. Blyth, 

9251, Motive Power, &c., C 

9252. CHLoro1opoc Bases, E. Ostermayer and M. 

Dittmar, Germany. 
Movtps for Croars, J. Berndes, sen 

—(F. Hachnel, New Orleans.) 


2lst June, 1884. 
io Wicker Hampers for Carpoys, C. J. Schofield, 


. P. Johnson, 


9255, WATERPROOF Coen! H. Markus, Fleetwood. 
9256. Tricycies, J. Appleby, Dun’ 

Rattway Points, w. ‘Thompson, near 
2958. Wire Rore and Automatic RaiLway Coup.inos, 

R. C. Sayer, Ne’ 

9259. Sprouts of Waterino Cans, P. Liverpool. 
9260, Errective Waser, 8. Woodall, D 
Caps or WIND Hobbs, 


9262. Burron Fasteners, 0. G. Goodman and T. 
Westwood, Birmingham. 

9263. and T. Briggs and E. 
Webb, Salford. 

PIANoPORTE Sounpinc Boarps, W. H. Dreaper, 

ve 

9265. Ostarntnc Motive Power by Execrricity, R. 
B. Gant, Woolwich. 

9266. RiveTTING Macuines, R. H. Tweddel, London, 
J. Platt and J. Fielding, Gloucester. 

9267. Horse Gears, R. Burns, R ley. 

9268. STEERING CARRIAGES, H. C. Tucker, Banbury. 

9269. Propuctne Gases of Hich-neatTinc Powers, A. 
— gton, Abergavenny, and J. Parry, Ebbw 


9270. Urinisine Furnace Gases, A. T. 
A venny, and J. , Ebbw Vale. 

9271. Makino Biscuits, A. rant, London. 

9272. ORNAMENTAL CLamp Winpow Burp, A. Kelvie, 


London, 
9273. CARBONISING and Dryinc Pieces, &c., 
‘ox, Dewsbury. 
9274. Bakino Oatcake, J. Wright, 
Rotts for Friars, W. Leonard, Coat- 


Lave Buoy and Senper, A. Oppenheimer, 
9277. for Currinc Leatuer, A. T. Perrins, 
Birmin, ham, 


9278. Preparation of Foon, C. Becker, Berlin. 
Dovste Tricycies, W. H. Benson, 


for INTERNALLY StoppereD Bortttes, J. 
9281. 1-4 Rops, T. Hemming, Redditch, and R. 


9282. Boxes, G. Downs, Hill. 

9283. Gas Enotnes, J. McG illivra; Glasgow. 

9284. Pumps, G. Murray and R. ley, London. 

9285. Retorts for Disticuinc SHAe, «&c., R. 
Broxburn. 

9286. VeLocirepes, A. J. Boult.—(J. de Bornier, 
France. 

9287. SeparaTinc Cream from MILK, J. Allison..- 
(N. Jacobsen and H. P. Jensen, Denmark.) 

9288. Fiexiste Catueters, J. Mitchell, 

on. 

9280. Expansion Gear for Steam Exornes, W. W. 
Horn.—(C. W. F. Falkenverg, Holland.) 

9290. Bessemer Converters, A. Tiappen, Germany. 

Enarnes, A. M, Clark.—(@. Brelel, 

9202. Marker For Lawn Texnis, &c., A. C. Bluett, 
Watford, and A. Remington, Kent. 

9293. CaNALs, &c., W. N. Hutchinson, 

MACHINE for PLovGHIne, &c., J. Broad, 
Ashford, Kent. 

23rd June, 1884. 

9295. Banps and Ropes, C. Gill, Admalton. 

9296. CoMPRESSING GREEN Cxors in 8110s, T. Potter, 
Hampshire. 

. Wirine Corksin Botties, H. J. Allison.—(0. C. 

Brooklyn, U.S. 

9208, Cuisecs, &c., UC. Willey, Sheffield. 

9299. CoupLina Cuans of Raitway Wacons, T. H. 
Heard, Sheffield. 

Strpine Rixos for Parasors, &c., A. Altschiil, 

enna. 

9301. WasHinc Hanks of Yarn, F. Bosshardt.—(J. B. 
Straub, Germany.) 

9302, Cnicker Stumps, H. G. Thom , Lancashire. 

9303. Cart, W. Blackshaw, 

9304. Weldon.—( Messrs. Pechiney et 
Compagnie, 

9305. CHLORINE, W. ‘eldon.—{ Messrs. A. R. Pechiney, 
et Cie., France.) 

a OBTAINING HYDROCHLORIC Acip, &c., W. Wel- 
don.—{ Messrs. A. R. Pechiney et Cie., France.) 

9307. CHLorine, &c., W eldon.—(Measrs. A. R 
Pechiney et Cie., France. Bi 

9308. Stove Grates, G. W. b Rotherh 

9309. CeLis for GALVANIC J. B. Spence and 
H. A. Fergusson, London. 

9310. Atarm, H. C. Newton, 


Lon 

9311. JovrnaL Bearinos, H. J. Allison.—(W. 2. 
Austin and J. F. de Navarro, New York. 

9312. BLeacnine, J. B, Thompson, New 

9313. Gas-Moror Encines, H. Campbell, Leeds. 

9314. ANGLO-GeRMAN ConcEeRTINAS, G. Jones, London. 

9315. Preventinc Dravents under Doors, J. Wilson, 
Wandsworth. 

9316. VaLves, &c., for the SuprLy of 
Waren, W. Till, New Cross. 

9317. Acip, W. Spence.—(J. J. Thyss, 


Russia.) 
for CicaRETTE Papers, &c., A. Jezzi, 


on. 
9319. Pruxino Sueers, A. C. Henderson.—(4. Lemeu- 
nier and G. Branchu, Paris.) 


June 27, 1884. 
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9320. Loox Rms, &c., of Umprettas, H. Young, 


1. rer, L. Jardin, Paris. 
SrRiKING for Haxp A. M, Clark. 
—(F. R. Bodley, Denver, U.8. 
Lerrer-Box ALARM, G. J. 
4. TREATING IRoN and Sree, P. H London. 
9825, in Twistina, &c., Macuines, H. 


Apparatus for CLocks, 


ABSTRAOTS OF SPEOIFIOATIONS. 


of Her Commissioner THE the 


457! 2 W. W. Lake, London.—25th 
883.—(.4 communication from B. Huber 

and W. ee. Hodgman, Taunton, Mass.) 6d. 
Consists partly in the combination in a printing 
of an impression cylinder a two or more 


with sets of gri take up a sheet 
from one of the im ion cylinder 
‘er it on to another face of the same cylinder. 


4755. Apparatus ror Raisino Water, &c., C. Burnett, 
Hartlepool.—6th October, 1888. 1s. 2d. 

partly in the emplo: ane of a piston or 
diaphragm in combination wi steam ‘ehunieston 
valve or valves—double beat or 
the steam is admitted in such quantity that at any 
desired point before or on the completion of the stroke 
‘the pressure of the steam will fall to or below the 

pressure of the column of water in the rising ma‘ 
— or of same will return through the 
sige either by th the said jet being controlled when 
the piston or otherwise, and so effect 

Sen condeneation. 


4858. Vatves, M. Williams and A. Schottler, Cardiff. 
—12th October, 1883. with.) 2d. 
Consists in manufacturing the se of air and 
cireulating «fe of woven cotton, hemp, jute, 


Heatine Stove, A. C. Kenard, Falkirk.—17th 
October, 1883. 


Relates to the construction and use of a heating 
steve, wherein a fire-box is in 
with sets of vertical throug! 
descend and ascend, aa chambers having covers and 
doors giving access to them. 

4966. Macuive ror Syrupine Inter- 
NALLY - STOPPERED FoR CONTAINING 
F. Foster, London.—18th Octo- 


883. 
Relates to he 
delivered at each stroke ta 
ant CI. 


6009. ay be &e., J. 
1883. 
by a lever or levers 
ram, or system of rams, a counter- 
that the counterpoise moves with the ram, 
ut at a ‘ove in relation to the movement of the ram, 
changes the of the in 
such manner as to compensate, or partiall: roy 
variations in the efficiency of or 
dependent on the position 
e, 


6081. Execrric A, Reckenzaun, London. 
—23rd October, 1883. 

on is +. number of links 
connected together like a pitch chain. The coils are 
ou’ e! an w ma: 
either revolve on be tationary. 
5110. Generation, Storace, Recutation, DistRreu- 

tion, &c., or Evecrriciry, J. 8. Williams, Ri 
N.J., U8. October, 1888. 1s. 2d. 


with an hyd 


jus of electrical 


consump- 


6119. ieasones FOR THE TREATMENT OF WOOL AND 
Mrxep Fasarics, &c., J. Woodcock, and 
H. Webster, Dewshury.—20th October, 1888 
ts, First, in the employment. a 
where the fibre or fibrous materials undergoing car- 


rollers, and dropped from sheet to sheet to the bottom 
sheet, and then wn from the bottom tothe top lattice 
sheet or row of rollers, and thus exposing every —- 
of the moterial to the action of the idly, 
the employment of a machine in coulktaption 
retort or other chemical apparatus 
making any of the gases required. 
5167. Portaste Buripras, £. 
tober, 1883.—{ Not proceeded with. 

to the construction of a Mod buildings 

ed corrugated or other sheet or plate iron or 


Pranos, &c., J. H. Johnson, | 

ber, 1883.—(A communication from W. R. 

on Montreal.) 6d. 

object is to su means, whereby 

t difficulty, 
or key whi 


to a higher or wi 
them 
kes apparently e notes set down in the 


original 

the air bei 

the player 
nal music. 


883, 
an object is the production, by mechanical and 
ical means, of surfaces for mechanical or ink 


sions which are needed for ink printing. 
6208. Purirication or Prerro.eum, &c., R. Baynes 
J. Fearenside, Liverpool.—2nd Ni 1888. 


Relates to the purification or bleaching of distillable 
oils by mixing with them to the ae, of mud, 
or other oroughly 


it porous. material, and dis- 
more thoroughly dried hot 
lar indifferent rough material. 
£297. Zinc O Biast Furna 
L. Vi November, 1888, 


tes to the of zin oth 


con: waste, 
and other products to a dis' 

or the or ex 
both the sinc and lead ; ‘a other words, treating 
zinkiferous and plumbiferous ore, and other mat: 
in a direct —— (in opposition to the extraction o 
the zinc in muffies, tubes, cruci and such like), in 
@ blast or high furnace, in such manner that not only 
all the zinc, but also the entire lead contained in the 
— or other materials is ge and whereby the zinc 

in the furnace fumes and the zinc dust are collected in 

suitable receptacles. 


5262. Disinrearators, C. Schiitze, Charlottenburg. 
6th November, 1888.—{ Not proceeded with. agg 
The machine round and at the 
that the material bat out is 
against a movable and fi made 
rubber, or the like, and then falls to 0 


5. Counrerroise Brake ror Purposes, 
Brea, Cornwall.—ith Novem- 


the of 
attached to the top and bottom of @ pit cage or 
ont over e in combination 
witha yt e strap and 
6. Wixpine C. Jefferson, Leeds.—7th 
1883.—(A communication from C. M 


6d, 
Consists = tho use of a balance attached at its 
is so con- 


FOR T. Rawsthorne, Preston.— 


Consiats in im a varying speed to the coiogs, 
spindles, rollers, hey mechanism durin; 
outward stretch or traverse, in such manner that the 
traverse being commenced at an ordinary speed, 
speed may be increased at any desired point, and may 
be ey reduced to the oi or other 
required 8 as the carriage a! the end of 
its ou 

Corset Ciasps, W. R. Lake, London.—7th No- 
vember, 1888.4 communication from J. M. Cohn, 
New York.) 

The inventor claims the eye one for a corset clasp, 

constructed with an of the 
e 


head, and with a narrower slot ean 
projecting fan 
e or sides, to form a stop Laocten 


said slot ha an upwardly pro; 
flanges at its 

5279. Groovina D. Burr, Croydon.— 
7th November, 1 


rol 


pa loose on a shaft roll, which wheel 
carries two pawls, seodee th two ratchet wheels 
fixed on the said shaft, and so arranged that the 
rotation of the toothed wheel in one direction causes 
the one ratchet wheel to rotate the roll through a 
somewhat less angle in the backward motion than the 
angle through which the other ratchet wheel is made 
to rotate the roll in the forward motion, when the 
toothed wheel is rotated in the other direction. 


5280. Pencit Cases, 0. Bussler, London.—ith Novem- 


Relates partl; to forcing the lead forward by an 
elastic tube. 
5281. Sprinc Hinces ror dap J. Stevens and C. 
e cons: ion 
the check is given by liquid pressure. 
5283. Surrrinc, Stowrnc, AND COOLING 
Gram, J. H. Johnson, London.—8th November, 1883. 
A Stubbendor ff, Montreal. ) 


The polled for forward in the required 
direction by a blast a air. 


5284. Bep &c., E. Hoskins, Bir- 


its in fi or ite to both'the head 
and foot a a tye Bo of angle or other iron having 
blocks upon them, with an arrangement of dovetails, 
by means of which longitudinal bars can be attach 
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5297. Morons, F. Wirth, Frankfort,—sth 
November, wnication 


greatest density and during the 
6209. Execrric Arc Lamps, H. 
communication from H. A. 
Earle, B. Goltstein, Haniover.—(Not 
This relates to a lamp in which the feed of the 
flow of a liquid. 


5300. Dryma Woot, &., J. and W. McNaught, 
ih) 9th November, 1883. — (Not proceeded 
wit 


Relates to an apparatus for drying wool, &c., by 
means of air. 
5802. Fasrenixes ror GLo Boots, 


ceeded 


5808. Courtine anp Uncouriina Ramway Wacons, 
W. Dean, J. Holden, and W. H. Stanier, Swindon. 
—9th November, 1883.—{Not proceeded with.) 2d. 


The o ms of cou and uncou; are 
effected by means of a lever actuated from ou the | 5332. 
wagons, che of the buffers forming the fulcrum. 


5804. Lianzovs FoR THE MANUFACTURE 
J. M. Webster, Bootle.—9th Novem- 


N.B—9th November, 1883. 

tole and of, and contraction or 
of the upper eset part of chairs on thelr ender oo 
Cuarrs FoR THEATRES, &c., P. London. 

at tion from the 
4 Fork.)— 
to the construction of folding-up chairs, 
53808. Measvrine anp Drvipine In- 
STRUMENTS, P. S. Marks, gl November, 
1888,—( Not proceeded with. 

Relates to the construction i "proportional com- 
passes. 

6310. Marshall, London.—9th Novem- 
to forming part of the filtering medium 
solid or non-porous. 


5311. Maxuvo Exrracr rrom THE Bark OF THE 


Manarove T: &c., FOR Leatuer, &., 
J. Fisher, Mat — How a 
communication in mgapore, 
Relates to the mee of soaking in water and treat- 
ing the bark cf Mangrove trees, and oir p of an 
analogous kind, from 
them an extract 
5312. H. Critten, Great 
883.—{ Not proceeded with.) 2d. 


5285. Buinps, and B. Barber, November, 
1883.—(Not proceeded with. 
Consists in so constructin, Tine and other 


blinds that when e closed laths, instead 
of being at the bottom of the blind, may be adjusted 
so as to close at the top, or toa ition in any part of 
the —— of the one the w or 
er portion being uncl to admit light. 
5286. Manuracture or Giass-ware, L. J. Murray, 
Birmingham.—8th November, 1883, 


Relates to we mode of decorating the glass. 


5287. WuEets ror TRAMWAY AND OTHER VEHICLES, 
J.B B. Hansell, Shefield.—8th November, 


cast metal 


arms and a boss all cast in one piece; and the 
outer consists of a tire having therein 
corres to the lugs and recesses e 


5288. Mounts ror Topacco Pipgs, &c., R. W. King, 
London.—8th 883. 6d, 


lovember, 4 
The object is to enable the pipe to be readily cleaned. 
5289. Compositions ror AND | 
H. J. Haddan, London.—8th November, 


communication 0. K. Mayo, 
(Not proceeded it 


ogether. The 5 ap — is in receivers, and 
evaporated by air forced therein, and from thence into 
gasometer. 


5290. Raitways anp Tramways, H. J. Haddan, Lon- 
don.—8th November, 1883.—(A ‘communication 
A, Count Dienhem- Sczawinski -Brochocki, and 
B. Vogdt, Vienna.)—{ Not proceeded with. ) 

Relates to several improvements in the I 
way. 

5291. Govepuine STEAM AND OTHER Morors, W. P. 
Willans, London.—8th November, 1883. 8d. 

The throttle valve is actuated directly by bya 
“motor” solenoids controlled by a governor 
noid. The latter works a lever which, by means of 
two insulated contact pieces, brings into play either 
one or the other of the two motor solenoids, and so 
tends to open or close the throttle valve. An auxiliary 
valve is used in connection with yA throttle valve Sif 

an 


boiler— of the latter. 
5292. Breecu-LoapiInc 


and W. Baker, fer, sth 


and 
t taking hammers guns ener opens 


November, 1883, from J. . 
Jills, Viriville, France.)—( Not proceeded with.) 


Relates to the arrangement of a mill with vertical 
stones, one of which is fixed and the other rotates. 
5295. Caces or Lace Macuines, J. Chapman, Notti 

November, 1883.—(Not tin | 


The central rod or bar which has hitherto been com- 


bar when pressure being 

reached that is desirable to ee applied to the bobbins. 

5296. Manuracture or Iron, P. L. T. Von Schining 
November, 1883,—(Not proceeded wi 


the ores in a heated state into 
contact with substan le of 
compounds with horus, “which 


removed either in th of gases or of 


te’ tha at of the mid-ship air 
tanks. 


5313. L. PHollier, ugham.— 
10th ber, 1883.—(P: not 
allowed. 


_ tthe ad of 
Relates to the modsof sscuring ihe blade. 


5815. Gas am, J. H. Johnson, London.—l0th 
November, 1883.—{A communication from J. J. B. 
Lenoir, Paria) 8d. 


of extremely poor 

explosive mix: 

5316. lave at Sea, J. H. Johnson, London.— 
10th November, 1883.—(A communication from P. T. 
Ramaters and B. Nyer, Paris.)}—(Not proceeded 

Consists essen’ of a float or t of 
cork py t material ound 
chamber or cham and combined with belt ‘cr 
girdle or with an annular float. 


53177. &ec., W. Schmidt, Germany. 


Relates partly to a double-acting air pump adapted 
shutting off ‘the air contain 
at the reversal of the 


to 

e atmosphere. Any loss of air may be 
throng® 9 cave, by the excess of 
atmosphere. prove- 

ments are described. 
5319. Preparine, Spinninc, DovBLine, AND WINDING 
WooL, &., and T. 
tley, Oldham.—10th November, 1883. 

pe a partly to preven’ the formation of what 
ive ery or aj tus for 


preparing spinning, doubling, and win cotton, 
wool, silk, and other fibrous materials by ieaiiog or 


severing the remainin, yarn or or 
slivers, yarns, or threads becoming broken or severed. 


5320. Domestic FIREPLACES, N. Moerath, 
London.—10th N , 1883. 


Relates partly to the automatic air 


suckers, tubes,’ eae or for the sucking in 
admission of air to air gir chamber, whi which by 
ties distribute same through silicious material. 


5321. Fire-arms, B. @. Brewer, London.—10th Novem- 


ber, 1883.—(A communication from B. Siches, Paris. 
‘ot proceeded wit 2d. ) 
The butt end eg the stock is made double, 


and is com of two halves, one of which is 
secured to the butt end of the stock, while the other 
is connected to it by a hinge; and when opened into the 
vertical position above becomes a prolongation of the 


other, in order to take aim at 1 dis- 
accuracy of jong 
Novem- 
The ist just 
strain upon the buttons. 


November, 1883. a ‘ot proceeded with. 


Relates specially to the ent linders 
5824. Propuction or SURFACES FOR Provrina, &c., J. 
J. Loudon.— th 


Relates to the | surfaces for 
ting or em purposes by means of a sand 


CARBONS FOR ENCANDESCENT 
Wavish, J. Warner, and M. Bailey, 
mith 1068. 
a 
connected together by flattened sockets or clips. 
5826. Antiserric, W. R. Lake, London.— 
ber, 1883.—{A communication from T. A. Breitha: 


glycerine, crystallised 


the pressure over and above that which is absolutely 
necessary to make them steam-tight. 


6820. Mixers’ Sarery Lamps, J. M. Wilkinson, 
— 12th November, 1883. — (Not proceeded 
The "eal vessel screws into the base of the lamp frame 


bottoms being open admit air, while the tops are 
closed and perforated on the side facing the burner. 


catch col sxnected by a crank lever to an 
extinguisher, which 4 is lowered over the burner as the 
oil vessel is unscrewed. 
5830. Anti-routinc Composition, W. F. McIntosh 
and W. 8. Croudace, Dundee.—12th November, 1883. 


together Venice 
low, and colcothar with another 
barium sulphate, car- 


6331. Gas Enoines, J. Robson, —12th Novem- 
ber, 1883.—{ Not proceeded with. 
Screw Propetier, &., 0. Wartmann, London. 
—12th November, 1883. {Not proceeded 
This consists principally in formin 
hollow, so that they may “additional 
cy to the vessel to which y are applied, as 
well as serving to propel the same. 
5334. F. Tew, Ni ber, 1883. 
—(Not eded with.) 
cord _ encircling the having its ends 
ugh loops upon shoulder 
= of the braces. 


5835. Cocks anp Vatves, J. B. Fenby, Sutton Cold- 
‘field.—12th November, 1883. 6d. 

The objects are to prevent ———— ween of of 
liquids when cocks are left fully a 
means provided being so by) that 
be reached from the outside of the cock ; to enable the 
valve seats to be renewed without cutting off the 
supply; to construct ball-cocks and other water-cocks 
with self-closing valves moving with little friztion, 
and without liability to stick ; and to construct water- 
cocks which will deliver fixed quantities of water. 


5336. &ec., L. W. Leeds, London.—l2th 
November, 1883. 


The breakwater is A: peculiar form po construction, 
and is so arranged with made ex- 
pods | to destroy the continuous motion of the waves, 

breakwater 
even in a rough sea. 


Sream VEssELs FoR CARRYING &e., 
. W. Leeds, London.—12th November, 1 6d. 
in the construction of other 
vessels, by means of which the oa ventilation is 
taken from above deck, separated from its moisture 
means of baffle plates, and then conducted to and 
thro h the below deck portion of the vessel, and 
in steam close proximity to the smoke 
stack, “a of on height therewith. 
5338. Copyine anp Encravine Macurnes, J. Wetter, 


London.—12th November, 1883.—(A comm 


vided with a pattern plate carrying the original in 

ink ona base, a copying plate, 

a contact pin movable on the pattern, a tracer movable 

on the copying plate, and mechanism paral tothe 
the contact pin and the tracer a motion 

of the discs. An electric circuit passing 

rough the contact pin and pattern plate sets the 

tracer by means of an electro-magnet as the pin 

passes over the metallic ink lines — pattern. 


5841. Hear Recutatinc Apparatus FOR STEAM 
Enos, &c., H. H. Lake, London.—l2th November, 
1883.—(A communzcation from J. Garadot, France.) 
—(Not proceeded with.) 2d. 

This relates to the use of a pipe situated within one 
of two cylinders and 
the fire-box pass, such cylinder having radiating rE 


chambers. A slide 

alternately places the heat- 

communication with the generator and om 

of the motor. 

5842. Screw-BoLT anpD Nut ror Bepsreaps, &c., A. J. 
Boult, London.—12th November, 1883.—{A communi- 
cation from Boitiat-Bernot and Fils, France.)—(Not 


proceeded wi 2d. 
The head of the ne bolt has holes in it by which it can 
be turned, and the thread on the body is square and 
coarse pitched. The nut is secured in in position om the 
bed and can be by g the screw. 
5843. Soar anp Soap Powner, A. J. Boult, London.— 
12th November, 1883.—(4 communication from 
Tisserant and Martin, St. Die, Vosges, France.— 
(Not proceeded with.) 2d. 
os. of ina 


One hundred kil fatty acid 
and with 100 of caustic 


lye of 20deg.; th kilos. of resin, 20 kilos. of 
caustic lye of 25 deg. and 50 kilos. of silicate of soda 
or potash are added. When has been so 


mixture 
far made and has become pasty, 100 to 120 kilos. of 
carbonate of soda of about 90 to 92 deg. are 
added, and the whole thoroughly mixed till 
when it is moulded. 
5844. Brooms, &c., A. J. Boult, London.—12th Novem- 
ber, 1883.—{4 communication St. J. 
Tours, France.)—(Not proceeded with.) 2d. 
Relates to the means of fastening the tufts. 
5845. Fire, HEATING, AND OTHER PIPEs or TuBES, 
A. Brydges, London.—12th November, 1883.—(A com- 
ia) Srom G. Sokoff, Russia.)—{ Not proceeded 


The to incense the heating surace of the 


sf 


5946. Stanps, &c., FoR DIsPLayvine 
ArTICLEs OF Dress, J. H. Johnson, London.—1l2th 
November, 1883. ao communication from B, and A. 
Merle, Paris.) 6d. 

Relates to a means for adjusting the dummies to 
various sizes, 

5847. Hats, &c., J. H. Johnson, London.—138th Novem- 
ber, 1883.(A communication from C. H. Wilcox, 

Ralates parik toi ts in attaching covered 
to improvemen’ 

wire or its equivalent, as cord for example, to the 

brims of hats or bonnets. 

5352. Pyreumatic Power Hammers, = D. Player 
Birmingham.—13th November, 1883. 

Relates principally to the postr Arg of the air 
cushioning arrangement of the hammer head, and the 
parts by Ming the head is to the 


bar of the hammer. 
5853. For Propucine Gaskous J. 
Vernon, B. R. Bennett, Smeth- 
wick.—13th November, 1 
Achamber, built patty of cast 


ber, 1883. 6d. 
in a spray 
Bite jet is injected into « chamber filled “with con. 
picker to trim the lamp. Tubes pass through this 
vessel and are arranged around the wickholder, their 
4d. : 
Consists in boilin 
Palma Christi oil, 
mixture composed of 
more series of whee one or more fitted bonate and ‘alumina. 
with a veneer of cedar. : 
lunication 
= — — 
Relates to that class of copying machines which are 
= 2nd November, 1883.—( Not with.) a 
8 heels cas erchangeabie (inner and outer, to obtaini ti eans 0: 
power by ——— metals from their ores, or re- | parts, in which the inner part of the complete wheel —s weteni falling through coptnde. , 
covering them from their compounds. Various methods | consists of an internal rim or drum formed with lugs : - D Os AND Fars, £. 
of connecting the depositing cells, together with their 5840, Rer 1388 
automatic cut-outs, meters, pressure regulators, &c., 8. Wilson, London.—12 ne a f chlorinated ; 
into the circuit are described, as is also the construc: 
tion of the cells and various combinations of apparatus pay 
for utilising naturel forces or regulating the forming them by destroying the colouring matters 
contained therein, and odours arising therefrom. 
» neu on, bleaching, or ing 
is carried backward and forward by lattice sheets or ig 
Consists . benzine, resin, . gum 
printing, and its leading feature is the breaking up of 
e varying tints of the photographs or object to be 
monly slotted is formed with a rack or teeth along its 
sides, and suitable catches are provided on the cross 
piece, which bears on the top bobbins when placed in 
position, and these catches are capable o ding into 
blast. 
5298. InsrRUMENT FoR Distances, 4. Jf. 
Clark, London.—8th Navember, communi- ‘ 
cation from Mesars. Davey and Lepage, Paris.) —( Ng 
proceeded with.) 2d, 
Relates to an instrument whereby the indication 
the distance of the object observed from the station 
obtained immediately by a single motion of 
alidades without measuring a base line, or the ang! 
made by the relative displacement of the sights 
telescopes. 
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iron, is divided horizontally into two chambers, the 
ae ens the fuel and the lower forming the 


Votrarc D-G. Fitzgerald 
. J. Jones, 
tive element is of lead coated nem 


ash-pit, the o; for removing ashes from w! is The nega’ 
ordinarily tig! tly iy by adoor. Jets of steam are | cally with peroxide of lead, or of carbon surrounded wi 
mtroduced into small open: -pit and of lead, the positive « porous 
force air into the bustion * 


being regulated by valves. Horisontal “fluted rollers 
separate the chambers, and Go ares < one are 
arranged opposite the recesses of the others, and are 
—— so that when oscillated or revolved the 
ashes will be allowed to pass, but the solid fuel will 
be prevented from doing so. 
5354. Umprettas ror Carriaces, &c., C. H. Butlin, 
Camborne.—13th November, 1883. 
Relates to an umbrella to be fitted on an arched 
support in any desired position. 
5356. Maxvumotive VeLocrrepes, W. P. Thompson, 
ba, Prague. ot proceeded with ) 
the is driven by two cranks turned by 
n 
5858. Woot-ortinc Macuines, J. L. Mattthews, West 
Troy, U.S.—13th November, 1883. —~(Complete.) 6d. 
The object is to provide an even and well-eq 
distribution of oil into the stock, and to regulate the 
supply according to —¢" C-~ of the stock; and it 
consists of the 
supply to and discharge of oil from a — A yond 


springs bear upon an oiling feed roller, and conv: 
pd oil to the stock travelling along an endless fos 
apron. A float in the oiling cham’ reguiates the 


passage of oi] to and from the tank. 

5859. Exrractine Copatt, NICKEL, AND MANGANESE 
FROM THEIR Ores, J. B. Readman, Glasgow.—l3th 
November, 1883. 2d. 

Relates to the treatment of ores containing cobalt, 
nickel, and manganese with chloride of iron or other 
suitable chloride. 

5364. Currinc anp Makina-vp Trousers, &c., 
Maciure, jun., London.—i3th November, 1883. 
proceeded with.) 2d. 

The object is to permit of the backbody portion 
being locsened from the front and band portion with 
ease and facility when desi 
5365. Avromatic Gear FoR CoNTROLLING 

Sream Enornes, &c., F. J. Burrell, Thetford.—13th 
November, 1883.—{ Not proceeded with.) 2d. 

Relates to improvements in automatic expansion 

gear for controlling steam and other motive power 


reduced from an oxide or salt ; P hy negative ele- 
ment may be of carbon imm: immersed in a solution of 
chromic acid. 
5419. Macnetic anp ELECTRICAL APPARATUS FOR THE 
TMENT OF THE NERVES AND Musoies Con- 
NECTED WITH THE HuMAN EYE AnD Ear, S. Mason 
and C. R. Huxley, London.—l6th November, 1883.— 


the nerves and 


5429. Licutinec Trams By ELEcTRICITY IN 
TION WITH Gas, BE. Edwards, London.—l7th Navem- 
ber, 1883.—(A communication from D. Tommasi, 
Brussels. on proceeded with.) 2d. 


Relates to an arrangement by which and elec- 
tricity can + used simultaneously or Seon iternately for 
lighting the train. 


5451. Atarvums, A. M. Clark, London.—19th November, 
communication from C. F. Luquer, New 
or: 

The object is to provide an alarum that will sound 
once a day for eight days without being rewound, and 
it cons’ in the use of an alarum dial and a cam, 
rotating once every twelve hours, the cam acting upon 
a lever, which releases the alarm mechanism at a 
given hour, fixed by setting the cam, such alarum 
being pr d from at each alternate revo- 
lution of the cam by means fy a stop lever, which 

engages between stop pins attached to the pallet 


5474. Tricycies, Bicyies, &c., G@. IJllston, Bir- 
mingham.—2lst November, 1883. 10d. 

This relates, First, to a double-driving mechanism 
applicable to tricycles, with driving or ey 4 
wheels of different diameters; and Secondly, to the 
springs for supporting seats of velocipedes. 

5644. Manuracture or Sotip NON-DELIQUESCENT 
oF Lime Water, C. 
Abel, London.—4th December, 1883.—(A communi- 
cation from F. Barbe, Paris.) 4d. 

The inventor claims, First, the method of solidify- 
ing phosphoric acid by: means of lime for the produc- 
tion of a solid p hosphat ti all the tituent of which 


+ 


engines where an expansion link is used in 

with a high-speed governor to vary the cut-off. 

5366. ReersteRInc AND INDICATING MECHANISM FOR 
Lack AND OTHER Macuines, H. B. Payne, Notting- 
ete November, 1883.—{Not proceeded with.) 


: The ‘apparatus combines the self-regulation of the 
work, the number of yards or other lengths, the 
number of racks, the number of inches meas rack, or 
whatever mode or modes of reckoning may be 
5367. Maxvuractore or Street, W. Beardmore and J. 
McC. Cherrie, Glasgow.—l4th November, 1883. 6d. 
Consists in the casting of steel into ingots of a 
shallow or flat shape, so that there is in the said ingots 
a thin or shallow, as distinguished from a thick, depth 
or length of liquid steel, ce which the gases 
have to escape, and whereby the escape or elimination 
of the said gases is much facilitated. 
5868. Ropes, G. E. Vaughan, London.—l4th Novem- 
ber, 1883.—{A communication from S. Trott and F. 
A. Hamilton, Halifax, Canada.) 4d. 
Covsists in the combination of yarns of Se 
and left-hand twist or lay, arranged respectively in 
left-hand and right-hand layers or sewings. 


5369. Avromatic Foc SiGNaLLInc on Ramways, 0. 
W. White and W. Sinclair, London.—l4th Novem- 
ber, 1883.—( Not proceeded with.) 2d. 

Relates to an aj tus for automatically dis- 
charging a detonating mixture, or for striking a gong, 
or other apparatus. 

5370. Taper Howes, R. Letherby, Barnstaple. 
—l4th November, 1883. 6d. 

Consists in the employment of acam acting upon a 
counterbalanced jaw, and thereby upon the 

bitts or —— in such manner that = said bitts or 

augers are i and withdrawn 

from the articles operated upon to iy the holes or 
borings of chips. 

5371. Barrerres ror Licutinc, &c., J. 
R. Matthews, London.—l4th November, 


uric acid, nitre crystals, 

and water. The outer cell is ¢ with a solution 
of nitro hydrochloric acid and water. 

oe. Car Couptines, H. J. Haddan, 

1883.—(4 communication from J. W. 

Sener, Pennsylvania, U.S.)—{ Not proceeded with.) 


ordinary draw-heads of a car, and are pted to be 
used in connection with the usual ——- > = 


link, and by means of which the co Secihity Sed 
can be effected with the greatest fi aa 
5374. Pumps, G. Murray and R. te Elvaston.— 


14th November, 1883.—{ Not 
Refers to the construction 


4a for purposes where water and other fluid 

has to be projected some distance, and with more or 

less pressure, as, for example, a fire engine. 

5375. Prorecrinc Suspmercep FROM 
Corrosion AND Fou.ine, F. M. Lyte, London.—l4th 
Novemver, 1883. 4d. 

The iron or steel to be protected is first coated with 
a paint, having for its basis a metallic oxide electro- 
positive to iron or steel, and is, 5 eee painted with 
a paint having anti- fouling quali 
5376. Parinc THE EDGES OF THE til or Boots anD 

F. Cutlau, Cardiff.—l4th November, 1883. 


Relates to the construction of apparatus for pes 
the last, and to the knife, and means of keeping the 
knife to its work. 


5377. Lamp “Giones” anp SHADES, og and H. A. 


Relates to a iving “fields,” panes, 
or slides of 
parent material. 

5378. Wire Fences, W. R. Lake, London.—l4th 
November, 1883. —(A communication from J. 
Oliver, Pittsburgh, U.S.)}—( Not proceeded with.) “ea. 

Consists in the combination with two or more 
twisted strands of wire of a tablet or warning plate 
interposed at intervals between the strands. 

5379. Deoporisinc J. F. Johnstone, Belve- 
dere.—l4th November, 1883. 

The foul air is caused by a ai to be driven intoa 
chamber, into which a deodorising liquid is admitted 
gradually. 

5380. “‘ Bessemer” Converters, &c., W. M. Mur- 
dock, Gilwern, Breckon.—14th November, 1883. 6d. 

Consists partly in a “ Bessemer” converter, of a 
receiver or spout iter pouring out the metal, or rapid], 
clearing it from the tuyeres as the converter is rae f 
in combination with blast tuyeres around 
the circumference of the converter, or on opposite 
sides thereof. 

5408. Macneto-eLectric aND DyNAMO- ELECTRIC 
Macuines, G. Hookham, Birmingham.—l6th No- 


vember, 1883 —(Not proceeded with.) 2d. 
This relates to aang the series of permanent 
V-shaped magnets described in patent 2042 of 1883, 


ed to most 


are 

soluble in water, containing as much poe em 4 phos- 

oric acid as existed in the 7 liquor employed 

its production ; ture of a 
solid non-deliquescent Pocophate. of lime, soluble in 
water by the addition of lime or its compounds to 
hydrated phosphoric acid ; Thirdly, the use of the 
solid phosphoric acid above referred to, for the produc- 
tion of superphosphates of varying strengths. 

5781. Compounns For MarRKING SuRFACES OR BLAcK- 
Boarps, &c., P. M. Justice, London.—18th December, 
1888._{A communication from N. F. Potter, Provi- 
dence, U.S.) 4d. 

Ae compound for use as a mar! surface consists 
of soapstone, alum, a ksand, silica, 
mortar black, and plaster of Paris. 

5851. Execrric Crock R. H. Brandon, 
Paris.—24th December, 1883.—(A communication 
Jrom J. F. Kettell, Worcester, Mass., U.S.) 6d. 

This relates to means for “setting” one or more 
— the main object being to enable the conduct- 


wires to be used for telephonic or telegraphic pur- 
poses if desired. 


5858. Drivinc Mecnanism, A. J. Boult, London.— 
24th December, 1883.—(A communication from J. C. 
Bfarviand, U.8.) 6d. 

This relates to dri ism for veleciped 
and other hi sists of an ag t 
whereby the motion or the back in moving to and fro 
is caused to a the power of a worked 
by the feet of the operator. 

5884. Greennouses, FE. M. Wood, Massachusetts.—28th 
December, 1883.—(Complete.) 6d. 

This relates to means whereby the glass awk yey 4 
or sashes of greenhouses can all be caused 
simultaneously on pivots to any desired ca Sop as 
to expose the plants to the action of the open air. 


SELEOTED AMERIOAN PATENTS. 
Frome United States! Patent Ofice Oficial Gazette. 


MACHINE FOR PiumBers’ Biocks, 
B. Heiss, Chicago, Iil.—Filed February 28th, 


Claim) A casting plumbers’ traps, 
having ter at its ends, a core 
cling into the a cavity at each "end, a 
sleeve at each end, arranged to move back and forth 
on the core, and having an inner portion of thickness 
suitable to fit around the core in the smallest part of 
the mould, and an outer portion of thickness to fit in 
a enlarged part of the mould and er the core, 


ied to 
298580 


substantially as and for the pores described. 2? 


The mould 3 in combination with the core E, 
sleeves F, provided with slots f, and the e. sub- 
stantially as and for the pu set fo (8) The 


mould B in combination with the core E, the sleeves 
F, the follower G, the screw H, and a suitable fixed 
bearing for the screw, substantially as and for the 
purposes set forth. 
Steam Pumprne Enctxe, Joseph L, Lowry, 
Pittsburg, Pa.—Filed January 9th, 1884. 
g a pumpin; e, cons’ in w 
ump p in excess of the weight required 
harge a column of water le 3. 
de a said excess of weight of the descend: 
plunger to the motive power cylinder, to assist - 
raising the ascending plunger, su ly as de- 
scribed. In a pumping engine, the combination of 
motive power cylinder, hted 
di d ectii between the m, 


posed on the engine in proportion to the 


reduction of the wor! ure in the cylinder, 


due to the expansion of the steam after it is cut off, 
substantially as described. The combination of the 
two poner = weighted plungers, and an engine for 
operating the same, with a working beam of elliptic 
form, the connections of which are in such 
travels an 


manner that the beam pin of the piston- 


equal distance above and below the centre of the beam 
shaft, and the beam pins to which the plunger rods 
are connected shall not travel below 


the centre of said 


substantially as set forth. (5) In a dynamo-electric 
machine, the combination of the divided commutator 
bars, the armature coils, and the connecting pieces 
of high resistance material, all the divisi — a bar 
d at the same point to the armature 


the piston, plunger, and crank connections, and the 
loading weights N! of the substan‘ 
described, for the purpose specified. In combination, 
in a steam pumping engine, the loaded plungers J J, 
the engine L, the elliptic a A, having 
arms of different length, the working connections, 
and an air cushion connected with the valve 
chamber 8, all constructed for operation substantially 
as desc 
298,649. Tack Hammer, George S. Yingling, Albert 

L. Flack, and Henry T. Heller, Tiffin, Ohio.—Filed 

January 24th, 1884, 

Claim.—As an article of rE a hammer 

having - head, shank, and handle all of one piece, 
the handle being hollow and open at its outer end, 


E x 


ng the wae ee e us forming a 
receptacle for tacks, arranged sub- 


298,679. Mernop or CARBONS FOR ELECTRIC 
Liouts, Thos, A. Edison, Menlo Park, N.J.—Filed 
July 3rd, 1880. 

Claim.—(Q) The method of 
incandescing electric lamps having broad or en: 

ends, consisting in first carbon: the filament, _ 

verting its body into carbon, and then subj 

broad ends or enlarged portions to the action nent 


in vacuo, substantially as set forth. (2) The combina- 
tion of a vacuum chamber, a platform therein for the 
carbons, an exhausting apparatus, and means for 
imparting a high heat to the broad endsof the carbons 
while in vacuo, substantially as shown and described. 


Thomas A. 


machine, the com- 
bination, wi! 


[298.955] 


=< as set forth, with mine a dynamo-electric 
machine, the commutator bars 
and the armature coils, ections between them 
of resistance, 4 highe hest resistance being in 
circuit when the current co leaves a bar, sub- 
stantially as set forth. (3) Ina dynamo-electric ma- 
chine, the divided commutator bars, all the divisions 
of a. bar being it to the 
armature coils, substantiall: (4) Ina 
dynamo-electric machine, the combination, with the 


armature coils and the commutator bars, of connec- 
ting strips of high resistance material them 


bein, 
1b -y substantially as set forth. 
299,004. BaLancep Stipe VaLve, William A. Pear- 
son, Seranton, Pa.—Filed December 21st, 1888. 
Claim.—(1) The combination, with a slide valve 
having a round neck, of a ce plate or cover A, 
inte: between the valve and the top of the chest, 
and having a round neck ing steam tight with 
the —_ of a valve, and having a square or rect- 
n to bear upon the ot 
lent, and with means, su’ 


k, of the balance cover A int 
valve and the chest cover, having the 
a98.004% 


SY 


een the 
neck 


m engaging the neck &, and the rectangular abutting 
neck longitudinal guides o 0, between which 
said neck fits, tantially as and for the purpose set 
forth. (3) The combination, with the steam chest 
and its ie valve, of a balance cover fitting between 
the top of the chest and the valve, and engaging 
together in the manner of a piston and cylinder, the 
top of the balance cover being rectangular, with the 
chest cover f, formed with the raised bearing surface 
p to receive ‘said rectangular top, and with guides o o 
to embrace the same, substantially as and for the 
purpose set forth. (4) In combination with the slide 
valve A and balance cover A, engaging in the manne 
of a cylinder and piston, the oblique groove s in one 
of saia parts, with the spilt packing t 
soft metallic wire fitted in said groove, 
springs u, placed beneath the ring and Bie = 
it out upon the other part, cubsteetielie as 
ne shown and described. (5) The combination, 
with a slide valve and a balance cover A A, having 
necks which en in the manner of a cylinder and 
piston, of an oblique groove s, formed in one of the 
necks, and a Sonthally Sad t, placed in said groove, 
and means, substant described, for pressing 
said ring up in the cians groove, and thereby 
ene it against the o ite neck, substantially as 
own and descri' 
299,025. Exrcrric Arc Howe Short, 
Denver, Colo,—Filed October 26th, 1 
Claim.—In an are lamp, a globe or , for the 
arc, closed air tight at the bottom and on all sides, 
a regulator above the globe or chamber, a tight tube 


39.025) 


forming a the lat 

lobe or a carbon holder 

—— Sung the said tube, whereby the are 
globe, undue pressure and 


ag movement of 
tially as described. 


the carbon secured, all substan- 
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beam shaft, substantially as described for the purpose 
specified. The combination of the hollow —— 
and an om for — the same, with a workin; 
beam of elliptical form, constructed with four 
differing in length and standing at different angles 
255536] Ore 
NDS) 
(Not proceeded with.) 2d. / 
wating | tially such as described, to the rotation of the 
J, | same, ery | as herein set forth. (2) The com- 
bination, with a slide valve having a cylindrical neck 
= ‘in 
| 
| 
| 
E — Co N N OY 
' 
= 
| 
| | | | | 
ome 
secondary, and is constructed with outer cells of - tapes 
glass containing iron plates which form the positive | 208 
elements. Within these are porous cells provided 
with carbon plates and charged with a solution com- ; 
| 
| 
proceeded with.) 2d. — B Wo | 
f a pump or apparatus 
f , and is more es ( 
o| | 
ZW 298,955. Dywamo-evecrric 
}) ‘Edison, Menlo Park, N.J.—Filed December 12th, 1883. 
‘oceeded with.) 2d. 
4 
U7 
LOS, 
upgers and piston, arranged 80 tna changing 
oe in the beam will cause a reduction of the 
|| 
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